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In this article are shown the jigs and fixtures 
for machining the parts of a gasoline motor. 
The overations for machining the cylinder are 
taken in sequence and speeds, feeds and operating 
time are given. An interesting jig for drilling 
the intake manifold, which is provided with a 
toggle equalizing mechanism for centering and 
holding the part, is worth noting. 





developed a power plant that has been specially 

designed for service in trucks and tractors. The 
engine has four cylinders of 3}-in. bore and 5-in. stroke. 
The valves, which are of 
the overhead type, are 
operated by a crankshaft. 
Some of the principal oper- 
ations entering into the 
construction of this engine 
will be described in the fol- 
lowing paragraphs. The 
operation of milling the 
parting line of the cylinder, 
which is_ illustrated in 
Fig. 1, is carried on as 
follows: The casting is 
placed on four arms, as at 
A, and rests against a stop 
at the forward end; the 
straps on the cylinder are 
then tightened, thus hold- 
ing it securely during the 
machining operation. The 
cutter B is 18 in. in diam- 
eter and operates at 38 
r.p.m. The fixture that is 
utilized when drilling the 
holes on the parting line 
of the cylinder is shown in Fig. 2. The casting is 
placed on the steel ways and pushed back against 
a stop by a screw that runs through the plate A. 
The plate is located in the fixture by the two studs 
B. The casting is adjusted on the sides by a flanged 


Te Gray Motor Co., Detroit, Mich., has recently 


FIG. 1. 





MILLING CYLINDER PARTING LINE 


stud, which forces the cylinder against an adjustable 
screw, as illustrated. Sixteen {}-in. and six 4$-in. 
holes are then machined, the production being 15 cylin- 
ders an hour. 

The fixture for boring the cylinder block is shown 
in Fig. 3. The casting is located by dowels, which 
fit into the holes that were drilled in the previous oper- 
ation. The cylinder is held down by clamps. Four 
holes, 33 in. in diameter and 10 in. long, are bored at 
one time, and the production is nine cylinders an hour. 
The boring bars are guided through long bearings in 
the fixture. While one cylinder is being bored, the 
operator is loading another casting in position on the 
fixture. After the first cylinder has been bored, the 
sliding part of the fixture is carried over by means of 
the chain shown, and at the 
same time the second fix- 
ture, which has been load- 
ing, is brought into posi- 
tion. The correct location 
is determined by means of 
an index pin that fits into a 
bushing in the fixture base. 
In Fig. 4 is shown a close- 
up view of one of the slid- 
ing members of the fixture. 
The design of the clamps 
and the locating pin may 
also be seen from this illus- 
tration. In Fig. 5 is shown 
the jig for drilling the wa- 
ter-inlet and relief-petcock 
holes. The casting is lo- 
cated by plugs, which fit 
into two of the bores that 
were machined in the pre- 
ceding operation. Clamps 
are then tightened to hold 
the casting in position. In 
this machining operation, 
six ,,-in. holes are drilled; the production is 20 cyl- 
inders an hour. The jig employed when drilling the holes 
in the cylinder to suit the flywheel housing is shown in 
Fig. 6. The casting is placed on the vertical side of an 
angular base and held against it by hook bolts. The 
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jig proper is located by plugs that fit into the crank- 
shaft bore and fan-support hole. Eight j{{-in. holes 
are then drilled, the average time necessary being 23 
minutes. The hook bolts allow a quick set-up to be made. 























FIGS. 2 TO 8. 

Fig. 2—Drilling holes on_parting line. 

Drilling water-inlet holes Fig. 6—Drilling housing-cover holes, 
cover holes 


The fixture for boring the main, camshaft and pump 
bearing holes is shown in Fig. 7. The cylinder is 
located by dowels, which fit into the holes that were 
machined in the parting surface. Clamps are then 


ti 


Fig 3—Boring fixture for cylinders. 
Fig. 
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tightened on the casting to hold it in position. The 
main bearing is 22 in. in diameter, the camshaft bear- 
ing 1? in. and the pumpshaft 14 in. The three bars 
are driven together by means of the multiple head, and 

















VARIOUS DRILLING AND BORING OPERATIONS 


Fig. 4—Close-up view of boring fixture. Fig. 5— 


7—Boring bearings ia cylinder Fig. 8—Drilling gear-case 


the cam and main bearing bars are supported in bear- 
ings at both sides of the cylinder casting, thus insuring 


a good alignment of the holes. The production in this 


operation is 5 cylinders an hour. 
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In Fig. 8 is shown the jig used when drilling the 
holes at the gear end of the crankcase. As before, the 
casting is placed and held on an angular base. The 
jig is located by plugs, which fit into the machined 
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FIGS. 9 TO 14. 

Fig. 9—Drilling holes for cylinder head. : 

connecting-rod. Fig. 12—Drilling bolt holes in connecting-rods. 
manifold 


crankshaft and camshaft holes. The jig is held in posi- 
tion by an expanding plug A, which fits in the crank- 
shaft bore. Nine ,';-in. holes are then drilled, the time 
required being 2} minutes. 
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The jig employed when drilling the holes to suit the 
cylinder head and valve tappet guide plates are shown 
in Fig. 9. The casting is placed in the jig and forced 
back against the adjustable stop screws A. It is also 
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A NUMBER OF DRILLING AND MILLING OPERATIONS 


Fig. 10—Milling magneto and tappet guide-plate pads. 
Fig. 13—Milling boss on gear-case cover. 


Fig. 5 large end of 


ig. 14—Drilling intake 


located from the side by a stop surface. The jig for 
the cylinder-head holes is located by the expanding 
plugs B. Nine \3-in. and four ,-in. holes are then 
drilled, the machining time being 4 minutes. 
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In Fig. 10 is shown the fixture for milling the mag- 

neto and valve tappet guide-plate pads. The casting 
is located by dowels that fit into the machined holes 
in the flange. The cylinder is held in position by the 
hook bolts A, which go through the cylinder bores, the 
hooks fitting over the sides of the holes in the fixture 
base. The cutters are 2} and 2} in., and are fitted 
with stellite blades. The milling cutters operate at 
245 r.p.m. with a feed of 0.03 in. per revolution. 

An interesting feature is the driving head used for 
.the milling cutters. This head is fastened to the column 
of the machine and is supported by the overhanging 
arm. The two cutters are driven by gearing with the 
driving spindle of the miller. The cutters are placed 
in the proper relative positions with each other so that 
both pads will be machined in the correct planes. 

The fixture shown in Fig. 11 is made use of when 
milling the sides of the large end of the connecting-rod. 


MACHINIST 











Vol. 48 No. 1 








ing them in position. Six ,4-in. holes, or three rods, 
are drilled at one time. The jig is then swung around, 
being located for the two positions by an index pin 
operated by the lever B. By this method and tool 
set-up three rods may be drilled in 1!) minutes. 


MILLING GEAR-CASE COVER 


The fixture used when milling the gear-case cover 
engine support is shown in Fig. 13. The casting 
is held on the fixture by the three clamps shown, 
pressure being applied to them with the cams A. The 
boss B is then hollow-milled to 3 in. in diameter, the 
roughing and finishing tools being shown at the rear 
of the fixture. The average time required to machine 
one of these parts is 3: minutes. 

In Fig. 14 is shown the jig for drilling the intake 
manifolds. The casting is inserted into the jig by raising 
the cover A. The handle B is then turned, which oper- 





FIG. 15. VIEW 


The forgings are located by means of fixed and mov- 
able V-blocks. The latter are operated by the handles 
A. The handles operate screws on which wedge blocks 
are placed. As the screws are operated, the wedges 
come in contact with the upper ends of the movable 
V-blocks and force them against the connecting-rods, 
thus locating and holding them. The other end of the 
forging is held with a strap, as shown. Four 8-in. 
eutters correctly spaced are used for the machining 
operation. The cutters operate at 40 r.p.m. with a feed 
of 0.07 in. per revolution. 

In Fig. 12 is shown the jig for drilling the bolt 
holes in the connecting-rod. The forgings—the jig 
holding six—are located on plugs, which fit into the 
wristpin and crankshaft holes. 

The jig is provided with the cam-operated clamps 
A, which force down washers onto the rods, thus hold- 











IN TESTING 


DEPARTMENT 


ates the toggle mechanism and centers the casting in 
the jig. Sufficient pressure may be exerted by the 
handle to hold the casting securely during the drilling 
operation. Four }3-in. holes are then drilled, the time 
necessary being 2 minutes. 

In Fig. 15 is shown a view of the testing depart- 
ment, where various types of engines manufactured at 
this factory are being given a test for gas consumption, 
and to determine if the desired horsepower is being 
produced. The water brakes and other apparatus for 
the testing may be noticed in the illustration. The two 
testing stands in the foreground are of interest. The 
numerous T-slots in the bed and the flexible connections 
make these stands applicable to various sizes of engines. 

A view of one of the truck and tractor engines, the 
manufacturing operations in which have just been de- 
scribed, is shown in the headpiece. 
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Correcting Dies That Failed To Draw 


By A. C. LINDHOLM 





Making drawing dies for irregular-shaped parts 
is often a proposition that requires deep thought, 
and many jobs are thrown in the scrap due to 
overlooking the principal details involved in shap- 
ing the metal at the start in order to have it 
draw correctly in the succeeding operations that 
are often involved. 





shown in Fig. 1, presented to the writer a peculiar 
problem. The dies had been made as designed, 
and in trying them out they were condemned as useless. 
Another important item was discovered, namely, the 
job was contracted for at an estimated price, and the 
cost cf making had already exceeded the estimate; 
therefore, the work was a total loss, and a failure to 
make good, a serious proposition. 
The cover, as shown, has a folded edge and a rect- 
angular depression in the center. In this case the 


[ making of the irregular-shaped box and cover, 
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BOX AND COVER 
FIG.! 


in the knock-out D was allowed for the depression of 
the cover, it being formed by drawing punch FE. The 
pressure plate was actuated by pins F resting on a 
buffer ring under the bolster. 

The product from this die is shown in Fig. 3. It 
will be noticed that the wall of the recess A was left 
at an angle of about 45 deg. This was done in order to 
allow a proper forming in the next operation. As 
this proved detrimental to the appearance of the cover 
in forming the wall square in the die, Fig. 4, the recess 
was formed correctly in the first operation (drawing) 
the correction being made by making a new knock-out 
with square walls. 

Explaining the appearance stated, in forming A, Fig. 
3, to coincide with the horizontal line, or top, the metal 
is straightened or bent back to its original place, and 
this left a slight hollow at B. This same effect is readily 
noticed in bending a strip of metal at an angle, and 
then trying to straighten it out. 

In trying out the next die, Fig. 4, the greatest diffi- 
culty encountered was the placing of the blank in the 



































FIG.2 




















DRAWING AND TRIMMING DIE 
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AND TRIM THE SECOND FORMING DIE 
FIG.3 FIG.4 
THE CHANGED COVER DIE 
FIG.5 
FIGS. 1 TO 5. DETAILS OF PIES USED IN MAKING AN IRREGULAR-SHAPED BOX AND COVER 
Fig. 1—Box and cover. Fig. 2—Cover drawing and trimming die. Fig. 3—Result of first draw and 


trim. 


first operation was blanking, the die having been made 
after the correct shape had been determined by form- 
ing. The blank was then placed on pressure plate, Fig. 
2, located by spring pins. 

This die besides drawing the cover, also trimmed 
it, the trimming plate B cutting off the surplus metal 
at the round edge on the drawing die C. A recess 


Fig. 4—The second forming die. 


Fig. 5—The changed cover die. 


die, and after forming the shouldered edge, re.noving 
the product. 

The space between the plate A and plates BB was 
required to be nearly the same width as the thickness 
of metal used, or 0.022 in., in order to obtain a 
square shoulder so that the edge of the box and shoulder 
should form a close joint. 
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In operation the work was placed on the holder A, 
the edge resting on plate C. The head or shoulder was 
formed by the flattening die D, folding the edge similar 
to a heading operation. In the first drawing and trim- 
ming operation a slight burr was left at C, Fig. 3, just 
enough to prevent the product entering freely into the 
die, Fig. 4. 

It will be noticed the plates BB were made in two 
sections doweled and screwed to the bolster. If these 
plates had been made so that the joint was at EE, 
the device could have been arranged so that said sec- 
tions would slide in and out, actuating it by means of 
cams attached to the punch holder. This, however, 
would have necessitated a radical change and required 
two new sections, bolster and slides. The problem was 
to make the die “work” without adding too much 
expense, and the solving of this resulted in making the 
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Having solved the cover problem successfully, the 
next in hand was the box. The same method of opera- 
tion was used; that is, the first operation was blanking, 
and the die for this was made last after the proper di- 
mensions had been found by drawing. 

The dies were made as shown in Figs. 6 and 7, and 
the blank or cup from first draw, shaped up as shown 
in Fig. 8. The die, Fig. 6, worked well, the blank 
being located on the pressure plate A, which was actu- 
ated by a rubber buffer and pins B. The drawing 
punch C was fastened to the bolster and the die D 
to the punch holder, EF being the knock-out. 

The next operation was the redraw and tim, the 
die, Fig. 7, being used for this operation. It was 
here that the faults of both tools were noticed. The 
cup would only draw part of the way down when it 
would fracture, the fracture sometimes occurring at A, 




















THE BOX DRAWING DIE 
FIG.6 


+ 


RESULT OF FIRST DRAW 














FIG.8 





REDRAW AND TRIM DIE 
FIG.7 





FIGS. 6 
Fig. 6—Box drawing die 


TO 9 
Fig. 






DETAILS OF SOME OF THE 
7—Redrawing and trimming die. 


THE ALTERED BLANK HOLDER 
AND DRAWING DIE 


FIG.9 


DRAWING DIES 


Fig. 8—Result of first draw. 


Fig. 9—The altered blank holder and drawing die 


change as per Fig. 5, which represents a section through 
the punch and die at the joint of plates BB, Fig. 4. 
The same bolster plates C and A were used as in Fig. 5. 
A new punch holder F was substituted to which the 
flattening plate D was fastened with the knock-out. To 
this holder the plates B were attached, having two 
straps G screwed to them. This combination held 
by four studs 7, and actuated by springs at proper 
locations, was the solution of the problem. 

The blank was placed on holder A, the edge resting 
on C. As the punch descended, the plates B passed 
freely over the rounded edge E, Fig. 3, coming to a 
stop on the bolster face and resting there until the 
flattening die pressed the work into shape. 

Upon the return stroke the shoulder of the cover just 
formed rested upon the edge of the plates, J, Fig. 5, 
making the stripping of the work an easy proposition. 
The finished product was pushed out with a stick so 
the operator’s hands were less liable to be injured in 
case of the press repeating. 


Fig. 8, anywhere on the sides or at both places. The 
fracture at A meant drawing the metal over too sharp 
a corner; also having too great an angle at this point, 
which caused the cup to wrinkle at the corners when 
redrawing. 

Before attempting to change the redrawing die, Fig. 
7, the punch on Fig. 6 was changed so the cup was 
drawn to the dotted line shown in Fig. 8. This was 
done so that the metal, in redrawing, would not have 
to flow around a sharp turn, thereby eliminating ex- 
cessive friction. 

In the redrawing die, Fig. 7, A is the bolster, and 
attached to it is the cutoff block B and the drawing 
punch C. The blank holder D was made of two parts, 
retained by screws (not shown), and actuated by pins 
G, resting on the buffer ring 7. To the punch holder, 
the drawing die E and the knock-out F were substan- 
tially fastened. The work was placed on the holder, 
and drawn into the die sufficiently deep so that the cutoff 
block B trimmed the surplus metal. 
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After changing the drawing punch C, Fig. 6, to 
obtain the curve shown in dotted outline, Fig. 8, the 
blank holder for the redraw had to be changed, and the 
drawing die had to be beveled to facilitate matters and 
avoid fracture. This correction is shown in Fig. 9; A 
being the blank holder and B the drawing die. 

Although success was obtained in drawing a box to 
the required height the wrinkles were still in evidence, 
so, to prevent these from gathering, another plate C 
was fastened to B. The plate was shaped to fit the 
curve on the blank. It will be readily seen by referring 
to the illustration that the metal had no sharp turns 
to make, and the result was a smooth flow. 

Drawing dies when completed and working smoothly 
seem simple in construction and easy to make. Every- 
thing can be laid out to a nicety on the drawing board, 
but as a rule when an irregular piece is to be made, 
all the little kinks we know and have experienced in 
previous problems are forgotten for the moment, and 
we proceed as if a cylindrical shell was the product. 

The above dies could have been used to better advan- 
tage in a double-acting press, and the blanking die could 
have been combined with the first draw, but the prob- 
lem to the writer was to make them work, and not to 
spend too much money in effecting the necessary change. 


How the Priority Board Works 


It is highly important that nothing be allowed to 
interfere with, or in any way delay the production 
of the many things which enter into our equipment for 
carrying on the war. And to this end it is highly de- 
sirable that we all understand the methods of the 
Priority Board and to take advantage of it whenever it 
can be of service in securing either machinery or mate- 
rials. It cannot work miracles, but it can be of great 
assistance in many cases and we should all be familiar 
with every means of expediting manufactures. 

As a beginning we can do no better than to quote 
from the circular of the Priority Committee of the War 


Industries Board: 
DIRECTIONS AS TO PRIORITY 


During the war in which the United States is now 
engaged, all individuals, firms, associations, and corpora- 
tions engaged in the production of iron and steel, and 
in the manufacture of products thereof are requested 
to observe the following regulations respecting priority, 


namely : 


1. All orders and work shall be divided into three general 
classes: Class A, Class B and Class C; with various subdi- 
visions of Classes A and B, indicated by a suffix number, thus: 
Class Al, A2, A3, A4, etc.; and Class B1, B2, B3, B4, etc. 

2. Orders and work in Class A shall take precedence of 
orders and work in both Class B and Class C; and orders 
and work in Class B shall take precedence of orders and 
work in Class C, irrespective of the date the orders were 
received; and orders and work in Class Al shall take pre- 
cedence of orders and work in Class A2, etc.; and Class Bl 
shall take precedence of Class B2, etc. 

3. Class A comprises war work; that is to say, orders 
and work urgently necessary in carrying on the war, such 
as arms, ammunition, ships, etc., and the materials required 
in the manufacture of same. : ; 

4. Class B comprises orders and work which, while not 
primarily designed for the prosecution of the war, yet are 
of public interest and essential to the national welfare, or 
otherwise of exceptional importance. : 

5. Class C comprises all orders and work not embraced in 
Class A or Class B, and no certificate of the Priorities 
Committee will be required therefor. Any order for work 
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or material not acccompanied by a certificate covering same, 
to the effect that the work or material falls within Class A 
or Class B, should be treated as an order for work in 
Class C. 

6. All materials required in the manufacture of an article 
or in the prosecution of any work, will be entitled to take 
the class of such article or work unless otherwise specified 
in the certificate covering the same. 

7. Certificates will be issued by the Priorities Committee 
upon application therefor, specifying the classification of 
the order or work, and priority should be given accordingly 
in producing and furnishing the materials or supplies, or in 
manufacturing and delivering the article. Certificates of a 
subsidiary nature will be issued upon request for the fur- 
nishing of material and articles required in manufacturing 
the article or prosecuting the work ordered. 

8. All orders placed prior to the date hereof by or on behalf 
of the War Department or Navy Department of the United 
States or the United States Shipping Board Emergency 
Fleet Corporation should be classed as subdivision Al of 
Class A, unless otherwise ordered by the officer placing the 
order or by the Priorities Committee; and all orders for 
arms, ammunition and other military supplies and equip- 
ment placed prior to the date hereof by or on behalf of the 
nations associated with the United States in the war in 
which it is now engaged, should be classed as subdivision A2 
of Class A unless otherwise ordered by the Priorities Com- 
mittee. 

9. All orders placed after the date hereof should be 
classed as Class C unless covered by certificates of the 
Priorities Committee or other written directions of the 
said committee. 

10. Certificates or other documents signed by the chair- 
man, or any member of the Priorities Committee, shall be 
deemed to have been authorized by said committee and by 
_ War Industries Board of the Council of National De- 
ense. 

ROBERT S. LOVETT, 


Chairman of the Priorities Committee. 


Priority certificates should of course, only be applied 
for when the need is urgent and the applicant is un- 
able to secure the necessary machinery or materials 
in any other way. The abuse of the priority certificate, 
the same as the abuse of any other privilege, works 
a hardship on some one else; and, in this case the effect 
can be directly traced to the loss of life of our boys 
on the other side. Any attempt to secure priority for 
personal advantage of any kind should be severely dealt 
with. There is no worse traitor to the cause than he 
who will jeopardize the lives of our boys in France or 
elsewhere for personal ends. 

There are five forms of priority certificates as out- 
[ined in the following extract from circular No. 2 of 
the Priority Committee, and prescribed forms of blanks 
are provided for these applications. It is not, how- 
ever, absolutely necessary to use these, but it is better 
to do so in order that all the desired information may 
be given. These application blanks cover: 


APPLICATIONS FOR PRIORITY CERTIFICATES 


a. Applications (Form P C 1) for principal certificates 
covering contracts classified as Class A in paragraph 3 of 
said Circular No. 1, will be made to the Priorities Committee 
by the contracting officer or agency of the United States or 
by the contracting officer or agency of the nations associated 
with the United States in the war in which it is now en- 
gaged, by or through whom such contracts shall be placed. 

b. Applications (Form P C 3) for subsidiary certificates 
covering materials, articles or work required in the manu- 
facture of articles or in the prosecution of work in connec- 
tion with which a principal Class A certificate shall have 
issued will be made to the Priorities Committee by the con- 
tractor to whom said principal Class A certificate has been 
addressed. 

ec. Applications (Form P C 5) for subsidiary certificates 
covering materials, articles or work required in the manu- 
facture of articles or in the prosecution of work designated 
in paragraph 8 of said Circular No. 1, as Class Al or Class 
A2 will be made directly to the Priorities Committee by the 
contractor for the expedition of whose contract the priority 
order is desired. 
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d. Applications (Form P C 7) for principal certificates 
covering contracts classified as Class B in paragraph 4 of 
said Circular No. 1, will be made directly to the Priorities 
Committee by the individual, firm, association or corporation 
for the expedition of whose contract the priority order is 
desired. 

e. Applications (Form P C 9) for subsidiary certificates 
covering materials, articles or work required in the manu- 
facture of articles or in the prosecution of work in connec- 
tion with which a principal Class B certificate shall have 
issued will be made to the Priorities Committee by the con- 
tractor to whom said principal Class B certificate has been 
addressed. 

In order to use these priority applications it is nec- 
essary to have them signed by the contracting officer 
or his agent. In other words the application must be 
definitely tied up to a non-contract by some one in 
authority before it can even be considered by the board. 
The certificate, when issued, is an order to deliver your 
machinery or materials in the order which it takes, 
in any class to which it is assigned. 

As may readily be seen, this does not entirely settle 
the question; for it may easily happen that an order 
placed today is much more important than one placed 
a month ago, and some means must be found to sort 
these orders occasionally with reference to the urgency 
with which they are needed. This is done in conference 
at Washington, with representatives of all interested 
parties, and the position of the various names in the 
priorities list is then determined, and an order issued 


accordingly 


MucH Goop BEING ACCOMPLISHED BY CHEERFUL 
COOPERATION 


No scheme is ever perfect, and the application of 
any plan never reaches one hundred per cent. But by 
cheerful coéperation, by trying to help the Priorities 
Committee in its varied conferences, much good is be- 
ing accomplished. These conferences take place daily, 
different industries and different branches of the same 
industry taking active part. By bringing men together 
and presenting the problem so as to make it plain 
that it is a problem which all must work together, the 
broader viewpoint is more easily gained. 

This committee is also collecting, and has collected, 
a vast amount of data as to available machines of all 
kinds, as well as of the probable output of the various 
factories. In this way it can sidetrack machinery which 
will not be needed immediately, and hurry the output of 
that which is urgently needed. In other words, it acts 
as a reservoir of information, or perhaps more properly, 
a routing or dispatching system which hurries work and 
urgently needed machinery, by holding back less needed 
manufactures, and in this way balancing production in 
the various shops. Such control is absoluvely necessary, 
and we should coéperate with it in every way. It is un- 
wise to attempt to determine which of your customers 
is in most urgent need; put it up to the Priorities Com- 
mittee, who have all the facts before them, and let 
them decide. 


A Surface Grinding Gage 
By R. C. MORSE 


In many factories considerable difficulty has been 
experienced in grinding long flat surfaces, such as 
alignment gages, test parallels, sine bars, etc., which 
have that inevitable tendency to warp and give the 
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toolmaker or grinder cause to worry as to whether or 
not the job will check up sufficiently close so it can be 
clamped. 

The ordinary method used is to take a chip, turn 
the piece over and take another chip; repeating this 
several times until the piece is nearly down to size, 
taking a very light chip on the finishing cut. This 
has proved successful to within a certain limit, after 
which a considerable amount of lapping is required to 
bring it to a rigid inspector’s test. 

This method, which came through an experiment on 
some long alignment gages requiring extreme accuracy, 
has been invaluable on various jobs of equal precision. 
The gages were about 10 in. in length, having a formed 
handle about 3 in. long, making the business end 7 
in. The handle was made ,‘, in. thinner than the thick- 
ness which was 0.250, with limit of plus nothing, and 
minus 0.0002. 

Gages were made of machine steel, casehardened ,\, 
deep. They warped very little in hardening and re- 
quired no straightening. There was about 0.013 or 
0.014 in. left to grind. Placing a piece on magnetic 





SURFACE GRINDING GAGE 


chuck concave side down, take about 0.005 chip, regu- 
lating the cross feed to approximately .\, of an in. 

If wheel is dressed properly and a 46-grain, grade-I, 
6-in. diameter, }-in. face Norton wheel is used, it will 
stand up the complete width of the work. 

This may look rather slow but is prevents heating 
of work and there is less vibration of the wheel, which, 
with heat, causes warping. This is much quicker than 
going across the work several times, taking a lighter 
chip, wearing down the surfaceof wheel, necessitating re- 
dressing and losing much valuable time in these days of 
rush and efficiency. 

After roughing first side, turn piece over repeating 
same operation, dressing wheel if necessary, sometimes 
using opposite side of wheel; it will stand up across 
side. 

Now we have 0.003 or 0.004 left to finish. Place piece 
on chuck and determine which is concave side, place 
concave side down and block up both ends and sides. 
Do not throw switch in, but take 0.0003 to 0.0005 chip 
using hand power and very slow feed until this side 
is cleaned up. Completing this operation, take blocking 
away, turn piece over, throw switch in, and finish to 
size taking very light chip or leaving 0.0002 or 0.0003 
to lap if lapping is required, if not the piece is as 
straight as lapped surface. Very little lapping is neces- 
sary for finish only by this method. Care should be 
taken to have wheel dressed properly. If the machine 
is automatically reversed by power while the piece is 
blocked up the quick reverse of the table is very likely 
to dislocate the piece from its proper position. This 
would, of course, be bad. 
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Overhauling the Gnome Airplane Engine 


SPECIAL CORRESPONDENCE 





Conditions make it just as important to keep an 
airplane engine in good order as it is to build 
it in the first place. For this reason the methods 
evolved in the French aviation camps should be 
of value to the mechanics who must look after the 
Gnome engines being built in this country for our 
own use. 





the United States Aviation Corps make it impor- 

tant that their construction and maintenance be 
understood by the skilled men who must look after them. 
In order to show just how these engines are overhauled, 
some of the more essential operations are illustrated, 
reproducing the methods from the practice recom- 
mended by the French builders and users. 

The engine must be taken from the frame and placed 
on a test stand. To do this, the outer nut that holds 
the centralizing plates must be removed and the crank- 
shaft forced out of the conical bore of the main bearer 
plate by using an extractor made for this purpose. The 
extractor is very similar to what is known as a “wheel- 
jack” in automobile repair work. The motor is fast- 


‘Te Gnome airplane engines now being built for 














ENGINE ON STAND 


ened on the repair stand in the same way that it is held 
in the plane, as shown in Fig. 1. Mounted in this way, 
the engine can be rotated and is accessible for disman- 
tling or timing. 

The brass wires are disconnected from the spark 
plugs and coiled up loosely at the distributor terminal, 
as in Fig. 12. The spark plugs are taken out and, after 
the points are thoroughly cleaned, are put into a box to 


avoid damage. Next, one of the tappet-rod cup ends is 
detached from its ball end. This can easily be done by 
selecting a cylinder where the valve is closed and rocking 
the lever to open the valve with one hand while the cup 
end is lifted away with the other. The valve case is un- 
screwed with the proper wrench by turning to the left. 
It does not matter with which cylinder one starts, but 
afterward the valves from every alternate cylinder are 
placed in their proper order on the bench or in a box. 
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FIG. 2. WITHDRAWING VALVE-GEAR CASE 
It is best to have a box with nine compartments, or 
nine separate boxes, all numbered for this work. In 
some cases the cup ends of the tappet rods are fitted 
with special clips that must be removed before the cup 
ends can be detached. 

The special central, or umbrella, nut holding the ball 
race in the front cover is unscrewed, and then all the 
nuts in the front cover of the gear case are removed. 
This cover must then be replaced with a special ex- 
tractor, shown in Fig. 2, which is held in place by three 
nuts. The extractor screw should bear on the end of 
the crankshaft and not on the tubular liner inside the 
shaft. This will remove the front cover with the ball 
race, and the crankshaft gear can be pried off with a 
pair of pinch bars by using one on each side. The cam- 
shaft can be removed by giving it a twisting motion, 
turning it so that the cams clear the tappet rollers. It 
is not usually necessary to dismantle the cams from 
their sleeve for cleaning purposes. 

The extractor, shown in Fig. 2, is not removed from 
the front cover, but the front cover and the extractor 
are replaced upon the valve-gear case, and the front- 
cover flange is fastened with some of the bolts to the 
valve-gear case. Then the hexagon nut is removed from 
the studs that hold the valve-gear case to the crank case. 
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Care must be taken in using this extractor not to put 
on sufficient pressure to bend the crankshaft. 

The next operation is to remove the short end of the 
crankshaft, which has a long taper fit and is fastened 
with a hexagon nut. This nut has a locking screw 
that must be removed before it can be taken off. Then 
the special puller, shown in Fig. 3, grips under the edges 
of the crank web while the outer arms press against 
the mother rod so that only the small part of the crank 
is removed. If the crank does not start readily with the 
pressure alone, a gentle tap on the head of the screw at 
the same time pressure is being applied wil! usually 
bring it off without difficulty. A special clip on the 
back side of the short-end crankpin pulls the ball race 
away with the short end. 

Next, the brass screws in the connecting-rod wrist- 
pins are removed with a broad-pointed screwdriver. 
Then, with the special screwjack shown in Fig. 4, the 
corresponding wristpin is removed. The screw of the 
dog goes into the thread in the wristpin, and by turn- 
ing the hexagon nut the pin is easily pulled out through 
both the small connecting-rod and the mother rod. Care 
must be taken in doing this to avoid damage to any of 
the parts. It is better to remove pins Nos. 5 and 6 
first. 

Before taking the wristpin entirely out of the mother 
rod, the connecting-rod should be held with one hand 
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FIG. 3. DRAWING OFF THE SHORT END OF 


THE CRANKSHAFT 


so that the piston does not drop to the bottom of its 
cylinder, as shown in Fig. 5. The wristpin is removed 
from the extracting jack, and the brass screw is put 
back in place, as it is the screw that carries the number 
and identifies the pin. It is particularly important that 
No. 1 wristpin go in its proper place, as it has an extra 
longitudinal oil groove. The piston and connecting-rod 
can then be removed from the cylinder. 

This is done by carefully lowering the piston, turning 
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the connecting-rod, as shown in Fig. 6, and lifting the 
piston from its cylinder. Great care must be taken 
in all operations to avoid damage of all kinds. All 
parts of the piston are extremely delicate, and no bruis- 
ing or marring of any kind can be permitted. 

Before the complete crank case can be removed, the 
nuts must be taken off the studs that hold the crank 
case to the thrust cover flange at the back. Spring 
washers will be found under each nut and should be 
cared for when removing. Two nuts are generally left 
at opposite points until all the rest are removed. Then, 





WITHDRAWING 


WRISTPINS AND SCREWS 


FIG. 4 


two men hold the cylinders while these nuts are re- 
moved, and then hold the cylinders and crank case while 
the mother rod is being taken out. 

The mother rod has to be removed at the same time 
the crank case is taken from the thrust plate, as its 
piston cannot be withdrawn from the cylinder until it 
is clear of the crankshaft. In order to do this, the puller 
shown in Fig. 7 is used. The jackscrew must be oper- 
ated very carefully and only as fast as the men move the 
cylinder and crank case away from the thrust plate, for 
it must be remembered that the crankshaft remains with 
the thrust plate, but that the cylinders, crank case and 
mother rod have to be removed at the same time to 
avoid any strain on the wristpin. The ball race may 
come away with the mother rod, or it may remain on 
the crankshaft. In the latter case it can be removed by 
a special puller made for this purpose and shown in 
Fig. 8. 

When the mother rod has been removed from the 
crankshaft, it is also turned at right angles in the cyl- 
inder and removed in the same way as the piston previ- 
ously referred to. When the crank case is removed, it 
is laid on its side in a special stand having a recess to 
clear the studs and a shoulder that keeps it from slip- 
ping off. Every possible precaution must be taken 
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against accidental damage to the cylinders. It is not 
at all necessary to remove the cylinders from the crank 
case for thorough cleaning, and in fact this should 
never be done except when it is necessary to replace a 
damaged cylinder. 

In order to dismantle the thrust cover, it is usually 
put back in place on the crank case, as this lies on its 
proper stand. This is merely for convenience. 

The distribution case, which is shown being removed 
in Fig. 2, carries a ball bearing and the reducing gears 
for the oil and fuel pumps. This ball bearing is re- 
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FIG. 5. WRISTPIN WITHDRAWN AND PISTON LOWERED 


moved by gently tapping with a round surface punch, 
tapping entirely on the outer case. By tapping first on 
one side and then the other, it requires but very little 
pressure to remove the ball race. The upper or obturator 
piston ring is easily removed by the fingers, by taking 
hold of one end only and lifting it just clear of the 
groove. Then by turning it away from the gap, it will 
release itself. It should then be removed by catching 
hold of the two ends and gently springing outward un- 
til it can be lifted clear of its groove. The cast-iron 
piston ring can be removed in the same way. Great 
care is necessary to avoid distorting these rings, as 
they are both very light, this being particularly true 
of the upper or obturator ring. 

With the three rings removed, the piston is placed 
head down on the bench, the cotter pin removed from 
the head of the taper screw that locks the wristpin, and 
the screw removed by means of a socket wrench. The 
piston pin is driven out by a special punch that is placed 
against the end of the pin at the split end where the 
locking screw enters. It can then be easily driven out 
the other end. The weight of the piston is usually 
enough to withstand the light taps necessary for this 
operation. If not, the left hand may be rested in the 
position shown in Fig. 9. Here, the thumb and fore- 
finger hold the punch, the little finger holds the con- 
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necting-rod away from the skirt of the piston, and the 
weight of the hand holds the piston on the bench. It 
is necessary to be very careful in keeping the connect- 
ing-rod away from the piston, as the skirt is extremely 
thin and easily cracked. 

After the piston, pin, rings and connecting-rods are 
completely apart, they are washed in kerosene. The 
color and markings of the piston and rings are carefully 
examined. The piston pin should be smooth and not 
show signs of wear. If there is any indication that the 
piston has seized, or if it is scored in any way, it 
should be carefully smoothed down. The piston should 
also be checked with a micrometer to see whether it is 
round or oval. If it is over 0.001 in. out of round, it 
should be replaced. Marks of burnt oil can be removed 
with very fine abrasive cloth. If there is an accumula- 
tion of carbonized oil or black jelly inside the crown, 
it should be thoroughly cleaned before reassembling. 
The obturator ring should show a bright edge all around 
and not bear at the foot except at the extreme end. If 
this is not the case, a new ring must be put in. The 
cast-iron ring should be bright all around. 

All carbon and burnt oil should be carefully scraped 
from the inside of the piston and also the piston head. 

After all discoloration has been removed by means of 
fine abrasive cloth, the piston should be placed in a bath 





FIG. 6. PISTON AND CONNECTING-ROD BEING REMOVED 


of gasoline and cleaned with a brush. The piston-pin 
holes should be thoroughly syringed out through these 
pin holes and around the ring groove. In the same way 
the small oil holes leading from the inside of the piston 
to the wide piston-ring groove should be cleaned with a 
wire and syringe. 

All the connecting-rods should also be cleaned in kero- 
sene, wiped carefully and any discoloration from burnt 
oil removed by fine abrasive cloth. If one of the ball 
races has remained in the mother rod, it can be removed 
by gentle tapping with a hammer and punch from the 
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other side. After the rod is thoroughly cleaned, the 
oil pipe is washed out with a syringe filled with gaso- 
line, as in Fig. 10. This illustration shows a small con- 
necting-rod supporting one end of the main rod with a 
leather washer to make a joint at the bottom of the 
piston-pin hole, and also a washer around the nozzle of 
the syringe. This method is used for cleaning all the 
oil pipes and similar passages, which it does very thor- 
oughly. 

Should new piston rings be necassary, they should 
be checked very carefully to secure proper clearance. If 
they are too wide, they can be worked down with a fine 
file; but it is found preferable to grind them on a piston 
ring or similar machine. The cast-iron piston rings 
should have a clearance of 0.002 in. sidewise in the 
groove. The packing rings for the obturator should 
also be reduced until the same clearance is obtained. 

After the connecting-rods are cleaned, they should 
be tested by placing a pin through each end and mount- 





7 MOTHER ROD BEING WITHDRAWN 


FIG 


ing on a V-block, as in Fig. 11. Then a surface gage 
is used on each end of the pin, which shows the align- 
ment of the two ends of the rod. The cylinder shown 
is simply used to support the rod. The amount of 
clearance between the rings and the groove should be 
tested with a feeler in the regular way. A straight- 
edge should also be laid along the side of the piston to 
see that the cast-iron ring does not project at any 
point. Should it be found to project, the inside of the 
ring can be eased out with a half-round file. 

In assembling the piston pins, it should be remem- 
bered that the split end belongs in the boss that has the 
locking screw. This means that the other end of the 
pin should’ be pushed through this boss first. At the 
same time it should be observed that the oil pipe on the 
connecting-rod is on the opposite side to the locking 
screw and that the gap in the piston skirt is at the 
right-hand side when the locking screw is next to the 
operator. It is also necessary to see that the large 
end of the taper hole of the piston pin is up and that 
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it comes in line with the capped hole for the locking 
screw. 

If the pin is not entering in exactly its proper posi- 
tion the end can be clamped lightly in a vise, that is 
protected by copper or lead jaws, and turned slightly 
until the holes come in line, after which it can be pushed 





REMOVING BALL RACE FROM SHORT-END 
CRANKSHAFT 


into place and driven home with a special punch and 
hammer. The locking screw should now be screwed 
tightly into place and the cotter pin put through the head 
of the screw so that it comes against the inside of the 





FIG. 9. 


REMOVING PISTON 


piston skirt so as to prevent unscrewing. Care should 
be taken that no small particles of metal dust or burrs 
remain in the pin slot. They should be picked out, a 


magnetized scriber being extremely useful in this con- 
nection. 
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The piston rings are put in position by reversing the 
process of taking them out, care being taken not to 
spring the ring any more than is absolutely necessary. 
Then the large ball bearing is put into position on the 
mainshaft, the shaft assembled in the thrust cover by 
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FIG. 10. CLEANING AND WASHING MOTHER ROD 


gently tapping the ball race into position, and the thrust 
race can be pressed home by a special draw sleeve made 
for this purpose. The special wrenches that are needed 
in almost every instance are usually supplied with the 
engines. 

The walls of the compression space of the cylinders 
should be thoroughly cleaned before the pistons are 
again assembled. This can be done with a specially 





CONNECTING-ROD 


ALIGNMENT OF 
BUSHES 


FIG. 11. CHECKING 
shaped scraper, and the outside of the cylinders are 
also cleaned and polished to remove any marks of heat- 
ing which may appear. The cylinders are then thor- 
oughly washed with gasoline, particular attention being 
paid to the holes that form the inlet port for the cylinder 
gases. Each hole is separately sprayed with the gaso- 
line syringe, so as to be sure that every passage is thor- 
oughly cleaned. Before pistons and connecting-rods are 
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replaced in their cylinders, they are thoroughly wasned 
in a gasoline bath, and the syringe is used for cleaning 
out all corners of the piston and pins. 

In replacing the pistons the obturator gap should be 
brought to the same side of the piston as the connecting- 
rod oil pipe and placed 30 deg. on the opposite side of 
the piston pin to the clearance cut in the skirt of the 
piston. The gap in the cast-iron ring should be oppo- 
site this, and the gap in the ring that goes beneath the 
obturator ring should be 90 deg. to it on the side oppo- 
site the piston clearance. 

The mother rod with its piston is first inserted in cy]- 
inder No. 1 by reversing the process described in re- 
moving it. It is necessary to watch the obturator gap 





CRANKSHAFT 


FIG. 12. ASSEMBLING 
very closely so as to enter it into the cylinder positively, 
but easily; and the piston should then be worked up and 
down slowly and turned at the same time to bring it 
to the correct position. Before this is done, some crude 
oil should be put in the cylinder to avoid any semblance 
of sticking. The clearance cut in the piston must be in 
its correct position on the trailing side of the cylinder. 
Starting with No. 2 connecting-rod and piston, the en- 
zine is assembled in much the same way that it was 
taken apart. 

Before the small crankpins are put in, they should 
be thoroughly cleaned with gasoline; and this should be 
forced through the oil passages to make sure that they 
are perfectly clear. A special tool is used for holding the 
connecting-rod in line with the small crankpin, and it is 
customary to put in pins Nos. 5 and 6 first, as these 
take the weight of the mother rod and hold it steady. 
The pins can then be easily entered in their proper posi- 
tions and tapped home with a light hammer and punch, 
care being taken that the small lug which prevents the 
pins from turning is in line with its recess. After 
each pin is assembled, the rod should be moved about 
to make sure that the pistons so far assembled are 
free in all positions. There should be a little side play 
at each end of the small connecting-rod. 
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Then the thrust cover, which has been completely as- 
sembled, is put into place, as in Fig. 12, threading the 
crankpin through the mother rod, as shown. The 
mother-rod ball race should be worked in easily. The 
thrust cover can then be slipped over the studs, and some 
of the nuts put into place. These nuts should not be 
screwed home, however, but only sufficiently to hold the 
cover to the crank case while the whole thing is being 
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FIG. 13 PISTON AND RODS IN PLACE 


mounted on the engine stand, as shown in Fig. 1. Fig. 
13 shows the pistons all in place. 

Although the ball race in the mother rod is not all 
the way home, it can easily be pulled into place with a 
sleeve and nut. From here on, the work of assembling 
is simply the reverse of that previously described in 
the earlier operations of taking the motor apart and 
only requires good judgment on the part of a first-class 
mechanic. No other should tackle a job of this kind. 

After the short end of the connecting-rod is in place, 
the valve-gear case is put back and forced home by 
using a sleeve, nut and special wrench, as in Fig. 14. 
The operating nut is screwed into the sleeve until the 
thread disappears, and is then slipped loosely over the 
shaft, avoiding the tappets by rotating slightly. The 
internal thread on the operating nut will engage with 
the thread on the crankshaft, and should now be 
screwed up as far as possible with the wrench shown. 

The sleeve is rotated by hand vwntil the flange bears 
against the ball-race housing. Then, with the wrench 
on the sleeve, the sleeve and engine are revolved to- 
gether. This forces the ball race onto the shoulder of 
the crankshaft. Should it appear to be too tight a 
fit, it can be helped home with a few blows from a raw- 
hide hammer on the front flange. To withdraw the 
sleeve, the operating nut is slacked off from its thread 
on the crankshaft. It should be noticed that No. 3 


cylinder and valve are not operated by No. 3 tappet and 
No. 3 cam. The accompanying table gives the correct 
relation and shows that No. 3 cylinder and valve are 
operated by No. 1 tappet and No. 1 cam, also that No. 
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2 cam operates No. 2 tappet. This unsymmetrical num- 
bering has come from a rearrangement of the cams in a 
change of design of the engine and the retention of 
the original numbers. 


NUMBERS OF CORRESPONDING PARTS OF GNOME ENGINE 
Cylinder 

Jalve Nos ! 2 3 4 5 6 7 8 9 
Tappet-Rod 
Tappet , ‘ 

Valve-Geer Case Nos 9 "4 y 6 2 7 3 8 4 
Cam No Q 5 | 6 2 7 3 8 + 


Fig. 15 shows that No. 3 valve has been put into 
No. 3 cylinder and its tappet rod connected. Before 
the tappet rod is put on, a test is made with a syringe 
to see that there is a free passage for oil from the cup 
end to the fork end of the rod. The engine is turned 
so that No. 3 cylinder is at 85 deg. from the vertical, as 
shown. In this position the cam that operates No. 3 
tappet should be turned clockwise in the direction of 
the pointing finger until the rise on the cam, when it 
is opening the valve, is immediately below the No. 3 
tappet roller. The angle at which this cylinder is 
standing can be checked by using a timing protractor 
held against the tappet rod, as in Fig. 16. Before the 
front cover is assembled, the camshaft should be turned 
in a clockwise direction until the rise of the cam has 
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VALVE-GEAR HOME 


PULLING 


FIG. 14 CASE 


taken away all end play of the tappet rod. A syringeful 
of castor oil should be injected into the case after the 
front cover is put on. The front cover can be slipped 
into position by noticing that the markings on the out- 
side, or satellite, gears correspond with the markings 
on the crankshaft gears. Two pegs, one on each side of 
the front cover, are useful to lead it into position. 
Some of the bolts are now put loosely into the front 
cover and, before they are tightened up, the ball race is 
tapped into position on the crankshaft. Then the cen- 
tral nut is screwed up hard, and the front cover bolt 
is tightened evenly all the way around. This leaves only 
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the valves, tappets and spark plugs to be assembled, 
the valve cages being screwed into the cylinder heads 
by means of a special box spring. 


Before assembling the spark plugs, the timing should 
be checked over, to be sure that the valves are opening 
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FIG. 15. ASSEMBLING VALVES AND CAMSHAFT 
at 85 deg. past the top vertical center and closing at 
120 deg. past the same center on the next revolution. 
All the plugs are assembled with their joint washers, 
and the wire from the distributors is attached to their 





FOR TIMING 


FIG. 16. TESTING CYLINDER ANGLE 
respective plugs. The wires should be securely fast- 
ened, but not too tightly, as there should be no tension 
in them after they are fixed. In handling the engine 
from the erecting stand to the plane, the main bearing 
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plate should first of all be put upon the bearing. It 
should be complete with oil pump and air compressor, 
but not magneto or carbon brush-holder. The central- 
izing plates should also be assembled. The engine should 
now be lifted into position, passing the long-end crank- 
shaft through the main bearer plates, and the nuts 
threaded on and passed through the centralizing plates, 
when the large nuts should be put in place. 

The magneto should next be put in place. The No. 1 
cylinder is set 18 deg. in advance of the top vertical 
center. This can be done by using the protractor shown 
in Fig. 16. The magneto should be set so that the con- 
tact breaker points are just separating. In these posi- 
tions the magneto gear is brought into mesh with the 
gear on the engine, and the magneto is fastened up with 
its three screws. The magneto screws are locked with 
wire threaded through their heads. 


Who Actually Purchases Machine 
Tools P 


By H. W. WooLuMs 


What is wrong with machine-tool advertising? Who 
does the buying? What man in an organization do you 
want to reach? Without trying to give a last word 
on this subject I will jot down a few lines as it appears 
to me. 

First, What is wrong with machine-tool advertising? 
There are a large number of automatic- and turret-lathe 
companies that advertise in the American Machinist 
each week. Why don’t they give us a close-up view of 
the machine doing some operation? Why do they let 
an advertisement run for weeks repeating the same old 
story? If you are a manufacturer of automatic turret 
lathes or other specialized machines you want your 
advertisement to reach a user of machinery and you 
want to interest him in what your machine will do. 
Don’t make the mistake of thinking your advertisements 
are not watched. 

Second, Who does the buying? The purchasing 
agent?—I should say not! If the company is an ex- 
tensive user of specialized machines it has an expert 
in the shop either as foreman or demonstrator or both; 
and if it has not either, the machine is a failure. Then 
who does the buying? It is Bill or Jim as the case 
may be, who has made a study of the turret lathe 
or automatic game, and this brings us to the third 
point: 

What man in an organization do you want to reach? 
I would like to see this point presented in large type. 
You want to reach the man who is in charge of your 
machines. 

If you are a manufacturer of specialized machines, 
don’t think you must have a full-size picture of your 
machine to catch the eye, but give the man to be reached 
a view of some point of especial interest, some new tool 
you have designed. Educate him in repairs. Give him 
kinks that as a manufacturer you should know. What 
is the result? Foremen and demonstrators will become 
better trained men. They will command a larger salary. 
They will be better satisfied with their jobs, and as a 
consequence you will sel! more automatic or turret 
lathes, or other specialized machines, as the case hap- 
pens to be. 
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Keeping the Good Will of the Employee 


By H. D. MURPHY 





The inability to distinguish between those details 
which should be delegated to someone else, and 
those which are so vital as to need his personal 
attention, has wrecked the career of more than 
one manager. In contrast to the man who cannot 
think otherwise than in large terms, we seem 
only to have the man who is an absolute slave to 
details. 





N ORGANIZATION harmonious in char- 
acter, working entirely in accord is 
greatly to be desired, and while prob- 
ably never to be realized by any of us, 
certainly cannot even be approached 
upon any other basis than the good 

_ will of the employee. This good will is 
like the bread cast upon the waters and even when his 
advances are flouted and his interest in the men dis- 
counted, as being of selfish origin, the executive must 
persist. If dissension arises he then has the satisfac- 
tion of knowing the fault cannot be laid to him. Fur- 
thermore, he knows that he must have gained the good 
will of some one, and as this leaven works through the 
whole body, his troubles will be lightened. 

We do not appreciate how unconsciously we gain the 
ill-will of those under our direction. Recently a young 
toolmaker asked for more money and was immediately 
promised an advance of 3c. an hour. Unfortunately, 
a week was allowed to elapse before the change was 
made on the payroll. The man was naturally disgusted 
as he could only see that his employer had maneuvered 
to retain a niggardly sum. Of course, the correction 
was made; but, unfortunately, the same thing occurred 
when a second advance was due. It was with difficulty 
that the young man’s services were retained, but while 
he still has the same job, his attitude toward his em- 
ployer has changed as is evidenced by the fact that he 
has since secured additional raises by “squeeze plays.” 
Every time the employee gains by coercion, the employer 
loses some of that asset, the subject of this paper. 


NE of the employees in a small plant asked for 
0) some days off as he wished to celebrate his 
twenty-fifth wedding anniversary. He had not 
been with his employers so very long, but his value as a 
worker was evident from the first day. Without any 


previous intimation, he received a full week’s pay in his 
envelope. His actions plainly indicated that he was not 






counting upon this expression of good will. Since that 
time he has lost no opportunity to speak well of his em- 
ployers, which has a good effect upon new men, and he is 
particularly delighted when he can suggest some method 
for cheapening production. Surely his employers have 
been literally more than repaid for their thoughtfulness. 

Probably one of the strongest examples of how this 
good will had developed almost unknown to the manage- 
ment was in a place where an attempt was made to 
force the closed-shop issue. Those who were union men 
had been instructed to demand more money and in the 
event of refusal, to quit. One man, who had been there 
so long as to be considered a fixture, refused to make 
the demand and was threatened with expulsion from 
the union. He went to his employers, stated his case, 
and offered to wash his hands of the union provided he 
had assurance of employment as long as the concern 
existed or he was able to work. This proposition was 
accepted. The man’s loyalty was shown by his complete 
confidence in his employers, for bear in mind that it 
was a gentlemen’s agreement and if he had later been 
discharged the union would have made him an example. 
of him. 


HE good will of the employee is not gained by 
Tt paternalism. It is not here intended to belittle 

the attention which is given in these days to the 
workmen’s civic and domestic existence, but those things 
which can be done to make the working hours congenial 
are just as efficacious and demand no more effort than 
the so-called personal touch. Most men are better satis- 
fied with a change which sends them home at the end of 
a day’s task with eyes no longer strained than with a 
tiled washroom, or are more appreciative of a device 
which saves many weary footsteps than of solicitude as 
to their mode of living. 

There is instance of an employer who refused to pro- 
vide ice water for his men in the extreme heat of the 
summer, stating that all such practice was being dis- 
continued. He neglected to state that in its place many 
factories were being equipped with systems which pro- 
vided ice-cooled water, thus avoiding the dangers that 
lurk in water that has been in actual contact with the 
ice. Being finally forced to provide ice water, on the 
threat of the men to quit, this employer did not hesitate 
to sneak upstairs and refresh himse!f at one of the 
coolers whenever he felt thirsty. In this same plant 
the polishing lathes are arranged along the south side 
of the room and during certain hours of the day the 
sunlight streams in and strikes the surfaces of the 
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pieces being polished. The light thus reflected to the 
eyes is not only annoying, but is probably injurious. 
The windows used to be protected by awnings, but they 
are worn out. Although the men have asked repeatedly 
for new awnings absolutely no heed has been given to 
their request. It is regarded as too trivial for attention. 
Is it not as plain as the nose on your face the kind of 
an organization this concern is building up, or rather 
down? 

It has been stated above that the good will of the 
employee is like the bread cast upon the waters. This 
is true and the return of the bread may take place even 
after the employee has left and entered the service of 
another house. Two such instances eccur to the writer. 

The man in charge of one of the stock rooms became 
a source of annoyance to the management through a 
series of personal privileges which he sought. In view 
of the man’s good record, however, these were granted 
and, proving temporary, when the time for exercising 
them had elapsed the matter was forgotten. In course 
of time the employee left, having an opportunity to 
better himself. It has since developed that a certain 
order of considerable size, which was the forerunner 
of others, came from this man’s present employers and 
was the result of a suggestion by him when they were 
uncertain as to where they could get the articles made. 


ECENTLY a firm in an adjacent city bought 
R some scrap brass and sent it to the foundry to 

be melted up. One of the molders happened to 
notice some of the pieces and remarked that he did not 
believe the original owner ever intended them for the 
scrap heap. He had molded many of them in his pre- 
vious place of employment and they were considered 
standard articles. As a result of his friendly interest, 
the original manufacturer was not only able to stop a 
leak in his raw materials stock room, but also to bring 
the culprit to book, and we all know the latter is very 
difficult to accomplish. 

It is possible to delegate to assistants the care of 
financing, producing, or almost any other phase of 
work; but this good will can only be engendered by 
making the man feel that he is the subject of personal 
consideration on the part of the man who runs the 
business, be he owner or manager. It is impossible to 
estimate the value of this asset unless evidence such 
as cited above accidentally comes to light. Therefore, 
it is certainly one of the details that should neither 
be overlooked nor delegated to a subordinate. 


The Case of the Superannuated 
Watchman* 
By W. E. MALLALIEU 


General Manager of the Natinal Board of Fire Underwriters 

The subject of watchmen opens a big field for con- 
sideration at this time. The prevailing custom among 
manufacturers, warehousemen and others is_ that 
of engaging as night watchman some superannuated 
employee who is no longer physically able to earn a 
workman’s pay. Such a watchman may make his occa- 
sional rounds of clock stations in a purely mechanical 


*Extracts from an address at the convention of the Fire Mar- 
shals Association of North America, New Orleans, Nov. 15, 1917. 
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way, but the amount of real protection which he fur- 
nishes, especially in war time, is very small. Generally 
he can be avoided with ridiculous ease by any one who 
is in the place with hostile intent. Or, if not avoided, 
his overpowering is a matter of little difficulty. 

Some of you know of a recent test in a very large 
grain elevator, where inspectors were sent into a plant 
at night time, without the knowledge of the aged watch- 
man. These inspectors spent six hours within the plant 
and made drawings of many of its important features, 
but their presence was never once detected. As a con- 
sequence the owners were given the alternative of en- 
gaging a sufficient number of young and vigorous 
guards or of having their plant taken over by the state 
authorities. 


ONE WATCHMAN FOR A 900-FooT PIER 


The big Baltimore fire, Oct. 30, 1917, is a striking 
example of insufficient watchman service. Here was a 
pier, 900 ft. long, containing such a valuable accumula- 
tion of freight as 50,000 bales of wood pulp, 150 car- 
loads of flour, 20 cars of tobacco, 30 cars of bark 
extract, 40 cars of lubricating oil, 25 cars of spelter, 
23 cars of roofing paper, 15 cars of miscellaneous 
freight in the portion of the pier that was destroyed. 
Pier 9 contained 29,000 bales of wood pulp, 7000 cases 
of imported liquor in the bonded end, 300 crates of 
earthenware, 100 bales of oakum, 100 cars roofing 
paper, 50 cars of linseed oil cake, 20 cars of tobacco, 
23 cars of miscellaneous freight. Think of leaving 
these stores in the sole charge of a single watchman 
in a time such as the present! 

There are really few subjects in fire prevention so 
important as the abrogation of this time-honored cus- 
tom of inefficient watchmen. To make the safeguarding 
of our production of suppiles depend upon those who 
can furnish only nominal safety, during the hours when 
darkness brings the greatest dangers, and to do this 
in a period of extensive hostile activities would be 
ludicrous if it were not so grave. It is equivalent to 
locking the windows and leaving the front door open. 


PICKED MEN, NoT DERELICTS 


Watchmen are charged with extraordinary responsi- 
bility. They should be picked men, not derelicts. They 
should be intelligent, courageous, and physically active. 
They should be sufficient in number to furnish real pro- 
tection. They should be armed. They should receive 
special training for their important duties, and this 
training should include knowledge of fire alarms, fire 
prevention and fire protection. They should never be 
engaged except upon unmistakable evidence of charac- 
ter, and they should be paid the salaries that will com- 
mand such qualifications. 

I wish respectfully to suggest that you gentlemen 
give early and earnest consideration to the correction 
of what we may well call “the watchman evil.” I wish 
to raise the point as to whether each one of you may 
not profitably undertake to secure statistics of the 
watchmen’s service in his own state, and to formulate 
means for a sweeping reform of the whole absurd sys- 
tem. If this can be done, and I believe that you can 
do it, the efficiency and safety of the nation will be 
greatly enhanced. It is ‘a crying need of the present 
hour. 
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Navy Department Specifications for Sockets 
for Morse Taper-Shank Tools 


HE adoption of standard types and sizes for 

almost any kind of tool is of advantage to both 

the user and the manufacturer, as it enables them 

to concentrate on fewer sizes and avoid the necessity 

for carrying extremely large stocks in order to be able 
to supply the particular kind wanted. 

The Bureau of Construction and Repair of the Navy 

Department is preparing standards for various tools 


and appliances, and we give herewith the specifications 
for sockets for tools having Morse taper shanks. The 
tables give complete dimensions, and the tolerances al- 
Iowed are shown in the notes that follow each table. 
These tolerances have been given careful consideration, 
and the bureau is fortunate in having practical men 
who can determine reasonable tolerances, so that the 
tools may be sufficiently accurate without having the 
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Chucking sockets, Figs. 1 and 2, are for use in turrets of 
chucking lathes, boring lathes, turret lathes, screw machines and 
the like, shall have straight shanks and Morse taper holes. They 
shall conform to the dimensions shown in the following table: 


\ B Cc 
Chucking Morse Taper Diam. of Whole 
Socket Hole Shank Length 
No No In In 
1 1 | 33 
2 l Fy 33 
3 1 1} 34 
4 2 1 4 
5 2 ii a 
6 2 13 4 
7 2 Fy 4 
8 2 2 4 
9 3 ii 4} 
10 3 13 4} 
il 3 13 4} 
12 3 2 4} 
13 - 4 6 
14 4 13 6 
iS 7 2 6 


Sockets Nos. 4, 9 and 13 shall be larger than shank at large 
end of taper as follows: Socket No. 4 shall be 1} in. dia. for a 
length of 3 in.; socket No. 9 shall be 14 in. dia. for a length of 
§ in.; socket No. 13 shall be 17 in. dia. for a length of 1% in. 

Tolerances—Dimension B. On sockets up to and including 14 
in. diameter of shank, a plus or minus variation of 0.001 in. in 
diameter of shank-will be allowed; on sockets larger than 1} in. 
a plus or minus variation of 0.002 in. in diameter of shank will 
be allowed. Dimension C. A plus or minus variation of |, in. 
in whole length will be allowed. 

Extension sockets. These sockets, Fig. 3, shal] be in accord- 
ance with the following table; the size of the taper hole of each 
socket being the same as the size of shank of that socket: 


Aand B Cc D 
Extension Morse Outside Diameter of Length 
Socket Taper Socket, Overall, 
No No In In 
1 1 1 6 
2 1 1 9 
3 i 1 12 
4 1 1 18 
5 1 1 24 
6 2 Pos 9 
7 2 13 12 
8 2 135 18 
9 2 1, 24 
10 2 ins 30 
1 3 nA 9 
12 3 \75 12 
13 3 4 18 
14 3 Is 24 
15 3 iy 30 
16 4 Hi 12 
17 7 % 18 
i8 4 i 24 
19 4 i 30 


Tolerances—Dimension C. A plus or minus variation of 0.005 
in. in outside diameter will be allowed. Dimensions D. On 
sockets up to 12 in. in length, a plus or minus variation of ‘sg in. 
in length overall will be allowed; on sockets longer than 12 in. a 
plus or minus variation of 4 in. in length overall will be allowed. 

Extension socket for short shanks. These sockets, Fig. 4, 
shall be made with taper hole suitable for reception of short 
Morse taper shanks. 


FIGS. 1 TO 7. 





They shall be plainly marked so they may 
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not be used as sockets with regular Morse taper ho'e. They shall 
conform to dimensions shown in following table: 
“ MT Taper 


Dimension 


Skt A B + D E F Sk of Hole of Slot 
No In. In. In In In. In No. In. per Ft n. 
1 54 3 ii 2%) 0.475 1 1 0.600 0. 263x i 
2 6} 33 2:4 3 0.700 1% 2 0.602 0. 388x 1 
3 8) 43 23 354 0.938 1, 3 0.602 0. 516x155 
4 103 53 35 eo 1.231 iF 4 0.623 0.64I1x1} 
5 13 7 4), 544 1.748 2} 5 0. 630 1.016x2 
Dimensions of slots are maximum dimensions; they may be 


0.008 in. less in width than dimensicns noted. 
Tolerances—Dimension A. A plus or minus variation of 4 in 
in length overall will be allowed. Dimension F. A plus or minus 
variation of 0.005 in. in outside diameter will be allowed. 
Extension reducing sockets. These sockets, Fig. 5, shall have 
regular Morse taper shanks and Morse taper holes and shall con- 
form to the dimensions shown in the following table: 


B S D Dy 

Morse Morse Outside Whole 

Socket Taper Taper Diameter Length, 
No Eole Shank ‘ In In 
1 1 2 | 6) 
2 2 3 1 7} 
3 3 4 i 9} 
4 4 5 li 11g 


Tolerances—Dimension D. A plus or minus variation of 0.005 
in. in outside diameter will be allowed. Dimension E. A plus or 
minus variation of 4 in. in length overall will be allowed. 

Reducing sockets or sleeves, Fig. 6, shall be made in accord- 
ance with the dimensions shown in the following table: 


A B 
Morse Morse Cc 
Taper Taper Whole 
Socket Hole Outside Length, 
No No No. In 

1 1 2 3% 

2 1 3 HWE 

3 1 4 4; 

3 2 3 rt 
6 2 4 Ki 

7 2 5 6} 

8 3 4 5} 

9 3 5 6} 
10 4 5 63 
i 5 6 8; 

Tolerance—Dimension C. A _ plus tolerance of | in. and a 


minus tolerance of 3 in. will be allowed in whole length. 

Reducing sockets for short shanks, These sockets, Fig. 7, shall 
be made with taper holes for reception of short Morse taper 
shanks. They shall be plainly marked so they may not be used 
as sockets with regular Morse taper hole, and they shall conform 
to dimensions shown in following table: 


Morse Taper of Dimen Whole 

Taper Hole of Slot Length, 
Size Outside A, B, In. rs Ri 
No No In. In per Ft In In 
1 2 0.475 1 0.600 0. 263x 3% 
2 3 0.700 246 0.602 0. 388x 1,4 4) 
3 4 0.938 2; 0.602 0.516x15% 5% 
4 5 1.231 3 9. 623 0.641x1} 6; 


Tolerances—Dimensions B. A plus or minus variation of 4 in. 
in length of hole will be allowed. Dimension C. Dimensions of 
slots are maximum. The width of slots may be 0.008 in. less than 
dimensions given. Dimension D. Whole length of socket may be 


} in. longer than dimensions given noted D. 
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requirements unnecessarily close. The seven illustra- 
tions show the fixed type of socket, and the specifica- 
tions will form a convenient reference for anyone in- 
terested in this line of work. 

General specifications for inspection of material, 
issued by the Navy Department, in effect at date of 
opening of bids, shall form part of the general speci- 
fications: 

Types—Chucking sockets; extension sockets; exten- 
sion sockets for short shanks; extension reducing 
sockets; reducing sockets, and reducing sockets for 
short shanks. 

Material and Workmanship—The sockets shall be 
made from the best grade of machinery steel, and shall 
be free from all defects that may affect the service- 
ability of the tools. The sockets shall be of the best 
workmanship, and shall be made in accordance with the 
best commercial practice. 

General Characteristics—The taper hole in each 
socket shall be true with the outside of socket. The 
tangs of taper-shank sockets shall be relieved in a 
manner suitable to prevent the upsetting of end of 
socket. Each socket shall be stamped or marked plain- 
ly with the manufacturer’s name or trademark, and also 
with the size or sizes of the taper or tapers. Each 
socket shall be fitted with a slot of correct design to 
receive tang of Morse taper shank of the same size as 
the hole. The shanks of all taper-shank sockets shall be 
ground to fit standard Morse taper gages. 

Tests—Samples shall be submitted with bids. Sockets 
will be tested as to their accuracy, in relation to the 
hole being true with the shank. In no case will sockets 
be accepted where the error is greater than 0.005 in. 
in 12 in. Taper shank sockets shall be tested in spin- 
dles with Morse taper holes, and test bars inserted in 
sockets. Sockets with straight shanks shall be placed on 
true-running Morse taper-shank arbors, specially used 
for testing sockets. While all measurements will be 
taken into consideration, consideration mainly will be 
given to the accuracy of shanks and holes, both in re- 
gard to measurements and their running true with each 
other. In making recommendation, consideration will 
be given to quality of sockets furnished on previous 
contracts, and the recommendation will be made with the 
understanding that the successful bidder shall deliver 
sockets equal in all respects to samples submitted, and 
shall replace all sockets which fail to meet the require- 
ments. 

Packing and Marking—Each socket shall be thor- 
oughly oiled and then wrapped in paper. Each package 
shall be plainly marked with the name of the manu- 
facturer, the quantity and type of sockets contained. 


Anent Our Fortieth Birthday 


By W. D. FORBES 


A continued success for 40 years is something which 
the American Machinist certainly has the right to be 
proud of, yet I feel far more inclined to congratulate 
the mechanical world than I do this publication; for 
while the American Machinist may have profited greatly 
in a moneyed way its readers have gained infinitely 
more in an educational way, but both have my felicita- 
tion. 


MACHINIST Vol. 48, No. 1 

The delightful reminiscences of Brother Colvin have 
been a source of enjoyment to me as to others. I 
remember, as a schoolboy, with what glee I detected 
an error on the part of a teacher, and I have “got 
one” on Colvin this time. No. 96 Fulton St. was 
the abode of the American Machinist, but that was 
not on the corner of Nassau St. as stated; it was at 
Cliff and Fulton. I remember very well the first time 
I tried to find the office and the look of weary resigna- 
tion on the face of a man in one of the stores below, 
when I asked him if it was possible to do so without 
calling out a hook and ladder company. When I did 
succeed, just opposite the entrance sat Mr. Lycurgus 
Moore, short and rotund, next to him, to the north, sat 
Mr. Hemenway, about as short but fatter, and up in 
the northwest corner was Mr. Horace Miller, tall and 
very thin. 


EARLY APPEARANCES 


I had come to the American Machinist, as a thousand 
have done since, for information and I got it. I think 
the paper had been published then about two years, and 
its heading was ornamented with a lot of curlycues. 
Mr. Hemenway was a little peeved when I asked him if 
they represented lathe or planing machine chips. But 
these have taken their departure with the Gothic de- 
signs of planing machine housings and pea-green paint. 
At that time I think the issue of the Amrican Machinist 
was about as thick as the blade of a case-knife. The 
first article I submitted for its pages was on the value 
of an inserted-blade cold chisel, which had been com- 
mented on by that inimitable writer, Caudle, and I am 
very proud that an article of mine has appeared in 
the fortieth-year issue of the American Machinist. In 
the office, I met for the first time Professor John E. 
Sweet, a man whom no one ever met without being the 
better for the meeting. By accident I knew consider- 
able about Professor Sweet and his writings. At the 
time of our meeting an Englishman, who was making 
a tour of inspection of American shops, frequently 
called at the office. He was interested in some estab- 
lished, or about-to-be established, mechanical paper. 
While talking he said, “It seems very strange to me 
that so many men working at the bench in America 
are able to write so entertainingly on their daily work; 
in England we are not so fortunate, in fact I never 
knew but one really entertaining writer in this line, 
but I could never place him as he wrote over the name 
‘An Englishman in America.’ ” 

I looked up at Professor Sweet who was blushing 
like a schoolboy, and laughed; for I knew he was the 
very person the man was looking for. Professor Sweet 
often referred to this incident in our talks in after 
life. If anyone will turn to the issues of Locomotive 
Engineering of 1870, ’71, and ’72 he will find therein 
the articles referred to, and it will be well worth his 
while to read them. 

In this old office I first met Mr. Hill who had his 
desk at the north end of the room. When I was intro- 
duced to him he had in his hand a colored movable 
representation of a triple valve, which made clear all 
the movements of that most valuable invention. I 
think it was at Mr. Hill’s suggestion that the Westing- 
house company issued this device. I had met Mr. Hill 
in Colorado without knowing who he was, and he asked 








January 3, 1918 


me if I could find out if a man by the name of Salano 
was doing anything practical with an air-brake system 
of the man’s own invention. Strangely enough I ran 
across this man a few days later in a wire-supply store, 
the proprietor of which, I believe, was named Morse. 
This store was immediately opposite the American 
Machinist office. 

Beside the gentlemen I have mentioned, those named 
by Mr. Colvin—with few exceptions—were known to 
me and it is with a tinge of sadness that I glance down 
the aisles of time and miss those who have “washed 
up” and gone home for the last time. “Wrapped the 
mantel of their couch about them and laid them down to 


pleasant dreams.” 


Melting of Brass in the Induction 
Furnace* 
By G. H. CLAMER 


After four years of constant and untiring efforts and 
the expenditure of a considerable amount of money for 
development work on the problem of electrically melting 
nonferrous metals, I have come to the positive conclu- 
sion that there is no one type of furnace best suited for 
meeting each and every condition. For example, a fur- 
nace which is a pronounced success for melting red brass 
and for meeting certain foundry or casting-shop condi- 
tions might be an utter failure for melting yellow brass 
or other alloys of high zinc content. Then again, a fur- 
nace which in very large units will exhibit a satisfactory 
efficiency, may have a very low efficiency in small sizes, 
etc. 

A furnace may be restricted in its field of usefulness 
because it can be operated to the best advantage only 
in continuous service, which renders it impossible to op- 
erate economically or satisfactorily on an eight- or ten- 
hour basis. Also, it may not be possible conveniently 
and economically to change from one mixture to another 
and so obtain the flexibility of operation which is pos- 
sible in the fuel furnaces, using crucibles, etc. 

It has been the experience in the steel industry, in 
which the electric furnace has now become an exceeding- 
ly important factor, that many failures have been due 
to the use of the wrong type of furnace for the service 
in which it was used. Furnaces which have been con- 
demned for this reason give entirely satisfactory ser- 
vice when used under the proper conditions. Prospec- 
tive users of electric furnaces for melting nonferrous 
metals should, therefore, be urged to exercise proper 
caution in selecting the type of furnace best suited for 
meeting their requirements; otherwise, the expansion 
in the use of electric furnaces in this industry will have 
a serious setback and condemnation, which may be en- 
tirely unjustifiable. 

There are two injurious factors to guard against in 
the design of horizontal open-ring induction furnaces— 
namely pinch effect and low-power factor. 

Pinch Effect—When high currents are sent through 
molten conductors the cross-section of the conductor 
tends to contract. This contraction will, if the current 
be sufficiently increased, finally interrupt the circuit at 
the point of smallest cross-section. This does not occur 





*Extracts from a paper presented at the Philadelphia Foundry- 
men’s Association at the two hundred and seventy-first meeting, 
Nov. 7, 1917 
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when steel is being melted in induction furnaces, if the 
furnace is not forced. Because of the high resistance of 
steel, the current required to melt it is not sufficient to 
cause the pinch effect. But, in the case of low-resistance 
metals, as copper and brass, pinch effect interferes 
with the proper running of the furnace. This condi- 
tion occurs only in induction furnaces which have the 
molten secondary in a horizontal plane of the open chan- 
nel type. 

Low-Power Factor—lIt is essential in the proper de- 
sign of a transformer to have the primary and second- 
ary coils as close together as possible. If this is not 
done,. many of the lines of force will not interlink the 
two coils, hence, a low-power factor will result. In the 
induction furnace, the molten secondary cannot be placed 
as close to the primary coil as desired on account of the 
necessary refractory for heat insulation and also the 
secondary must have a certain length to give the re- 
quired resistance. It is possible to reduce these lines 
which do not interlink by inserting between the pri- 
mary and secondary another coil which will form lines 
of force opposite to the leakage lines, hence will neu- 
tralize them. But this requires an expenditure of en- 
ergy, and can hardly be considered a solution of the 
problem. 

In this furnace it is possible to melt 60/40 brass 
without volatilization of zinc in the channels of the sec- 
ondary circuit, so long as the cold metal is being fed 
into the furnace or so long as the bath in its entirety 
has not reached the temperature at which the zinc is 

















THE AJAX-WYATT FURNACE 


volatilized. It is interesting to know that just as soon 
as the bath has reached the correct pouring temperature, 
the needles on the instruments begin kicking. The test 
now used by the melter in the brass-rolling mills to de- 
termine the casting temperature, is to immerse an iron 
bar in the molten metal. If the melter feels a kick upon 
the bar, he pronounces the temperature satisfactory. 
This kick which is felt, is simply due to the so-called 
boiling of the metal, i.e., volatilization of zinc. 

The furnace may be fed with turnings, cabbaged ma- 
terial, ingots, etc. The charge may be added rapidly 
as there is no danger of solidifying the metal in the 
secondary channels or in the lower portion of the pool 
above them, the only precaution necessary being to exer- 
cise care to prevent bridging of the charge. The fur- 
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nace is entirely noiseless in its operation, very cool on 
the outside of the jacket, uses no water in cooling, there- 
fore, absolutely safe from any danger of having the 
heated metal come in contact with water and its conse- 
quent results. The shape of the hearth closely approxi- 
mates that of an ordinary crucible, in fact-very closely 
approaches the iceal for minimum of heat losses, which 
is a spherical form. 

It is possible to tightly seal the furnace to prevent 
oxidation. The heat is generated in the charge itself 
and at the bottom of the charge. All the forces effec- 
tive in the channels have the tendency to carry the 
heated metal upward, and so bring it in contact with the 
metal to be melted, viz., motor effect, pinch effect, and 
Joule effect; consequently, there is constant and ener- 
getic automatic circulation. The conditions in all these 
respects are ideal for high efficiency and minimum of 
metal losses. 

The Ajax-Wyatt furnace has melted several million 
pounds of yellow metal, a large part of which has been in 
the form of turnings. The composition has varied from 
70/30 to 60/40, with lead as high as 3 per cent., so that 
the figures hereafter given are not based upon isolated 
test runs, but cover commercial practice. It would be 
possible to tabulate details of these runs of which com- 
plete records have been kept, but not wishing to burden 
this paper with details, summaries only are given. The 
quality of the metal in all cases has been equal to or 
somewhat better than the alloy made in crucibles in the 
ordinary pit furnaces. 

It has been possible in this furnace to melt cartridge 
brass in the form of turnings, and produce billets which 
have been pronounced to work as satisfactorily for the 
production of new cases as the original billets from 
which the turnings were derived. Absolutely clean man- 
ganese bronze turnings have been melted and poured 
into ingots which showed physical properties practically 
equivalent to the original castings from which the turn- 
ings originated. Coarse, oily turnings are more easily 
handled in this form of furnace than in any other, it 
being possible to feed them from the top, allowing the 
oil to burn off, and then by means of iron bars, poking 
them into the charge. Very finely divided material, 
such as sawings, are very satisfactorily handled with 
a minimum of loss. Hundreds of analyses of large 
billets which have been made top, middle and bottom, 
have demonstrated that segregation is at a minimum. 


Inspection Without Reason 
By ALBERT A. DOWD 


In the American Machinist, page 914, Vol. 47, an arti- 
cle by M. E. Hoag, brings up a question regarding the 
permissible error in manufacturing thread gages which 
are to be used as master or reference gages. Some 
time ago the writer designed a number of thread gages 
both male and female, which were to be used as refer- 
ence or master gages. They were not intended for use 
in any way except as a reference, and the manufactur- 
ing tolerance within which they were to be made, was 
specified as 0.0001 in. The limit was + or — 0.00005 
in. on the diameter at the pitch line. 

There were 36 male and female thread gages to be 
made to the various sizes specified, and a complete 
set of blueprints for each size was sent to six gage 
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manufacturers for an estimate on the cost of manufac- 
ture. Only two of the six firms were willing to submit 
estimates, due to the very close limits of accuracy speci- 
fied. The other four firms refused to quote because 
the limits were so close, and they claimed it was un- 
necessary that they should be restricted to such small 
tolerances. 

Eventually the work was completed and gages were 
passed by the inspection department as having been 
made within the required tolerance. Now the question 
is, whether a tolerance of 0.0001 in., that is, a limit of 
0.00005 in., is unreasonable for work of this char- 
acter? The attitude of the majority of gagemakers 
seems to indicate that it is; but on the other hand, 
should not a reference or master-thread gage be made 
as nearly correct as possible? It has been proven that 
the gages could be made to the specified limits, and 
although the cost of making was high, it was by no 
means prohibitive. 

If these gages were to have been used as working 
gages, the matter would have been very different, but 
as it was a case of establishing a set of standard, 
master-thread gages the writer believes that the limits 
called for were justified. 


Core Work at the Nash Foundry 
By M. E. Hoac 


The small cores used in motor-castings for the 
Nash Motors Co., Kenosha, Wis., are made by women 
and girls, as they have been found equal to men both 
in production and in the facility with which they handle 
small and delicate work. 

A general view of the end of one of the core rooms 
is shown in Fig. 1. The core sand is mixed and car- 
ried by overhead trolley to the storage hoppers shown 
at A. The chutes which conduct the sand from the 
hoppers to the work benches may be raised out of the 
way when not in use, and are sufficiently mobile to 
permit the sand being discharged at any place on the 
bench. 

As fast as the cores are completed they are placed 
on shelves in the steel cars—one of which is shown 
partly loaded at B—and are allowed to air-dry for a 
short time before going into the oil-fired ovens shown 
at the right. 

After proper baking, the cars are passed on through 
the ovens and out to the storage racks on the foundry 
side as shown in Fig. 2. The oil burners are located 
in pits, one of which is seen at A. 

As stated before, the casting of a six-cylinder engine 
requires some very intricate and complicated cores. 
The complete set of cores for the cylinders of one of 
these engines is shown in Fig. 3, and comprises up- 
ward of 40 separate parts. The cores for the cylinders 
themselves, as shown in Fig. 4, are made in halves, 
each half being made up of numerous separate parts, 
a few of which are shown in Fig. 5. 

While the cylinder cores are complicated they are 
comparatively heavy, and do not require delicate parts 
as do the cores for the cylinder heads which are shown 
in Fig. 6. These cores contain almost as many separate 
parts as those for the cylinder. A few of these parts 
partly assembled re shown in Fig. 7. 
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In this foundry the heats are run late in the day, and 
after the molders have left a crew of men break out 
the castings, take them to the snagging and sand blast 
departments and clean up, putting everything in shape 
for the molders on their return to work the next day. 

The molding sand is passed through the reclaiming 
plant shown in Fig. 8, and after treatment is stored in 
overhead bins from which it is carried to various parts 
of the molding floors by trolley. 


The Small Shop and Government 
Work 


By DONALD A. BAKER 


It’s not a pleasant task to have to criticize the work 
of others, for all of us to a great or less extent live 
in glass houses. However, in a matter of public in- 
terest which involves the expenditure of hundreds of 
millions of dollars to which sum we shall all have to 
contribute our share, I feel that the following state- 
ments of facts should be made public and an effort made 
to correct the conditions to be mentioned. 

The condition which I wish to bring to the attention 
of the people is the lack of appreciation on the part 
of the Government of the necessity for keeping its 
credit good with the thousand and one small concerns 
with which it is today doing business. And especially 
is this true of its dealings with small machine and 
tool shops, most of which are being run on a very 
slight margin of capital and can not well afford small 
losses or delays in payments agreed upon. As a matter 
of fact the present method of withholding payments 
for an indefinite length of time, anywhere from one to 
several months, puts it up to the small shop actually to 
finance the Government for whatever length of time the 
payments are withheld, and this often compels the 
small shop-owner to borrow money with which to carry 
on his business; money for which he is obliged to pay 
an interest that eats up all the profit he might other- 
wise have made from the Government work. 

That this is very poor policy on the part of the 
Government and one which has a boomerang effect, is 
well illustrated by the following instances which I 
know to be a fact: Last April one of the Government 
supply depots ordered certain materials from a small 
shop in New York and agreed to pay for it on a 
30-day net basis. These goods were got out promptly 
according to promise, and delivered sometime in the 
month following, but up to the present, six months 
later, though the bills have been O.K.’d and the goods 
put to use, all efforts to collect the money due on them 
have failed and no adequate excuse for failure to pay 
has so far been given. 


ANOTHER CASE 


A little later another branch of the Government 
service, in this case the Brooklyn Navy Yard, asked to 
have some work done and agreed to settle for it within 
two days after delivery. This work was delivered over 
two weeks ago and the bill sent with it. A little later 
a telephone conversation with the party who had or- 
dered the goods confirmed the fact that they had been 
received all right and that they were entirely satisfac- 
tory, but no money was forthcoming. This morning 
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I was invited by the small shop-owner to listen to a 
second telephone conversation with the same official; 
all that he was able to tell us was that he had properly 
O.K.’d the bills and that they had gone to the office 
and were there being held up for some reason that he 
was unable to explain. 

All this may not seem to be such a serious matter 
to the outsider, but read here the result which will 
show the evil effect of this policy: This particular 
shop has been asked to bid on thousands of dollars worth 
of Government work, but because they are unable to 
finance work of this kind and wait for their money over 
a long and uncertain period of time, they are either 
refusing to make bids on the work or are intentionally 
making their bids so high as to be exorbitant in the 
hope that the bids will be refused. 


A CONCRETE EXAMPLE 


As a concrete example of what this means I quote the 
following as an actual instance which goes clearly to 
show how money is being thrown away: The little 
shop I speak of was asked te bid on six hundred small 
bronze bushings. Their bid, intentionally high, was 
55c. apiece. This bid was at the time turned down, 
but later they were again asked to bid on these same 
bushings, only the second time the number wanted was 
a thousand. Not caring to be bothered with the job 
a bid of $1 apiece, about four times what they were 
worth was made, and strange to say was accepted by 
the navy department which ordered them. 

These are only a few instances which have come to 
my personal attention and of which I have had the 
facts presented to me in such a way as to warrant ac- 
ceptance; and my contact with the trade makes clear 
the fact, that the average small shop today wants little 
or nothing to do with work connected with the Govern- 
ment where the Government is responsible for payment. 
Responsible parties who are willing to take their chances 
of payment from the Government are able to handle and 
sublet Government contracts at a profit, as they are 
able to get much lower bids than the Government. 


QUESTION OF INSPECTION 


Another thing that it might be well to mention is 
the fear, by the small shop, of Government inspection 
of their work by incompetent inspectors who demand 
that work which is shown by the drawings to be of a 
rough nature, must be held to closer dimensions than 
those given; this means that jigs and fixtures, after 
being delivered to the Government, are held by them 
for indefinite periods, and at the same time payment 
for them is held up, until eventually they are returned 
and have to be gone all over and remade better than 
the use to which they are put, warrants. Then a second 
inspection and another delay of the money which has 
been doubly earned. 

To sum up, it seems to me that now more than at 
any other time, the Government should realize the 
necessity of prompt payments; that it is in an open 
market, in competition with others who are not only 
meeting their debts promptly, but who are advancing 
money for the work which they wish in a hurry and also 
are giving bonuses for its prompt delivery! It is quite 
certain that only by so doing will the Government get 
equal treatment and consideration. 
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What the Machinist Did to Fort Douaumont 





fortification of Fort Douaumont, previous to the 

bombardment by the French. At the right is 
shown the result, after the artillery had prepared the 
way for the infantry attack of Oct. 21, 1916. By care- 
fully following the trench lines of the first picture, and 
then going over the same locations in the second picture, 
the deadly accuracy of the shell placing will be easily 
discerned. Well defined lines of shell holes where the 
trenches formerly existed are seen. When it is remem- 
bered that the guns throwing these shells were miles 
back of the French lines, and that the gunners never 


. T THE left is shown the German trenches and 


saw their targets, the importance of the gun mechanism 
will be seen. Our hats are off to the French gunners, 
but also to the machinist back of it all, without whose 
careful and accurate finishing of the fuses, shells, guns, 
carriages, sights, and hundreds of other mechanical 
parts, the best gunners that ever lived would be help- 
less. 

It is a good point for each machinist to keep in mind 
that each hole drilled and each piece turned, if so done 
as to pass inspection without waste, speeds the demoli- 
tion of our enemy’s fortifications and reduces the life 
cost of their taking. 





Locating Small Holes Accurately 
in Die Work 


By Huco F. PUSEP 


One of the difficult problems for the diemaker to solve 
is that of accurately locating holes of very small diam- 
eter, such as are often met with in small die work in 
model making. It frequently happens that several holes 
have to be located in a progressive or a piercing die. 
If the center distances of those holes may vary only 
0.001 in. or less, it looks quite a problem sometimes, and 
more especially when the button method is out of the 
question on account of the button screw being larger 
than the diameter of the holes to be bored. 

By the method here described, it is possible to lo- 
cate such holes very accurately and also more quickly 
than by any other way that I have tried for this class 


of work, except, of course, with a special vernier- 
equipped die-boring machine. A good illustration of the 
principles involved can be had by following the various 
stages in the making of the progressive die blank for 
a clock-mechanism part, Fig. 1. 

From this sketch it can be seen that a tolerance of 
only 0.0005 in. either way is allowed for the center dis- 
tances of all three holes. The circular rack A is rough 
blanked in the same die, sufficient stock being left for 
a finish-shaving operation in another die. 

The layout of the first die is given in Fig. 2. The 
blank, which is of No. 19 gage (0.0437-in.) cold-rolled 
steel, does not have to be held to close limits, with the 
exception of the circular back part. As this is fin- 
ished in a later operation, spacing the three holes with 
sufficient accuracy comprises the real problem in this 
case. 

The die opening A, Fig. 2, is worked out to a model, 
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and the ,',;-in. holes B, C are bored part way through 
the die blank, the clearance holes being large enough for 
the full passage of slugs. 

Two pieces of drill rod ,; in. in diameter by 
7; in. long are next driven into these holes, and two 3- 
in. holes are drilled and reamed halfway into the die 
blank and the drill-rod plugs, as at F. The plugs are 
next removed, and the die blank, with the finished die 
opening A, is hardened. After hardening, this die 
opening is honed and retouched to fit the model. The 
drill-rod plugs, together with i-in. dowel pins in holes 
F, are driven in, and the die blank is ground parallel 
on both faces. Also, the edges G and H are ground 


square, the edge H being parallel to the center line 
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previously bored hole of the die), locating the plug A 
correctly for one of the small holes is but a matter of 
measuring with micrometers and the height gage from 
plug to plug, testing with the height gage as shown. 
After the plug A with the plate B has been tapped 
into place, the plug A is removed and the die blank, with 
the drill plate held securely with clamps, is taken to a 
drilling machine. At E, Fig. 3, is shown the die blank 
resting on parallels on the table of the drilling machine, 
preparatory to drilling the 0.051-in. hole. It might be 
said that the hole is first spotted through the drill 
plate with a 0.051-in. drill, then drilled right through 
with a drill a few thousandths less in diameter and 
finally reamed with a 0.051-in. twist drill, which has 
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Fig. 2—The die. 


FIGS. 1 TO 3. 
Fig. 1—The work. 
of the three holes. Grinding the edges G and H facili- 
tates locating the button and the drill plate while the 
die blank is resting on those edges on the surface plate, 
as will be shown later. 

Next the plug in the hole C is drilled and tapped for 
the button screw, and the button is set to the correct 
location by the usual method, using an indicator in 
the height gage and taking the necessary measurements 
from points of the finished die opening. The button 
thus secured is trued up, and the 0.2197-in. hole is bored 
out in the lathe. For the two 0.05l-in. diameter holes 
the following method is employed: A piece of ,',-in. flat 
cold-rolled steel is drilled so that a 0.05l-in. rod is a 
good sliding fit in the hole, after which the cold-rolled 
steel plate is cyanided. 

WORK ON THE INSERT 

Fig. 3 shows the successive steps in locating and dril- 
ling the two 0.05l-in. holes in the inserted drill-rod 
plug in the die blank. With a 0.051-in. plug A, Fig. 3, 
in the drilled hole of the cyanided plate B, and a plug C, 


consisting of two diameters—namely, 0.2197 in. and 
0.051 in.—concentric with each other (a good fit in the 





SMALL HOLES 
Fig. 3—Method of locating for boring 
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the corners rounded so as to produce a smooth hole. 
The drill plate is next removed and the remaining hole 
treated identically. 

All three holes are now taper reamed from the back 
for clearance; both ,,-in. drill-rod plugs are removed 
from the die blank and hardened, after which they are 
again pressed back in their respective holes, the }-in. 
dowels lining them up to positions they occupied while 
being drilled and bored. A slight finishing cut is taken 
over the die face in the surface grinder, thus completing 
the die blank. The punch holder plate for this die is 
drilled by the same method; and the blanks, when they 
come from this punch and die, are well within the 
limits specified. In cases where one of these drill plates 
is to be used frequently, it is a good policy to make 
them out of hardened tool steel; a piece of ground tool- 
steel stock does nicely for this purpose. 

The method just described is a very valuable one in 
shops where the equipment is not of the best, but where 
the quality of work turned out is expected to be first 
class. When the diemaker knows all these “tricks of 
the trade,” he need not get discouraged when confronted 
with a job of this description. 





January 3, 1918 AMERICAN 


MACHINIST 27 


Reducing Labor Turnover in Our Shops 


By FRED H. COLVIN 





With the greatly increasing need for economy 
in both time and material the question of labor 
turnover becomes more and more serious. Some 
of the different phases of the question are here 
discussed. 





has changed greatly, and just as this nation has 

grown away from its isolation and is now a part 
of the world family, so the question of shop manage- 
ment has gone far beyond the walls of the shop, to which 
it was formerly confined. 

This is being recognized by many progressive busi- 
ness men, and the old idea that there was a distinct 
line between the shop and the living conditions of the 
men who worked there, is being greatly changed. The 
manning of shops, the difficulty of securing and of 
keeping men, the cost of constant change both in delay 
to output and in wear and tear on machinery, all have 
tended to force consideration of the larger aspects of 
the case. 

It is needless to enumerate the disadvantages of labor 
turnover as every shop manager knows them full well, 
at least so far as his shop is concerned. The effect on 
the housing conditions of a city and on the transporta- 
tion, both by railway and trolley, is not so often con- 
sidered. The means of avoiding difficulties as much as 
possible, are well worth careful study, and generally 
speaking this is fully as much a study for psychologist 
as for a shop manager. 

A little contemplation of the case, however, shows 
very clearly how matters outside the shop affect not 
only the length of time a man will stay but the kind 
of men who can be had, assuming, of course, that 
work is sufficiently plentiful for men to have some voice 
in the matter. A self-respecting man will not bring his 
family into a town or a neighborhood which does not 
provide decent housing, good schools, churches and 
amusements. Or if he does, he will not remain any 
longer than is necessary. 


[is problem of rapid and economical production 


THE HOUSING PROBLEM 


The housing problem is one of the most serious which 
confronts the promoters of some of the new huge enter- 
prises, such as the shipbuilding and other immense 
programs. In this case it is the lack of homes. 

The quality of the homes has a direct bearing on 
the amount and quality of the labor which can be 
secured. This fact ties up the successful shop or the 
successful community very closely to the necessity of 
taking an active interest in a question which was 
formerly considered as entirely outside of the manufac- 
turing field. 

In this way, what we formerly termed welfare work 
and looked upon as a fad for philanthropically inclined 
men and women, becomes very closely connected with 
the shop; and while the fatness of the pay envelope 
still, and probably always will, hold a prominent place 


in the drawing attractions of a plant, the question of 
the housing and other social conditions are becoming 
more important factors every day. 

One phase of this problem is to be found in the old 
factory tenement of the New England mill towns. Some 
few were well kept but for the most part they were 
dilapidated affairs, with positive ugliness sticking out 
all over them. They were, however, much more elabo- 
rate as a rule than the company houses built for miners, 
and they were much more comfortable, as many of the 
latter were simply board shacks which would not have 
been tolerable except where coal could be had almost 
for the asking. 

The company house, like the company store is al- 
ways under the suspicion of the employee, especially 
where he is compelled to use either; while if the com- 
pany gives greater value for the money than can be 
obtained from private owners of houses or stores, there 
is objection raised on the other side. The company 
store, or its later development, codéperative buying 
through the aid of the company’s business organiza- 
tion, is however much more likely to remain a fixture 
than the company house or tenement, and even 
this is likely to give way to community codéperation, 
as is shown by action taken in a number of large cities. 
Readjustment is made necessary by the fact that small 
concerns cannot afford to invest the necessary capital 
either in houses or stores, and are consequently placed 
at a great disadvantage in securing the workers for 
their shops; there are other factors to consider, such 
as the inevitable flotation of labor from one plant to 
another—due to lack of work in some trade or to the 
natural desire for change of occupation, or friction of 
temperament and similar causes. All of these make the 
question of employment a community problem as well 
as a problem for each individual shop. 

This is being recognized by such bodies as the Cleve- 
land Board of Trade and like associations of business 
men. They realize that this is not a problem either 
for philanthropy or charity, but is distinctly a business 
problem as never before. Such a body, under the guid- 
ance of properly educated and trained people, can ac- 
complish far more than individual employers, and it 
removes the whole undertaking from the category of 
personal or individually selfish interests. 


AMERICANIZING THE ALIEN 


While the housing problem is of great importance 
in connection with labor turnover, there is still another 
which cannot be overlooked without grave danger for 
both present and future. This is the problem of the 
Americanization of foreign-born workers within our 
gates; and it means far more than the mere securing 
of naturalization papers, which in some quarters, is 
all too easily accomplished. It means the instilling of 
American ideas and ideals into minds which have been 
trained in entirely different ways. 

These things imply much more than a mere teaching 
of the language and the customs of the country; they 
imply more than learning to repeat the constitution 
or any set formula, or to salute the flag with appropriate 
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action and words! And before we can expect a man 
or woman to be throughly loyal to his or her adopted 
country, we must see that they have something to be 
loyal to: That it represents to them what it does, or 
should represent to us. 

We have done much to eliminate the grafting and 
thieving which formerly beset the immigrant on every 
hand from the moment he landed until he became ac- 
customed to the ways of the country and of those whom 
we permitted to prey upon him. The worst of this 
wrong has gone, but enough still remains to cause a 
perfectly just resentment in too many cases. 


BETTER OFFICES AND OFFICIALS NEEDED 


One of the first things to be done is to raise the 
cone of the naturalization offices and the tone of the 
officials with whom the alien must deal. Few of us 
who have not had occasion to go to these offices, realize 
what dingy and unimpressive places they are. Tucked 
away in old buildings on a side street, with dirty stairs 
and smelly atmosphere, they are not calculated to im- 
press an immigrant with the glory or greatness of this 
republic with which he has cast his lot. 

Then he is too often met by surly officials, them- 
selves foreigners imbued with their own importance in 
many cases, who treat the new-comer as they would 
cattle. Names are called with a foreign accent and 
the applicant jeered at or thrust aside if he does not 
understand at once. The spirit of kindliness is en- 
tirely lacking, and this is a place where it would not 
only be most welcome but would add appreciably to 
the immigrant’s respect for the new country. 

First impressions remain with us for years and many 
an immigrant has been embittered by his treatment in 
little things; so much so as to require years to make 
him really get the true spirit of the country. Particu- 
lar care should be taken in the selection of the men 
and women who deal with the foreigner, and careful 
attention also should be paid to the location, furnishings 
and general conduct of the offices in which they are 
handled. Elaborateness is unnecessary and out of 
place. But simple, clean and wholesome surroundings, 
together with kindly and sympathetic treatment, will 
go a long way toward securing the respect and loyalty 
which is needed always. 


A SQUARE DEAL MAKES FOR LOYALTY 


This fair treatment must extend beyond the official, 
however, and into every dealing with the immigrant. 
The employer must not take advantage of his ignorance 
of the ways of the country, but give him a square deal. 
The loyalty which just and kindly treatment engenders 
will well repay the effort in nearly every case, even with- 
out the additional satisfaction of knowing we have 
done the right thing. We must not forget that men 
look upon employers as a class by themselves and judge 
the whole class by the treatment they receive from 
their particular employer; thus one unfair employer 
can cause much disturbance in a city where the majority 
are giving fair treatment, and thus it becomes to the 
interest of the rest to see that the black sheep is brought 
within the fold. 

It must not be imagined, however, that all the unfair 
treatment comes from the employer. In too many cases 
the men in the shop, either individually or as a group, 
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band together to make it unpleasant for the outsider, 
entirely forgetting the spirit of brotherhood of which 
they often talk very fluently. In some cases this is 
due to a much mistaken notion of Americanism, and in 
others it is due to the foreigner being hired at less 
than the regular wage, which in turn gets back to 
the employer. All lines of race prejudice should be 
eliminated, and each man treated for what he is or what 
he is willing to become, without regard to what particu- 
lar spot in this wide world he happened to be born. 
Who of us has any choice in this matter? 

One of the very important factors in Americaniza- 
tion is the teaching of the language of the country; it 
also adds to the safety of the workers in the shop 
and to the output as well, since in many cases both 
accident and delay frequently come from misunderstand- 
ings. 

TEACHING THE LANGUAGE 

This teaching of the language is also a community 
problem, although many employers, such as Henry Ford, 
provide special schools for this purpose; but it is neces- 
sary to teach the women of the family, as they play 
a large part in the work of Americanization, and this 
places it entirely beyond the problem of the individual 
shop, except, of course, in communities like Plymouth, 
Mass., where the Cordage Company is the only great 
manufacturing industry in the town. 

Cleveland is trying the experiment of using its pub- 
lic schools as community centers with this in mind, 
and is centering various activities in these schools for 
this purpose. These activities include codperative 
marketing and other features of direct interest to the 
women of the household, and all of the conversation 
and instruction are given in English. When desired, 
instructors in household economies and in the cooking 
of various products which are new to the foreigner, 
visit the homes, and in this way is established a bond 
of sympathy and confidence with the housewife, at the 
same time instructing her little by little in the use of 
the English language. There can be no question as to 
work of this kind having its lasting effect on the minds 
of the newcomer, of its increasing his respect for and 
loyalty to the country; and it all makes for greater 
security and greater prosperity in days to come. 

Just as our ideas regarding housing and schooling as 
a direct factor in running our shops, have changed 
materially in the past few years, so must many of our 
other ideas. give way to newer, and we hope better 
methods of running the shops, for housing and schooling 
are but part of the factors which enter into the ques- 
tion of labor turnover. 

The question of hours and sanitary, lighting and safe- 
ty conditions in the shop, also plays its part, and at this 
particular time, when the country needs the greatest 
production possible, we must consider our shops as part 
of the great national supply system, whose first duty 
is to turn out its maximum product regardless of any 
notions of our own as to just how it shall be done. We 
must sink any former prejudices as to the number of 
hours, the payment of overtime and other details, just 
as the employee must make his union a secondary mat- 
ter at this time. Nothing must interfere with the 
production of needed munitions and supplies. 

When a shop finds its labor turnover is larger than 
in other shops in the same locality it is time to begin 
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to look around for the reason, and the shop which can 
prevent this large turnover, which affects not only that 
shop but the whole industry and its output, has a great 
accomplishment to its credit. 

Some of the attractions, aside from the questions of 
housing and schooling, are shorter hours, bonus or 
dividends, group-insurance policies for all employees, 
health insurance, assistance in buying homes or Liberty 
Bonds or both, and other inducements which, while not 
gifts, are a reward for earnest work and attention to 
the business of the company. And there can be no bet- 
ter time than the present to inaugurate any changes 
which may seem desirable. It is an opportunity for 
both sides to get together in some equitable sort of a 
compromise which shall make for greater production and 
better feeling between the employer and the employed. 


Why Force Us To Speak a Foreign 
Language r 


By S. LAMBERCIER 


S. Lambercier & Co., Geneva, Switzerland 


In the American Machinist, page 330, Vol. 47, we read 
the following article: “Why Force Us To Speak a Foreign 
Language?” by J. P. Brophy, with an illustration of 
Uncle Sam suited to the text. 

Since there has been a question of introducing the 
metric system into the United States, and applying it 
to industrial and commercial purposes, we have noticed 
in the papers a strong campaign against this “im- 
portation: innovation’”—yet long ago the machinists 
of America adopted the division of an inch into thou- 
sands which are submultiples of the decimal system, 
base of the metric system! 

We have before our eyes the pamphlet issued by 
Brown & Sharpe Manufacturing Co., and called the 
micrometers’ story. We have found in this pamphlet 
an illustration of a sheet-metal gage, made in America 
in 1867, whose divisions are in thousandths. This gage 
is the forerunner of micrometers which we think have 
had graduations in thousandths ever since they were 
made, and nobody has ever demanded that instead of 
a division into thousandths of an inch, another division 
should be adopted—for example the twelfth or sixty- 
fourth of an inch, etc. Practical examples of the ad- 
vantages of division based on the decimal system are 
recognized by all mechanics who use micrometer gages 
whose inch graduation is in thousandths. The division 
of a dollar into a hundred cents is another example 
of the application of the decimal system in the United 
States, and every American traveling in old-fashioned 
England cannot help finding difficulties (all respect due 
to an ally) in the division of a pound sterling into 
20 shillings, and that a shilling should make 12 pence, 
and that a newspaper boy should sell a paper for a 
half-penny. 

The generalization of what in specific cases is an 
accomplished fact, can be attained with small effort; 
and there is nothing that effort can achieve, which 
cannot be achieved by the American people. 

Among the worst difficulties created for American 
manufacturers by the introduction of the metric system 
is that of having to translate all their drawings with 
the inch and foot measures, into millimeter measures; 


MACHINIST 29 


and as it has been said that few of the leading men 
in manufacturing concerns understand sufficiently the 
metric system to supervise this kind of work, many 
of them would be greatly puzzled. 

Another objection against an introduction of the 
metric system is claimed to be the cost of translation 
of all drawings, and eventually the re-building of jigs, 
gages, tooling equipments, etc.; but as a very great 
part of the products manufactured in the United States 
are sold abroad, it is the foreign customer who finally 
would bear the costs involved, since naturally the Amer- 
ican manufacturers would take note of these expenses 
in establishing their net costs and consequently their 
selling prices. 


Utilizing an Old Cylinder in Making 
a Press 
By NORMAN V. CHRISTENSEN 


An old cylinder 18 in. in diameter with a stroke of 
6 in. was utilized in the following manner: A new 
casting, having two bores and the same bolt circle as 
the old cylinder, was attached to the lower part in 
place of the old head. The piston rod of the old cylin- 
der was cut to correct length and fitted with special 
U-packing, steel rings, etc. This rod worked into the 
upper bore of the attached casting, which was known 
as the intensifying bore. 

Below this intensifying bore was a second bore, in 
which the bar straightening ram, 4% in. in diameter, 
worked. Both 
bores have one 
continuous bush- 
ing. The smaller 
or intensif ving 
bore is filled with 
oil. At 80-Ib. pres- 
sure per sq.in. in 
the old cylinder 
the pressure of 
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AN OLD CYLINDER pressure per sq.in. 
11,521 lb., where- 
as only 80 lb. existed in the old cylinder. Then the 
oil at a pressure of 11,521 lb. per sq.in. acts on the 
plunger in the 42-in. bore, which has an area of 16.8 
sq.in., making the final pressure on the work to be 
done a total of 193,553 lb., or 96.7 tons. 

A limited stroke results, but in this press as much 
as } in. is possible, and in the case of straightening 
axles and bars, blocking up can be resorted to if neces- 
sary. 

To ascertain what pressure is being applied a ?-in. 
diameter hole is drilled horizontally through the casting 
into the intensifying bore just at a point above the 
plunger bore, and pipe, gage, etc., attached. 
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Undercutting Tool and Gage for Shells 
By OWEN W. PULLAN 


The tool shown was designed in order to perform the 
operation of undercutting the nose thread of the 18- 
pounder British high-explosive shell on a 20-in. Barnes 
drilling machine, this being the only machine available 
in the shop at that time. 

The features kept in mind when this tool was designed 
were: (1) That the tool was to be fed out positively 
to the proper depth and also that the undercut must 
be the proper distance from the end of the shell’s nose; 
(2) that the cutting tools could be readily adjusted 
both to give proper depth of undercut and distance from 
the end of the nose of the shell; (3) that the cutting 
tools should be simple, easy to make and cheap, this 
last being an important point with high-speed steel 
at the present price. 

With such a tool any small drilling machine can 
be utilized to perform the above-mentioned operation, 
thus giving opportunity to use the lathes, especially 
in a small shop, for other operations. 

As will be noticed from examining the general as- 
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UNDERCUTTING TOOL AND GAGE 





FOR 18-POUND HIGH-EXPLOSIVE SHELLS 


sembly drawing, the center driving spindle A is made 
to fit the drilling-machine spindle and also to slide 
through the sleeve B, driving this sleeve by means of the 
key shown. The angular slots cut in the lower end of 
the driving spindle straddle the tool-steel pin, which 
is driven into the toolholder, thus giving the feed 
and return motions respectively to the cutting tool. 
The gage G is a hollow cylinder bored to fit the lower 
end of the sleeve B, which enters the nose of the shell. 
It has a recess cut to correspond to the proper depth 
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of the undercut. The lower shoulder of the recess is 
the proper distance from the top end of the gage and 
corresponds to the distance from the end of the nose 
to the lower edge of the undercut. An opening is cut 
in the side of this gage, shown on the drawing, to enable 
one to see when the tool is set correctly. 

To set the tool, first adjust the collar J so that the 
top of the sleeve B will strike it before the upper end 
of the angular slots strikes the tool-steel pin. This 
will avoid any undue strains being placed on the pin 
when the tool is fed to the proper depth, by reason of 
J acting as a stop. Place the gage over the end of the 
sleeve B; slide B up the spindle A against the action of 
the spring, until the stop collar J is reached. Adjust 
the tool by means of the adjusting screw K until the 
cutting edge touches the bottom of the recess marked 
2.015-in. diameter. Also adjust the set collars M and 
N so that with the gage in the above position, the 
lower edge of the cutting tool will touch the lower 
shoulder of the recess. 

The shells are held in a cast-iron vise, made with 
a hinge cap or jaw. When the shell is in position in 
the vise, it is filled with cutting compound. Then the 
lower end of the sleeve is dropped into the nose of 
the shell until the ball thrust washer inserted in M rests 
on the nose of the shell. The hand feed gear is then 
thrown into gear and the spindle gradually fed down 
until the stop collar resists any further downward 
movement. The hand feed gear is next thrown out 
and the tool withdrawn from the shell by quick return 
motion. An output of 60 per hour can easily be ob- 
tained. 

This tool was made in a small shop. As will be 
noticed from the drawing, it shows certain parts case- 
hardened, but not ground. The reason for this is that 
grinding facilities were at a premium. If a really first- 
class job was required, these parts could be ground to 
size after hardening. However, with a little care in 
hardening, a very satisfactory job can be made, as was 
proved by the excellent service this tool gave. 

A tocl designed on similar principles could be made 
to work in the turret lathe, not only on shells, but on 
various articles that need recesses cut in them. 


Spherical Turning Work 
By GEORGE MACKEAN 


In Fig. 1 is shown a low-pressure air compressor pis- 
ton for which it was necessary to devise some rapid 
as well as accurate means of turning the spherical 
surface A. Fig. 2 shows the rigging used with excel- 
lent results. The work, illustrated in dotted lines, 
is placed on the cast-iron centering block F’, which has a 
hardened steel-center bushing G, and fits snugly to the 
6? in. inside diameter of the piston. On the other 
end is clamped a lathe dog E, driven by the faceplate, 
and the work is ready to put on the lathe. 

B is a machinery steel plate about 3 in. wide and 
1} in. thick, fastened securely to the bed of the lathe 
with l-in. capscrews. The swivel link C is 1} in. wide 
by 2 in. thick made from machinery steel and case- 
hardened. This link is fastened to the strip B, and to 
the cross slide by means of two casehardened machinery 
steel studs D, allowing the link to swivel as the tool is 
fed in. 
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The tool is held in the toolhoider on the cross slide, 
and the carriage is loose to allow free movement along 
the ways. As the cross-slide is fed in by the handwheel 
H, the link forces the carriage toward the head end 
and causes the tool to travel on the required radius. 
The center distance between the studs in the link C 
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FIGS. 1 AND 2. THE WORK AND THE FIXTURE USED 


is 5 in., the same as the radius on the finished piston 
and the center of the stud D, and is located directly 
under the center of the radius on the piston. This rig- 
ging is inexpensive and efficient, giving highly satis- 
factory results. , 


Grinding Snap Gages 
By HERBERT M. DARLING 


For a long time I have noticed that contributors to 
the American Machinist speak of reversing a saucer 
wheel in grinding the sides of snap gages. On page 
472, Vol. 47, Mr. Valdes shows a 
quicker method, but I think the 
best way is to use what I call a 
“snap gage wheel,” which is shown 
in the accempanying illustration. 
Of course, wheels that have been 
recessed on the sides by hand, have 
been used in some shops for years, 
but it is only recently that I have 
heard of a wheel-maker putting one 
on the market, and then in only one 
size, that is 4 in. face by 6 in. diam- 
eter. This is good for the average 
run of snap gage work, except in 
sizes of », in. or less. Worn wheels 
may be worked down to } in. or even less on a pinch, but 
if this is done considerable care must be used to see 
that they are not handled roughly. 
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Chain-Link Bending Fixture 
BY CHRISTIAN F. MEYER 


In Fig. 1 is shown a wire chain link A, as well as 
several of these links hooked together to form a chain. 
These links and chains can be easily and speedily made 
with the fixture described herewith. 

The links cannot accidentally unhook, and it is pos- 
sible to unhook the last link only. Any other link will 
be prevented by the following link hanging in it. An 
examination of Fig. 1 will make this clear. 

These links were formerly made by the use of two 
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different fixtures, resulting in imperfect work. The 
new fixture, shown in Figs. 2 and 3, does accurate work 
three times as fast as by the old method. The cast-iron 
base B has two flanges at right angles to each other, 
connected and held together by a strong rib C, the latter 
serving to hold the fixture firmly in the vise jaws. Two 
strong steel arms D and E are held to a finished boss 
on top of B by means of a suitable bolt Z, around which 
they swing easily. The ends of D and E are secured 
to two steel connecting levers G and F respectively. 
These, in turn, are fastened to two short arms extend- 
ing from the cast-iron lever H, which revolves about 
a suitable stud W and is operated by means of a round 
steel bar J screwed into it. 

This arrangement of levers not only causes the hard- 
ened points of D and E to be at exactly the same 
distance from the center line XX in any position of the 
lever H, but also permits a considerable pressure to be 
exerted by these points when the lever / is operated. 

The front flange of the fixture is provided with a 
finished, square groove into which fits a steel slide O. 
This slide is held in the groove by a cast-iron 
cover T fastened:to B by four screws. The slide O 


can be forced up and down by an eccentric Q revolving 
about two journals R which fit into corresponding holes 
and the cover T. 


in the base B The journals and 
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eccentric are revolved by means of the steel rod S, 
provided for that purpose. The upper surface of the 
slide O has a hardened tool-steel plate P fastened to 
it, which is shaped to give the desired form to the 
chain link, when the wire is pressed against it by the 
arms D and £. Another plate N, also of tool steel 
and hardened, is secured by screws to a corresponding 
boss on the base B. It is provided with a half-round 
groove to receive the wire for the links, and an ex- 
tending tongue around which the two hooks of the link 
are bent. This tongue, or nose, also terminates the 
upward movement of the slide O. 

Two cast-iron eyes, cast integral with the base B, as 
shown, are provided with suitable pins V. Around these 
pins swings the lever K, made of steel and provided 
with a handle M. The arrangement and shape of the 
lever K are clearly shown by the sketches. In the 
middle part of this strong lever is fastened a plate L, 
made of hardened tool steel, the purpose of which will 
be explained. 

The fixture operates as follows: The wire for one 
link, previously cut to its proper length, is placed in 
the groove in the plate N in such a way that one side 
of it rests against the stop U, provided for that specific 
purpose. The slide O, which was down to allow 
the wire to be placed in position, is now moved upward, 

















Can nor y, 
pass here if N 
| 
4 F \ J 


IRON WIRE 
FIG. 1 






a > 


! 





B 























FiG. 2 





G 
a iii ew Sea 
6 . (Twi or 
( J : | M ies 3 | D 
ee a —> a EE 








Sussman 








Section X-X 
FIG. 3 














FIGS 





1 TO 3 








THE WORK 





FIXTURE 








AND THE 








January 3, 1918 


thus holding the wire securely in its place. The lever 
H is moved over, causing the arms D and E, which 
have been in the position indicated by the dotted lines, 
to press with their hardened points the extend- 
ing ends of the wire A around and against the steel 
plate P of the lever O, thus giving the wire the proper 
shape. The slide O is worked out wide enough to clear 
the points of D and E sufficiently so as not to inter- 
fere with their work. The nose, or tongue, of the plate 
N and the top surface of the slide O prevent the wire 
from bending upward or downward during the bending 
operation, thus assuring a perfectly straight and square 
link. The outer ends of the bent wire now rest upon 
the plate L of the lever K. The lever K is laid over by 
its handle M, in this manner, bending the ends into the 
desired hook shape around the nose of the plate N, thus 
finishing the link. 

The lever K is turned back and the slide O moved 
down, releasing the finished link, which may be easily 
slipped off the tongue of the plate N. 

The fixture works quickly and accurately. It is 
simple and easy to handle and, at the same time, strong 
and durable. The chain produced by its use is service- 
able for almost any purpose in its particular field and 
can be cheaply and conveniently made in any given 
size by the fixture described here. 


Help Prevent Damage by Proper 
Packing 
By W. D. FORBES 


On page 915, Vol. 47, of the American Machinist, 
under the above heading, you called attention to 
a bulletin recently issued by the Pennsylvania Rail- 
road Co. which in my opinion is open to some discussion. 

The railroad has it in its own hands to prevent goods 
being too lightly packed. The freight agent has the 
power to decline to accept freight when offered to him 
if it is not properly packed, and this power he some- 
times exercises. Why therefore should the Pennsyl- 
vania Railroad Co. ask its shipper to pack properly 
as a favor when they authorize a man to reject unsatis- 
factory packing? Improper packing, if it results in 
damage, is clearly the fault of the freight agent. An- 
other thing in connection with shipping which has to 
me always seemed unjust, is the fact that if damage 
is done by the railroad it is the purchaser’s and not 
the shipper’s business to make the claim for damages. 
In contra-distinction to too light packing I wish to call 
attention to another phase of the question which is 
illustrated by the following: I ordered some articles, 
which are usually packed in a neat paper box measur- 
ing about 2 in. all around. The weight of the package 
was less than 34 lb., and to send it by parcel post 
would have cost 7c. It was only necessary to put a 
string around the box and tag it with the proper ad- 
dress, this would certainly have required not over two 
minutes—it was, however, sent to me packed with ex- 
celsior in a wooden box 8x 6x4 in., the materia! being 
{-in. white pine, it was put together with 14 wire 
nails about 1? in. long and the cover was put on with 
six screws. Further, it was shipped to me by express 
at a cost of 27c. It is of course possible that this 
box was on hand in the shipping room, but it did 
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not appear ever to have been used, and it certainly 
could not have cost less to make than 16 to 20c. Again, 
I received an article weighing 9 lb., in a box made 
of {-in. white pine which had in it over 30 nails so 
long that it was impossible to get the cover off even 
with a nail puller without taking considerable time and 
almost destroying the box. The article the box con- 
tained could not have been hurt in transportation save 
in the event of a railway accident. The express charges 
on this package were double what they would have 
been had it been merely wrapped. 

In both cases it was an incomprehensible fact that 
I was not charged for packing. I have found in talk- 
ing with friends, that my experience in these cases had 
a counterpart in their own; it would therefore seem 
that there is a serious lack of attention to the econom- 
ical packing of small articles in many of our manu- 
facturing houses. It may be considered a small matter, 
but in these days of keen competition, even small 
economies should be the rule. There is another as- 
pect which is worth pondering over and that is the 
impression this waste makes on the customer; he surely 
can surmise that if such waste is shown by a firm in the 
shipping department, proportional waste is going on in 
other departments and that he is having to pay for it. At 
this time of year shipments are beginning to arrive in 
households where, appilances for opening boxes are gen- 
erally lacking, and this over-packing, is a serious annoy- 
ance to those receiving such packages. It is, of course, 
better to over-pack articles that may be damaged in 
transit than to under-pack, yet there seems to be a total 
lack of judgment on the part of packers in this regard, 
and it certainly behooves those who are responsible to 
give their attention to this matter and to see that better 
judgment is used by those in the packing room, with 
a view to causing less annoyance to the receiver of 
packages and affecting a saving to the shipper. 

[It is impossible for any freight agent to see each 
individual package, much less to know if the packing 
has been properly done in all cases. In making claims 
for damages, the shipper is generally many miles away 
from destination of goods and therefore can not tell 
the amount of damage done unless goods are returned 
to him.—Editor. | 


Drawing and Trimming Shallow Shells* 
By WILLIAM C. WINKELMAN 


This article is written for my fellow craftsmen, who 
in many cases are expert tool and diemakers, but have 
never worked in a jewelry factory, where the principle 
of draw and pinch-off punch and dies is extensively 
employed in making settings, a few samples of which 
are shown in Fig. 1. 

It is but a few years since I first saw this principle 
of diemaking used. I improved upon the design by 
making the draw punch separate, to facilitate sharpen- 
ing the pinch-off punch, and even drew up shells much 
larger than it was thought possible to draw by this 
method. My only regret is that I had not known of 
this method before. It would have saved me many 
hours’ work and worry, owing to the inevitable varia- 
tion in the thickness of stock, which caused a corre- 
sponding variation in the height of the cup or shell. 

For instance, I have in mind a steel shell or back for 
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a 34-line button, shown in Fig. 2, which I made with a 
double-action set of dies running at 150 r.p.m. The 
stock, which was ordered in coils sheared the proper 
width, varied in thickness throughout the coil. Nat- 
urally, it was impossible to maintain a uniform height, 
which caused considerable trouble and delay. With a 
punch and die of the pinch-off type, there would have 
been no trouble whatever. 

The following is a description of a punch and die 
used in making the box cover shown in Fig. 5. The 
stock was 0.014-in. low brass, dead soft, and the press 
was a No. 2 single action, run at 150 r.p.m. The one 
feature that I cannot dwell upon too strongly is the 
fact that, regardless of a slight variation in the thickness 
of the stock, the cups or shells will always be of uni- 
form height, provided the tools are made correctly and 
the trimming punch is kept sharp. It is hardly neces- 
sary to say that it is always desirable to have the stock 
of uniform thickness throughout, and it should not vary 
more than 0.001 in. plus or minus from the size for 
which the dies are made. When the stock varies too 
much in thickness, it is natural to suppose that the 
stock will break and the cup be no good. 

Referring to Fig. 3, A is the die; B is the stripper, 
held in place by capscrews C. It will be noticed that 
the drawing edge D of the die A is rounded. The exact 
amount can only be determined by trial, although a man 
accustomed to working on these dies can almost always 
get the correct radius the first time. There is one 
important point about this radius; that is, it should 
not run into the straight part of the draw die A ata 
tangent, but should run out as shown in the section at 
K, leaving an abrupt shoulder, as at L. This assists 
the pinch-off punch to trim the cup evenly. In making 
dies for shallow settings it is only necessary to break 
the edge with an oilstone. Another important point 
is that the die should be ground absolutely parallel with- 
out any clearance and that the stripping edge F of the 
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FIG. 1. SAMPLE SETTINGS 


die must be sharp in order to strip the cup off the 
drawing punch F. 

The pinch-off punch G is left large for grinding, 
and is drilled and tapped for some standard thread. 
The end of the punch is bored as shown. This is to 
permit regrinding on the face to sharpen, and also to 
act as a means of keeping the drawing punch F' con- 
centric with the blanking punch. This latter feature 
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is not usual among jewelry toolmakers, who, so far as 


I know, make the punch of one piece. In this case, 
it is necessary, when sharpening is required to anneal 
the punch, true it up carefully in the lathe, turn back 
the pinch-off shoulder as well as the draw punch to 
the correct height and shape, and reharden, with the 
possibility of the punch going out of round. It would 
not be right for me to leave the impression that this 
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FiIG.8 
EXAMPLES OF TOOLS AND WORK 
Fig. 2—-Back for a 34-line button. Fig. 3—Draw and pinch-off 
Fig. 4—Powder box. Fig. 5—Cover for a box. Figs. 6 and 
7—Deep shells, first and second Fig. 8—Knock-off for 
shell die 





FIGS. 2 TO 8. 


die. 
stages. 


practice is not permissible or practical, as it is, under 
certain conditions—when the setting is too small to 
permit using the loose draw punch, or where so few 
pieces are wanted that it would not pay to go to the 
expense of making the improved type of punch. 

It will be found necessary to shear the stock some- 
what wider than in general practice for plain blanking, 
and this amount can be determined only by trial. The 
stripper should be milled with little more than enough 
room for the stock to pass. This will hold the stock 
flat and prevent wrinkling, to some extent. With the 
feed rolls tight and the dies made right, one will find 
this a very cheap and satisfactory way of making shal- 
low shells. 

This principle of draw and pinch-off tools can be ad- 
vantageously applied to other work. Let us consider 
Fig. 4, which is the powder box for which the cover, 
Fig. 3, is made. This box is finished 1} in. deep and 
crowned on the bottom the same as the cover. On a 
double-action cam-actuated press, the box is first drawn 
about ,\, in. larger in diameter than finish size. Then 
it is redrawn and pinched off to the proper height. A 
very satisfactory job results, requiring no further trim- 
ming if the punch is kept sharp. It had formerly been 
the practice to draw up to finish diameter and to saw 
off in a speed lathe, which was the cause of no end 
of trouble. The rib was afterward rolled in on a speed 
lathe. 

This type of punch and die can very often be advan- 
tageously used in drawing and trimming steel shells for 
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automobile speedometers, etc. I will cite the following 
case: Fig. 6 shows a cup made of 0.0437-in. sheet 
steel, drawn up on a Bliss cam-actuated cut-and-draw 
press and then redrawn to the dimensions shown. 
After annealing, it had been the practice to turn or 
face off in a drilling machine, the cup being held in 
a vise with special jaws, while the cutting tool was 
fastened in the spindle. The cup was then put through 
the final draw and again sent to the drilling machine 
to be faced off to the correct height, as shown in Fig. 
7. As may be supposed, there were many rejections 
due to facing off too much and to rough edges. In 
the latter case it was necessary to send the pieces 
to the polishing room to be ground, all of which tended 
to cause an increase in cost of production, with annoy- 
ing delays. 

I had never heard of the principle of the draw and 
pinch-off punch being applied to steel punchings; but 
I determined to see what would happen, so I made a 
punch like the one in Fig. 3. The results were very 
satisfactory so far as the finished cups were concerned. 
While the draw punch was new and smooth, they would 
strip off without any trouble; but just as soon as the 
punch would rough up a little, they would stick. There- 
fore, a stripper or knock-off was designed. It oper- 
ated in the following manner: 

In Fig. 8 will be seen a center plunger connected to 
the arm projecting through the side of the punch, the 
end of which strikes the top of the die as the punch 
descends just after the trimmed cup has passed through 
the draw die, and is free to be stripped off the punch. 
As the punch is permitted to continue on through the 
die a little way, the cup is started or forced off for 
about 1 in., which, as the punch is withdrawn, is stripped 
clear off by the sharp edge of the draw die. This 
was entirely satisfactory and was the means of saving 
two facing operations in the drilling machine, with 
their usual losses. 

The manufacturers of time fuses might do well to 
look into the principles here described. Some of the 
parts that are to be made on presses might better be 
produced in two operations than by trying to maintain 
the size in a set of combination dies. 


Arrangement ror a Large 
Combination Die 
By A. HANSCHILD 


This is one of the larger combination dies where the 
blank can not be dropped through the bolster, but has 
to be pushed out of the die by placing springs or rub- 
ber between the stripper and bolster. The placing of 
springs or rubber bumper on the bottom of the bolster 
is not always possible. To set a die of this kind the 
stripper plate is screwed down to let the punch enter the 
die while setting. To remove these screws is an awk- 
ward job for the die setter on account of the limited 
space between the punch and die. 

In the illustration a stripping arrangement is shown 
that can be taken out of the die before setting, and sim- 
ply dropped in the die after setting. Between the strip- 
per plate A and screwheads C the washers D that are 
larger than the screwheads and the springs E are placed. 
When the punch forces the blank down with the stripper 
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the compression of the springs 1s taken up between the 
stripper plate A, and the washers D, resting on 
shoulders of the bolster shown at F. Normally the 
force of the partly compressed spring is taken up be- 
tween the screw heads and stripper plate or the thread 
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of the screws. A good way to dispose of the slugs from 
small piercing punches is shown in the drawing. After 
the slugs have been pushed through the blank by the 
piercing punches G, they enter the holes H and follow 
the paths shown by the arrows being dropped back on 
the blank or on the outside at J. 
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A Handy Adjustable Extension 
Planing Tool 
By ADOLPH STARR 


The illustration shows an extension planing tool that 
is now being used in a large munition factory with 
considerable satisfaction. This tool can be used on 
short and long strokes, and may be of such length as 
the extension bar will permit. The holder A is secured 
in the tool block, which is immovably clamped in the 
clapper box. The extension bar B can be extended to 
meet the requirements of the work, and can be turned 
to plane at any desired angle, thus making it possible 
to plane a keyway in any location in the hole without 
disturbing the work after it is set up. The extension 
bar is tightly clamped by the gib C and the setscrews 
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EXTENSION PLANING TOOL 


D. The tool E is held in positien in the tool block F 
by setscrews. The tcol block swings cn a taper pin G; 
a spring H, held in position by a headless setscrew, 
keeping the tool block down; while on the return stroke 
the tool is free to lift by overcoming the tension of 
the spring. The setscrews D are seated in openings, 
which permit them to lift with the tool block and also 
to receive a socket wrench for adjusting the tool. To 
obtain the best results and maximum rigidity from the 
extension tool, and its holding parts, they should all 
be case-hardened and ground. A neat fit is essential 
at all points. 
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Lig.9 Dumping Balls into 


of making shrapnel balls. The first picture shows 

the old or “bullet mold” method in which the 
melted metal is poured into multiple molds and allowed 
to cool. The succeeding pictures illustrate modern 
French methods, and the reader who has followed our 
munition articles will at once see how similar they are 
to the methods in use in the United States. The metal 
is first melted as shown in Fig. 3, then poured into trun- 
nioned ingot molds of the water-cooled type shown in 


Te foregoing pictures illustrate French methods 


Crane Buckets | 


Fig. 4. When cooled sufficiently the ingots are dumped, 
and then are taken to the hydraulic press and extruded 
into wire. These wires are then run through a punch 
press equipped with multiple dies and automatic feed. 
The balls thus formed have a considerable amount of 
fin on them which is removed by tumbling in eight-sided 
tumbling barrels like the one shown in Fig. 9. The 
tumbled balls are next dumped into large hopper type 
crane buckets in which they may be carried to the shell 
filling department. 
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The New Chief of Ordnance 


HE vacancy created by the promotion of Gen. 

William Crozier to the War Council, has been 
filled by appointing Gen. Charles B. Wheeler with 
the title of acting chief. Those who have been privileged 
to knov, General Wheeler in connection with his work 
at the Watertown Arsenal during the past years and to 
familiarize themselves with the way in which he han- 
dled the great variety of work required of this plant, 
will be deeply gratified that such an efficient officer has 
been selected for this important position. Courteous 
yet forceful, always looking for new ideas and methods, 
and adopting those which seemed suited to the needs of 
the work being done, his management made the Water- 
town Arsenal a shining example of a modern shop for 
handling such a large variety of work. 

One of the interesting features of General Wheeler’s 
management was his practice of giving each young offi- 
cer a year in the shop as a part of his training in ord- 
nance manufacture. By his method, the young officer 
donned overalls and worked an allotted time in each 
department of the plant that he might know something 
of the practical side of the work, and what was equally 
essential, know the men of the shop from actual contact 
with them under working conditions. This training, 
although not of sufficient duration to make thoroughly 
practical shop managers, was a long, long step in the 
right direction, and gave excellent results. 

From our personal knowledge of General Wheeler’s 
attitude on engineering and manufacturing problems, 
from his desire to receive and carefully to consider the 
best advice and counsel on mechanical matters we have 
the utmost confidence in his ability to handle the many 
problems of his new office as efficiently as he did both 
the Watertown Arsenal and the Supply Division in 
Washington, which in itself, is a most interesting story. 
His problems are many, and they are more difficult than 
most of us realize. No one will expect perfection; the 
man who does anything always makes some mistakes 
and always expects to be criticized for them. But so 
long as criticisms are constructive they are welcomed 
by a man of big caliber. 

We feel that the country is to be congratulated on 
securing such an able officer to fill the position made 
vacant by General Crozier’s promotion, and that Gen- 
eral Wheeler can count upon the full coéperation of both 
the technical press and the engineering fraternity at 
large, at any and all times. 


Production vs. Invention 


HE combination of an inventor and a successful 
business man, in one and the same person, is al- 
ways a rarity. Today it is more of a necessity than 
ever, because the lack of such a combination can and 
does affect the production of needed machinery, es- 
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pecially when the inventor is also the proprietor of 
the shop. 

The inventor, from the nature of things, evolves new 
ideas with more or less regularity, and by the same 
process, loses interest to some extent in the things 
he has already invented. So also where he is the shop 
manager as well he does not push the manufacture of 
the machines already invented, but sets about inventing 
newer and better ones, or more frequently, machines 
which are entirely different. 

A specific case is that of a small machine which 1s 
used largely in various kinds of munitions work. The 
inventor, or more properly the designer, evolved and 
built an excellent little machine, which had a number 
of specially good points. It proved very popular in 
the hands of a few users, and orders were forthcoming 
in satisfactory numbers; but instead of devoting his 
energy and his capital to getting this machine on a 
manufacturing basis, both energy and capital were 
devoted to getting out a newer machine of a different 
type. 

There is no desire to detract in any way from the 
credit due the designer, nor should he be hindered in 
the development of new ideas; but on the other hand, 
we should not be deprived of the output of good ma- 
chines which are sorely needed. 

We might, perhaps, plan out ideal conditions where 
the inventor does nothing but invent and has nothing 
to do with the business end of anything but his inven- 
tion, yet until that time arrives, and as long as we de- 
pend on the output of small individual shops for our ma- 
chines, we must try and persuade the inventor-proprie- 
tor to forego some of his inventing propensities, at least 
to the extent of avoidin:; interference with the output of 
a good machine. 

Unless new types of machines are urgently needed, 
it is clearly the duty of every builder of machines 
which are needed in connection with war work, to 
devote his time to increasing his production, or at 
least in laying plans for such increase when the orders 
shall materialize. 


Labor Shortage or Excessive Turnover 


UCH of the talked-of shortage of labor is more 

apparent than real. Not that the problem of ade- 
quate labor supply is not serious, but for the present at 
least, the real difficulty seems to be due more to labor 
turnover than to an actual shortage of man power. 

The recent report of the New York State Bureau of 
Employment attributes the impression of labor shortage, 
to the continued publication of statements regarding 
shortage and excessive wages paid in some quarters. 
The report says: 

“There is, at this time the usual restlessness amon? 
all classes of people, due to the fact that we are at war 
and are beginning to realize that we are taking an im- 
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portant part in it. But, in addition to this, and con- 
tributing more largely to the restlessness than anything 
else, is the constant repetition of the shortage of labor 
and the frequent publication about abnormal earnings, 
especially in munition factories. A worker reading of 
this labor shortage, and these large earnings, gets rest- 
less, quits his present job, and goes hunting the elusive 
one paying very high wages. The different offices of the 
Bureau throughout the State report a total of several 
hundred seekers of jobs every day. Many of these refuse 
to take the available jobs at the wages offered. 

“It is time for more sanity on the part of both the 
employer and employee regarding the present labor con- 
ditions. Let us take the figures relating to the actual 
situation in New York State. The State census of 
1915 showed a total population of 9,687,000. Calculating 
on the percentage basis used by the United States cen- 
sus, there are, at the present time in the State of New 
York, about 3,300,000 persons engaged in gainful occu- 
pations. On the other hand, from the figures given out, 
as well as from liberal estimates made, the army, navy, 
and the Red Cross have taken about 140,000 men out of 
this total cf over three million workers. Another heavy 
military draft will have to be made before the labor 
power of the State is materially affected. 

“Contributing also to this apparent shortage is the 
fact that we are confronted with the need in the next few 
months for a great number of workers to do the tech- 
nical work coming into existence through the needs of 
the war. Industry in this country has not heretofore 
called for such a high number of technically trained men. 
To solve this need, it will be necessary for employers to 
get together and decide on the number of workers each 
one should train to supply this coming need. This should 
be done in each industrial community through the co- 
operation of employers needing any kind of technically 
trained men. 

“The United States is just now teaching thousands of 
men how to shoot a gun and handle a bayonet. Is it not 
just as desirable to teach men in this emergency how to 
handle a tool and a machine? We have great numbers of 
men available for the training. Let us train these now, 
and later absorb them into the industries needing them 
pefore we consider the use of large numbers of untrained 
women.” 

There will doubtles be a real need for thousands 
of women before the war is over, but the suggestions 
given above are well worth careful consideration. 


Why We Must Win the War 


HERE are so many causes for resentment and for 

bitterness over the German method of conducting 
the present war, that we are apt to lose sight of the 
one great reason that makes her defeat necessary for 
the safety of the world in the years to come. 

The danger is not so much that Germany considers 
treaties as scraps of paper; should levy indemnities 
after the manner of the dark ages; murder noncom- 
batants and deliberately endeavor to wipe out the 
Belgian race and undermine the future of the French; 
should bomb hospitals; sink passenger vessels; use 
forbidden weapons and calmly announce that her 
prisoners would starve unless they were fed by their 
own countries. 
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The danger is not so much in the disposition to 
ignore all that the rest of the world had considered 
civilized, but that the country which thus becomes the 
bandit of the world, should have the power to wage war 
so long and so successfully as Germany has been able 
to do. 

Never was the doctrine that might makes right so 
forcibly argued. And if we permit its final success, 
it places a premium on the country which prepares 
solely for war, which subordinates all other activities, 
which uses its great minds and its painstaking busi- 
ness methods merely as aids in the great world robbery 
it has planned for forty years. 

One has only to read the utterances of Germany’s 
leading men—from Von Biilow’s utterances before the 
war to the Kaiser’s and his men, since the war began— 
to realize the spirit of world-mastery which is beneath 
it all. Read Bismark’s own account of how he garbled 
the message of Napoleon the Third so as to cause the 
war of 1870, that he might secure a huge indemnity for 
increasing his army, and that the Teuton might rob 
France of Alsace and Lorraine as he had previously 
robbed Denmark and Austria. 

With no other thought but world-power has Germany 
built up the huge fighting machine which is now caus- 
ing untold misery and suffering. Through long years 
she has stored arms and ammunition, uniforms and 
other supplies. Her spies have infested every land. 
And while pretending friendship, she has endeavored 
to stir up strife between other countries: As between 
Mexico and Japan and this country of ours. 

Wonderfully prepared, magnificiently organized, and 
without scruples of any kind, the attempt at world- 
conquest was launched in August, 1914. If it succeeds, 
we shall have to revise our standards of existence. We 
shall have to pay indemnities in gold or in territory. 
We shall have to see smaller countries ruthlessly exter- 
minated or become mere vassal states. We shall have 
to bend all our energies to building up a war machine 
of our own in order to be safe against almost certain 
invasion. 

If Germany wins we shall have to obey her mandates 
as to sending ships to sea, as to trading, as to visiting 
other parts of the world. Her talk of the freedom of 
the seas would be but another “scrap of paper.” 

We fought against such tyranny in 1776; we refused 
to pay tribute to the Barbary pirates in 1803. Can we 
submit now and still maintain our beliefs in human 
rights and liberty? 

We do not wish to impose any special form of gov- 
ernment on the German people. If they prefer the 
kind that breaks treaties, that ignors civilized practices, 
they are to be pitied as well as blamed. But we must 
insist that as long as they do prefer that kind of 
government, they must stay within their own borders, 
and we must prepare to force them there and keep 
them there until they modernize their ideas. 

Now she proposes peace without indemnities or an- 
nexation. Ravaged Belgium, France and Serbia are to 
rebuild themselves while Germany renews her army and 
prepares for another blow at a more favorable oppor- 
tunity. 

We cannot turn back. As long as a treaty-breaking 
government has power, it cannot be trusted. Unless 
we win, the future of the world is dark indeed. 
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This department is open to all new equipment of interest to shop owners. 
should be addressed to Editorial Department, 


Morris Plain Radial Drilling Machine 


The illustration shows the new Morris 4- and 43-ft. 
plain radial drilling machine with speed-box drive. It is 
the product of the Morris Machine Too! Co., Court and 
Harriet Sts., Cincinnati, Ohio. 

The machine can also be arranged for cone pulley, 
constant-speed motor in connection with speed box, or 
for variable speed motor drive. The arm slides up and 
down on a column by power with safety stops in extreme 
positions. and the column swings around a stump that 
runs through to the top of the column. At the top of 




















MORRIS RADIAL DRILLING MACHINE 


Drills to center of, 8 ft. 6 in.; maximum distance between 
spindle and base, 60 in.; minimum distance between spindle and 
base, 10 in.; maximum distance between spindle and table, 39 in. ; 
spindle traverse, 16 in.; spindle diameter above sleeve, 1} in.; 
spindle, Morse taper No. 5; spindle speeds, cone drive, 19 to 350 
r.p.m.; spindle speeds, speed- -box drive, 20 to 350 r.p.m.; working 
surface on base, 36 x 51 in.; working surface on table, 18 x 24 in.; 
diameter of column, 114 in.; height overall with arm and spindle 
in highest position, 1203 in. : motor, 5 hp.; maximum speed, 1200 


r.p.m.; motor, variable speed, 4 to 1; weight crated, about 7500 Ib. 


the stump a combination annular- and thrust-ball bear- 
ing is mounted, which carries the entire weight of the 
column and arm. At the bottom of the column there is 
_a plain bearing on the stump. The stump is mounted 
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on a ribbed base. Around the edge of the base is a 
lubricating channel which drains to a reservoir. The 
base is so arranged that oil pump and piping can be 
attached at any time. 

The lever at the bottom of the stump, standing in a 
vertical position, controls the friction clutches on the 
pulley shaft in the speed box. This lever, which is con- 
venient to the operator, stops every gear on the machine, 
and in connection with the double back-gear lever on the 
head gives six spindle speeds. With the speed box, 
eighteen spindle speeds are available, and on the cone- 
pulley drive, there are fifteen spindle speeds. The 
double back gear is mounted on the back of the head, and 
is fully enclosed. Back-gear clutches and clash gears 
are made of nickel steel, heat-treated and hardened. The 
tapping attachment miter gears are also mounted on 
back of the head and are enclosed in an oil-tight case 
and run in oil. Frictions are of the expanding-ring type 
capable of pulling the maximum capacity of the ma- 
chine, and are controlled from the front of the machine. 
The friction rings are adjustable. The head is moved 
on the arm by means of a hand wheel operating through 
reduction gears, to a rack and pinion. 

The spindle is equipped with a ball-thrust bearing. 
The bearings throughout are of bronze with felt 
wipers—a recess around the bearing acting as an oil res- 
ervoir. Through the feed-gear box mounted on the head, 
six feeds are obtainable. A direct-reading depth gage 
is provided and arranged to throw the feed out; while 
a safety feed throw out is arranged at the end of the 
spindle travel. All the gears are of steel except that on 
the spindle which is semi-steel, made of one-third scrap- 
steel mixture. 

The speed box is fully enclosed and the gears run in 
heavy oil. A tool tray is mounted on top of the box. 
A speed plate is furnished, giving the operator all 
spindle speeds at certain positions of the lever. 


Noble & Westbrook Graduating 
Machine 


The Noble & Westbrook Mfg. Co., Hartford, Conn., 
is now marketing a special machine for marking gradu- 
ations and figures on cylindrical or semi-cylindrical 
pieces, with one operation only. The illustration shows 
the machine, together with two of the marking dies and 
some samples of the work done. The graduating die is 


held in a holder, keyed to the shaft which runs in 
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bronze bearings and is provided with collar adjustment. 
The work is held in place in proper relation to the die 
by gears, and the depth of impression is regulated by a 

















GRADUATING MACHINE 


foot lever and cam. The latter is adjustable, it being 
possible to regulate the cutting depth to a hundredth of 
an inch. 


Giddings & Lewis Horizontal 
Boring Machine 


The Giddings & Lewis Mfg. Co., Fond du Lac, Wis., 
has re-designed the boring machine that was formerly 
manufactured by the Fosdick Machine Tool Co., Cin- 
cinnati, and is now placing the new ma- 
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Wilmarth & Morman Power-Feed 
Grinding Machine 

The Wilmarth & Morman Co., Grand Rapids, Mich., 
is now supplying its No. 1 universal cutter and tool- 
grinding machine with an automatic feed mechanism. 
The new mechanism is so arranged that it can be at- 
tached with very little work, to hand-feed machines of 
this type already in use. All the mechanism necessary 

















WILMARTH & MORMAN NO, 1 GRINDING MACHINE WITH 
POWER-FEED MECHANISM 

to obtain eight table speeds and reverse is contained in 

one unit. The table is driven by means of a rack and 

pinion mechanism, the pinion shaft being so arranged 

as to allow the disengagement of an idler gear. This 





chine on the market. Many of the details 
as well as several major points have been 
changed. The machine is now supplied 
with a double spindle traverse feed which 
will double the standard traverse of 26 in. 
This double speed is obtained by collars 
on the spindle in front of and behind the 
driving nut portion of the ram. An indi- 
cator, placed directly in front of the oper- 
ating position, is provided to prevent an 
overfeed of the spindle ram. The gears 
run in a bath of oil and an indicator at 
the front of the machine shows the level 
of the oil in the case. All feeds are en- 
gaged by a single lever, making it impos- 
sible to engage two at the same time. The 
clutch lever is supplied with a spring latch 
that renders accidental engagement im- 

















possible. The same lever controls the 
rapid traverse friction, and has a spring 
release, causing the friction to relieve as soon as pres- 
sure is removed. The operating levers have been 
changed to bring them directly before the operator. 


GIDDINGS & LEWIS NO. 0 HORIZONTAL BORING MACHINE 


makes it possible entirely to disengage the power feed 
in case hand feed is desired. A handwheel is placed at 
the front of the saddle, and a lever at the rear, and either 
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may be used when hand feed is desired. The entire 
mechanism is self-contained and none of the working 
parts are exposed to grindings or dirt. The gears run 
in a bath of oil. The eight feed changes are 12, 16, 22, 
28, 34, 41, 61 and 75 in. per minute. 


Tate-Jones Series A and H Recuperative 
Oven Furnaces 


The illustrations show two new recuperative gas-oven 
furnaces recently placed on the market by Tate-Jones 
& Co., Inc., Pittsburgh, Penn. Fig. 1 shows one of the 
series A furnaces, while Fig. 2 shows one of the series 
H. Series A furnaces are designed for a temperature 
range of from 900 to 1600 deg. F., while those of series 
H have a temperature range of from 1600 to 2400 
deg. F. The burners operate on the blast system, the 
gas and air being mixed at some distance from the 
points of combustion. Provision is made for inserting 
a thermocouple through the fire brick at the rear, the 
couple lying in a recess in the hearth. It is believed 
that this method of placing the thermocouple gives 
more accurate temperature readings than other methods. 
The recuperators consist of coils of wrought-iron pipe, 
especially treated to prevent oxidation. Another feature 
of these furnaces is that they are built of such a height 
that any man from five to six feet tall, standing at a 
working distance from the furnace, can see any work 
that may be placed in it. The outer casings of the fur- 
naces are of cast iron and boiler plate, and the bases 
are of cast iron. Series A furnaces are made in 11 
sizes from 6x 4x 12 in. to 12x 6x36 in., with weights 























RECUPERATIVE 
GAS FURNACES 


FIGS. 1 AND 2. TATE-JONES 


FIG. 1—Series A furnace. Fig. 2—Series H furnace 


of from 850 to 1440 lb. Series H furnaces are made in 
8 sizes from 5x 3 x 10 in. to 10x 5 x 25 in., with weights 
of from 950 to 1435 ib. The furnaces operate on gas 
pressures of from 4 oz. to 2} lb., and with air pressures 
of from 1} to 23 lb. 
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A Plea for a Book of Tables 
By JOHN PRICE 


Every machinist and toolmaker owning or having 
access to a regular handbook feels that the needs of 
the trade require something devoid of the frills and 
round-a-bout details that lead to the real “meat” he 
is searching for. Many such men have purposely 
avoided purchasing a handbook on account of the mis- 
leading technical padding which nearly smothers the 
pith of information needed. 

For example: A machinist has to cut a spiral gear. 
He turns to his handbook for the number of the cutter 
for this particular gear and finds it to be hidden amid 
a maze of theory and design of spiral gears. In fact 
he has to wade for his information. 

Again: In needing the moves for a milling-machine 
job involving the use of the index head he does not 
consult his handbook, because the information is given 
more clearly and concisely in the chart accompanying 
the machine. 

A book of tables of from 50 to 100 pages containing 
the vital information for the men in the shop will find 
a place in every toolbox.. This is obvious for the reason 
that nearly every toolmaker and machinist has a little 
private collection of small blueprints and copies of tables 
tucked away in the corner of his bench drawer; and 
although his handbook contains the same information, 
he turns to his little pile of “shortcuts,” for quickly 
getting the facts. 


Thread Cutting Tool 


By F. T. SCHELL 


Being constantly pushed for production, I contrived 
a tool for threading the crosshead end of piston rods. 
It is made from round high-speed steel, threaded 10 
per inch, hardened and ground to a taper. From the 
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THREAD-CUTTING TOOL 


illustration the advantage of this tool over the single- 
point threading tool is evident, as the flattened teeth 
do most of the cutting and the point of the too! is saved 
to finish the thread. The tool is ground as shown at A, 
to give it a cutting edge. 


A Correspondent Goes to France 


Robert K. Tomlin, Jr., Managing Editor of Engineer- 
ing News-Record, sailed recently for France to serve 
the papers of the McGraw-Hill Publishing Co., Inc., 
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as special correspondent at the front. Mr. Tomlin was 
graduated from Harvard University in 1907. During 
his college course he served for two summers, as as- 
sistant in the surveying and railroad field engineering 
of the Harvard Engineering Camp at Squam Lake, N. H. 


- 














ROBERT K. TOMLIN, JR. 


After graduation he undertook the tunnel work for the 
Pennsylvania Railroad Co. in connection with the Penn- 
sylvania Station in New York City. He left this work 
to go to the New York Board of Water Supply, and 
was stationed with the Northern Aqueduct Department 
at Poughkeepsie, N. Y. 
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His journalistic experience dates from March, 1909, 
when he became assistant to the editor of the Engineer- 
ing Record. He was subsequently made associate 
editor, in charge of the municipal and sanitary field, 
and in 1913 was promoted to managing editor. When 
Engineering News-Record was formed last April by the 
consolidation of Engineering News and the Engineering 
Record, Mr. Tomlin became managing editor. 


Brazing High-Speed Steel Tips to 
Machine-Steel Cutting Tools 


By HOWARD M. BOGART 


I note, on page 636, Vol. 47, comment by Mr. Thomas 
Fish on my article bearing the above title and describ- 
ing a method of brazing high-speed steel and stellite 
to mild-steel shanks; also the editorial comment ap- 
pended. I do not know if tools so prepared would be 
commercially practical, but I can say they satisfactorily 
served the purpose for which they were intended. 

The stellite does not braze as readily as high-speed 
steel, but fixed in the shank as described, it will with- 
stand any strain the strength of the stellite is equal 
to. The failure to secure adhesion can probably be 
attributed to a disregard of some of the precautions 
noted in the previous article. The scale must be com- 
pletely removed, the surface thoroughly tinned and the 
heat barely sufficient to melt the brass, and not be 
prolonged beyond the flowing of the brass. 

I do not advocate the use of built-up, high-speed 
tools as a general practice since the extra labor cost 
more than offsets the saving in material. It pays how- 
ever in the case of the stellite, by reducing the breakage 
of the very brittle bits. I have seen no evidence of 
deterioration in the stellite due to the brazing process. 
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George Gorton, president 
Machine Co., Racine, Wis., recently 


incorporated for the 

chucks and other air-operated devices for vania. Monthly meeting, third Tuesday; 

mechanical purposes. 

merly with the Detroit Pneumatic Chuck Hiles, secretary, Oliver Building, Pitts- 

Co., will be in charge of design and manu-_ burgh, Penn. 

of the Gorton facture. The company will specialize for mye ; 

pre- the present in air-operated equipment for The National Foreign Trade Council Con- 
the production of shells and other muni- ference will be held in Cincinnati at the 


manufacture of air Engineers’ Society of Western Pennsyl- 


John Olson, for- section meeting, first Tuesday. Elmer K 


sented the First Baptist Church of Racine tions, but later intends to place a complete Gibson Hotel, Feb. 7, 8 and 9. Apply for 


with a club house and auditorium building. 


line of air chucks on the market. Neidow reservations to O. K. Davis, secretary, 1 


C. S. Ash, formerly chief engineer and ¢& payson Co., Chicago, has been. appointed Hanover Square, New York City. The gen- 


inspector of the Wire Wheel Corporato.,  celling agent. 


é accepte a simils position with the ‘ : , = 
has accepted a_ similar posit Edgar T. Wards Sons Co. is the new cor- 


orate name of the large steel merchants ‘ 
: under the name of Regular meeting, second Wednesday of 


National Wire Wheels Works, Inc., Geneva, 
N. Y. who have operated 


eral chairman is Robert S. Alter. 


New England Foundrymen’s Association. 


A. H. Wadell, formerly general manager ward for many years. The company is each month, Exchange Club, Boston, Mass. 
of the Wadell-Bowen Co., Inc., has again pow organized with a capital of $2,500,000, Fred F. Stockwell, 205 Broadway, Cam- 


entered the tool and die business with W. with headquarters in | 
; ‘ < warehouses in Boston, 
neer of the Regina Co, Rahway, N. J. The New York, Chicago, Philadelphia and New- 


W. Jackson. superintendent and chief en- various offices and 


Boston, Mass. The ridgeport, Mass. 


Philadelphia Foundrymen’s Association. 
Meetings, first Wednesday of each month. 


new concern will be known as the Wadell- ar, N. J., will be continued as before and ‘ d - 

Jackson Co. and will be located at 494 there will be no interruption to business. oe _, Philadelphia, Penn. 
Mulberry St., Newark, N. J. The officers are: Edgar Ward, Newton, Philadel hia, Pe ee a 

At the annual meeting of the Engineer- Mass., president; + er Ward, Lynnfield, a pnhia, 2nn. 

ing Society of York, Penn., the following Mas:., treasurer; erbert V. Lockwood, a Fe — . - . 
officers were elected for the ensuing year: South Orange, Mass., secretary ; Jas. S. .* a mn gag er De 
James Rudisill, president; Chauncey D. Winn, Evanston, Ill., vice president ; Leslie month. ae > Thornley correspondin noe 
Bond, vice president; M. Maller Frey, sec- Edgcomb. Philadelphia. Penn., vice presi- retary. P ‘0. Box 796 "condita Ror 
retary; Harold <A. Russell, treasurer; dent; Arthur J. Lockwood. Glenridge, N. J., eee ee ee . ’ ce, KR. I. 
George A. Jessop, Charles L. Berger and chairman; H. F. Hall, Collingswood, Ie Bes : . —_ 7” 
Howard I Lengencsher directors assistant treasurer; William E. Adams, Rochester Society. of Technical Drafts 
{ a ° : men. Monthly meeting, last Thursday. O. 


3oston, Mass., clerk ; 





directors. 


Frank K. Biggs, New T 
York, and H. B. Lapham, Evanston, Ill, Rochester. No ¥ 


Angevine, Jr., secretary, 857 Genesee St., 


Superintendents’ and Foremen’s Club of 








Business Items 





Cleveland Monthly meeting, third Satur- 


The Victor Saw Works is the new name Forthcoming Meetings day. Philip Frankel, secretary, 310 New 





of the concern form-rly known as _ the 


England Building, Cleveland, Ohio. 








Massachusetts Saw Works. The manage- 
ment, organization, policies and products American Society 


Technical League of America. Regular 


of Mechanical Engi- meeting, second Friday of each month. 


will remain unchanged. neers Monthly meeting, first Tuesday 
—— ape ve ie . r+. oor, Oscar S. Teale, secretary, 35 B way, 
The Greaves-Klusman Too! Co., Cincin- Calvin W. Rice, secretary, 29 West 39th New york City. y roadwa) 


rati, Ohio, has purcsiased the buildings St. New York City. 


formerly occupied by the Champion Tool 3Zoston Branch National Metal Trades Western Society of Engineers, Chicago, 
Works. This will be tsed as an addition Association Monthly meeting on first TI) Regular meeting, first Wednesday 
to the present plant of this company. Wednesday of each month, Young’s Hotel evening of each month, except July and 


The American Prevmatie Chuck Co., 9 


South Clinton St.. Chicago, Ill, has been 41, 166 Devonshire St., 


Donald H. €. Tullock, Jr., secretary, Room August. E. N. Layfield, secretary, 1785 


Boston, Mass, Monadnock Block, Chicago, IIl. 
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SUNT CUATTATEA TUNA 


IRON AND STEEL MISCELLANEOUS STEEL—tThe following quotations in cents 
per pound are from warehouse at the places named: 








_ The Government Schedule of steel prices went into effect Sept. 24. — — Chicago 
Pig iron was set at $33 per ton; pig iron differentials were announced by Dec. 28.1917 Dec. 28.1917 Dec. 28. 1917 
the American Iron and Steel Institute on Nov. 3. Washington announced Tire 5.00 5 00 4.04 
sheet and pipe prices on Nov. 5. Warehouse prices have been revised, as mei 5.70 550 4°35 
shown, by agreement between the War Industries Board and the ware- Openhearth spring steel... 7.50 8.25 8.00 @8.50 
houses; new schedule in effect Nov. 15. Spring steel (crucible anal- 

SY. pctacennseuseene 8.00 11.25 12.00 
PIG IRON—Quotations per ton were current as follows at the points en See mer rods... . ia. re 
and dates indicated: Coldr The paereeees sas 3.00 2 ‘one i“ ‘s#seeees 
Dec. 28, One Month One Seer oiaten Pact thepeegnnepptete 6.19 a 5s ln ei ath ae 
1917 Ago Year Ago Me tcssedcodees 19% is | switwwated 
No. 2 Southern Foundry, Birmingham.. $33.00 $33.00 $23.00 PIPE—tThe following discounts are for carload lots f.o.b. Pittsburgh; 
No. 2 Southern Foundry, Chicago...... 33.00 33.00 4 a basing card of Nov. 6, 1917, for steel pipe and for iron pipe: 
*Bessemer, Pittsburgh .............+. 37.25 35.95 “ ss 
~~ a, ... . ea aaa 33.95 30.95 -BUTT WELD 
Be, Mle PIED co cccccosesevuce 33.75 29.50 Steel Iron 
. Se ~ pppoe reer. 33.00 33.00 31.00 Inches Black Galvanized Inches Black Galvanized 
No. 2, Southern Cincinnati............ 35.90 35.00 25.90 %. 4% and %.. 44% 17% % to 1%..... 33 % 17% 
Basic, Eastern Pennsylvania..... eee £3.95 30.00 30.00 % .. sect eeees 48 % 3344 % 
*Delivered Pittsburgh: f.o.b. Valley, 95 cents less. % to 3....... 51% 37 Ya %e 
LAP WELD 
STEEL SHAPES—tThe following base prices per 100 Ib. are for aarrrrr ey ST 44% 31% % -. seveCiekoaus 26% 12% 
structural shapes 3 in. by 4% in. and larger, and plates % in. and Bee GS Gickses 47 % 3414 % 2% Oe Saacaae 28% 15 % 
heavier, from jobbers’ warehouses at the cities named: le? eee 28% 15% 
1 York cl —_ Chi BUTT WELD. EXTRA STRONG PLAIN ENDS 
-——_New York——, evelanc icago—, P : % - 
One One ~ One “_ One f- % and %.. rt es asi Jo % to 1%..... 33 % 18% 
Dec. 28, Month Year Dec.28, Year Dec. 28, Year @ to iu. ° °° 49 yo 3612 Bo 
1917 Ago Ago 1917 Ago 1917 Ago ” ages ge  deiaamenaee pont Ra 2 
Structural shapes ...$4.20 $4.20 $3.75 $44.04 $3.85 $4.20 $3.70 LAP WELD. EXTRA STRONG PLAIN ENDS 
Soft steel bars...... 4.10 4.10 3.75 44.04 3.85 410 3.60 esther ee wees 42% 30 1% % Meee rerneseea 27% 14% 
Soft steel bar shapes. 4.10 4.10 3.75 4.14 3B5S 4.10 3.60 2% to 4...... 45% 33% %o wee OP Gi ccc ees 29 % 17% 
Plates, 4 tolin. thick 4.45 4.45 4.75 4.39 4.50 420 3.60 Ce WW Giccscs 44 % 3214 % SH W Gi ccoces 28% 16% 
ock discounts in cities .amed are as follows: 4 
Stock d t t 1 foll 
BAR tRON—Prices per 100 Ib. at the places named are as follows: —New York -—Cleveland—, — Chicago 
» oO ” » Ves Gal- Gal- 

—— . on ee ~~ eer Agp Black vanized Black vanized Black vanized 
peenuren. ad phasraravedavecsussenss ae os. % to 3 in. steel butt welded 38 % 22 % 43 % 28% 42.8% 27.8% 
en sen eee sseees 3 98% 3°70 3% to 6 in, steel lap welded 18% List 39% 25% 38.8% 18.8% 
Warehouse. Chicago ................22.2. 4.10 3.65 Malleable fittings. Class B and C, from New York stock sell at list 


price. Cast iron, standard sizes, 15 and 5%. 


STEEL SHEETS—tThe following are the prices in cents per 
pound from jobbers’ warehouse at the cities named: METALS 


| -—— New York —. Cleveland -—Chicago—, = ’ ‘ 
@ i» Ss 5 MISCELLANEOUS METALS—Present and past New York quotations 
S29 a a) a) in cents per pound, in carload lots: 
a-z & va e hd Dec. 28, One One Year 
325 sty 25s ese ga odo ost °° 1917 Month Ago Ago 
oe = 6 Ce ~ o i=] oS £9 20a £D oti ©2 ne ° 2 
: as s ‘ oS se S Ome Copper, electrolytic ................. 23.50 350 36.00 
laid ma OAS OFS Bn OFS Bn OF Se Oe WOON PNG ick x occe cdsinceccaans 86.00 74.00 43.00 
*No. 28 bilack...... 5.00 6445 6445 5.25 645 4.75 6445 4.75 DE 600066086 604e680 606000 46808086 6.50 7.25 8.00 
*No. 26 black...... +.90 6.345 6.345 5.15 6.36 4.65 6.345 4.65 EE ewe chacncduscsnboceeccenens p 8.00 7.88 11.75 
*Nos. 22 and 24 black 4.85 6.295 6.295 5.10 6.30 4.60 6.295 4.60 Offenn . Say “y 
Nos, 18 and 20 black. 4.80 6.245 6.245 5.05 6.25 4.55 6.245 4.50 COEENES GlUee. 
No. 16 blue annealed. 4.45 5.645 5.645 4.85 5,65 4.45 5.645 4.50 ST. LOUIS 
No. 14 blue annealed. 4.35 5.545 5.545 4.75 555 435 5.545 4.40 7 u - 4° ” 
No. 12 blue annealed. 4.30 5.495 5.495 4:70 5.50430 5.495 430 oe setter ees ecesseeeceeceeeeeces O97 % 733 B+ 
No. 10 blue annealed. 4.25 5.445 5.445 465 5.45 4.25 5.445 4.25 "PSOE cocrccccccscccceccccercecscns seats aus a 
*No. 28 galvanized... 6.25 7.695 7.695 7.25 7.70 6.50 7.695 6.75 At the places named, the following prices in cents per pound prevail 
“No. 26 galvanized. 9.95 7.395 7:395 6.95 740 620 7.395 645 for 1 ton or more: | ° . 
No. 24 galvanized. 5.80 7.245 7.245 6.80 7.25 6.05 7.245 6.30 ——New York——-. —Cleveland—, — Chicago 
*For painted corrugated sheets add 25c. per 100 lb.; for galvanized 
corrugated add 5c. « a ca eal 
COLD DRAWN STEEL SHAFTING—From warehouse to consumers Jf efo efo gh efo oh efo 
requiring at least 1000 Ib. of a size (smaller quantities take the standard ss Sse £o™ ae §n2 ES oe | 
extras) the following discounts hold: " we On< ” OPS = OFS 
Dew.28.1917 One Year Ago Copper sheets. base.31.00-33.50 35-37 41.00 32.50 45.00 35-36 42.00 
— ? ale ic 25% : e* ov opper wire (carioac 
Fee NORE cevccccesscccsecorsssecs i at coe | (Lit bine 22  Tppnecathrerar range 32.00 36,00 36.00 28.50 44.00 34.00 36.50 
lal emae eet dened det chains pes List plus 10% List “- si’e Brass pipe. base... 36.50 38.50 47.50 40.00 52.00 41.00 46.50 
ee SELLE ESOS ENS SCRE F ETH OCC 04 : ° ast PIUS O'R Brass sheets ag’ 30.75 35.75 45.50 33.00 47.00 35.00 44.00 
a 7 is . . _= Solder % anc 2 
” DRILL ~ tae from list price are as follows at the (case lots) ..... 48.00 40.50 27.590 43.25 2825 41.50 28.25 
aces named: 
Extra Standard Copper sheets quoted above hot rolled 16 oz.. cold rolled 14 oz. and 
RIP a aah faa i ie ted a ale ee Se 30 % 40% heavier. add 1c.: polished takes le. per sq.ft. extra for 20-in. widths and 
DME gutccn ka sakbeehiageehkscawecannnees 30 % 40 % under; over 20 in.. 2c. : 
DD ccbecnuncs s000¢0808dbbeN bss bekeaweews 35 % 40% 


BRASS x. following quotations are for large lots, 
ale ; : _— : ; mill, 100 lb. and over, warehouse; 25% to be added to mill prices 
SWEDISH (NORWAY) IRON—The average price per 100 Ib. in for extras; 50% to be added to w ‘arehouse price for extras: P 


ton lots, is: 4 j 
en Dec. 28,1917 One Year Ago Dec.28.1917 One Year Ago 
PCT ere amr $15.00 $7.50 eee yd gpebeyqebonteelgeehepcichcheepupetebeiseshabap 925.09 043.20 a 
I <b hw dec gna ia ae ae ieee ale ae 6 15.30 7.50 bl eplaacep iao gcliak atin aii is ieee 3400 38,0 g 
alae nciateehdl san eeptatse cenit petegede 15.00 5.75 SEED. SHCSAESE AROSE SERERES SER EH ESSE. 2. 38.00 E 
. ST TTT TTT PTT TT TT Tee 37.00 42.50 q 


In coils an advance of 50c. usually is charged. 


Note—Stock very scarce generally. ZINC SHEETS—tThe following prices in cents per pound prevail: 








sounes owen ee Gee SIG 6. 600 6c ee dAnw se ob HH 4 ODEN eeESCAbO OS 19.00 é 
WELDING MATERIAL (SWEDISH) —Prices are as follows in cents In Casks———, -——Broken Lots— j 
per pound f.o.b. New York, in 100-Ib. lots and over: Dec. 28, One Dec. 38, ws = 
: : 1917 Year Ago 1917 Year Ago 
—— Wire* Cast-Iron Welding Rods Cleveland ..........-eeee: 21.00 23.00 91.95 23.95 
}. a e+ # by 12 in. long......... 20.00 Wew Yorum ....cccccccccee 20.00 22.00 20.50 23.00 
Ne. ie pe. Y No. 10 ™ by 19 in. long......... 14.00 SD ct cnsdcacaaessones 21.00 22.75 21.50 23.25 
iittala tana are eis % by 19 in long......... 12.00 : ' 
S Fees 21.00@30.00 % by 21 in. long......... 12.00 ANTIMONY—Chinese and Japanese brands in cents per pound, in os 
z: No. 14 and } i. ; ' ton lots, for spot delivery, duty paid: if 
a on vexsekendun *Special Welding Wire Dec, 28.1917 One Year Ago j 


20 eee eeeees J Me cvia cesarean caeuneenee To os on nud Ce edeuchan akin 15.50 14.75 
 ¢uvvbaeanbadeummena Re Ser oe ee 7.75 16.00 
‘Very scarce. TH she teevecsvues obs eens Se ED £e:h 566506060 66b cane se ceeeeeenes 16.00 15.00 
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OLD METALS—The following are the dealers’ purchasing 


prices in cents per pound: 
——New York—— -— Cleveland —, 


Dec. 28, One Dec. 28, One 

1917 Year Ago 1917 Year Ago 
Copper, heavy and crucible.... 22.00 29.50 21.00 28.50 
Copper, heavy and wire...... 21.00 28.00 20.50 28.00 
Copper, light and bottoms..... 19.00 25.00 19.00 25.50 
nt Mn é¢bsec+av tine en 5.50 6.25 6.00 7.00 
la 4.00 5.75 5.00 5.50 
BE EE os ccasecvecesns 14.25 16.00 1450 17.25 
DE, BE. 65664 cece nesces 10.50 13.50 11.50 13.75 
No. 1 yellow brass turnings. 14.00 17.00 13.00 15.75 
BE sesh He stars eseeeewence 5.00 2.00 5.50 9.00 


ALUMINUM—tThe following prices are from warehouse at 


places named: 
Cleveland 


37.00c. 


i New York 
No. 1 aluminum, guaranteed over 99% pure, in 
ingots for remelting (ton lots), per Ib..... 36—38c. 


COPPER BARS from warehouse sell as follows in cents per pound, 


for ton lots and over: 
Dec. 28,1917 One Year Ago 


Pe Tn “basics cise takeiaes benvotaee 35.00 41.00 
| ROE EEE ye rye rere arene a oan 36.00-—37.00 47.00 
PET TTT eee TT Tt eee ee 33.50 42.00 


BABBITT METAL—Warehuse prices in cents per pound: 





——New York——, -——Cleveland——, =e 
Dec. 28, One Dec. 28, One One 
1917 Year Ago 1917 Year Ago 1917 Year Ago 
Sest grade 70.00 60.00 93.00 51.25 70.00 50.00 


30.00 21.50 18.50 25.00 @ 30.00 20.00 


SHOP SUPPLIES 


NUTS—From warehouse at the places named, on fair-sized 
orders, the following amount is deducted from list: 


-—New York—, ——Cleveland——, -— Chicago —, 


Commercial 40.00 


Dec. 28, One Dee, 28, One Dee. 28, One 
1917 YearAgo 1917 YearAgo 1917 Year Ago 
Hot pressed square. ..$1.00 $0.50 $1 40 $2. 75 $1 = 5 $3.00 
Hot pressed hexagon. 1.00 50 1.20 2.75 85 3.00 
Cold punched square. 1.00 50 75 3.00 1.00 2.50 
Cold punched hexagon 1.00 00 Ta 3.00 1.00 3.00 


Semifinished nuts sell at the follo“ing discounts from list price: 


Dec. 28.1917 One Year Ago 
i & SPPPrerever rice eT Ce Tee Te eT eT 40% 50% 
CE 5 4604646 660066 6006640540 8O68 OSS 60 % 50—10% 
0 Pe ee ere re ee ee eee eT 50% 50—10% 


CARRIAGE BOLTS—From warehouses at the places named 
the following discounts from list are in effect: 


New York Cleveland Chicago 
ee Oc cee seedew ene wedcses 30% 45 % o 40—2%4 % 
pe a ee eer re 10% 35 9 30—5 % 

MACHINE BOLTS—Warehouse discounts in the following 
Cities: : 

New York Cleveland Chicago 
% by 4 in. and smaller......... .. 30% 50% 40—10 % 
Larger and longer uptolin. by 30in. 15% 40% 30—5 % 

WASHERS—From warehouses atthe places named the following 
amount is deducted from list price: 

For wrought-iron washers: 
Mew York ..... $1.00 Cleveland ..... $3.50 Chicago ..... $3.00 


For cast-iron washers the base price per 100 Ib. is as follows: 
New York $5.00 Cleveland $4.50 Chicago 


COPPER RIVETS AND BURS sell at the following rate from 
warehouse: 





————— Rivets Bu 
Dee. 28. 1917 One Year Ago Dec. 28, 1917 
Cleveland. List plus 10% List price List plus 10% 
Chicago... List price List price List price 
New York. 20% from list 102% % from List plus 5% 1 
ist 


rs — 
One Year Ago 
List price 
List pr ice 

0-214 % from 
list 


RIV ETS—tThe following quotations are allowed | for fair-sized 
orders from warehouse: 


New York Cleveland Chicago 
sm % 35 % 0% * 
ee a 33.4 ious 
*For less than keg lots the discount is 35%. 
Button heads, 3, Z, 1 in. diameter by 2 in. to 5 in. sell as fol- 
lows per 100 Ib.: 
Mew York ..... $700 Cleveland ..... $5.85 Chicago ..... $5.50 
Coneheads, same sizes: 
New York ..... $7.10 Cleveland ..... $5.95 Chicago ..... $5.60 
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|} SHOP MATERIALS AND SUPPLIES 


ght ti4408 00800 0000NUENGNOUOUGNGOOUOONEOOOOOOOOOCOONOOUUOOOOQOUUEEGOOUEOOOOOGEOGOOUOGEGOOUUOOGOUOOGEOOOUOENGOOUUEGUUOOUOOONOOGOCONGOOOUEEOOOOUOEOOOUEEOOOOOGENOOOOEEOOOLOGEOOUOGOOOOEGAOOOUSUANA SOON eA ALAA UEPT AEGON SEA PET TATE HN 


MISCELLANEOUS 


SEAMLESS DRAWN 
from warehouse in 100-Ib. 


TUBING—tThe base price in cents per pound 
lots is as follows: 


New York Cleveland Chicago 

PE cc eneesdteesdctoaseeeesenas 36.50 40.00 40.00 

DE 66c340ce ad sede Oreek eben 39.00 40.00 41.00 
For immediate stock shipment 3c. is usually added. The prices of 


For lots of less than 100 Ib. 


course vary with the quantity purchased. 
for lots of less than 75 Ib. 


but not less than 75 Ib., the advance is lc.; 
but not less than 50 Ib., the advance is 2 Yee. over base (100-Ib. lots): 
for less than 50 Ib. but not less than 25 ib., 5c. should be added to the 
base price; and for quantities under 25 Ib. the increase above base is 10c. 


TIN PLATES—Warehouse prices per box: 


Coke tin plate, 14 x 20: 
-—New York—, -— Cleveland — — Chicago — 








Dec. 28, One Dec. 28 One Dec. 28, One 

1917 YearAgo 1917 YearAgo 1917 Year Ago 
 f eererrrr re $12.00 $8.25 $12.00 $5.40 $11.75 $6.80 
a [ee Wises vaus 12.15 8.40 12.17% 555 11.90 6.95 

Terne plate, 20 x 28: 
Base Net Coat- 
Weight Weight ing 
100 Ib. 200 3. 8. 00 $10.50 $11.60 $17.90 $11.25 
I. C. 214 8.. 19.30 10.80 11.90 1825 11.55 
I. C. 270 is « ae 12.80 14.15 20.35 13.60 
I. C. 218 13.. 2154 12.00 13.00 19.25 11.95 
I.C. 221 «(15 32°00 13.00 18.50 19.50 12.90 
. @ 226 30 22.50 13.50 14.75 20.50 13.80 
I. C. 231 25 23.00 14.25 15.75 21.30 15.05 
3. S, 236 30 23.50 1550 16.75 22.25 16.05 
I. C. 241 35 25.00 17.00 17.75 23.25 17.15 
I.C. 246 40 25.50 19.00 19.00 24.55 18.40 
COTTON 
-————New York————_, 
Dec. 28,1917 One Year Ago Cleveland Chicago 

[0 eee 11.00 t0 13.00 13.00 to 15.00 16.00 12.00 to 13.00 


Colored mixed... 8.50to012.00 10.00t012.00 12.50 10.00 to 12.00 


SAL SODA sells as follows per 100 Ib.: 


Dec. 28. — 7 One Month Ago One Year Ago 
Ne oe es eee b wie ean $1.75 $1.75 $1.75 
ED 65 te <.c aa kgein's 175 1.75 1.75 
Ee 2.35 2.10 1.85 
ME wasnsaséckdeannane 2.00 2.00 cy't 





- are prices per net ton at ovens, Connells- 
ville, and cover the past four weeks: 


Dec. 7 Dee. 14 Dec. 21 Dec. 28 
Prompt farmace® .....ccccces $7.00 $7.00 7.00 7.00 
Prompt foundry ........... 7.00 7.00 7.00 7.00 


WIPING CLOTHS—In Cleveland the jobbers’ price per 1000 is 
as follows: 
13% x 13% $45.00 13% x 20% 
In Chicago they sell at $30@33 per 1000. 


coccccc ccc cs SEO EBB EK BOB ccccccsccses $52.00 


FIRE CLAY—The following prices prevail: 

Dec. 28. 1917 
100-lb. bag $0.50 
75-lb. bag 2.50 


1 Month Ago 
$0.50 


Chicago 
2.00 


Cleveland 


ROLL SULPHUR in 360-lb. bbl. sells as follows per 100 Ib.: 
Dee. 28,1917 One Month Ago One Year Ago 


| we... TET ETT TT $4.15 to 4.30 $4.15 to 4.30 $2.25 
CEE cia ke seen enews 4.50 4.50 2.60 
Chicago 4.00 4.00 2.75 


LINSEED OIL—These prices are per gallon: 





—New York—, -— Cleveland —, — Chicago —, 


Deer. 28, One Der. 28, One Dee 28 One 
1917 YearAgo 1917 YearAgo 1917 Year Ago 
Raw in barrels..... $1.°8 $0 96 $1.25 $1.00 $1.26 $1.03 
SO GOED .iccces 1.38 1.00 Re 40 1.10 1.36 1.13 


WHITE AND RED LEAD in 500-lb. lots sell as follows in cents 








per pound: 
Red a, White 
Dec. 28, 1917 1 Year Ago Dec. 28.1917 1 Lid Ago 
Dry 
Drv In Oi] Dry In Oi] = and In Oil ott YY Oil 
5- and 50-Ib. kegs 11.50 11.90 10.50 11.00 10.50 10.50 
oi. a Me wa. 6 11.75 27 80.73 F3.20 10.75 10.75 
109-Ib. keg ...... 11.25 11.50 11.00 11.50 11.00 11.00 
1- to 5-Ib. cans... 13.25 13.00 12.50 12.50 13.00 12.50 
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METAL WORKING 





an x, 
ENLARGED 





NEW ENGLAND STATES 


American Graph- 


Conn., Bridgeport—The 
ophone Co., 1376 Washington Ave., has 
awarded the contract for a 1- -story, 116 x 


brick factory. 

Conn., New Haven—The S. H. Barnum 
Co., 20 Whitney Ave., has awarded the con- 
tract for a 40x58-ft. addition to its 
foundry. 


28-ft. 


Conn., New London—The Groton Iron 
Works, Eastern Point Groton, plans to 
build additions to its plant to be used for 
the construction of steel and wooden boats 





for the Emergency Fleet. Estimated cost, 
$3,000,000. 

Conn., Stamford—The J. Davenport Co., 
98 Foundry St., manufacturer of gasoline 
engines, has been incorporated with the 
Ross Engineering Co., Bridgeport, and the 
Steinmetz Electric Truck Co., Newark, 
N. J., and plans to build a 90x 300-ft. 
factory. 


Conn., Waterbury—The Simonsville Man- 
ufacturing Co., manufacturer of metal spe- 


cialties is building a 1-story, 20 x 40-ft. 
factory on Pearl Lake Rd. 
Conn., West Haven—The American 


Buckle Co. is building a 2-story, 40 x 60-ft. 
addition to its factory. 


Me., Eastport—F. A. Buck is building a 
2-story machine shop. 


Boston—C. L. Berger & Sons, 37 
Williams St., manufacturer of instruments, 
plans to build a 1- and 2-story, 22 x 372-ft. 
addition to their plant. 


Mass., 


Mass., Everett—The General Electric Co., 
River Rad., Schenectady, N. plans to 
build a 1-story foundry here. Estimated 
cost, $35,000. 


Mass., Salem—The Walter G. Ruggles 
Co., Foster Court, manufacturer of valves, 
plans to build a 2-story, 40x 100-ft. addi- 
tion to its machine shop. Estimated cost, 


$15,000 


R, I., Woonsocket—The Rosemont Dye- 
ing Co. has awarded the contract for a 
2-story, 18x a ft. brick machine shop to 


be erected on East School St. 


ATLANTIC STATES 


destroyed 
Steel Co. 


MIDDLE 


Del., New Castle—Fire recently 
portion of plant of Bethlehem 


Loss, $75,000. Noted Aug. 9. 

Del., New Castle — The Penn-Seaboard 
Steel Co. has had plans prepared for the 
erection of a 1-story, 90 x 380-ft. foundry. 


Estimated cost, $100,000, 
Wilmington—The B. E. Shaw Co., 
Lombard St., manufacturer of 
has awarded the contract for 
268-ft. addition to its plant. 
$40,970. 


Del, 
2nd and 
steamfittings, 
a l-story, 50 x 
Estimated cost, 


Wilmington—tThe Harlon Branch of 


Del., 
Steel Co., 3rd and Herald 


the Wilmington 


Sts., plans to build a shop at foot of West 
St Estimated cost, $4000. 
Md., Baltimore—The Bartlett-Hayward 


manufacturer 
build a 
factory. 


Co., Seott and McHenry S&t., 
of foundry machinery, plans to 
1-story, 40x 49-ft. addition to its 
Estimated cost, $8000. 




















N. J., Camden—The Camden Auto Radi- 


has awarded 


ator Repair Co., 507 Arch St., 
75-ft. ad- 


the contract for a 2-story, 20 x 
dition to its plant. 


N. J., Camden—tThe Esterbrook Steel Pen 
Manufacturing Co., Delaware Ave., has 
awarded the contract for an addition to 
its plant. Noted Dec. 13. 


N. J., Jersey City—G. W. Bradley Axe 
and Tool Manufacturing Co. recently in- 
corporated with $10,000 capital stock, plans 
to build a factory. G. W. Bradley, Weston 
St., Westport, Conn. H. A. Danie, New- 
burg N. Y., and C. Hogue, 32 Park Ave., 
New Rochelle, N. ¥. . interested. 


N. J., Newark—J. Campbell & Co., Plum 
Point, is building a 1-story, 25 x 84-ft. ma- 
7 shop. Estimated cost, $3500. Noted 

ec, 


N. J., Newark—The Heller Bros. Co., 
879 Mt. Prospect Ave., manufacturer of 
files, rasps, ete., has had plans prepared 
for a new 1l1-story, 75 x 85-ft. addition on 
Verona Ave. Estimated cost, $10,000. 


N. d., Newark—The Universal Compound 
Cor, 428 West 25th St.. New York City, 
manufacturer of roofing specialties, has 
acquired a 4-story, 50x 100-ft. factory at 
Matt St. and Passaic Ave., here, and plans 
to equip same for its own use. 


N. J., Newark—The Upson Walton Co., 
462 Riverside Ave., manufacturer of wire 


rope, is having plans prepared for the erec- 
tion of a 2-story, 28 x 125-ft. brick factory. 
Estimated cost, $15,000. R. W. Erler, 45 


Clinton St., Arch. Noted Dec. 27. 


N. J., Salem—Fire recently destroyed the 


garage of H. Harris, 7th and Grant St. 
Loss, $50,000. 
N. J., Trenton—Fire recently destroyed 


the car barns and shops of the Trenton & 
Mercer County Traction Corporation on 
Lalor St. Loss, $70,000. 


Wharton—Fire recently damaged 


N. d,, 
Loss, 


the plant of the Wharton Steel Co. 
$10,000. Noted Dec. 13 


Albany—G. H. Thatcher & Co., 
Thatcher St., manufacturer of 
iron castings, plans to rebuild its plant re- 
cently destroyed by fire. Estimated cost, 
$75,000. Noted Apr. 19. 


Nw. We 
Learned and 


N. Y., Buffalo—The Buffalo Engine Co., 
14 Perry St., has acquired a 2-story build- 
ing on Superior St. and will equip same 
for its own use. 


N. ¥., Montour Falls—The Shepard Elec- 
tric Crane and Hoist Co. has increased its 
capital stock from $500,000 to $1,000,000 


and plans to build an addition to its plant. 


York—(Borough of Bronx)— 
The Nesta Construction Co., 655 East 189th 
St., has had plans prepared by De Rose & 
Cavalieri, Arch., for the erection of a 
1-story. 99 x 160-ft. brick garage on Walker 
Ave. Estimated cost, $26,000. 


N. Y¥., New 


N. ¥., New York—(Borough of Brook- 
lyn)—The Brass Goods Manufacturing Co. 
Union St., has had plans yoy by 
Arch., 319 Baltic St., for the erec- 


533 


J. Burke, 


tion of a 4-story garage and factory on 
Irving Ave Estimated cost, $10,000. 

N. Y., New York—(Borough of Brooklyn) 
The Bureau of Yards and Docks, Navy 


awarded the contract for 


Dept., Wash.., 
erected here. 


a shipbuilding 
Estimated cost, 


has 
plant to be 
$316,000. 
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N. Y., New York—(Borough of Brooklyn) 
—T. Paulson & Sou, Inc., 97 2nd Ave., has 
awarded the contract for the erection of a 
2-story, 35x 39-ft. brick foundry. Esti- 
mated cost, $6000. Noted Dec. 20. 


N. Y., New York—(Borough of Brooklyn) 
—S. G. Stewart, 2205 Newkirk Ave., has 
had plans prepared for a 1-story, 79 x 140- 
ft. garage to be erected on Bedford Ave. 
and Lenox Rd. Estimated cost, $25,000. 


N. Y., New York—(Borough of Manhat- 
tan)—The Liberty Steel Products Co., 
Woolworth Bidg., is in the market for plate 
and angle shop equipment. 


N. Y., New York—(Borough of Manhat- 
tan)—M. M. Ostrander and H. Lewis, 32 
Liberty St., have had plans prepared for 
a 2-story, 59 x 105- ft. garage. Estimated 
cost, $25,000. 


N. Y., Niagara Falls—The General Abra- 
sives 0. is building an addition to its 
plant on College Ave. 

N. Y., Rochester—The Gleason Works, 
1000 University Ave., manufacturer of 
gears, gear cutting machinery, etc., plans 
to build a 1-story, 75 x 80-ft. addition to 
its factory. Estimated cost, $12,000. 


N. Y., Syracuse — The A.* Brady Co., 
manufacturer of poles, has had plans pre- 
pared for a new factory to be erected on 
Greenway Ave. 


N. Y., Syracuse — The Sanford Motor 
Truck Co., St. Marks Ave. and West Fay- 
ette St., has awarded the contract for a 


l-story, 80 
cost, $9000. 


x 80 ft. factory. Estimated 


Noted Dec. 20. 


Penn., Canonsburg—E. W. Edwards and 
asociates purchased the plant of the Can- 
onsburg Steel and Iron Works and plan to 
build an addition to same. 


_Penn., Farrell—The American Sheet and 
Tinplate Co. has had plans prepared for a 
new factory. Noted Nov. 


Penn., Ft. Mifflin—The Bureau of Yards 
and Docks, Navy Department, Wash., has 
awarded the contract for a 1-story am- 
munition box repair plant to be erected here. 


Penn., Lancaster—The Champion Blower 
and Forge Co., Harrisburg, has awarded 
the contract for the erection of a 50 x 100- 
ft. addition to its plant. 


Penn., Lewistown — The Belmont Motor 
Co., Union Trust Bldg., Harrisburg, plans 
to build a new factory here. G. G. Goch- 
naur, Pres. 


Penn., Philadelphia—The W. Cramp & 
Sons Ship and Engine Co., Adams ana 
Thompson St., has awarded the contract 
for a 1-story, 140 x 220-ft. brick addition 
to its foundry. Estimated cost, $40,000. 
Noted Dec. 20. 


Penn., Philadelphia—The Lanston Mono- 
type Co., 25th and Locust St., has awarded 


the contract for a 1-story, concrete addition 
- its plant. Estimated cost, $20,000. Noted 
ec. 27. 
Penn., Philadelphia — The Lycoming 
Foundry and | Machine Co. plans to build a 
new foundry 


Penn., Philadelphia—The Merchant Evans 
Co., 2025 Washington Ave., has had plans 
prepared for an addition to its machine 
shop. Estimated cost, $18,500 
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PRODUCTION 


By M. E. HOAG 





The data and illustrations used in this article 
were secured in the factory of the Boss Nut Co., 
Chicago, Ill., and show what may be accomplished 
toward increasing production by better stock 
handling methods. 





the same that prevails in thousands of other shops 

throughout the country, and resulted not only in 
low production, but also in a number of hospital bills for 
workmen who injured themselves by lifting weights that 
were beyond their strength. With the old methods, the 
punch presses shown in the headpiece, were supplied 
with large metal pans to catch the nut blanks and cut- 
ting compound. This made it necessary for the press 
operator to dip the compound from the pans and put it 
back into the individual supply tank with which each 
machine was equipped. The installation of the Rich- 
ardson-Phenix filtering and supply system described on 
page 1111, Vol. 44, American Machinist, overcame a very 
great part of this trouble, but it was still necessary for 
the workman 
to shovel the 
nut blanks in- 
to receptacles 
w hich later 
had to be 
trucked away 
andlifted 
and dumped 
into the tum- 
bling barrels, 
and again 
handled and 
taken to the 
storage bins. 
There was 


Ti old method of handling stock in this plant was 
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on practically one size of blanks so it is not necessary to 
keep the rough stock in storage racks and move it to 
the presses as needed. It is moved directly from the 
cars to the racks from which it will be used. A view 
of presses and stock is shown in Fig. 2. 

As now equipped with the filtering system, each press 
has a sump basin in the floor under it; an iron grating 
A (see headpiece) over the top, prevents stock from 
dropping through. 

Small steel kegs provided with perforated bottoms 
are placed under the press to receive the blanks, the cut- 
ting compound draining through and back into the sup- 
ply pipes. Truckers remove the kegs when full, and re- 
place them with empties. The punch-press operator is 
thus enabled to devote his entire time to actual produc- 
tion, and today there is being turned out over 100 per 
cent. more work than with the old system. This 100 
per cent. is a very conservative estimate, as actual data 
sheets show the increase to be much greater than this. 
Over 25 per cent. of this increase is credited to the 
longer life of the tools, partly due to the improved filter- 
ing and supply system, and the balance to stock-handling 
methods. No lifting of stock is required from this 
point. When 
a keg is ready 
to be moved 
the truck is 
slipped under 
it and it is 
wheeled to 
the tumbling 
barrels shown 
in Fig. 3, 
where it is 
dumped into 








the hopper 
car shown at 
A. The car 
is mounted on 





also lost time 
due to ineffi- 
cient methods of handling the raw bar stock, and many 
times the tapping machines were idle from lack of 
blanks. 

As now handled, the rough stock is stacked immedi- 
ately back of the punch-press operators, and can be 
reached without unnecessary effort. Each press is kept 


FIG. 2. 


RAW STOCK STORAGE 


double truck 
as shown, and 
with an electric-driven lift it may be raised to the posi- 
tion shown, or lowered to a pit under the barrels. To 
receive stock it is dropped to the pit level, which brings 
its upper edge flush with the floor, and the kegs dumped 
into it. It is then raised to the upper tracks and out 


over the barrels, and the blanks dumped into them. 
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After tumbling sufficiently the car is again dropped 
to the pit level and run under the barrels which are 
dumped into it. The car is then raised to the track B 
and run out over the storage bins in front of the tappers 
shown in Fig. 4, and dumped. 

It can be readily seen that by this method no heavy 
lifting is required, and very little man power is used 
in moving the stock from the time it is unloaded from 
the car until the nuts are tapped and ready to be 
shipped. 

The Boss Nut Co. also makes bolts and rivets that 
require annealing, which is handled in the simple oil- 
fired furnaces shown in Fig. 5. The principal features 
of these furnaces are the movable steel tubes AA which 
receive the stock. If the stock does not heat evenly, 
the workman turns the tubes and gives the pieces being 
annealed an even heat. 

When properly heated the work is raked out of the 
tubes and falls into the tank B which is below floor level, 
and has an incline at the left end. Steel tote pans with 
perforated bottoms are placed in the bottom of the tank 
and receive the work as it is raked from the furnaces. 
When it has remained in the cooling solution a suffi- 
cient length of time, the pans are pulled up the incline 
and allowed to drain and finish cooling, enough heat 
peing left in the pieces to dry them. 


WOMEN IN THE VARIOUS DEPARTMENTS 


A number of girls and women are employed in this 
factory, working in every department except the punch 
press. They receive the same piece-rate pay as the male 
employees and their weekly pay averages about $15. In 
some departments these girls make as high as $20 or 
$22 per week. However, they are not put on the very 
heavy work but are given the lighter class of work to 
handle. The one shown in Fig. 6 operates a thread- 
rolling machine. Others handle the Acme tapping ma- 
chines, headers, burring machines, and assemble and 
pack the stock for shipment, as shown in Fig. 8. 

The girl at the Acme tapping machine in Fig. 7 has an 
unusually good uniform for women employees who work 
around machinery. The bloomers are sufficiently loose 
to permit putting on over the skirts, yet are not liable 
to be caught in moving machinery any more than is her 
hair which is “bobbed.” 

As stated before in the columns of the American Ma- 
chinist, women employees in machine shops or factories 
where there is rapidly moving machinery, should either 
wear caps or have the hair cut rather close. 


Training Women for War Work 
By GLENN B. HARRIS 


The need of educating women in the vocations, or- 
dinarily and heretofore only followed by men, is daily 
becoming more apparent. The expenditure of the vast 
sums of money at the disposal of the Government for 
the prosecution of the war, will naturally find a large 
percentage of its outlet in the manufacture of immense 
quantities of munitions not only for the use of both 
our own army and navy, but also for these branches 
of the service of our Allies. 

It is fair to assume that of the men directly engaged 
in the production of munitions, at least 30 per cent. are 
within the draft age as at present established. In 
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addition there are the skilled men within the age limit 
who are producing the machine tools and other essentials 
necessary to munitions manufacture. It is unquestion- 
ably true that not one of our skilled mechanics can 
Be spared from his present duties, but on the other 
hand, it must be recognized that they are subject to call 
and not immune from the draft. 

Under the circumstances it is well to face the problem 
confronting us of being in a position not only to 
maintain our present output, but to provide for that 
greatly increased demand which is certain to follow as 
soon as our forces are fully under way in Europe. 

In Great Britain the worth of women has been recog- 
nized by the Premier Lloyd George, who has stated 
that “Women’s work in the war has been a vital con- 
tribution to our success. It would have been impossible 
to produce that overwhelming mass of ammunition used 
at the Somme had it not been for the work of women. 
They have shown a devotion, a zeal, and a courage which 
are beyond challenge.” 


VIEW OF A PROMINENT FRENCHMAN 


The French High Commissioner of France to this 
country, M. Tardieu, vouched for the efficiency of women 
in saying “There is no line of mechanics in which our 
women have not beceme proficient since the men have 
gone to war.” Surely what French women have done, 
American women can do! 

It must be accepted as a fact that when such eminent 
men as Premier Lloyd George and M. Tardieu testify 
to women’s worth, the question in what capacities 
women’s services can be utilized along mechanical lines, 
is one worthy of careful and serious consideration, for 
it is undoubtedly true that in Great Britain and France 
women have been so trained that they are skilled in 
mechanical trades which no woman touched previous 
to the war, and the intensive system of instruction has 
proved that an almost illimitable amount of emergency 
labor has been discovered capable of accomplishing 
what was heretofore considered a trade mystery, and 
possible of performance only by men. 

Already in this country women’s services are being 
utilized to a considerable extent in machine shops and 
munitions factories with highly satisfactory results. 


WORK IN THE MUNITIONS FACTORIES 


In many munitions plants all small drilling and auto- 
matic lathe work has been delegated to women, and 
with a little instruction they become proficient in the 
use of a micrometer. The different operations intrusted 
to women have been most satisfactorily performed and 
great aptidude displayed in acquiring a knowledge of 
what is required and in the acceptable accomplishment 
of the same. 

One of our very largest industrial establishments 
engaged in the manufacture of small arms makes the 
unequivocal statement that on grinding machines (sur- 
face and cylinder), shaping machines, milling machines 
and machines of this class, “women are producing as 
good work as that of a specialized toolmaker.” It would 
then seem that in mechanical operations within her 
physical strength, woman is proving herself not only 
the necessary substitute for man but his equal in the 
performance of tasks assigned her. 

It has been said and truthfully, that a man entering 
a machine shop is not content to remain indefinitely on 
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the production of a single article or in following con- 
tinuously one operation, whereas a woman perhaps 
possessed with more patience than is man, is entirely 
satisfied to follow to the end the duties allotted her 
and thus to become extremely proficient in her special- 
ized work. 

There has been considerable discussion as to con- 
servation in wearing apparal as well as in food stuffs 
and if conservation in this branch of manufacture 
and consumption becomes a fact, as it is on the other 
side and likely to become here, a very large number 
of female operators would immediately be available 
for the sterner work made necessary by war. 


MEN NoT DISPLACED 


The entrance of women into the mechanical field, 
is not to mean the displacement of a single skilled 
workman, since the demand which is constantly in- 
creasing and will continue to increase, will be consider- 
ably amplified; for not only must the ranks of labor 
be depleted because of the draft made and those to 
follow, but there is also to be regarded the imperative 
requirements of all increased output in munitions and 
other accessories essential in warfare. 

Possibly it would be wise to follow the plan of the 
English government which has established vocational 
or training schools throughout the kingdom, although 
actual experience in the shop in which service is to 
be rendered would seem to be the preferable plan and 
the one by which results would be the most quickly 


obtained. 


The Chase 
By ENTROPY 


Every live wire wants to spend his time chasing 
something. After he catches it he loses his interest. We 
see this phase of human thought exemplified in moving 
pictures. The first pictures that attempted to depict 
human experience showed runaway pursuits. The crude 
and ludicrous attempts of those days now give way to 
thrillers in which the hero, or preferably the heroine, 
escapes from one desperate encounter after another for 
fifteen weeks in succession. Everything we do is 
based on this'same idea. Some years ago men con- 
ceived the idea that they would build pieces of mechan- 
ism, anything from a waterwheel to a clock, and they 
built it. When it was done they stopped working on it. 
They did not consider it necessary to build one after 
another, all alike because every customer wanted some- 
thing different from what his neighbors got. 


PRIDE IN WORKMANSHIP 


In those days there was pride in workmanship and de- 
sign. Every mechanic or craftsman was literally in 
business for himself, for even if he drew day wages 
from the master, he worked for something besides 
money. 

Now we have changed it all. We think of the good 
old days when men took an interest in their work, and 
we sigh and say that such things can never come again 
because workmen are deteriorating, but we overlook the 
fact that we have really taken away from most men 
the true incentive to do things. Men work for money 
because that is all that we offer them or allow them to 
take. 
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We hire a man and assign him to a milling machine. 
We give him a thousand castings, a blueprint, a fixture, 
and some milling cutters, and we tell him exactly what 
to do and possibly tell him what motions to make. If 
he shows any idea of originality, we fix a cold stern 
eye on him and tell him what meek and lowly folks 
young men should be, and thereby throttle any pos- 
sible ambition on his part. 

The lamentable thing is that this will probably be 
worse before it is better. The present pressure to sub- 
divide every kind of work so that the veriest tyro can- 
not go far wrong, reduces the possible interest, which 
that operative has in ovr work, to one of plain dollars and 
cents. He says, for example, “You will not let me know 
what I am working on, not even what function it per- 
forms in the finished machine. You reduce my knowledge 
of this machine to such an extent that I do not know 
whether this part of this shaft fits in some hole that 
someone else has made, or whether it fits in the open 
air. All I want from you is money, so that I may buy 
something; possibly the very machine, a small part of 
which I may be making parts for. Give me money, and 
plenty of it, or else give me an opportunity to see 
what I am doing and allow me to take an active part in 
producing it.” That is the frame of mind to which we 
have reduced the men on whom we depend for profits, by 
the extension of the factory system to our machine shops. 


REMEDIES 


What can we do about it? Everything. We can 
return the element of the chase to the work by pitting 
one man against another, or one factory against another 
factory. We can let our employees know what they are 
working on by letting them see the rest of the shop, 
instead of issuing passes to them permitting them to 
enter nothing but their own departments. If we can- 
not send them around to other parts of our works in 
other cities we can have moving picture films to show 
them. If we really desire to get any of the craftsman’s 
old enthusiasm back we must decrease the ‘subdivision 
of work so that each man will make something in which 
he can take a just pride. This is by no means easy; 
nor is it economical in the ordinary sense. It can only 
be economical as it increases the interest of the em- 
ployee and creates a desire to spend more time upon the 
work in hand. How much chance for gain there is, is of 
course, a variable in different shops. On the average 
however, the operator who really works up to his com- 
fortable speed more than half the time we pay him for, 
is the exception. Of course if he is simply a watchman, 
standing around to stop things if they go wrong, then 
it is not so very necessary that he should be very 
active, yet we might gain as much in work not spoiled 
if we could get his interest, as we would from the other 
class of men. 

This sounds very Utopian, and very unscientific, but 
we have to weigh the ultimate advantage to the industry 
against the disadvantage of continuing to man our shops 
with men whose sole aim is to take the last dollar 
possible for the least possible time and exertion. If we 
go on as we are now, every rush of business will surely 
bring on this holdup that we are experiencing, a thing 
which did not occur to any such extent under the old 
craftsman method, when both employer and employee 
were anxious to live and let live. 
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Use of Diamond Tools in the Shop—I 


By FRANK A. STANLEY 





A description of a variety of purposes to which 
diamonds may be put, such as turning, boring 
and reaming appliances for brass, iron and steel, 
hard rubber and compositions. Details of speeds, 
feeds and output are given. 





and other materials have long been used in 

certain shops, they are by no means so well- 
known to mechanics in general as they should be, for 
a properly selected and shaped diamond has remarkable 
properties in the way of retaining its cutting edge for 
long periods of time, and producing surfaces of great 
accuracy and fine degree of finish. 

These diamond points or cutting tools, formerly used 
principally for simple operations in the lathe and for 
shaping grinding wheels and the like, have more re- 
cently been adopted for a great variety of purposes, 
some of which will doubtless be of interest to readers 
of this journal. It will probably be of considerable 
interest to many to read that diamond tools are now 
used in the automatic screw machine for forming, turn- 
ing, boring, and cutting off operations; in the lathe 
for boring and turning both large and small work in 
various materials; in the drilling machine for counter- 
boring and similar operations, and in other machines 
for finish reaming cast iron and other pieces where 
holes are to be sized accurately. 

The illustrations in this article have been selected 
with the view of showing typical jobs actually ma- 
chined with diamond tools made by Thomas L. Dicken- 
son of New York City. 


W =: diamond cutting tools for working metals 


AUTOMATIC SCREW MACHINE WORK 


The first example, Fig. 1, is a small plug, part of a 
primer, which is produced from a hard rubber rod on 
a Brown & Sharpe No. 1 automatic screw machine. 
Four diamond tools are used in this work. The hard 
rubber piece when finished is 7 in. diameter on the 
body, % in. diameter on the formed neck and 3 in. 
long over all. The turning of the body is done with 
a box-tool cutter, Fig. 2, which consists of a shank 
*; in. square by 13 in. long carrying a flat diamond 
cutter, which is inserted in the nose as shown. The 
diamond is 0.06 in. thick, and is shaped with 7 deg. 
clearance to give a free cutting edge. 

The boring tool which enlarges the hole from 0.150 
in. to 0.176 in. is shown in Figs. 3 and 4, the latter 
being an enlarged detail of the tool shank and dia- 
mond cutter. Here the diamond is inserted in a slot 
at an angle of 60 deg. with the center line of the 
shank, and is so shaped as to have 2 deg. back clear- 
ance from the cutting point which is finished to a 
radius of 0.020 in. The thickness is only 0.040 in. 
as the tool shank is, of course, small in diameter, that 
is only 0.140 in. 

A view of the forming tool is given in Fig. 5 and 
the cutoff tool is shown in Fig. 6. Both circular tools 
are made to the general form and dimensions in the 


plan view of Fig. 6, the forming tool being wider than 
the cutoff, and having a straight instead of a bevel 
edge. In other respects the two circular cutters are 
alike. The enlarged detail in Fig. 7 shows the setting 
of the cutoff diamond, and gives a back clearance of 
1 deg. from the cutting edge, and a width of diamond 
of 0.07 in. so that the cutter clears the thickness of 
the circular steel holder by 0.010 in. on a side. The 
forming diamond is set in the same fashion and with 
1 deg. back clearance on each side. 

The rubber parts made with these tools are finished 
from rods 5 or 6 ft. long. The material is very severe 
on steel tools making it difficult to hold the work to 
size owing to the rapid dulling of steel cutting edges, 
and with reduction in spindle speed to a point where 
ordinary tools stand up the output is necessarily limited. 
Before the introduction of diamonds on this particular 
work, 300 pieces per day was about the maximum output 
from the machine. After the diamond tools were intro- 
duced the spindle speed was increased to about 2600 
r.p.m. and an output of 3000 per day was obtained. 
With this work as with various other parts illustrated 
as produced with diamond tools high rates of speed are 
regularly employed with light feeds and usually slight 
depth of cut. 


OPERATIONS ON BRASS AND BRONZE 


Fig. 8 gives the general dimensions of a bronze bush- 
ing, which is finished from the casting by means of 
diamond tools. The bushing is cored out in the foundry 
and is finished inside as well as out. The important 
dimensions are the body diameter 1} in. and the bore 
1 in., and both outside and inside diameters are held 
exact to size by the diamond cutters. The turning 
tool is shown in Fig. 9, and consists of a flat diamond 
cutter, secured in a steel holder { in. wide, % in. high 
and 13 in. in length. The boring tool, Fig. 10, has a dia- 
mond in a steel piece 1 in. long and 8 in. square, the 
steel block itself being inserted in a slot in the boring 
bar as illustrated and secured by two small screws. Both 
the turning and boring diamonds are provided with 
suitable front rake or clearance to give them free cut- 
ting action, and they also have 2 or 3 deg. clearance 
from the cutting edge toward the back. 

The bushing is run at over 2000 r.p.m. for turning 
and boring, the diamond removing 0.003 in. on a side 
in finishing and feeding 0.002 in. per revolution of 
work. Two other pieces of somewhat similar form are 
shown in Fig. 11 and 12. The first of these is a 
cylinder 2 in. in diameter inside by 23 in. deep, the 
other piece, Fig. 12, being a piston to fit the cylinder 
bore. The shape of the casting in Fig. 11 is such as 
to permit it to be readily chucked by the base for the 
turning and boring operations. The plunger casting, 
Fig. 12, is poured with an extension at the rear to 
give a grip for the chuck jaws, this hub or shank being 
cut off after the piece has been machined. 

The diamond turning and boring tools for these two 
pieces are practically identical with the tools shown 
in Figs. 9 and 10. Like other work of this character 
the surfaces are turned down nearly to size by high- 
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speed steel tools leaving 0.003 or 0.004 in. to be re- 
moved with the diamond tools. The rate of feed for 
inside and outside cuts is 0.002 in. per revolution. 

It is of interest to note that diamonds seem to stand 
up indefinitely on such work. For example, one dia- 
mond was used continually for the turning of the 
plungers for a period of over 9 months before it re- 
quired reshaping and then the trouble was due, not to 
wear on the cutting joint, but to chipping of the lower 
surface through an accident in removing the work from 
the chuck. In this connection it may be well to call 
attention to the desirability when setting up such tools 
in the turret lathe of allowing say, a good ? in. or 
1 in. between the tool and the work when the turret 
is run back in order that there may be ample leeway 
for removing and replacing work in the chuck without 
liability of striking the point of the diamond. 


OTHER WORK ON CAST PARTS 


The casting in Fig. 13 is of interest because of the 
requirements in turning out the interior to a perfectly 
true spherical surface. This piece is a meter disk 
chamber, and when assembled it carries a diaphragm, 
which fits at all points on the spherical seat. As shown 
by the sketch the casting is 4} in. outside diameter, 
and the mouth of the opening 3 in. across. The work 
is handled in a special lathe with swiveling mechanism 
for the tool slide, and the surface is turned out by 
means of the curved-face diamond tool, Fig. 14. An- 
other important cut taken in the work with the diamond 
is the conical surface extending from the bottom of 
the spherical seat to the central bore of the casting. 

With the diamond the highest degree of accuracy 
is obtained in spite of the cored openings in the wall 
of the castings which ordinarily would cause trouble 
if the usual steel tool were employed. 


OPERATIONS ON COMPOSITE PARTS 


In Fig. 15 is shown a “Bakelite” case 3 in. in 
diameter with four internal bosses into each of which is 
screwed fast a 3-in. brass stud. The operation here 
is to bore out the seat in the bosses to 2i in. in diam- 
eter, the cut being half in the brass studs and half 
in the casing in which they are set. The diamond 
tool for this work is shown to an enlarged scale in 
Fig. 16. The diamond proper is a flat section set in 
the enlarged head of a steel holder, the general dimen- 
sions of which are given in the illustration. It will 
be noticed that the diamond has a radius of in. on 
the cutting point; a cutting clearance of 7 deg. at 
the side, 12 deg. at the front, and a back clearance 
of 5 deg. 

Several machines are in constant service on these 
cases shown, and from last accounts one diamond tool 
had finished over 100,000 pieces, another 45,000 pieces, 
still another 30,000 pieces, and all three tools were still 
in suitable condition for indefinite service. 

The illustration, Fig. 17, shows a piece of work 
somewhat similar to the one just described except that 
the cut has to be taken across the composition of 
which the case is made and at the same time over 
four brass contact members. This is a 4-point magneto 
distributor, and the brass heads set in the casing are 
Z in. wide over all, so that nearly half of the surface 
to be finished is represented by the brass parts. The 
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diamond tool used is practically the same as the one 


shown in Fig. 16. In both instances with the work 
in Figs. 15 and 17, the machine spindle is run at a 
hizh speed, and the feed for boring and facing is, of 
course, quite fine. The advantage of the diamond in 
making such cuts over two materials of different char- 
acter is quite apparent upon inspection of the finished 
work. The keen edge of the diamond and its free 
cutting qualities make it possible to’ pass over different 
materials without liability of its being pressed back 
slightly by the harder material with attendant lack 
of uniformity in the adjoining surfaces. 

Another form of surface where the free-cutting ac- 
tion of the diamond tool is shown to advantage is seen 
in Fig. 18, which represents a die casting of aluminum 
alloy, which is semicircular in outline, and which has 
a series of openings cast in the body. These slots 
extend over half way across the surface which is to 
be turned and with ordinary tools they weuld present 
a real difficulty in the finishing to the required degree 
of accuracy. With the diamond, however, there is no 
trouble in turning the interrupted surface accurately 
and with a fine degree of finish. 

The work is set up on the faceplate as indicated, two 
pieces at once to complete the circle, the castings being 
located against a central spacing device and held by 
the fingers while the short clamp-plate is tightened 
with the thumbscrew. As only a light cut is taken no 
great amount of pressure is required to hold the work 
in place. The machining of such pieces with the dia- 
mond has demonstrated the advantages of high rates 
of speed of rotation. 

It seems to be desirable to run the work at the 
highest spindle speed obtainable for the diamond will 
stand up at any speed, and the high velocity gives 
at the same time an increased output and a splendid 
finish on the surface of the material. As a matter 
of fact, when the diamond was first applied to this 
particular piece, Fig. 18, the work was tried out first 
with the spindle running at comparatively low speed, 
with the result that the surface appeared somewhat the 
same as if it had been operated upon by a dull steel 
tool, or one ground to improper rake and clearance. 
With the speeding up of the work, the character of 
the surface was improved to a degree that gave it an 
appearance of having been polished, there remaining 
no indications, whatsoever, of any tool marks or feed 
Inies from the diamond point. 


Slackers in the Shop 
By D. A. BAKER 


Within the past few days I have had occasion to talk 
with quite a number of executives in charge of machine 
and tool shops, who are more or less actively engaged 
with work in connection with Government contracts for 
tools, jigs, fixtures, gages, etc., which are eventually 
to be used in the getting out of materials which will 
be needed in our war against the enemy. 

In every case their talk has led around to one sub- 
ject, the “don’t-care-spirit” of our toolmakers and ma- 
chinists of the present day. As one man said to me 
only today, “A gage which used to cost about $4 we 
are now compelled to charge $16 for, not because it 
is worth it, or because of any advance in material or 

















wages, but simply because of the present-day spirit 
on the part of the men. Knowing as they do that 
practically every tool shop in the country has all the 
work that it can attend to, they are naturally in- 
dependent and care free.” This is especially true in 
the City of New York, probably more so than in any 
other locality because of the congested condition, and 
the nearness of one shop to another. In dozens of cases 
it is only necessary for a man to go from one floor of 
a building to another, or merely step across a hallway 
in order to land another job and zo to work. 

Apparently few of our mechanics realize that they 
have a vast responsibility in the conduct of the present 
war; that upon them fully as much if not more than 
upon the man in the trench depends our prospect of 
future victory. But I am hoping when once they do 
fully realize the situation, when it is brought home to 
them that before our boys can be supplied with rifles 
and cartridges, before our gunners can be supplied with 
shrapnel and high explosive shells, before the highly 
complicated time-fuse so necessary to these shells, and 
other details of a like nature can be made, it will 
be necessary for them to make the thousands of gages, 
jigs, fixtures and special machines that are to be used 
in such production. 

Unfortunately our Government, through its agents 
the exemption boards, seemingly lacked judgment in 
its drafting of large numbers of skilled men from trades 
directly connected or allied with the production of muni- 
tions, and has therefore thrown a much greater burden 
on those of us who are left behind than would other- 
wise have been the case. This, however, is only a 
greater reason why each and all of us should make the 
greatest effort to bring to a termination the most un- 
fortunate and appalling disaster of all ages. 


INCREASE IN WAGES 


Looked at in any light, the toolmaker or machinist 
who lays down on the job at this day and age is a 
slacker; for, while it will be admitted that living has 
increased in cost to a remarkable extent in the last 
few years, it must also be admitted that the toolmaker’s 
and the machinist’s wages, as compared with other 
trades have been increased in a just proportion. They 
are today, comparing their hours of labor and the steadi- 
ness of their work, in one of the most highly paid 
branches of skilled labor. There is no reason today why 
anyone with mechanical skill need be out of work or lose 
a single hour if physically able to work. In fact at 
present there is hardly a shop which is not only work- 
ing full time, but in addition asking their men for 
overtime at advanced rates. 

All this is due to just one thing: The necessities of 
our Government, the need for haste, the knowledge that 
the loss of a day, or possibly an hour may mean the 
loss of hundreds, possibly thousands of our boys “over 
there.” You who read this, brother mechanic, think 
it over. Compare your position with that of your 
brother in the trenches. Perhaps you are standing at 
your machine watching the chips curl from an interest- 
ing job, perhaps you are sitting on a comfortable stool 
at your bench, with an open window in front of you from 
which you can see green trees, or perhaps looking out on 
the street with its interesting passing traffic. Certainly 
you have little to worry about and your lot is far from 
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being a hard one. On the other hand “over there,” 
he may be standing in mud in a rain-soaked trench, 
possibly someone near to share his misery, possibly 
alone. His view, the sky in one direction, a short sec- 
tion of trench in another, and if he is able to see more, 
it is but a barren shell-swept wilderness. This com- 
parison alone should be enough to open your eyes, and 
unless you are doing not only your bit, but every bit 
that you are capable of, it should make you feel the 
deepest shame. But in addition remember this: “Over 
there,” they are not taking vacations on a Monday 
morning nor in between; nor are they punching a time 
clock, working eight-hour days, nor getting time and a 
half and double time for overtime. While our favorite 
alarm clock over here is called Big Ben, and is made 
in a factory out in our Middle West, with a voice com- 
pletely under our control, awaking us only as we wish, 
it is very gentle compared with the alarm clocks they 
have over there called by the milder name, Big Bertha, 
and hailing from the shop of Herr Krupp in Essen. 
Those alarms are set to go off at all times day and 
night, with a jarring voice that has been heard the 
world over, and for which as yet no control has been 
found. 


QUESTION OF ADVANCEMENT 


Forgetting duty to country, let us look at the matter 
from a more selfish standpoint; that of self-preserva- 
tion or self-advancement if you like. Today, the me- 
chanic who wishes to advance himself has an unlimited 
field. Never before in the history of the country has 
there been so great an opportunity. Not only is the 
variety of work greater than ever before, but also the 
quantity. Furthermore, there has never been such a 
scarcity of skilled men to handle the work. 

Herein lies a golden opportunity. You, who today 
are working at the bench or machine, must, if you 
would qualify for a better position, gain that experience 
which is so necessary for the competent filling of a 
better position. This experience can come to you only 
through your own efforts to acquire it; this may be 
in several ways and none of them should be neglected. 
While it is true that a great deal may be and is acquired 
by observation and reading, the best experience is ac- 
quired by putting into practice, and actually doing our- 
selves that which we have observed others do or which 
we have read of others doing. For that reason if for 
no other, we should always work as if each job was for 
ourselves, and that on each job there was a sure bonus 
to be earned, and that the time saved in doing a per- 
fect and satisfactory job, added to that bonus. This 
in fact is an actuality. The experience which we get 
from the doing of each piece of work is our bonus. Not 
only is it a bonus, but it is a bonus that is immediately 
placed to our credit in a savings bank of the most 
unique kind because the bonus of experience, which is 
placed to our credit grows bigger the more we draw on 
it. This is not only plain common sense, but it also 
means dollars and cents to the man who follows out the 
principles here stated; and just as men with large 
capital are able to get into and follow big business, so 
is the man with large experience able to advance him- 
self in his particular field or line of endeavor. 

Once more brother, think this over, but whatever you 
do or think, do not be a slacker. 
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VIII—Rotor Cores and Shafts 





Cores in electrical apparatus are laminated struc- 
tures built up from sheet steel. In the revolving 
parts, called rotors or secondaries in the case of 
alternating-current motors and armatures for di- 
rect-current machines, there are two typical con- 
structions, the spider type and the riveted type. 
The use of the one or the other construction de- 
pends on the size of motor and on considerations 
of economical manufacture, rather than on the 
kind of current or on any difference in regard to 
quality and serviceability of the completed appa- 
ratus. 





core and B illustrates a direct-current armature. 

Both of these are of the riveted type. The lamina- 
tions or punchings are built up on arbors between end- 
plates of malleable iron or steel plate and then clamped 
together tightly on a building fixture. This building- 
up process and the building fixture are shown in Fig. 
75. The fixture is constructed so that perfect align- 
ment of the individual punchings is secured, and a 
smooth appearance of the walls of the slots, in order 
that the winding, that is the armature coils in the case 
of wound rotors or the bar conductors for squirrel cage 
motors are securely held, and at the same time readily 
put in place. Filing of the core after building is un- 
desirable as it tends to increase the iron losses and is 
costly. After building, and while still under pressure 
on the fixture, the cores are taken to the horizontal hy- 
draulic riveting press, Fig. 76, where the rivets are up- 
set under pressure up to 30 tons. Four to six rivets 
are used in the core, so placed as to be well out of the 
magnetic path. 

With this construction, cores of varying width as re- 
quired for different motor ratings are readily obtained, 
using the same punchings and end plates. This permits 
a minimum number of different dies, punchings, and 
other parts. Where coil supports are required on wound 


[: FIG. 74 A illustrates an alternating-current rotor 


rotors these are made part of the end plate castings. 


Blower vanes for artificially ventilating the machine 
The 


are also readily made part of the rear end plate. 





front end plate on direct-current motors is shaped so as 
to form a support for the commutator bush. It permits 
the ready removal of the shaft from the armature with- 
out disturbing the winding, and also the removal of the 
commutator separately. The pressing on of the commu- 
tator and pressing in of the shaft are both done on the 
horizontal hydraulic press, shown in Fig. 77. A minus 
allowance of 0.004 in. on an average is made to secure 
press-fits of 5 to 10 tons between rotor core and shaft. 
Finger plates, made either from heavy punchings, 
(4; in.) or with separate sheet-steel fingers riveted or 
spot- welded to one of the punchings, are used where 
necessary to prevent excessive spreading or flare of the 
core, when put under pressure. One of the spot-welded 
finger plates such as used on direct-current armatures, 
and the Thomson spot welder used for this work are 
shown in Fig. 78. These same plates are used fre- 





FIG. 74. ROTOR AND 


ARMATURE 


quently in the core as ventilating plates, and together 
with the axial ventilating holes in the punchings pro- 
vide an effective cooling, where the slot number is suf- 
ficiently low, that is the tooth relatively wide. On alter- 
nating-current rotors a large number of slots is used to 
secure high performance and this together with the 
small air gaps through which air current would have to 
pass, makes the use of such finger plates as a rule in- 
advisable, except on large sizes. As the rotor or arma- 
ture, due to variations in punchings or coils is likely 
to be unbalanced, which would result in vibration of the 
machine when running, provision for balancing is made 
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5y pockets in the end plates for receiving quantities of 
lead or by similar means. In alternating-current rotors 
for certain applications, as for instance, elevator serv- 
ice, where absolutely noiseless operation and smooth 
starting are required, the cores are preferably skewed; 
that is built up with the center line of the slots at an 
angle to the axis, the pitch usually being about one slot. 
With the built-up riveted core this is readily obtained, 
except that the cutting of a straight keyway after rivet- 
ing is required. 

The limitation of this riveted construction is merely 
a question of cost. When a point is reached, where the 
value of the punching centers exceeds the cost of a 
spider and end plates, the construction shown in Fig. 
79 is used. The center of the rotor punchings is then 
punched out and used for other work, such as smaller 
punchings, and the rim of punchings remaining is built- 
up on, and keyed to a cast-iron spider between end plates 
made of cast iron or rolled up from bar steel. This con- 
struction is entirely satisfactory and has been successful 
for many years before the riveted construction was 
known, but is in no way superior to the riveted construc- 
tion. In fact, where cost considerations are of no im- 
portance as compared with standing-up in extremely 
severe service, riveted cores ure used no matter of what 


2 4 6 8 W tt 4 6 18 2 22 24 26 28 30 
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CURVE USED IN DETERMINING ROTOR 


CORE CONSTRUCTION 


FIG. 80. 


size. On electric locomotive motors, for instance, cores 
of 40 in. or more in diameter and about the same in 
length are successfully riveted and preclude, of course, 
any working loose of punchings on the spider or keys. 
However, normally on industrial motors the dividing be- 
tween the two constructions is determined by cost con- 
siderations, particularly at the present time, when the 
cost of electrical sheet steel has risen to more than three 
times its former value. This is done by means of curves 
such as Fig. 80, which give the value of punching cen- 
ters or circles per inch width, that is, built up 1 in. 
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high for a certain thickness and grade of sheet steel. 
Factors for other grades or other thicknesses or for 
other price conditions are readily established. By multi- 
plying the amount in dollars obtained from the curve for 
punchings of the proper diameter, with the number of 
inches width of the core used, a comparison between the 
cost of a spider and the cost of solid punchings is quickly 
made, and the construction determined as either riveted 
or spider type. 

The dividing line for alternating-current rotors is 
usually around 16 in. core diameter, a motor of about 
30 to 40 hp. For direct-current motors where deeper 
slots are required and a greater depth of iron below the 
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slot for magnetic path, the dividing line is even higher, 
namely, around 19 or 20 in. core diameter. 

The machining operations on spiders or end plates pre- 
sent no unusual features and the finish turning or grind- 
ing of the core on the outside is not done until after 
the winding is completed, therefore, it will be referred 
to later. The manufacture and design of punchings for 
electric motors has been described in detail in the 
American Machinist on page 529, Vol. 44, and page 895, 
Vol. 45. 

The first question regarding a motor shaft is: What 
is it made of? It has to transmit the torque of the 
motor by means of coupling, pulley or pinion, therefore, 
it has to stand with safety, the entire torsional stresses 
at a maximum overload. More important are the bend- 
ing stresses imposed on the shaft by belt pull, tooth load, 
or by misalignment. Other stresses such as starting 
and stopping, or the application of brakes as in crane 
or elevator service, finally abuse of the driven machin- 
ery, such as entering of a cold billet between the rolls of 
a motor driven mill, must be given due consideration. 
Shaft dimensions alone do not answer the question 
fully ; material is the first consideration. There are two 
kinds of shaft material used by the different motor man- 
ufacturers. Machinery steel is the general product on 
the market for shafting. Its characteristics are quite 
indefinite, the term covers any bessemer or open- 
hearth steel, the tensile strength may be anywhere be- 
tween 50,000 and 90,000 Ib. per sq.in., with a yield point 
anywhere between 25,000 and 50,000. If it is bessemer 
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steel, it is likely to be brittle on account of high phos- 
phorus, a very undesirable property for motor shafts. 
Axle steel on the other hand, such as exclusively used on 
the motors under discussion, is purchased under a defi- 
nite specification and must have the following character- 
istics: Tensile strength 75,000 to 90,000 lb. per sq.in., 
yield point not less than 40,000 lIb., elongation not less 
than 18 per cent. in two in., contents of manganese not 
more than 0.60 per cent., phosphorus and sulphur each 
not over 0.06 per cent. The true elastic limit is very close 
to 40,000 lb. Further, the specification covers definite 
tests carried out in both the supplier and the motor man- 
ufacturers laboratory, so that only product of very defi- 
nite, high-grade quality is worked up into motor shafts. 
The result has been that shafts broken in service are 
practically unheard of and if they occur, it is due to an 
accident to the driven machinery of quite unusual cir- 
cumstances. 


CALCULATING SHAFT-DIAMETERS 


The necessary diameters of a shaft are as a rule read- 
ily calculated on the basis of trosional or bending mo- 
ments acting at certain definite points. In planning a 
line of general-purpose motors, however, the matter be- 
comes complicated by the uncertainty of the underlying 
data. Such motors are used for all sorts of applications 
from severe hoisting or mill work to running a small 
lighting plant. The mechanical application, gearing, 
belting, etc., may be carried out with various sizes of 
pulleys or pinions, various belt tensions, and also with 
various degrees of perfection. However, the motor is 
expected to withstand any reasonable amount of abuse 
and faulty installation. Determining of shaft sizes be- 
comes under these conditions a question of establishing 
a basis for calculation, that is, a matter of judgment 
and experience. Certain overloads, minimum pulley 
diameters, and maximum width of face of pulleys, are 
assumed and shaft stresses calculated for maximum rea- 
sonable belt tensions. Similar calculations are carried 
through for minimum diameter of pinion, etc., and 
finally shaft stresses and bearing pressures are deter- 
mined from which the diameter of shaft in the bearing 
is established and tables prepared giving limiting pulley 
sizes, pinions, etc. In actual practice service experi- 
ence and competition between manufacturers has led to 
a fairly uniform policy. We give in Fig. 81 a curve 
showing comparative shaft sizes (in the cube of the 
diameter, since permissible bending and _ torsional 
stresses increase with the cube of the diameter) and 
motor rating in horsepower per 100 r.p.m. for similar 
lines of motors of two of the leading manufacturers. 

Unfortunately the efforts to establish a common 
standard of shaft size for a given rating between all 
motor manufacturers has as yet been unsuccessful. 
Such a standard would have obvious advantages for 
pulley manufacturer, motor user and maker, but these 
would, at least in the present state of the art, be more 
than offset by the severe handicap a compromise be- 
tween manufacturers would impose on the general lay- 
out of a line of motors, planned with different grouping 
of ratings on individual frames and adapted to condi- 
tions peculiar to each manufacturing plant. As a pre- 
liminary step, however, it has been proposed to estab- 
lish irrespective of motor rating, certain standards for 
bearing diameters, reduction in diameter between jour- 
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nal and extension, length of extension in relation to 


diameter, and finally size of key and keyway. A uni- 
form policy also has been established between all the 
principal manufacturers of motors in regard to the use 
of a third bearing, a point on which at times divergent 
opinions exist. Contentions against the need of a third 
bearing may be supported by favorable experience on 
actual installations, but the fact that one can take a 
chance unpunished, does not make the practice advis- 
able. A positive limit cannot be set, but it is now 
recognized and recommended as good practice to use out- 
board bearings in geared applications of general-pur- 
pose motors for ratings larger than 75 hp. at 850 to 
900 r.p.m. and belted motors larger than 200 hp. at 500 
to 600 revolutions per minute. 

Permissible manufacturing variations in the diam- 
eter of shaft extensions are also of particular interest 
to the user who fits his own pulley, coupling or pinion. 
In this respect, the rule has been established that for 
diameters less than 1 in. the allowable variation from 
nominal shall be minus 0.0005 in. to plus 0, and for 
diameters 1 to 2 in. inclusive, minus 0.001 to plus 0. 
Pulley bores to be such that U. S. Standard plug gage 
correct to nominal diameter, will pass through, but the 
bore to be no more than 0.002 in. in excess of nominal 
up to 2 in. and 0.003 in. above 2 in. Inasmuch, as shaft 
extensions of general-purpose motors must be suitable 
for either pulley, pinion or coupling, the latter two must 
be fitted, reamed, to secure the proper press fit. 


VALUE OF STANDARDIZATION 


All these attempts at standardization are very de- 
sirable steps, taken by the manufacturers to overcome 
as much as possible the handicap the electrical industry 
is laboring under, due to diversity of product, variety of 
sizes and modifications demanded by the market. It is 
to the interest of the user of motors to assist in this 
direction, inasmuch as unfavorable manufacturing con- 
ditions ultimately find their expression in the price 
of the product. The flexibility of the electric motor 
tempts to special constructions; rather than making a 
slight change in the mounting of motor some users are 
inclined to request a modification of the motor. A 
special shaft dimension seems a small matter, but the 
accumulation of such specials, Fig. 82, handicaps a 
standardized manufacturing process, increases cost, de- 
lays other work, and necessitates with a large corpora- 
tion special clerical work. The accepted standards are 
so broad, that they should be applicable almost uni- 
versally. 

Straight, cylindrical, shaft extensions are the recog- 
nized standard practice on general-purpose motors. 
Tapered shaft extensions are used on mill type and 
street car motors, but should not be specified on uni- 
versally used general-purpose motors. Shafts on ma- 
chine tools, etc., to which the motor is applied by coup- 
ling, etc., are hardly ever tapered, so that a tapered 
motor shaft would necessitate one coupling half to be 
bored straight, the other conical. Further, a slight 
manufacturing error in the amount of the taper would 
materially alter the distance between the face of the 
coupling, gear or pulley and the center line of the motor, 
that is, result in difficulties in the alignment. The over- 
hang for wide faced pulleys is objectionable and the 
threaded shaft end with large nut customary on tapered 
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shafts also has disadvantages, both from space and 
safety considerations, while the use of a long bolt 
screwed into the shaft center is a mechanically inferior 
construction. There is, therefore, no good ground for 
such modifications from the standard shaft extension, 
and while there is no general demand for the tapered 
shaft which would justify contemplating it as a future 
standard, this case is given as an example of individual 
demands which are a handicap to the industry and 
should be avoided. 

In the manufacturing process of motor shafts the first 
operation is cutting off from bar stock to the required 
length. This is done on large circular saws with in- 
serted cutters. One of these machines is shown in Fig. 
83. Then follows rough turning on powerful lathes, 
driven by 30 hp. adjustable speed motors 350 to 1050 
r.p.m., Fig. 84. The milling of keyways, with several 
shafts in multiple is done on large milling machines as 
shown in Fig. 85. Next follows the finish turning, 
which includes machining of oil throwers on the shaft, 
except in cases where these are more economically ma- 
chined separately and shrunk on the shaft later. The 
final accuracy is obtained by grinding on wet grinding 
machines such as shown in Fig. 86. The pressing in of 
the motor shaft into the rotor cores is done on horizon- 
tal hydraulic presses, one of which has been shown in 
Fig. 77. 

(To be continued) 


A Gage for Depth of Recesses 
By C. H. DENGLER 


The illustration shows a form of feeler gage which 
is being used on airplane motor work. It consists of 
the feeler A, to which the knurled body B is attached by 
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A FEELER GAGE 


driving a dowel pin C into a reamed hole in the body 
and engaging a recess in the feeler. The dotted lines 
indicate the part to be measured. The gage is very 
simple and has proved durable in service. 


An Emergency Repair Job 
By G. J. HOPKINS 


The accompanying illustration shows a device by 
which a difficult operation was done simply and rapidly 
and with such means as are at hand in any machine 
shop. 

In a large shell-forging plant, it became necessary 
to true up the counterbored holes used for centering 
the die holders on the bases of the 700-ton hydraulic 
presses. These bases were not only heavy and imbedded 
in concrete, but were more or less inaccessible due to 
the upper structure, the cylinder being supported at a 
height of several feet on four columns placed 4 ft. 
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apart. The heavy work done on the presses having bat- 
tered the counterbored holes out of true, it was decided 
to bore them out and put in removable bushings. 

A 20-in. Superior drilling machine was removed from 
its base and clamped to the press base in the manner 
shown. An extension arbor was turned up to fit the 
drill socket. The lower end of this arbor was guided 
by a bearing held by a four-arm spider in the hole below 
the depth of the proposed machining. Keyed and set- 
screwed to the arbor was a special tool-carrying casting, 
on which was mounted a cross-slide and toolpost removed 
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TRUING UP THE COUNTERBORED HOLE 


from the compound rest of a lathe. Some nice laying 
out was necessary to make the comparatively bulky tool- 
carrier swing inside the hole to be bored which was 
15? in. diameter by 1] in. deep, but so carefully was 
the work carried out that the job was finished to a 
limit of 0.002 in. in an average time of about 23 hours 
for each press. 


Amalgamated Machinery Corporation 
Gets Large Orders 


The Amalgamated Machinery Corporation, Chicago, 
Ill., announces a three-quarter million dollar order for 
gun-boring machines and lathes, and a half-million dol- 
lar order for shell-boring machinery. 

With its present capacity of turning out ten machines 
a day the company is in a position to handle not only 
these large orders, but additional ones, as well, and yet 
assure their patrons of 30-day delivery. 
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The Micrometer Head in Toolwork 


By HUGO F. PUSEP 





In the modern toolroom it is constantly necessary 
to move work, during the machining processes, 
with a considerable degree of accuracy. A few 
applications of the ordinary micrometer head are 
shown. 





ing intricate machining operations in precision 

tool work, is one that has been considerably dis- 
cussed, both in regard to the use of commercial measur- 
ing instruments to suit different conditions, and the 
application of special measuring devices adapted to the 
work in hand. At the present time most of the measuring 
in toolroom machine work is done by the old slow cut- 
and-try method. There are a number of cases where 
this not only serves the purpose, but is unquestionably 
the best course to take, but where the method of direct 
measurements can be applied machining time is re- 
duced, the quality of the product is improved, and guess- 
work is eliminated to a great extent. 

The purpose of this article is to show how the com- 
mercial micrometer head can be used to advantage for 
taking direct measurements on the various machine tools 
of the modern toolroom. There are on the market 
small precision boring, and drilling machines equipped 
with micrometer heads or vernier slides, but it would 
be safe to say that a very large majority of toolmakers 
have never seen one. With a few cheaply made acces- 
sories the commercial micrometer head can be made an 
indispensable tool in precision work. 

In Fig. 1 is shown a Brown & Sharpe micrometer 
head. The small end measures 3 in. diameter by ? in. 
long and supplies the medium by which it can be 
secured to machine tools by a suitable adapter bracket. 


Te problem of direct measurements while perform- 
i 


EXAMPLES OF LATHE WORK 


The small racks B, Fig. 2, are used in the construction 
of adding machines and are milled in quantities, while 
held in a special holding fixture, with the form milling 
cutter shown in cross section at A, Fig. 2. These racks 
were kept to very close limits, and therefore the making 
of the form cutters or straight hobs was quite a prob- 
lem, more especially the cutting of the tooth grooves 
to the proper pitch. The hobs were finally machined 
as follows: 

The blanks were turned to the correct outside diam- 
eter on a toolroom lathe, and the 15 grooves roughed 
out. Then a master finish forming tool, the exact coun- 
terpart of a rack tooth, was secured in the lathe tool- 
post and brought approximately in line with the first 
roughed-out groove, nearest the tailstock center, on the 
hob blank. A micrometer head was fastened to the 
front V of the lathe bed as shown at A, Fig. 3. B 
is the retaining bracket and C the parallel clamp the 
top jaw of which bears on the retaining bracket, and 
the bottom jaw below the carriage feed-rack of the 
lathe. The micrometer head was then adjusted until 
a l-in. standard disk could be just slid between the 
end of the carriage and the micrometer spindle, while 


the latter was set at upper zero; after this the car- 
riage binder screw was tightened, and the lathe was 
ready for grooving the hobs. The graduations on the 
cross-feed handle were also set at zero after the tool 
had been fed to the proper depth on the first groove. 
For the next groove the carriage was moved 0.125 in., 
which was easily accomplished by setting the microm- 
eter head at 0.875 and feeling with the 1-in. standard 
as before. The next setting of the micrometer was 
0.750, then 0.625, and so on until the lower zero mark 
was reached. A 2-in. standard was now secured, the 
micrometer turned back to upper zero and the whole 
procedure repeated until all 15-tooth grooves had been 
cut. At D, Fig. 3, is shown a form of retaining bracket 
which will fit any toolroom lathe having V-shaped ways. 
The advantage of this type of retaining bracket is that 
it can be used on a lathe of any size. Note especially 
the saw cut and the binder screw, by which the microme- 
ter head can be quickly adjusted, and then clamped se- 
curely by tightening the screw. 

At E, Fig. 3, is a diagrammatic illustration, showing 
the lathe set-up for cutting the tooth grooves in the 
hobs, a cross-section of which appears at A, Fig. 2. A 
look at the diagram will demonstrate the advantage of 
this method. All direct measurements of the spacing 
of tooth grooves are eliminated entirely, and in this 
particular instance the relieving of the teeth in the hobs, 
after the tooth spaces have been cut in a milling machine, 
was also accomplished in a similar way with a microm- 
eter head equipped relieving lathe. A first-class job, in 
regard to accuracy was the result. From the example 
given, it can easily be seen that there is a wide field 
of usefulness for the micrometer head in precision 
lathe work. All kinds of form milling cutters having 
steps, shoulders, recesses or radii a given distance 
apart, can be cut very accurately. This method is not 
limited to work between centers only. It can be utilized 
also in chuck work, when it is necessary to square a 
bottom of a bored hole from the finished face to a 
very close limit, also in gaging the depth of recesses. 


MEASURING EQUIPMENT FOR THE MILLING MACHINE 


The up-to-date toolroom of a big manufacturing plant 
can easily equip its milling machines with expensive 
vernier slides, when it is demonstrated that a great 
saving of time can be effected on machines thus 
equipped. But although the small shop toolroom can 
seldom boast of a special vernier-equipped jig boring 
machine, it can obtain equally satisfactory results with 
the micrometer head. The one great advantage of this 
method is the fact that whenever a jig or fixture hav- 
ing a number of holes to be bored on the same plane, 
has any one of these holes bored in correct relation 
to its sides, the remaining holes can then be bored to 
finish size without any other measurements than the 
moving of the milling machine knee, or the table, to 
conform to the various micrometer readings. In order 
to equip the toolroom milling machine for this work 
it becomes necessary to provide suitable holding brackets 
for the micrometer heads, both for the table and the 
knee. Besides these brackets, measuring stops are 
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required, and must be so positioned as to be square, 
and in line with the micrometer spindles in conjunc- 
tion with which they are used. As there are a great 
number of milling machines adapted for toolroom work, 
each of them differing in some essential of design; it 
would be difficult to proportion the necessary brackets 
and measuring stops, which would fit any make of 
milling machine. This, however, is not a handicap in 
a small toolroom, because as a general rule all boring 
work is reserved for a particular machine, best adapted 
for this purpose. 

In Fig. 4 is shown a front view of a millirg machine 
table, set-up for boring the six bushing holes in the 
jig leaf A, while held in the milling machine vise B. 
Here the T-slot C for the table feed trip blocks is 
made use of for clamping the micrometer head retaining 
bracket D to the front of the milling machine table. 
An enlarged view of this bracket appears in perspective 
at E, Fig. 4. The small angle iron measuring stop F 
is fastened to the saddle with a cap screw, entering 
one of the tapped holes of the table-gib screws. 

For this particular job another micrometer head had 
to be secured to the column of the milling machine 
in order to take care of the vertical adjustments. The 
way of fastening the micrometer bracket to the T-slot 
of the vertical feed trip blocks, and the angle stop 
for measuring, to the knee by a gib screw is shown in 
Fig. 5. The bracket for holding the micrometer head 
to the column of the milling machine is not shown 
in detail. It is very similar to others of its kind al- 
ready described, consisting merely of an angle iron 
having suitable holes, saw cut and a micrometer head 
binding screw. There are some makes of milling ma- 
chines not having convenient screw holes or T-slots, 
which could be used as clamping mediums for the 
micrometer heads and measuring stops, and in that case 
a few holes can be drilled with a breast drill and 
tapped out to take the necessary clamping screws. This 
is required in only very rare instances, but where it 
becomes necessary, the few tapped holes of small 
diametcr will not impair the machine in the least. 


BORING A JIG LEAF 


Let us revert to Fig. 4. The operation of boring 
the jig leaf A is as follows: The milling machine 
spindle is brought in line with the hole P, which is 
then bored to its finished size. Now the micrometer 
head G with the bracket D is adjusted so that a 1-in. 
standard disk H will touch both the stop F and the 
micrometer spindle, while the latter is set to read up- 
per zero. The micrometer head on the column and the 
stop on the knee of the milling machine are adjusted 
identically. The table of the milling machine is now 
moved 6 in. in order to line up the spindle with the 
location of hole J, which is accomplished by feeling with 
a 6-in. standard length rod between the stop and the 
micrometer spindle, while the micrometer is set at lower 
zero. After the hole J is bored, the milling machine 
table is raised 1 in. on the column, the adjustments 
being made exactly as already described, with the ex- 
ception of using different length rods. No description 
is necessary for the locating of the remaining holes 
in the jig leaf A. The set of standard length rods 
supplied with every micrometer set, and without excep- 
tion found in every toolroom, can be utilized here ad- 
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mirably. Where a special length rod is required, one 
can easily be made out of drill rod, and the ends 
hardened, which should then be stamped as to length 
and, on completion of the job, turned into the tool- 
supply room ready for future use. 

The shaping machine is even yet considered by the 
old timers as a machine tool for rough work only. But, 
I am sure that all up-to-date toolmakers. agree with me 
in the assertion, that provided a method is found for 
accurately determining the movement of the shaping 
machine table, many jobs formerly machined on the 
milling machine, could be accomplished more econom- 
ically and satisfactorily on the shaping machine. Here 
is where the micrometer head will solve the problem. 
In Fig. 6 are shown a few examples of precision shap- 
ing machine work. The thread chasing tool A is used 
to finish chasing taps and thread gages. At B is shown 
an insertable die blade, used in a large self-opening 
die for munition work. Both of these jobs were finished 
with a spring-threading tool, such as commonly used in 
the lathe, the spacing of the required accuracy being 
obtained by the use of the micrometer head. The 0.250- 
in. radii in the screw machine form tool C were machined 
in a shaping machine; a form tool of the correct radius 
being fed to depth, then the shaping machine table moved 
0.300 in., and the operation repeated. The final opera- 
tion being that of shaping the groove EF. A gang 
toolholder block D, consisting of four 0.125-in. grooves 
equally spaced, was also finished in the shaping machine 
to the required degree of accuracy. It must be remem- 
bered, that where a considerable amount of stock is 
to be removed, the job should be roughed’ out to the 
layout lines before the shaping machine is set for the 
final finishing, thus eliminating all possibilities of shift- 
ing the job under a heavy cut or dulling the edges of 
the finishing tool, as in the case of the flat forming 
cutter C. 

In Fig. 7 is shown a typical shaping machine set-up 
for accurately shaping the two slots A. After rough- 
ing out to within ;; in. the finishing tool B is fed down 
to the right depth. Now, the micrometer head F,, with 
its holding bracket C is adjusted, taking measurements 
from the point D of the shaping machine table (as 
already explained under the heading of lathe and milling 
machine work) and the remaining slot finished. A 
bracket that can be adapted to,any make of machine is 
shown in detail at E, Fig. 7. 


A FEW PRECAUTIONS 


If accurate results are expected, the toolmaker should 
never attempt to tighten a gib in the milling machine, 
or the shaping machine, after the micrometer head has 
been set. The milling machine table, knee and cross- 
feed slide should be adjusted before beginning any 
accurate work, so that there is no play in any of the 
slides. Leaving the various slides half tight, is a good 
fault in precision work, and applies equally well in lathe, 
shaping or milling machine work. The reason for using 
l-in. standard disk for the first setting of the microm- 
eter head is that it is easier, and more accurate, to 
“feel” a setting of a micrometer than to tell the size 
of a piece to be measured by merely screwing the 
micrometer spindle down on it. Let anyone who is not 
sure of my meaning try to test his micrometer with a 
Johansson block, and he will be convinced of the logic 
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of my argument. Of course, any size “feeler”’ block 
for setting the micrometer head could be used, but the 
l-in. standard disk is the handiest, both in regard to 
the simplifying of subsequent measurements, and the 
fact that nearly every toolmaker has in his tool kit 
such a standard. The micrometer spindle should be 
squared to the measuring stop, or the part of the ma- 
chine against which the measurements are taken. Let 
the micrometer head holding bracket be in such a posi- 
tion that it need not be disturbed until the job is 
completed. If all ordinary precautions are taken from 
beginning to completion of a job, it will surprise any 
mechanic, who has not used the micrometer head in 
precision work, to find how easily and accurately the 
necessary measurements are obtained. 


SoME OTHER USES 


In Fig. 8 is shown a home-made micrometer depth 
gage. On fine gage work it is sometimes necessary 
to measure to 0.0001 in. the distance between steps, or 
projections on a gage. As there are no regular microm- 
eter depth gages made that will read to 0.0001 in., 
oftentimes, these fine measurements are left entirely 
to guess. Now, a micrometer head reading to 0.0001 
in. can easily be mounted as shown. The body A is 
of tool steel and hardened; the face B being gruund 
and lapped square with the hole C. To adjust this gage 
ready for use, the micrometer head while being set at 
upper zero, is inserted into the hole C in the body A, 
while the latter is held on a surface plate, resting on 
face B. The knurled clamping screw £ is now tight- 
ened and the gage is ready for use. At F is a section 
of the gage body, showing how the knurled head bind- 
ing screw works. It might be said that the depth gage 
thus made has the graduations reading backwards; that 
is, the next whole number from upper zero is 9, then 
8 and so on until the lower zero mark is reached. But 
this. is hardly a handicap, considering the real advan- 
tages of the tool, and one can soon get accustomed 
to it. 

The present extraordinary demand for small tools 
has made it very difficult to buy micrometers, especially 
those of the larger sizes. In Fig. 9 is shown a home- 
made micrometer frame, to be used in conjunction with 
a commercial micrometer head. It is made of }x1-in. 
cold-rolled steel, upset at end A, and hot-bent to shape. 
The frame shown in tlhe sketch was made for 3- to 
4-in. sizes. For much larger sizes, correspondingly 
larger stock for the frames can be used. A few words 
as to the method of lining up holes B and C might not 
be amiss. No attempt was made to produce anything 
fancy; the {-in. hole B, and the ,4,-in. hole C, were laid 
off approximately in line, and then drilled and reamed 
to size on an ordinary drilling machine. Now, a hard- 
ened tool steel plug D was driven into the anvil end 
of the frame, the projecting end being of the same 
diameter as the micrometer-head spindle. With a ?-in. 
plug in the hole B the micrometer frame was set up 
in the grinding machine vise, as shown in Fig. 10, and 
after being indicated true with the surface grinding 
machine spindle, the anvil was ground with a dish 
wheel, thus bringing it square with the ?-in. hole. The 
knurled binding screw E and the saw cut F, Fig. 9, will 
complete the job. Micrometer frames like these are 
easily made, and considering their accuracy, when the 
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micrometer head is set to a standard gage or by the 
Johansson blocks, it should solve the special micrometer ° 
problem in many shops. Several sizes of frames can 
be made up, and one micrometer head will answer the 
purpose for all of them. 

The several examples that have been shown of the 
uses to which a commercial micrometer head can be 
put do not cover the entire field of its possibilities. 
They might, however, suggest other methods of applica- 
tion to mechanics heretofore unfamiliar with this 
handiest of measuring tools. 


Buttons for Measuring Angular Work 
By L. C. BLOMSTROM 


The illustrations show buttons that may be used in 
measuring external and internal dovetails, table V’s, 
triangular and irregular shaped pieces and similar 
work when it is impracticable and in most cases im- 
possible to measure over sharp edges. 

The buttons are cylindrical plugs with cutaway sectors. 
Angles of 60 deg. and 90 deg. will be found most useful, 
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BUTTONS FOR ANGULAR WORK 


but they may be made of any angle and of any size. 
These buttons have a large field of usefulness in the 
toolroom, and considerably shorten the time required 
to check some classes of angular work. 


Standard Hub for Airplane Propellers 
By FRED H. COLVIN 


One of the important questions in connection with 
the building of large numbers of airplanes relates to 
the size, proportion and methods of fastening of the 
propeller hub. There are many kinds of propeller-hub 
fastenings in use, some with the multiple splines, which 
are not only difficult to make and fit, but which also 
effectually prevent the lapping of the taper on the engine 
shaft with the taper in the hub. They have also been 
more or less unsatisfactory in many ways. 

The new standard hub adopted by the aviation section 
of the United States Army is shown in the accompany- 
ing illustration. This gives both the shape and the 
dimensions of the various parts of the hub and of the 
end of the engine shaft. These particulars have been 


very carefully worked out as a result of experience both 
in this country and abroad. The illustrations, Figs. 1 
to 9, show the hub and shaft for propellers and 
engines of from 110 to 170 hp. As will be seen, the 
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dimensions in most cases are given in both English and 
metric measurements. 

The shaft is given a taper of one in ten, and the 
hub is prevented from turning by a straight key held 
in place by a flat-headed standard A.S.M.E. machine 
screw. The hub is forced in place on the taper by the 
long nut by means of a bar put through the holes at 
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FIGS. 1 TO 9. 
110 TO 170 HP. 

Fig. 1—Assembly of hub. Fig. 
Hub. Fig. 4—Flange. Fig. 5—Shaft nut. 
—Nut. Fig. 8—Key. Fig. 9—Locking pin 





DETAILS OF STANDARD PROPELLER HUB 


2—Engine-shaft end. Fig 
Fig. 


6—Bolt. 












FIGIS 


FLANGE 


FIGS. 10, 11, 12, 13 AND 15. PARTS OF STANDARD 
oo PROPELLER HUB, 170 TO 250 HP. 


Fig. 7 Fig. 10—Assembly of hub. Fig. 11—Engine-shaft end. 
Hub. Fig. 13—Flange. Fig. 15—Bolt 





Fig. 12— 
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the end of the nut, and the nut is then prevented from 
turning by the pin, which drops into one of the four 
slots around the circumference of the nut. 

The inner flange is integral with the spool or barrel 
of the hub, but the outer flange has a movement of 
1 in., allowing for hub variations of from 5 to 6 in. 
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FIGS. 14, 16,17 AND 18. PARTS OF STANDARD PROPELLER 


HUB, 170 TO 250 HP. 


Fig. 14—Shaft nut. Fig. 16—Nut. 
Fig. 18—Locking pin 


Fig. 17—Key. 

in thickness. The outer flange is prevented from turn- 

ing by ten splines; and as five of these splines are 

drilled to receive the locking pin, it gives a large num- 

ber of positions in which the nut can be securely 

locked in place. This pin is held in position by a wire 
COTTERS FOR BOLTS OF STANDARD PROPELLER HUB 


Diameter, In. Length, In. Drill! for Bolt, In. 
a7 to } No. 48—0. 076 
fet to I No. 36—0. 106 
a i tol No. 30—0. 1285 
: i tol} No. 28—0. 140 
a 13 to 2} No. 21—0. 159 
ry 18 to 2) No. 11—0. 190 
3 2 to 3 No 2—0. 221 


running through its head and around the hub, a groove 
being provided for this purpose. The ends are twisted 
together in the usual way. 

The bolts have a taper head to insure a perfect fit 
in the inner flange, and the nut on the outer end has 
a projecting sleeve that goes through the outer flange, 
so that the thread of the bolt does not come in con- 
tact with the flange at any point. It will be noticed 
that the engine shaft is hollow and that the bolt is 
drilled for nearly its entire length. It will also be seen 
that the key has a tapped hole at the front end through 
which a screw can be used as a jack in lifting the key 
out of place, should it become jammed in any way. 

Figs. 10 to 18 show the details of the standard hub 
for engines of from 170 to 250 hp. 


AMERICAN MACHINIST 








Vol. 48, No. 2 





A Safety Lathe Dog 


By FRED FRUHNER 


The accompanying illustration shows a means of mak- 
ing the ordinary lathe dog a safety one. A piece of 
cold-rolled steel A is bent in circular form with its 
ends flattened. These flattened ends are provided with 





A SAFETY LATHE DOG 


holes to receive screws for attachment to the lathe dog 
B as shown. This steel piece is of such size that the 
clamping screw C is permitted to clear the opening in 
the dog which receives the stock. 


A V-Block for Holding Plugs and 
Gages for Grinding 


By JOSEPH HERDINA 
The illustration herewith shows a V-block for hold- 
ing length or depth gages while grinding. To a cast- 
iron base block or angle plate A, which is provided on 
its upper face with threaded openings is secured a 
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A V-BLOCK FOR HOLDING END GAGES WHILE GRINDING 


V-block B, by means of screws as shown. The V-block 
is provided on opposite sides near its inner end with 
grooves or channels C. A clamp D is employed to hold 
the work to the V-block as shown. A depth gage is 
shown held in position for grinding. One end of the 
gage is first ground, then the V-block with attached 
clamp is removed and reversed, tightened in position, 
and the gage ground on the other end. 
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Inventors and Patents 





‘Executives 


By GLENN B. HARRIS 





An article, page 621, Vol. 47, treated the relation- 
ship existing between patents and the manufac- 
turer, and it is the purpose of the present article 
to give some advice to inventors regarding the 
manner in which they should proceed in protect- 
ing their inventions by letters-patent, also to 
offer a few suggestions as to lines of endeavor, 
which may prove of value. 





=y HE average inventor has had no experience 
with patents, and the thought in his mind 
is that the idea of which he may be 
possessed is original with him and in its 
entirety. As a matter of fact there are 
but few inventions which are broadly 
speaking, new. An examination of the patent office 
records—in the class of patents to which an inven- 
tion »ertains—while not absolutely essential, is usu- 
ally 0% great benefit to an inventor in enabling him 
to ascertain just what has been done in his field of 
effort and to give him suggestions concerning pos- 
sible changes in the construction of his own work which 
he may deem advisable and of advantage. An examina- 
fion of patents most closely resembling his invention, 
also enables him in a measure to obtain a fairly clear 
idea of whether that which he has invented is suffi- 
ciently different from that which has previous'y been 
done to warrant the expenditure of money necessary 
to the procurement of a patent. 

An inventor frequently labors under the impression 
that an idea which occurs to him, a machine or fixture 
which he has invented and is using, is not patentable; 
or if so, that it is not worthy of patenting. 





iw 


can be definitely determined by the layman, 

and this holds especially true of a minor im- 
provement. A slight but neglected improvement fre- 
quently may be invaluable and just what was needed 
to make a device marketable, but the inventor failing 
to take advantage of the protection afforded by a patent, 
not infrequently finds that another has also conceived 
his invention and obtained a patent thereon, thereby 
depriving him of the protection which might have been 
his. This does not necessarily mean that the inven- 
tion has been disclosed by the negligent inventor to the 
patentee. In fact the two may reside in widely sep- 


oie the question of patentability is not one that 





arated parts of the country, and be absolutely unknown 
to one another. 

What to invent is a question which cannot be readily 
determined, and what may seem to be absolutely worth- 
less aS a money producer, may prove of the utmost 
value. As a striking example of this statement, refer- 
ence is made to the telephone and the phonograph— 
both of which were looked upon with the greatest 
scepticism imaginable, and were declared by those of 
undeveloped discernment to be nothing more than in- 
teresting toys or curiosities and not susceptible of 
profitable exploitation. The fallacy of this judgment 
is now apparent and appreciated by all. 

Goodyear who discovered the process of vulcanizing 
rubber which has proved such a boon to mankind in 
making possible the production of thousands of articles 
of every day use, and which in this era is absolutely 
indispensable, was for years the laughing stock of his 
neighbors and associates who declared his ideas chi- 
merical, not possible of accomplishment; and even if 
carried to a successful end in the production of satis- 
factory articles, still to be without any possible chance 
of pecuinary profit. Fortune only came to Goodyear 
after years of persistent effort and deprivation, which 
at times amounted almost to starvation. These cases 
are cited only on account of their prominence. There 
are thousands of instances of a decried invention prov- 
ing a money-maker beyond the fondest hopes of the 
inventor, and at the same time proving of inestimable 
value to his fellowman. 


SACHINISTS and shopmen, generally will pro- 
# duce a device which will simplify and ma- 
‘ terially cheapen the cost of production of an 
ostiite greatly expedite a certain operation to be per- 
formed or make production more accurate and uni- 
form, yet will see only the application of their dis- 
covery to their personal uses, or to the uses of the 
shops in which they are engaged; they fail to re- 
gard the probable general adoption of their inventions 
and their application in fields foreign to their own. 
It should be a self-evident fact all things being equal, 
that what proves useful to one should prove of equal 
benefit to others. 

If an inventor—or we shall call him the originator 
of an idea—has something which he believes to be of 
value, his initial procedure is to make a drawing which 
will, as nearly as possible, disclose the supposed inven- 
tion; then he shall sign his drawing as soon as completed, 
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in the presence of two witnesses who should also sign 
in that capacity; also the date of execution of the draw- 
ing should be added. As a matter of precaution and 
as additional evidence of the time of inventorship, the 
date of conception should be placed on the original 
sketch or drawing. 

In the event of a model or working machine being 
constructed, it should be shown and explained to others 
at the earliest possible moment, and acknowledgment 
of this disclosure obtained. A receipt for any expendi- 
ture of monev in connection with the invention should 
be obtained and carefully preserved. If inventorship 
should be claimed by another, the dates thus established 
are beyond reasonable question. 


should be exercised that he be well known for his 

ability and character, and it is preferable that all 
dealings be personal rather than by correspondence. It 
should be taken for granted that the aitorney under- 
stands no feature of the invention so well as does the in- 
ventor himself. Every point should be made absolutely 
plain and clear, and every advantage or point of merit 
should be explained. The capable attorney will eliminate 
from the inventor’s statements, the chaff of invention; 
nevertheless he is placed in a position to take full advan- 
tage of such explanation and information when it be- 
comes advisable that he should. 

The specification should be full and clear, and in the 
simpliest possible language; and where a drawing is 
necessary to a full understanding of the invention, it 
should be sufficiently detailed to render the invention 
easily and clearly understandable when read in connec- 
tion with the specification. 

It is always a safe plan for an inventor in that part 
of his application for a patent which is known as the 
claims, to ask for more than is deemed possible of pro- 
curement, and to put so to speak, the burden of proof 
on the examining corps of the Patent Office to show 
that the claims cannot be allowed in the form set forth 
in view of patents heretofore granted, and shall in 
all instances of exception be cited by the Patent Office 
as references, and specifically mentioned by name and 
number, in order that an examination of these excep- 
tions may be made. 


FTEN this examination is one to which great 
care and consideration should be given and no 
point should be overlooked. The construction of 

the previously patented machines or devices should be 
carefully weighed and careful analysis made as to differ- 
ences in construction between the references and the 
article for which application for patent is made. These 
differences in construction should be made clearly appar- 
ent to the attorney, as well as any supposed advantage in 
the alleged invention over its predecessors in the same 
line. This data is of the utmost help to the attorney 
in framing his reply to the examiner’s objections, and 
in aiding to convince the examiner that what is con- 
tended for is that to which the inventor is justly 
entitled. 

It is greatly to the benefit of an inventor to claim 
too much rather than too little. The excess can always 
be eliminated, but should an application for patent 
issue be minus claims it might have contained its 


zi N SELECTING a patent attorney the utmost care 


MACHINIST 













Vol. 48, No. 2 





amplification is hardly possible, as re-issues of patents 
where the claims are enlarged are looked on with ex- 
treme disfavor not only by the Patent Office but by the 
courts, because these re-issues are supposed only to 
correct mistakes; and it is held that where an inventor 
does not claim all that he might properly have claimed 
in the first instance his reserve implies in fact a dedi- 
cation to the public of the unclaimed subject-matter. 
Therefore let the inventor note the necessity for not 
only employing a skilled attorney but for making him 
extremely familiar with the invention; also in making 
the construction of all cited references absolutely clear 
and well defined, in order that amendments, when re- 
quired, may be most intelligently made, and yet that 
these amendments be of such character as not in anyway 
to sacrifice the inventor’s right in fullest measure to the 
protection which is his due. 

The true test of successful inventorship from a money 
point of view is shown by ability to produce some- 
thing that is commercially valuable. 

The inventor should aim for cheapness and simplicity 
of construction combined with efficiency in operation 
and durability in use. This requirement of detail is 
essential to success. 


NOTHER thing, many criticize and condemn an 
SBI invention off-hand; but such superficial criti- 

cism and condemnation usually come from those 
least qualified to pass judgment. The really competent 
critic will carefully weigh each point in favor of a new 
construction or device, and will not be the one to dis- 
courage an inventor; on the other hand, he will make 
such helpful suggestions regarding changes as may tend 
to perfect the invention. 

Useful and highly profitable inventions have been 
produced by those who have no knowledge of engineering, 
mechanics or any of the arts or sciences. There are 
some men in the field of invention so versatile that 
ideas come to them practically as fast as they can be 
placed on paper, while others may require months, even 
years of constant application and work for the evolu- 
tion of a single idea. 


Method of Filing Index Cards 
By HoRACE HORSLEY 


The following is a description of my method of fil- 
ing the index cards now being published by the Amer- 
ican Machinist. I file the items that interest me in 
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SAMPLE LEAF OF BOOK 


the form of a looseleaf book, a sample page from which 
is shown. Possibly this method of dling will be of 


interest. 
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Cartridge Case and Shell Inspection Systems 


By F. H. KORFF 


General Manager, Gits Electric Co., Chicago 





One of the main requisites to efficiently producing 
any parts in quantity, is an adequate inspection 
system. A well-balanced production system is of 
no avail if the inspection factor be lost sight of. 





ture of cartridge cases, that one of the greatest evils 

to combat has been the seeming inability of the fac- 
tory to combat and overcome defective work. It is the 
writer’s opinion that defective work is largely caused 
by one of two things or possibly both. First, negligence 
on the part of the executives and men; second, improper 
coérdination of the inspection methods with those of 
production. To overcome this inspection difficulty the 
following systems were devised by the writer: 


[: HAS been the writer’s experience, in the manufac- 


Cartridge Case Inspection System 


An inspector should be appointed whose duties will 
be to inspect all work made on the presses, allowing a 
discrepancy of not more than 0.003 in. on each draw. 
He should continually go from one press to another 
examining the work for scratches, pits, etc. If he finds 
work that is becoming scratched he should immediately 
notify the press foreman and see that the trouble is rec- 
tified. 

Another inspector should be placed at the tapering 
press to try all cases in the gun gage and to examine 
them for defective sides, etc. If a case does not fit the 
gun, it must be run through the tapering press again. 

As these shells are inspected at the tapering press, 
they are placed in boxes and thence transported to the 
lathes. 

We will assume that a crate holds fifty cases. As the 
cases are put through the various machining processes, 
a majority of them become defective, due to poor tool- 
ing, etc. But these defective cases must not be laid 
aside. They must be kept in the crate and continue with 
the original lot. All defective cases must have a tag 
inserted in the primer hole specifying the defect by 
code number only. 

The inspector must be provided with one or more 
gages and required to go from one lathe to another in- 
specting the shells with the gages. When gages are 
given to an inspector, they are not to be taken away 
from him and given to other inspectors, for each in- 
spector will be held responsible for his particular in- 
spection, and accurate records cannot be kept if gages 
are changed from one man to another. 

When a crate of cases has been machined, an inspector 
will remove all defective or rectifiable cases and keep 
a record of them; this record to be in the superintend- 
ent’s office not later than the following morning. 

The rectifiable cases as they are removed, must be 
placed in crates according to the defects. So far as 
possible, the various defects, must be segregated; for 
instance, all of No. 1 in one box and No. 2 in another, etc. 
The crates of cases leaving this inspector will then be 


transported to the tapping bench, at which point when 
the tapping operation has been completed, another in- 
spection must take place. 

From the tapping bench after being inspected, the 
crates will be transported to the finish reaming ma- 
chine. After reaming (before cleaning) another in- 
spection must take place, to eliminate the possibility of 
defective shells entering the final inspection room. 


TOOL EQUIPMENT 


All tools for cases, upon being ground, and subject 
to a severe check in the toolroom, should be delivered 
to the supervisor of gages, tools, etc. The tool and gage 
equipment must be made and checked by master gages, 
and subjected to a rigid inspection prior to being issued 
to the tool setter. 

Brass checks are to be issued by the gage and tool 
supervisor, and each evening all gages must be turned 
into his office for inspection before going into use the 
following morning. This rule is imperative and must 
not be disobeyed. 

As necessary tool changes are made, a new tool 
ground to proper shape and thoroughly inspected, will 
be issued from the tool crib in exchange for the old one, 
which may need grinding or readjustment. 


THE WORKMEN 


The duties of the operators running the various ma- 
chines consist of what the name implies. They must be 
operators and nothing else; not inspectors or tool setters. 

Prior to their being permitted to handle a machine, 
its particular operation must be thoroughly explained 
to them, and the necessary movements incident to same 
in order that they may become 100% efficient in the 
shortest possible space of time. 


Inspection Svstem for Shells 


The rough shell forgings, after the proper visual in- 
speciton, should be placed in crates equipped with ball- 
bearing castors; these crates to hold only a certain 
number of shells, previously agreed upon. 

We will assume that a crate holds fifty shells. As the 
shells are put through the various machining processes, 
a majority of them will become defective, due to poor 
tooling, etc. But these defective shells must not be 
laid aside. They must be placed in the crate and con- 
tinue with the original lot until they reach the final 
inspection bench, where it will be decided as to the 
proper disposition of them, whether they are to be 
sent to the “hospital” for repairs or thrown out as 
tool scrap. 

THE TOOL EQUIPMENT 


These extra sets of tools should be made for each ma- 
chine. The tool equipment should be made to gages and 
specifications and subjected to a rigid inspection prior to 
being issued to the tool setter. Operators should not be 
permitted to change or adjust tools. 

All tools for shell work upon being ground and sub- 
ject to a severe inspection in the tool room proper, 
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either by the toolroom foreman or someone capable of 
doing so, should be delivered to the tool crib. As the 
necessary tool changes are made, a new tool ground to 
proper shape and thoroughiy inspected will be issued 
from the tool crib in exchange for the old one, which 
may need grinding or readjustment. 


THE WORKMEN 


The duties of the operators running the machines, 
and the explanation necessary to become efficient, etc., 
should be the same rules as set forth under the head 
of workmen in the preceding paragraphs on cartridge 
case inspection. 

Maintenance men and porters should be provided 
whose duties consist of keeping all machines and counter 
shafting thoroughly oiled and clean; to see that all beits 
are tight, and are developing the power required from 
them. Operators must not oil or clean machines or 
adjust belts. Their duty is to run the machines, and 
nothing else. 


INSPECTION AND SUPERVISION 


We will assume that all the machines are properly 
tooled and equipped and in a state of operation. 

The foreman, or patroling supervisor starts at the 
first operation and thoroughly inspects the first piece 
made. He must have a complete set of gages for in- 
spection. If the piece is properly machined, he stamps 
it with a small punch to identify it, then goes to the 
next machine and so on through the department. When 
he arrives at the starting point, he checks the last shell 
made and if it is perfect marks it with his punch. 

The above method enables him to have a certain 
cycle of operations to perform and at the same time 
be continually among the men to settle disputes and 
see that the department is running smoothly. The above 
is very important, for lack of proper supervision is one 
of the greatest evils to which most factories are subject, 
and proper production cannot be obtained unless it is 
overcome. 

If, upon inspection of a piece, the patroling super- 
visor finds that it is under or over size, he immediately 
calls the machine-tool setter, whose duty is to adjust all 
machines, setting up, changing tools, etc. 


FINAL INSPECTION 


As each crate of shells reaches the final inspection 
bench, it is entered on a record as follows: 

Number of crate; number of good shells; number of 
defective shells; machine and men’s numbers performing 
the different operations. 

With a system outlined as above, it is safe to say that 
production will be brought to its highest rate. 


Harry to His Uncle 


Herein Harry, a youngster two-thirds through the ap- 
prentice school of a large manufacturing estab!:shment, 
revealeth his somewhat sudden departure therefrom, 
and narrateth some of his experiences and observations 
in the shop manufacturing some kind of things for 
Uncle Sam, whereto he hath been attracted by rumors 
of pay envelopes bulging with real money. 

Dear Uncle—When I wrote you, asking your advice 
in regard to my leaving, for a time, the shop where I 
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passed two years of my apprenticeship in order to take 
advantage of the high wages prevailing at present, I 
knew that you would laugh, as the postmark on my 
letter would “give me away,” showing that I had already 
made the change without waiting for your reply. 

Well, here I am. I have worked two weeks, have 
earned more than half as much every day as I got in a 
week as an apprentice, and really believe that I have 
learned something, too. The contrast between the work 
and the surroundings is even greater than I had antici- 
pated. Although everything here wears an aspect of 
headlong rush and hurry, yet I can’t believe that the 
production is so rapid as appearances might lead one 
to think. The 
“hurry-hurry” 
policy, com- 
bined with 
the surprising- 
ly large per- 
centage of un- 
skilled employ- 
ees, necessi- 
tates the re- 
turn from the 
inspectors of a 
vast number 
The extreme rigidity of the 
requirements, also, makes the number of returned 
parts very large, dimensions which, in the finished 
mechanism will “touch nothing but air” being held to 
0.0005 in. or even less. Many of the men had never 
even looked inside a machine shop till they came here. 
Dozens of them not only cannot read a micrometer but 
are unable to use a snap gage intelligently. 

Some of the men who set up the automatic machines 
(the number of which is legion) evidently don’t yet 
know it all. But the atmosphere is very stimulating, 
urging us to do our best and fastest work, and at the 
bottom of our minds is what we may not speak of, but 
never forget, that we are doing our bit to help our 
Uncle Samuel carry on his part in the war. Of the 
purely technical points that I have observed I will write 
you later, when I’ve had time to reduce to some sem- 
blance of order the thronging impressions in my mind. 

The human environment is very interesting. I have 
heard my elders speak of the shop as a world in minia- 
ture, containing men of the most diverse types, but in 
the scene of my previous labors there was but a dull 
monotony, just a lot of young fellows trying more or 
less strenuously, according to their several dispositions, 
to acquire a knowledge of the trade, and the instructors 
who often seemed to me as uniform and undifferentiated 
as if cast from the same pattern. 

Here, beside me works a canny Scot who grumbles 
at the speed required, at the machine he operates (which 
he calls a capstan lathe), and at every other created 
thing, yet does an immense amount of work and daily 
excites my admiration by his thorough knowledge of the 
trade acquired by seven years’ apprenticeship and I 
know not how many years’ subsequent service. Near 
him is a tall and stalwart Greek, a magnificent spec- 
imen of physical perfection. He is a barber by trade, 
quite new to our business, but earning as much money 
as any of us, and, I have learned by talking with him 
that he is saving every cent possible to support his 
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family while he is absent, for he intends to enlist as soon 
as he has made their immediate future secure. He 
tells me that of all his countrymen in this city there is 
not one who does not own at least a hundred-dollar 
Liberty Bond. 

Not far away is a Swede, a fine looking man when 
dressed for the street, but in the shop the dirtiest man 
and the best workman I’ve yet seen. In working hours 
all the errant oil and grime in the establishment seem to 
gravitate toward him. He has made but few acquaint- 
ances, as his alleged English is almost unintelligible, 
but I have discovered that he speaks most beautiful 
French, and to those of us fortunate enough to under- 
stand that tongue he has revealed, bit by bit, and almost 
under compulsion, something of his history. He speaks 
five languages flu- 
ently, is a gradu- 
ate of an ancient 
and famous uni- 
versity in his na- 
tive land, and is 
also, as he says, 
“technicality edu- 
cate,” which I 
take to mean that 
he has a degree 
corresponding 
more or less to our M. E. He is a storehouse of 
information concerning the many countries in which 
he has traveled and worked. Another neighbor, a 
Russian, is his equal in linguistic acquirements, and 
surpasses him in one respect, as his English is far 
better than mine. It is almost a liberal education 
to hear these two men exchange experiences and 
opinions, when we can induce them to hold their 
colloquy in a lingo intelligible to their listeners. I am 
glad every day that my parents, in my babyhood, talked 
English and French to me, so that I really have two 
“mother tongues,” for I find, to my surprise, that many 
of those on whom some people look down as “ignorant 
foreigners” speak more or less French, so that I have 
made many acquaintances and learned many things be- 
cause I can talk with them. Never again can I share 
the insular, parochial belief so common among us that 
we, and the other English-speaking tribes, have a mo- 
nopoly of desirable qualities. 

What a melting pot our country is, if one may judge 
from this lesser world, this microcosm, the shop! There 
are here, I’m told, natives of twenty lands claiming as 
mother tongue at least that number of languages and 
dialects. Talking with some of them and hearing their 
tales of the tyranny and oppression in the lands from 
which they come, one can understand something of 
their passionate loyalty to the ideas and ideals for 
which, to their minds, America stands. Some of them, 
it is true, hold notions of what the country should be 
and do that to me seem wildly Utopian, but that America 
is the land of liberty and opportunity they all agree. 

Two of my neighbors, the Swede and another, are 
running engine lathes, and I am learning much by 
watching them. One of them working on a thread- 
cutting machine uses a “coolant” that is new to me, 
though probably old to you, the juice of the tobacco 
which he chews incessantly. Both have convinced me of 
the truth of what you have told me, that while lathe- 
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and planer-tools ground to a uniform pattern are neces- 
sary for the relatively unskilled, a real workman can do 
more and better work by shaping them according to the 
dictates of his experienced judgment, suiting them to 
material, speed and feed. These two do this, and their 
. results “lie over” any- 
thing I’ve seen, even 
in the “intensively- 
operated” shop where 
my short time in the 
trade has been spent. 
In a recent number of 
the American Ma- 
chinist someone 
speaks of the ma- 
chine shop as “a land 
of pure delight” to 
one who has eyes to see the humorous features of 
life therein. This is certainly true of this shop. 
We have several men who say that they have “always 
worked on the tool job” till tempted by high wages to 
stoop to the lower levels of the business. One of them 
picked up and curiously examined a height-gage that 
the foreman had left on a bench, then said “That’s the 
queerest combination square I ever saw. Why, the 
blamed gaget hasn’t no sixteenths marked on it.” 

Soon another alleged ex-toolmaker picked it up and 
after testing the edge of the scriber with his thumb re- 
marked scornfully “That little thing won’t stand up to 
no cut. The shank is too limber.” Another “type” of 
which we have several specimens arouses my distrust. 
They have left the scene of their labors amid the loud 
lamentations of employers who despair of ever being 
able to fill their places. I believe they are all- humbugs, 
bluffs and four-flushers. Am I right, or are you laugh- 
ing at the youthful cocksureness of my judgments? 

One man, operating one of a large group of similar 
machines, plumed himself on never having had a part 
rejected by the inspectors. The explanation came’ when 
someone saw him chuck a lot of parts into a neighbor’s 
box, taking at least an equal number from it to re- 
plenish his own. Two men working near him thereupon 
held an_ inter- 
view with fore- 
man and in- 
spector, arrang- 
ing to have re- 
turned to them 
all their spoiled 
parts, and the 
next day dump- 
ed them into the 
culprit’s box 
when he wasn’t 
looking. When 
the report of his day’s work came back, he howled loudly 
of a “frame-up,” whereupon the foreman had the un- 
satisfactory parts brought in and exhibited the de- 
predator’s private mark on every one of them. The 
sinner then “got the gate,” to the unmixed joy of his 
outraged neighbors and shopmates. 

Though the vast majority here are young, there is a 
considerable number of old men. One of them says that 
he knows you, and worked with you twenty years ago. 
He left the trade at forty-five, as the shop where he had 
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been closed up and he couldn’t find work elsewhere be- 
cause of his “extreme age.” Just think of that. He is 
apparently as well able as I to do a full day’s work, 
and tells me that he never lost a day in twenty years, yet 
all his accumulated skill and knowledge must go to the 
scrap heap at forty-five. What will he do when the pres- 
ent demand for his services is over, and must I look for- 
ward to being “junked” in middle-age, if I live so long? 

You have kindly abstained from asking what I do 
with all my money, whether I put it into $1000 bonds or 
into real estate, but I will tell you. Aside from neces- 
sary expenses, and the purchase of tools and books 
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(wherein I’m sure of your approval) I’m saving every 
red cent. The sight of these old fellows eagerly grasp- 
ing an opportunity to work a few months or years longer 
has sobered me, and I propose to lay aside a “stake” for 
the proverbial rainy day. We work only eight hours a 
day here, though I should be glad to put in twelve, if 
they would allow it. I believe that, after the war, 
there’ll be a field for Yankee machinists in some of the 
European countries, and I plan, after going back to 
finish my “time,” to go across. With that in view, I’m 
studying a foreign language. I’ll bet ten cents you can’t 
guess which it is. HARRY. 


Boring and Reaming Tools For 220- and 
270-mm. French Shells 


By JAMES FORREST 





The French type of shell is difficult to machine in- 
ternally on account of its closed flat bottom and 
the overhang of the boring bar required. The 
contours of these shells are shown, and it will be 
seen that the inside surface is a combination of 
straight bore, taper bore, radius, and flat surface. 
How this surface is machined, and a description 
of the tools involved, is set forth in what fol- 
lows. As the operations and tools are the same 
for both shells, with allowances for different di- 
mensions, the article will treat of the 270-mm. 
shell, but applies equally to both. 





in Fig. 1. The shells are finished internally from 

the rough forging in two operations: a roughing 
operation, and a finish-reaming operation, the former 
averaging 15 min., and the latter 18 min. for each 
shell. The reamer used for roughing is shown in 
Fig. 2. The cutting tools are high-speed steel, and 
the contour of the whole reamer is an exact dupli- 
cate of the inside of the finished shell, with the cut- 
ters set back 0.8 mm. for finish or 0.315 in. from the 
contour. 

The bore of the rough forging is 177 mm. for the 220- 
mm. shell and 225 mm. for the 270-mm. shell, and the 
roughing cutter removes 4 mm. of metal a side, leaving 
the roughed-out bore of the shells 185 mm. and 233 .am. 
respectively. The cutting speed is 62 ft. per min. and 
the feed is 0.175 in. per revolution. This gives an out- 
put from one operator running one machine of from 35 
to 40 roughed or finished shells per day of 10 hours. 

The last two tools, on each side of the roughing 
reamer, are made 1 in. square, in order to stand up 
against the much heavier stress and wear brought upon 
them, than on the other tools. These last cutters do 
all the cutting on the straight part of the shell, and have 
been cutting for about 15 in. before the other tools be- 
gin to cut on the taper. 

After a year of continuous use, 24 hours a day, some 
of these roughing reamer bodies had holes worn in them, 
opposite the last cutter bits, about 1} in. diameter and 
4 in. deep, by the continual wear of the chips, and it 


Te machined shells, ready for nosing, are shown 





would be well in making new tools to have them forti- 
fied against this wear by a hard-steel, renewable insert. 

The form of the dog point shown at Fig. 3, A, is the 
correct one; not rounded as at B. The radius at 
the point should never be greater than the thickness of 
metal remeved at each cut. See Fig. 3, C. The rough- 
ing cutter leaves a series of steps in the taper. This is 





2207" FRENCH SHELL 
BORED READY FOR NOSING 








270°" FRENCH SHELL 
BORED READY FOR NOSING 


SECTIONAL VIEWS OF THE 220- AND 270-MM. 
FRENCH SHELLS 


FIG. 1. 


rather an advantage than otherwise; when the finish 
reamer begins to cut here it picks up the high points 
first, and gradually cuts them away until a smooth 
taper results. There should be a plentiful supply of 
cutting compound to keep the cutting tools cool anu to 
wash out the chips. 

With a pressure in the pipe line of about 100 Ib. per 
sq.in., and a flow of 15 gal. per min., which is about 
what two 3-in. pipes can supply, these shells can be 
roughed in one run of the roughing reamer, leaving 
them ready for finishing. The cutter can be run down 
by the power feed until the nose cutter is about 3 in. 
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from the bottom of the shell, and then the hand feed 
should be used to finish the operation. 

The cutting lubricant is led down from the boring bar, 
in through the two }-in. holes in the taper shank, then 
down the 1-in. hole in the center of the reamer, and is 
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directed outward. The bottom blade does not require 
the ;4,-in. holes in front of it as there is always enough 
flow along the bottom of the shell to keep it cool. It 
requires two men with an equipment of gages, to do all 
minor repairs, such as renewing nose cutters and keep- 


en -g LY e f F%, 
Kwegsto-a 1") 


























































































Peo if i] 
a a oho C8 SEO SS Scat iaee end ee a 
- peepee trie es Fs fe At 
At pete tt te te ty pete Paws 2 
s! 4 wa ee ee ee ae ony ee mee FE aes ae ‘ i bad | | A SN X 
SRD LP (© i] ihe Gs) exif) Sah 
- 4 elie eae anes ate oon soar ee oye aay alt 
¥ |: Petlrit ty tri: bos : SS} 
" i 8 eet atti $s ah a = Yee t GS i 
ré. StS eect eiaee oe i oe 
\ q ! i =e os ie ' ! : ‘ 
| Ae DO bdo pf 
. } o9 @ ee ee eee a S ' { 
{spore teas Y VUUUUe a | 
‘aint Screws. ” ” 
9 ws,| jles¥' ----- 6f 6 spaces ------ at 
dl a 
sion iden: (<> gj pean eenhae . iemamanmaantiiti 
a F< 2 jk Farman poe 
: | OUG, ug 
# Water Holes | 
‘ ‘ 
ai! qf 
S 1 exy 
i i MN 
T Sal i 
Square Too! | | BB... i 
> it 
| lit 
Kew 
| a 
~ - le. Square Tool 
FIG, 2. CAST-STEEL ROUGHING REAMER FOR 270-MM. SHELL 


directed upon the points of the cutting tools through 
the series of }-in. holes drilled at the forward top 
corner of each tool. There are also a series of grooves 
cut in the nose-cutter slot to lubricate it. 

A facing-off tool of the dimension shown in Fig. 4 is 
mounted on the boring bar, and as this is located by 
gage from the nose cutter, it faces to length, cham- 
fers for the nosing die, and to let the operator know 
when the reamer is near the bottom. The shells as 
roughed have 0.9 mm. or 0.035 in. a side for the finish- 
ing reamer. 

The finish reamer is shown in Fig. 5. 
in. high-speed steel blades set on the quarter, 
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nose cutter set at such an angle with reference to the 
rotation of the shell that the chips will fall away from 
the cutting edges as soon as they become detached. 
There is a 1-in. hole down the center for the cutting 
compound, let in through two holes in the shank, located 
opposite the terminus of those in the boring bar. The 
;#;-in. holes along the front of the blades keep the cut- 
ting edges flooded, and the ;},-in. holes in the body of the 
tool are for the purpose of washing out the chips; these 
latter holes are drilled on an angle so that the flow is 


ing up the sizes on roughing reamers for about every 
20 machines in operation. 

After a reamer has been in continuous use for 9 or 
10 hours, the cutting clearance will wear off, and if the 
reamer is still over the minimum limit size, the port- 
able grinding machine can be used to grind the clear- 
ance. 

On shells of the size here referred to there is 0.4 mm. 
allowance between the high and low limit on the bore, 






————— 
Direction 
of Rotation & I <--~- 4” | 
id i TR gs ! ag 2” Screw 
went cet oe gal 
Steet Cotter a Ck Laced wane ¥ z Screw 
; fac} | 






r 4 "x if ” Keyway 














‘ 

1 ’ 

‘ 8 & 
§ 
: = 
: . H Ss 
' , 8 

1” x 
| a «¥ 
' _ ¥ 
¢ ' 
’ ' J 
H ' S.-Clamp Rina 
wero 
CLL KGS” 
FIG. 4. FACING AND CHAMFERING TOOL 


and a reamer may be backed off by the portable grind- 
ing machine sometimes as often as four or five times 
before finally becoming too small for use. In finishing, 
the shell is run at the same speed as for roughing, 26 
r.p.m., giving a cutting speed of 62 ft. per min., and the 
foed is also the same, 0.175 in. per revolution. This 
can be increased to about 0.25 in. per revolution while 
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the blades are cutting on the straight bore, but this is 
too fast for the taper. 

The time for roughing compared to reaming is in the 
proportion of about 8 to 10, therefore, there should be 
8 machines roughing for every 10 machines finish-ream- 
ing. The same style of chamfering and facing tool is 
used in the reaming operation as on the roughing. In- 
dependent, four-jaw chucks were used on the machines, 
but production could be increased by the use of air-oper- 
ated, universal chucks. 

The reamer blades are machined to size, leaving 0.010 
in. for grinding. 

After hardening, the blades are ground all over on a 
surface-grinding machine to remove slight distortions, 
surface cracks, scale, etc., and also to give uniformity 
of size. The front rake is 8 deg., lip 4 in. wide, and 
washes out with j-in. radius to cause the chips to curl 
out and slide on the surface of the body of the reamer, 
finally to break off and be washed out. 

The nose cutters are machined out of } x 24-in. stock, 
and those for the roughing reamers are made out of 
finish-reamer noses, which have become too small to be 
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complished by unskilled labor of the class found at the 
employment-office gate every morning. For this pro- 
duction about 40 roughing cutters and 60 reamers will 
be required to enable the tool men to keep the situation 
well in hand. 

In conclusion it may be said that each reamer is 
stamped with a serial number for purposes of record 
and identification of toolmaker working on it. 


Free Radio Class for Men About 
To Be Drafted 


A free evening class to train men as radio operators 
for the Signal Corps will soon be started by the Stevens 
Institute of !'echnology at Hoboken. Those who actu- 
ally expect to be called to the colors will be admitted 
into the class if prompt application is made to Pro- 
fessor L. A. Hazeltine, head of the Department of 
Electrical Engineering under whose supervision the 
course will be conducted. 

The definite object of the course, which will require 
four evenings each week, is to develop radio or buzzer 
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FIG. 5. FINISHING 


used on that operation. The benches in the toolroom 
have a number of reamer holders spaced all around and 
bolted in place, and they allow the workman full oppor- 
tunity for turning any part of the tool into the most 
convenient position for work to be done on it. 

The average time for getting a reamer ready in the 
toolroom is as follows: Setting up blades, 35 min.; 
diameter grinding, 10 min.; backing off, 35 min.; hon- 
ing and fitting nose, 25 min.; total, 105 min. 

On these shells the nose cutters are used in all, eight 
times; first, in the 270-mm. finish reamer, and when 
they wear too small, in the 270-mm. roughing reamer. 

When they become too small for these operations they 
are removed, fullered out to the correct size again, 
ground up to gage, and once more used in 270-mm. 
finish and roughing reamers. After this they are cut 
down and made to 220-mm. finish gage size, used on 
this and on the roughing reamer, then in turn fullered 
out to size, ground up, and used on both 220-mm. ream- 
ers again. If necessary they can now be drawn down 
into 3-in. square stock for roughing-cutter bits, and by 
this time they have paid for themselves by service. 
After these reamer bodies had been in operation for a 
few months, it was found that the steel had become 
crystallized and had to be annealed. 

With 50 machines tooled as described, a production of 
from 1000 to 1200 bored shells is possible every 24 
hours, and this can after a few weeks training be ac- 
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operators who shall be able to send a minimum of 20 
words per minute. Upon finishing the course which 
requires about 200 hours, less for some and more for 
others, a certificate of attainment will be given. The 
course is offered specifically for those who desire to 
enter a cantonment, trained and ready to do a specific 
job. 

The authorities at Washington state “that drafted 
men who attain the required proficiency are practically 
certain of rapid promotion and increased pay in the 
Army. The rank of corporal and sergeant with a wage 
of from $36 to $51 a month, awaits the majority of men 
thus trained; and in proportion as a man so instructed 
shows this ability and interest, promotion lies ahead of 
him to the position of Master Signal Electrician, with a 
wage of $81 a month.” 


Arbor Kink Prevents Marring the Work 
By H. R. GILLIAM 


On page 911, Vol. 47, a contributor explains how by 
oiling the face of the shoulder and the work he prevents 
marring the face of the shoulder on a lathe arbor caused 
by the work slipping when a heavy cut is taken. 

If he will use paper between the arbor and the work, 
he will thereby greatly lessen the chances of the work 
slipping and at the same time safeguard the shoulder 
from injury. 
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Shaving Machine for Fuse Caps 
By DONALD A. BAKER 


The “type 80” fuse cap shown in Fig. 1 was first fin- 
ished on the inside and bottom, and tapped on an auto- 
matic. An attempt was made to finish the outside on a 
semi-automatic, but it proved unsatisfactory, so a hand 
shaving machine Fig. 2, was designed. It not only 
handled the work in good shape, but boosted production 
from 500 to 2000 per day. 

Referring to Fig. 2, A is the frame of cast iron; B 
is the cross-slide which was made unusually heavy, be- 
ing 7 in. wide as compared with the 3- or 4-in. width 
common to the usual type of turret-lathe cross-slide. 
This cross-slide, Fig. 3, carries a roughing tool C, held 
in the tool block D, and a finishing tool EZ, held in an- 
other tool block F. The cross-slide is operated by the 








side are used to clamp it, thus holding the tool securely. 
The new machines are made with machine-steel spindles 
pack hardened and ground. These spindles run in casi- 
iron boxes, provided with sight-feed oilers, and have in 
addition a -in. slot H, Fig. 2, about 4 in. deep, cut at 
the bottom of each bearing. This slot is filled with felt 
to act as an oil retainer and self-oiler in case the sight- 
feed oilers are allowed to run dry. This construction 
gives ideal bearings; after several months of continued 
hard service they are still as good as when new. 

The spindle is made adjustable endwise, so that no 
adjustment has to be made in that direction with the 
tools. This adjustment is obtained by the two nuts J 
and K, while at L is a thrust ball bearing. At Jf is a 
hardened steel washer that is keyed to the spindle and 
acts as a thrust bearing. In connection with the screw 
in the nut K it prevents any tendency of the nut K to 











hand lever G, placed at the right of the operator. An _ work loose. At WN is the driving pulley, wide enough to 
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FIG. 2 


FIGS. 1 TO 4. 


Fig. 1—Fuse cap. Fig. 2—Shaving machine, side view. 


end view of the roughing tool is shown above the cross- 
slide in Fig. 3, while an end view of the finishing tool 
is presented at R, Fig. 2, as is the clamp used to hold it. 


The holder for the roughing tool is split part way 
through with a milling saw, and the two bolts at the 








FIG. 3 


THE FUSE CAP AND THE SHAVING MACHINE 
Fig. 3—Shaving machine, end view. 
of spindle 


Fig. 4—Longitudinal section 


take a 4-in. belt. A cast-iron brackct O is bolted to 
the left-hand end of the machine, to which is pivoted a 
hand lever that operates the chucking arrangement. 

A better idea of this can be gathered from Fig. 4, 
which is a sectional view of the assembled sp:ndle, in 
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which A is the spindle, bored out its entire length and 
having a taper ground in its front end. The nose of 
the spindle is threaded as shown, and over it is fitted 
the hardened and ground nosepiece B. Sliding in the 
nosepiece is the threaded arbor C, which is also hard- 
ened. This arbor has a keyway cut in it and is kept 
from turning by a pin projection from the bushing D, 
which is driven solidly into the taper at the front end 
of the spindle. 

The rear end of the arbor C is also threaded, and 
onto it is screwed the draw rod E. This rod extends 
back through the spindle and has pinned on it the hard- 
ened steel collar F, which takes the thrust of the two 
fingers GG. These are made of machine steel and pack 
hardened. Back of the collar F is a heavy coil spring H 
held in place by the plug J. This plug is threaded into 
the end of the spindle and has spanner holes in it, as 
shown. At K is a collar that is held in place on the draw 
rod EF with a headless setscrew and has driven into it 
two pins LL. These pins fit loosely into two holes in 
the end of the spindle. 

When operating the machine, the hand lever at the 
left is first pulled to the right. This pulls back the 
draw rod and the arbor C as far as they will go, but 
still leaves C far enough beyond the end of the nose- 
piece B to hold the cap after it is screwed into place. 
With the cap in place, the lever G, Fig. 3, is brought up 
and the cap rough-turned. The lever is then depressed 
and the cap finished with the finishing tool at the back 
of the cross-slide. At P and Q, Fig. 3, are shown the 
stops that regulate the travel of the cross-slide. 


A Pattern Protector 
By F. P. TERRY 


While visiting a local firm recently I was somewhat 
interested in the way the foreman patternmaker 
“armoured” his patterns, which I believe is worth copy- 
ing in other shops. The method adopted may be 
understood from = 
the illustration 
which is from 
memory. As will 
be seen the faces 
A and B are 
covered with thin 
sheet-iron plates, 
also the faces C 
and D on _ the 
boss, while the two core prints are made of mild steel. 

This method adds: considerably to the life of the 
patterns without adding the weight usual with iron 
patterns. It saves the molder a good deal of making 
up, which is necessary with a wood pattern when it 
has been used a few times. This foreman made no 
claims in this direction but he said: “It only protects 
my patterns, and if they want iron patterns later on 
they can have them.” 





A PATTERN PROTECTOR 


Boring Engine Guides 


By WILLIAM A. F. MILLINGER 


The accompanying drawing shows how. a small ma- 
chine shop tackled the problem of boring the guides 
The only machine available for the 
There was no 


of a small engine. 
job was an upright drilling machine. 
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possibility of supporting the bar at both ends, as the 
hole next to the table was too small. A guide was 
rigged up as shown, clamped to the sides of the drill- 
ing machine and the engine casting located on parallels. 









































BORING ENGINE GUIDES 


A boring head with the roughing tools in advance of 
the finishing tools, and a roller steady immediately be- 
hind them, made a good speedy job. 


Roller Bearings in Machine-Tool 
Design 
By ROBERT PORTER 


Realizing that different types of anti-friction bearings 
have their own spheres of application, this article will 
treat with those bearing points in machine-tool design 
which not only lend themselves to improvement but 
where bearings of the hollow, helical roller type seems 
the most logical. 

Let us consider first the application of roller bearings 
to an accessory which is common to 90 per cent. of 
the machine tools manufactured; namely, the counter- 
shaft. Here is an appliance which manufacturers seem 
to overlook. The countershaft is considered: a neces- 
sary evil—it has to be furnished so the tool may be 
operated. Some manufacturers make their own counter- 
shafts, others buy them complete, still other manufac- 
turers shop around for the various parts, and merely 
assemble them. 

What has this to do with roller bearings? 
deal. 

The fact that the countershaft is considered an ac- 
cessory not only by the manufacturer but also by the 
user, accounts for the manufacturer’s oft-repeated 
words, “We don’t have any trouble from our counter- 
shafts.” The writer has followed up several remarks 
like this by calls on the users. They admitted they 
had frequent trouble with these same countershafts, 
but had not troubled the manufacturer. The counter- 
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shaft has not in all cases been considered by the user 
as a part of the machine tool. In many cases, a local 
transmission house has supplied a new countershaft, 
while in other cases the user has insured against fur- 
ther trouble by equipping the boxes, clutches and loose 
pulleys of his countershafts with roller bearings. 

Many advantages have been found in the use of this 
type of bearing, particularly in the use of the hollow 
helical roller. Rolling action is substituted for sliding 
friction, a saving in frictional load from 50 to 75 per 
cent. This results in a power saving which makes pos- 
sible the use of the increased available power at the 
spindle of the machine tool, itself. In other words, 
increased production may be realized. 

While power saving is an economical factor, it is 
not as important a one as the advantages in lubrication. 
With the hollow, helical roller there is lubricant capac- 
ity within the rollers themselves. Then the rollers 
distribute the oil back and forth across the bearing 
surfaces, maintaining an oil film. The oil used for 
lubrication is conserved, it does not leak from the hous- 
ing when the housing is properly designed, and yet 
the bearing is thoroughly lubricated at all times. It 
has been found that replenishment of lubrication is 
not required oftener than three or four times a year. 

Where this type of roller bearing has been adopted, 
the periods for inspection of the countershafts have 
been cut down from once or twice a week for plain 
bearings designs, to once in three or four months. The 
resultant saving in time, labor and lubricant is at once 
apparent. 

These advantages cannot be realized however, without 
an additional first cost for the countershaft equipped 
with the hollow helical roller. But this first cost may 
be regarded from two angles: If it were not justified 
by the advantages already discussed, it would be by 
the additional advantage of insurance. 

Inefficient lubrication has been the cause of many 
failures of the plain bearing countershaft. By making 
possible a more efficient and more reliable system of 
lubrication, certainty of operation is insured. 

With bearings in the countershafts which eliminate 
the possibility of a sticking clutch or loose pulley, and 
which give positive lubrication to all bearing surfaces, 
let us consider the added advantage of insurance. The 
reports of those who are using the hollow, helical type 
of roller bearing concur in this: The added cost of 
using this type of bearing is an investment on insurance 
which is worth while. 

While a countershaft may be the most obvious point 
for using this type of roller bearing, the machine tool 
itself as we shall see, offers some interesting applica- 
tions. 

Let us stop for a moment and review briefly the 
essentials of machine design; namely: (1) Rigid con- 
struction in reference to particular function of machine. 
(2) Use of metals based on the granular structure of 
the metal in hard and soft state. (3) Lubrication. 
(4) Symmetry and simplicity of design. (5) Per- 
manency of alignment. (6) Accessibility with regard 
to cleaning, lubrication and renewal of parts subject 
to wear. 

Bearing friction in some classes of machines, is an 
important factor in determining the power cost of 
operation. The use of plain bearings necessitates pro- 
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vision for taking care of wear, either by providing for 
adjustment or by bushing, always with the idea of 
maintaining alignment. 

It is a fact that the factors which determine the 
life of a machine tool are the bearings. The roller 
bearing of the hollow helical type will increase the 
first life of a machine tool. By first life we mean the 
period of useful life before the machine must be torn 
down for repairs or renewals. The reasons for this 
will be discussed further on. 

It has been found in many cases that the manufac- 
turing cost of a machine may be materially decreased 
by simplifying the design. In many cases the helical 
roller bearing has replaced’the plain bearing, and a 
simpler design resulted. Fewer machining operations 
are necessary to accommodate the roller bearing. One 
of the reasons for this is the fact that no means need 
be provided for taking up wear. 

When renewals must be made they can be taken care 
of quickly and simply. In most types of machine tools 
the designer faces the problem of vibration. So far 
as the writer is aware, the only satisfactory method 
of absorbing the vibration on machine tool spindles is 
by a large mass of metal surrounding the spindle. 
However, certain vibrations applicable to gear shafts, 
driving shafts, etc., are absorbed by the hollow helical 
roller, which possesses the quality of resiliency and 
absorbs shocks and vibrations without transmitting 
them to other portions of the machine tool. 

On gear shafts the helical roller bearing has been 
found highly satisfactory. Permanency of alignment, 
a most desirable feature of the gearshafts, is assured. 
This results in quiet running gears. Let us now review 
the points which the writer has endeavored to bring out 
briefly: From the foregoing, we see that the hollow 
helical roller bearings are commanding attention from 
the designer and manufacturer, as well as from the 
user, for several important reasons. (1) They make 
available additional power for use in production. (2) 
They assure absolute lubrication and require little at- 
tention. (3) They insure against shutdown. (4) 
They make possible a simpler, more symmetrical and 
often a less expensive design. (5) They assure per- 
manency of alignment. (6) They absorb vibration and 
are quiet in operation. (7) They eliminate rubbing 
friction. 

They command attention from superintendent and 
production engineer for the following additional rea- 
sons: They eliminate the problem of securing ex- 
perienced help to scrape in and fit close-fitting babbitt 
or bronze bushings; they also make possible a greater 
production without additional investment. 


Press Tools for Knife Parts 
By A. C. LINDHOLM 


I had occasion to substitute a number of modern 
ideas for antiquated methods in making and assembling 
the parts of a pocket knife. The knife part was at- 
tached to the back of a mechanical novelty, and the parts 
here mentioned consisted only of the assembled top 
scale, spring, blades and center scale. These parts were 
stamped out in the usual manner, but instead of pro- 
ceeding with press tools for rivet holes a drill jig was 
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used, and the rivets were put in by hand, then the whole 
assembled. 

Evidently the piercing of the holes in the center scale 
was thought to be impracticable, owing to the size be- 
ing smaller in diameter than the thickness of the stock 
used, the size of the hole being 0.060 in. and the thick- 
ness of the stock 0.062 in. After drilling the holes they 
were countersunk in the drilling machine for the rivets, 
which were inserted and headed over by upsetting the 
end with a hammer. Figs. 1 and 2 show the piercing 
die used in place of drilling jig. In order to properly 
support the small punches the stripper A was placed on 
the punch-holder, tool-steel bushings B guide the punch- 
es. The punches were inserted in tool-steel holders C, 
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complete blank was finished at one stroke of the press, 
all holes being countersunk on the proper ends. The 
punchholder was made of cast iron, no machining being 
necessary except the turning of the shank and face. 
Figs. 5 and 6 illustrate the riveting die. Its function 
was to place the shouldered rivets in the scale and 
securely fasten them. In operating the die, rivets A 
were placed in the split bushings B, and the scale (shown 
in outline) placed in the gages G, resting on the pins C. 
As the punch descended the spring pad D came in con- 
tact with the blank, carrying it downward and forcing 
the shank end of the rivets into the holes. Here the 
spring pad rested and the riveting punches EZ, upset 
the end of the rivet in the countersunk hole. On the re- 
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FIG. 7 


FIGS. 1 TO 9. 


the ends being headed over and resting on the hardened 
inserts D. The dies E were of the bushing type, and 
were inserted in the cast-iron bolster F. The piece to 
be punched is shown in outline on Fig. 1, gaged by the 
pieces G. The guide pins insured alignment and the 
bushings in the stripper insured stability and thus pre- 
vented breakage. The part called the center scale, re- 
quired some countersunk holes on both sides. This 
operation was done in the die in Figs. 3 and 4. These 
show the top and bottom outline of scale placed in gag- 
ing position. In this case the stripper A was attached 
to the bolster B, and actuated by springs shown. The 
countersinking punch C was placed in the bolster with 
a setscrew underneath and a binding screw back of it 
to prevent the screw D from becoming loose. In this 
operation one side was countersunk and then the blank 
was reversed and placed between the gages F so that a 

















Section Z-Z 
FIG. 6 


Section -Z=-Z 


FIG. 8 
PRESS TOOLS FOR MAKING PARTS FOR A POCKET KNIFE 


turn stroke, the pins C actuated by a spring plate under 
the die (not shown) lifted the assembled piece from the 
bushings B. 

In staking over the rivets there was a tendency to 
upset the body and the other end. To prevent this oc- 
currence, the bushing was split and a plunger L actuated 
by an adjusting screw M, locked the rivet. This locking 
occurred before the scale was forced over the shank end 
of the rivet. The adjusting screw had a locknut N. 
The plunger L was kept in place by a pin P and sus- 
tained by a setscrew underneath. The split bushings 
were held in place as shown in the illustration, and a 
thin piece of metal was inserted in the saw-slot to pre- 
vent any undue strain which might occur when operat- 
ing the die without a rivet in place. 

In assembling the respective parts into one unit, it 
was necessary to have one side nicely finished as this 
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side was nickel-plated. The riveting operation was per- 
formed by the roller-spinner method, using a well-known 
make of machine for this purpose. 

The fixture shown in Figs. 7 and 8 proved to be all 
that was required. The pieces to be riveted are shown at 
P, Fig. 8, located in the nest of the baseplate A. A top 
plate having a countersunk recess, spherical in form, 
located the spinning rollers, Fig. 9. These holes cor- 
responded with the rivets to be spun and insured the 
proper height of the rivet. All necessary parts were 
hardened, especially the top plate. 


Drilling Jig for Rocker-Arm of 
Airplane Motor 
By J. J. WOFFINGTON 


The rocker-arm to be machined is shown in Fig. 3. 
The shaded portions in Figs. 2 and 4 show it in position 
in the jig. Fig. 1 shows the jig body with most of the 
parts removed in order to make its construction plainer 
to the readers. 

The large hub on the rocker arm has a 0.8125-in. 
reamed hole through it, and both ends are accurately 
finished to size. The forks are also accurately finished 
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holes, these openings must be as nearly as possible 
central with the outside of the stock after securing the 
center-to-center distances from the main hub. 

This is accomplished by the equalizing device shown 
at A, Fig. 2, which slides up and down a slot in the 
jig body, as this wedge is pushed up the inclined groove 
in the jig body the second equalizing device, details of 
which are shown in Fig. 5, adjusts the two forks AA, Fig. 
3, in relation to each other, and in connection with the 
sliding wedge (A, Fig. 2) adjusts all three forks in 
such a way that any inequalities are divided equally 
among the three, and spaces them with relation to the 
0.8125-in. hole in the main hub. 

As the sliding wedge is moved by hand and locked 
with the hand screw (B, Fig. 2) there is very little 
tendency to bring too much pressure on the forks and 
distort the rocker-arm. A hollow stud in Fig. 1 locates 
the large hub o* the rocker-arm. The hand nut C 
draws the cone-headed bolt D down against a clamp 
and holds the work in place. The form of this clamp 
is shown in Fig. 6, and it swings out of position to 
permit loading and unloading the jig in the course 
of regular operations. 

The support bars shown in Figs. 7 and 8 fit into the 
rocker-arm forks and after having been correctly lo- 
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FIGS. 1 TO 8 THE ROCKER ARM AND SOME OF THE J!IGS FOR MACHINING IT 


to size and in relation to the faces of the large hub, 
and each fork on the rocker arm has a ,};-in. reamed 
hole. It was for drilling and reaming these ,>,-in. holes 
that the jig shown in the illustrations was designed. 
The rocker arms are very light in design, and as 
considerable accuracy is required, any tendency of the 
piece to spring during the drilling and reaming must 
as nearly as possible be eliminated. And since there 
is but a small amount of metal left around the ,*,-in. 


cated in the jig are dowelled in place. These bars 
support the forks against the thrust of the drill and 
also support the reamer, besides making it impossible 
to place the work incorrectly in the fig. 

The expense involved in making the jig has been more 
than paid for by the time saved in turning out the 
work. In addition the pieces are much more uniform 
than they would be unless considerable care were used 
in machining. 
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EDITORIALS 





Go the Limit—NOW 


The reorganization of the Ordnance 
Department, recently announced, is a long 
step in the right direction; and to go further: 
the sooner we secure complete centralized 
control, the sooner we can prepare for vic- 
tory and peace. [Iederal control is the only 
logical step, and it is inevitable. Why not 
take it now? 


The one great weakness which is ap- 
parent to every one who knows conditions in 
Washington is lack of coordination. Not 
only are the three great divisions of our fight- 
ing forces—army, navy and aircraft--indepen- 
dent, but each has separate divisions in great 
number. Instead of working as parts of one 
huge organization, each is competing with 
the other for machine tools, gages and prod- 
ucts of all kinds. Each division acts inde- 
pendently of the other in nearly all matters. 

No business could survive such lack of 
coordination, and this is, or should be, the 
largest business enterprise in the world at 
the present time! 


The new plan calls for the division of 
the Ordnance Department into four heads: 
Procurement, Production, Inspection and 
Supply. This is good as far as it goes; but now 
is the time to make the reorganization com- 
plete. These four divisions should cover 
army, navy and aircraft under the one head 
and one organization. Unless this is done, 
the work is only one-third done. The volume 
of work which must be covered by the three 
branches is almost beyond comprehension. 
It will strain our resources and our organizing 
capacity to the utmost. But there will be less 
lost motion and costly delays with one central 
head which can coordinate all these branches 
than if we have divisions working along 
independent lines. 


The action just taken marks the begin- 
ning of great possibilities. It opens oppor- 


tunities for utilizing the best engineering and 
business talent of the country. The men for 
the work will be forthcoming when they are 


called; but they must not be handicapped by 
red tape, military or otherwise. They must be 
given power and then be held responsible for 
results just as they have been in their private- 
personal business. 

With the making of all munitions organized 
under one head, we can utilize all the good 
men now engaged in this work, both regulars 
and reserves, and many more. There is much 
to be done in taking proper care of specifica- 
tions, inspection, gaging and other important 
details. Delays in delivery must be prevented 
by keeping in close touch with manufacture 
from the time it starts or before; by diagnosing 
the case before, instead of holding an autopsy 
after delay has occurred. 


The three great branches of our serv- 
ice need careful attention. They are now 
competing in dozens of ways and they will 
continue to compete unless they are all put 
under one head. This lack of coordination 
affects and delays them all. It extends to 
nearly all lines of their activity and is ineffi- 
cient in every way. This can be remedied by 
cooperation and the engineering profession 
can be relied on to do its full share when the 
opportunity offers. 


The recent conference in Paris empha- 
sized the absolute necessity for cooperation 
and coordination between all the Allies. But 
without complete coordination in supplying 
our Own army and navy with arms and other 
munitions of war, we cannot hope to do our 
part. And unless we do, the war will not be 
won! Can we neglect the warning of the 
Paris conference in this vital matter? 
There is no time like the present. The 
necessity for complete reorganization has 
been shown by the change already made. 
The time is tripe to carry reorganization to its 
logical conclusion. In that way only can we 
hope to do our full share in this great struggle 
for democracy. The world expects tauch of 
us, and rightly. Can we afford to stop short 
of the ultimate goal: complete coordination? 


Let us go the limit—NOW. 





THE TIME for halfway measures is past; the hour has come for 
us to go the limit in centralizing our war-making preparations. 
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Photographs and data 


should be addressed to Editorial Department, “American Machinist.” 


“Precision Truing Device” for 
Grinding Wheels 


The illustration shows a device that has recently been 
placed on the market by the Precision Truing Device 
Co., 519 Main St., Cincinnati, Ohio, for truing grinding 
wheels. It is a self-contained electrically driven mechan- 
ism designed either to be placed in a holder the same as 
an ordinary diamond tool, or to be clamped in any posi- 
tion on the machine that is convenient to the operator. 
The small wheel is of hard abradant, and runs at an 
approximate peripheral speed of 8000 ft. per minute in 
the opposite direction to that of the wheel to be trued. 
It is moved across the face of the wheel to be trued the 
same as an ordinary diamond. The motor is series- 
wound for either direct or alternating current, and may 
be operated from the ordinary lamp socket. The spindle 
is of high-carbon, chrome steel, hardened and ground; 

















EMERY WHEEL TRUING DEVICE 


and is bushed with removable and adjustable phosphor- 
bronze bushings. The shank is furnished either 4 or % 
in. in diameter as desired. Attachments can also be 
supplied to hold the device in any required position. It 
is claimed that this mechanism not only trues abrasive 
wheels at a much smaller cost than is possible where a 
diamond is used, but that the wheels sharpened with it 
will hold their cutting edge longer. It is also claimed 
that the device adds to the life of the grinding wheels. 


Lewis-Shepard Elevating Truck 


The illustration shows the latest type of elevating 
truck that has been placed on the market by the Lewis- 
Shepard Co., 48 Binford St., Boston, Mass. It is known 
as the “Type K, Jacklift Master Truck.” The capacity 
of the truck is 8000 lb., and the features claimed are 

















LEWIS-SHEPARD FOUR-TON ELEVATING TRUCK 


higher, easier, vertical lift and free lifting handle. The 
maximum lift is 3 in. and the lifting ratio is such 
that one man can elevate the maximum load. Crucible 
steel is used largely in the construction. Ten models 
are made, five having 7-in. wheels, while the remainder 
are equipped with 10-in. wheels. 


Sundstrand 16-In. Toolroom Lathe 


This lathe is of heavy construction and all levers are 
arranged for convenience of operation. The material 
and workmanship are high grade and each machine is 
rigidly inspected under its own power. The bed is 
heavily braced and heavy ribs have been placed between 
the bearing pedestals in the headstock. The bearings 
are phosphor bronze of generous proportions, and are 
provided with sight-feed self-oilers. The end thrust on 
rear bearings is taken by ball bearings. Special cruci- 
ble steel is used for the spindle which is accurately 
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The quick-change gear box is a self- 
contained unit, mounted on the front 
of the bed. The driving mechanism 
consists of a cone of 12 gears, giving 
12 different speeds to the shaft or 


screw. In this cone are meshed three 
different gears giving a range of 36 
speeds and feeds. Only two levers are 
used to obtain all changes. The shafts 
in the gear box are mounted in SKF 
high-duty ball bearings. ll gears 
are made from steel drop forgings. 

In the equipment is included a spec- 
ial gear for cutting 11} threads, large 
and small _ faceplates, followrest, 
steadyrest, double-friction counter- 
shaft, oil pan and necessary wrenches. 
A taper attachment or a relieving at- 
tachment are furnished on order. 








SUNDSTRAND 16-IN. TOOLROOM LATHE 

Swing over bed, 16% in. ; 
bed, tailstock flush with end of bed, 32 in. ; 
bearing on spindle, 24x3{Z in.; nose of spindle, 6 threads; 
spindle, 12% in.; center bushed to Morse taper No. 4; 
spindle No. 7 Morse taper; diameter of tail spindle, 23 in. ; 


2% 


eters of cone, 44 in., 64 in., 10} in.; width of belt, 23 in. ; 
103 to 1; length of bed, 6 ft. 
length of carriage on bed, 
6-ft. bed, approximately, 2800 Ib. ; 
export shipping weight, approximately, 3390 Ib 


| in., 
34 in.; 
24 in.; countershaft speeds, 


ground and has a hole through its entire length to accom- 
modate draw-in attachments and collets up to !-in. 
capacity. 

The tailstock has a long bearing on the shears and 
is of the cutaway type, permitting the use of the com- 
pound-slide at right angles to the cross-slide. The car- 
riage is of liberal length for a lathe of this size and is 
securely gibbed. The top is provided with T-slots to 
permit clamping of work. Wipers fitted with felt pads 
for the removal of chips and dirt from the shears are 
attached to the carriage. The cross- 


swing over carriage, 97 in.; distance between centers, 6-ft. 
front bearing on spindle, 27 x 54 in.; rear 


center bushing for 
cuts thread per in., 14 to 80, 
including 114; feeds from 6 to 320 per in.; lead screw, 1; in., 6-thread Acme; diam- 

ratio of back gears, 
width of bed, 15 in.; toolpost takes § x 1}-in. tool; 
150-205 r.p.m. ; 
domestic shipping weight, approximately, 3100 Ib.; 


This lathe is well suited for fine 
toolroom work as it stands, but more 
so when fitted with the special taper 
and relieving attachments mentioned, 
as its accuracy and range, as well as 
convenience of operation, make it very 
desirable. The same qualities also 
make it a lathe that can be used for 
general manufacturing work to advantage. This lathe 
is made by the Rockford Tool Co., Rockford, Il. 


hole through 


in. ; 
headstock 


weight, net, 


National Geared-Head Lathe 


This lathe is made by the National Lathe Co., Cincin- 
nati, Ohio, in 18- and 22-in. sizes. It is made in either 
motor or belt drive; any length of bed from 6 ft. ad- 
vancing by 2 ft. lengths; plain or cabinet legs; metric 
or standard lead screw and gears. On special order, the 





thread gagé stop has micrometer ad- 
justment. A graduated chasing dial is 
set into the carriage saddle, making it 
possibleto chase all threads without 
stopping the lathe. The compound- 
rest has a large bearing and can be 
swiveled full 360 degrees. The top 
and bottom slides are fitted with 
taper gibs. Both the cross-feed screw 
and compound-rest screw collars are 
graduated in thousandths. 

The apron is of double construction, 
all gears and studs being supported at 
each end, removing any chances of 
cramping the bearings. Both the 
longitudinal and power feeds are en- 
gaged by means of frictions. Auto- 
matic stops have been provided which 
will stop the carriage in either di- 














rection for feeding or screw cutting. 
A lever located at right side of apron 
controls the carriage-reverse mechan- 
ism. The lead screw is accurately 
made, and is used for thread-cutting 
only. There is no spline on the lead 
screw which adds to its long-lived 
accuracy. 


stock sleeve, 


belt, 4 in.; 


of bed, 175 Ib.; 





_ Swing over bed, 
in.; swing over carriage slide, 12% in. and 163 in.; diameter of front journal, 3 in. ; 
diameter of back journal, 2g in.; length of front journal, 5 
2 in.; diameter drive pulley, 12 in.; eight fundamental spindle speeds, 
12 to 330; speed drive pulley, 330 r.p.m.; length of carriage bearing, 28 in. ; 
width of cross-slide, 
spindle, 1g in.; distance between centers, 6-ft. bed, 38 in. ; Morse taper, No. 4; diameter 
of nose spindle, 2§ in., 8 threads per in., diameter of 
speed of countershaft, 
motor drive, 3800 Ib. ; net weight, 6-ft. bed, pulley drive, 3300 lb.; weight per extra ft. 
size of ordinary tools, §x 13 i 


NATIONAL GEARED-HEAD LATHE 
184 in. and 23 in.; swing over carriage wings, 13} in. and 22 
in.; diameter of tail- 
84 in.; greatest gear ratio, 28 to 1; wh 
countershaft pulley, 12 in.; 


245 r.p.m.; width, top of bed, 17 in.; net weight, 6-ft. bed, 


3 in. 
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following attachments are furnished: Taper attach- 
ment; relieving attachment; draw-in chuck attachment; 
indicating dial for thread cutting; heavy sheet-steel oil 
pan and pumping equipment. 


Newman Turret Drilling Head 


The Newman Manufacturing Co., 717-719 Sycamore 
St., Cincinnati, Ohio, is now marketing the drilling head 
shown in the illustration. The attachment is arranged 
to be clamped to the sleeve, the drive being through a 











DRILLING HEAD 


taper shank fitting into the end of the spindle. The de- 
vice is particularly useful where a number of different 
operations are required on a single piece of work. One 
tool may be substituted for another almost instantane- 
ously, the tool in use being the only one in motion. 


NEWMAN MULTIPLE-SPINDLE 


Westinghouse Portable Panels for 
Electric Welding 


The Westinghouse Electric and Manufacturing Co., 
East Pittsburgh, Penn., has recently placed on the mar- 
ket two types of portable outlet panels for electric weld- 
ing service. These panels are both mounted on light 
trucks. This feature makes for maximum convenience 
of service without the necessity of installing a large 
number,of outlet panels. The panels consist of a handle- 
trip, railway-type, circuit-breaker with an overload re- 
lease, magnetic blowout, and a 13-point faceplate con- 
nected to a resistor mounted in the rear of the panel. 
The face of the panel is protected by a metal cover 
through which the handles of the rheostat and circuit- 
breaker project. The resistor is made up of grids. and 
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is protected by a cage of expanded metal. Type E 
panel is intended for metal electrode welding only, hav- 
ing a capacity of from 80 to 170 amperes. Type F 
panel will handle metal electrode work from 80 to 160 
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PCRTABLE PANEL FOR ELECTRIC WELDING 


amperes, and light graphite electrode work up to 300 
amperes. Another advantage of the portable panels is 
that they may be placed close to the welder and thus 
avoid many unnecessary steps while work is being oper- 
ated upon. 


Fitz-Empire Dynamic Balancing 
Machine 


The Fitz-Empire Double Pivot Last Co., Rochester, 
N. Y., is now marketing the dynamic balancing machine 
illustrated, which is designed for balancing parts weigh- 
ing from 5 oz. to 75 lb. Machines of larger “size will 























DYNAMIC BALANCING MACHINE 


be made to order. The driving-head yoke is a single 
casting with two adjustable, self-oiling bearings. The 
shaft carries the cast-iron friction disk and tight and 
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loose pulleys, and is provided with a ball thrust-bearing 
held by an adjustable spring tension. By means of 
this spring tension the pressure between the members 
of the friction drive may be adjusted to suit conditions. 
The friction disk is provided with a foot-operated brake 
for stopping the machine. The sliding friction is con- 
trolled by the lever shown at the front, which is within 
convenient reach of the operator. The maximum dis- 
tance between the spring bearings is 32 in., the shipping 
weight is 650 lb. and the hp. required is 3. Equip- 
ment includes one balancing arbor, two U-bearings, 
two floor stands, two marking rests and a suitable belt. 


National Cone-Head Lathe 


The National Lathe Co., Cincinnati, Ohio, makes this 
type of lever-controlled, cone-head lathe in 18- and 22-in. 
sizes. It has extra large cone- and back-gear ratios. 
The headstock casting has the outside walls brought up 
to the center of the cone. The three-step, double back- 
gear cone for 3}-in. belt, has back-gear ratio 3 to 1 and 
9 to 1, using 8- and 6-pitch gears as follows: Forward 
15, 22, 334, 464, 67, 98, 140, 205 and 300 r.p.m. The 
double-friction countershaft gives 9 more speeds for- 
ward or reverse as follows: 18, 263, 38, 56, 81, 118, 

















NATIONAL CONE-HEAD LATHE 


_ Swing over bed, 184 in. and 23 in.; swing over wings of car- 
riage, 183 in. and 223 in.; swing over carriage slide, 12% in. and 
16% in. ; diameter of front journal, 3 in. ; diameter of back journal, 


22 in.; length of front journal, 5 in.; diameter of tailstock sleeve, 
2 in.; double back gear diameter cone, 6.3-8.2-10.1 and 12 in.; 
single back gear diameter cone, 8.2-10.1 and 12 in.; back gear 
ratio, single back gear, 54 to 1; back gear ratio, double back 
gear, 3 to 1 and 9 to 1; 16-spindle speed on single back gear lathe, 
15 to 370; 18-spindle speed on double back gear lathe, 15 to 360; 
length of carriage bearing, 28 in.; width of belt, double back gear, 
} in.; width of belt, single back gear, 3 in.; hole through spindle, 
1 


in.; distance between centers, 6-ft. bed, 38 in.; Morse taper, 
No. 4; diameter of nose spindle, 6 threads per inch, 2§ in.; diam- 
eter of countershaft pulley, 12 in.; speed of countershaft, double 
back gear, 205 and 246 r.p.m.; speed of countershaft, single back 
gear, 158 and 195 r.p.m.; width, top of bed, 17 in.; net weight, 
6-ft. bed, pulley drive, 3300 Ib.; weight per extra ft. of bed, 125 
lb. ; size of ordinary tool, § x 1} in. 


169, 247 and 360 r.p.m.; countershaft pulleys 12-in. 
diameter for 4-in. belt running at 205 and 246 r.p.m.; 
total spindle speeds, 9 forward, 9 reverse, or 18 forward. 
The 4-step, single, back-gear cone has 6.3-in., 8.2-in. 
10.1-in. and 12-in. diameter pulleys for 33-in. belt. 
Back-gear ratio 53 to 1, using 8- and 6-pitch gears. The 
8 spindle speeds are as follows: Forward 15, 23, 35, 54, 
83, 128, 195 and 300 r.p.m.; and forward or reverse 
184, 284, 434, 67, 102, 158, 240 and 370 r.p.m.; total 
spindle speeds, 8 forward, 8 reverse, or 16 forward. 
The quick spindle-speed change device enables the 
operator with a short movement of a single lever quickly 
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to change from open-belt speeds to back-gear speeds. 
It is a special feature that the change can be made in- 
stantaneously without throwing out the back gears, as 
these gears can be in mesh while running on open-belt 
speed. This applies to both double or single back-geared 
heads. 


Bids Wanted on Presses and Other 
Machinery 


The following letter requesting bids on a number of 
machines was received by the Warner & Swasey Co., 
Cleveland, Ohio, and as they do not manufacture all 
the apparatus wanted they are passing the request along 
to anyone to whom it may be of value. 


Ricardo Mateos Garcia, 
Fuencarral, 92, 
Madrid, Spain. 


The Warner & Swasey Co., 
Cleveland, Ohio. 
Gentlemen: 

I beg you please to send me an offer on the following 
machine tools: 

First: A machine group for making brass screws with a 
maximum length of 30 mm., and maximum thickness of 
4mm. The group must be automatic and made up of: (1) 
A machine for making a head plain form or heavy round. 
(2) One for splitting the head of the screws, that is to say, 
making the screw driver catch. 

Second group: A machine for stamping pieces of a maxi- 
mum diameter of 35 to 40 mm., which also must be auto- 
matic. For your information, will say that the plates of 
the articles manufactured are very thin, for example: 0.2 
to 0.3 of a mm. thickness. 

Third group: Machine for stamping pieces of brass with 
a diameter not greater than 100 mm. 

Fourth group: Machine for pressing by hand and stamp- 
ing small pieces. This small machine will be suitable for 
stamping pieces, using the clippings coming from the 
~~ pa of large pieces so we can use up most of the brass 
plate. 

Fifth group: Am also interested in a complete plan, 
although I do not know if you can furnish it, for polishing 
and nickel-plating the above mentioned pieces. In case you 
can make me an offer of this, please also tell me the capac- 
ity of each machine, the weight, and dimensions, necessary 
hp. for each, and time of delivery. 

If possible, please quote prices C. I. F. a Spanish port, 
Cadiz or Barcelona, since it is easier for you to find out 
freight rate charges via steamship company, insurance, etc., 
from New York to 4 Spanish port. 

As already stated above, and to give you an idea of the 
machines I need, I will say that I intend to make more or 
less of the articles I have mentioned and, therefore, the 
plan will be similar to the one belonging to the firm of 
Hart & Hegeman Mfg. Co., of Hartford, Conn. 

I found your address in Exportador Americano (American 
Exporter). 

Awaiting reply, I am, 

Yours very truly, 
RICARDO MATEOS GARCIA. 
P. S.—Correspondence in Spanish, French or German. 


Inspection of Screw Gages for Munitions 


of War—Erratum 


On page 1066, Vol. 47, the last paragraph should read: 
“A projection machine, Fig. 1, etc.” A subhead “Ring 
Screw Gages” should have been placed above the last 
paragraph, left hand column, page 1072, Vol. 47. 


Heald Magnetic Chuck—Erratum 


In the article on the Heald Magnetic Chuck on page 
1105, Vol. 47, part of the third line of the paragraph of 
specifications under the cut reads, “number of holes in 
top of plate.” This should read “number of poles in 
top plate.” 
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Washington, D. C., Jan. 5, 1918—The taking over of 
railroads of the country by the President on Dec. 28 is 
probably the most revolutionary act which we have so 
far witnessed in the conduct of the war. Few will dis- 
pute either its necessity or its wisdom as in this way 
only can complete codperation be secured between the 
numerous lines throughout the country and it is only 
by complete codperation that their capacity can be best 
utilized for the good of the nation. Naturally there are 
wide differences of opinion regarding the terms of 
remuneration, but on their face at least they seem to 
be about as fair from every point of view as could be 
expected. The stock market reaction should not be 
taken too seriously, as some seem to be doing, as show- 
ing conclusively that the public interests are not being 
well served by the new arrangement. 

It is undoubtedly true that almost all of the roads are 
in a more or less dilapidated condition and will require 
liberal doses of tonic in the shape of new locomotives, 
new cars, and in many cases, new equipment. These 
adjustments, however, are absolutely necessary to the 
conduct of the war as well as the carrying on of any 
normal business and, even if there is no reimbursement 
for the expenditure which this makes necessary, these 
expenditures will play a direct part in our war codper- 
ation and are by no means wasted. 

The guaranteeing of the same rate of dividend as the 
average for the past three years, is probably as fair 
a method of return as could be desired. The main thing, 
however, is that we are to secure better transportation 
service which is of prime importance at this time. 

There is, however, an entirely different angle to this 
whole situation which will not be overlooked by builders 
of machine tools and railway appliances. Many orders 
for new machinery for the railway shops, for locomo- 
tives, cars and their accessories, as well as other railway 
equipment must be placed in the near future, and, while 
this adds tremendously to the volume of business which 
must be done, it also adds seriously to the complications 
of our machine output. It will probably be relieved to 
some extent by utilizing shops which specialize upon 
railway equipment, and which have not as yet gone into 
other lines. In the case of standard machine tools, how- 
ever, it simply means the issuance of more priority 
certificates, which have become so common as to mean 
comparatively little to the average manufacturer. That, 
however, is an entirely different story about which there 
will be something to say in the near future. 

The public investigations into the equipment of army 
camps, reflects in greater or less degree a condition in 
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many other branches of the army service. These de- 
linquencies are from all appearances due largely to the 
state of mind of those in charge, and to a lack of ap- 
preciation of the problem of manufacturing uniform 
and other material in extremely large quantities. There 
seems to be a disposition to consider the work done when 
the orders are placed; and when deliveries fail to mate- 
rialize at the dates specified, great consternation results. 
With the quantities previously ordered in peace times 
it is quite probable that no such difficulty presented 
itself, but anyone familiar with doing business on a 
large scale recognizes at once that orders must not only 
be placed but must be followed up, particularly when 
those to whom the orders are given are not entirely 
familiar with the work or such large contracts. 

It is very much easier to criticize than to do things 
right yourself. But it is impossible to make a soldier 
who has contracted pneumonia on account of not having 
a complete uniform, believe that every possible effort 
had been made to clothe him when he knew that some of 
the largest clothing firms in the country had not been 
given contracts to anywhere near their capacity. These 
delays are not all confined to the Quartermaster’s De- 
partment by any means. One of the difficulties seems 
to be that after a contract is placed it is not followed up 
with sufficient persistence to make sure that it is being 
properly fulfilled; and in cases where work is delayed, 
unavoidably or otherwise, there seems to be hesitation 
in placing supplementary contracts with other firms. 

There is a noticeable difference in the manner in 
which much of the work is being handled by men in 
charge of aircraft, and the methods of men in many of 
the other branches of the war work. There is a certain 
snap and go to the work which reminds one of the 
automobile field, and the reason is apparent when we 
learn that many of the men, reserve officers and engi- 
neers, are from the automobile industry. Many of the 
formalities are lacking, but the work goes on and results 
are being obtained in various ways. 

Some of our English aéronautical friends rather decry 
the usefulness of the automobile engineers and the 
automobile factories in aircraft work, and state that 
they did not prove nearly so helpful in England as they 
anticipated. But we must remember that our automobile 
industry was, and is, develcped to a much greater de- 
gree than in any other country, that it represents the 
most modern practice of securing quantity production 
on a commercially interchangeable scale, and we have 
no fears of being disappointed as to their assistance in 
creating our huge airfleet in the shortest possible time. 
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The Work of the Council of National Defense 


Transmitted to Congress by 


REPORT of the Council of National Defense 
covers the history of the Council from its incep- 
tion to the close of the fiscal year ending June 30, 


1917. Permanent organization of the Council was not 
effected until Mar. 3, 1917. 


In a broad sense, Director W. S. Gifford says in. intro- 
duction, the Council and Commission have sought to make 
available to the United States the best thought and effort 
of American industrial and professional life for the suc- 
cessful prosecution of the war. It has become a truism 
that no past war has been so essentially a war of the 
mechanic and the machine, and the realization of this truth 
has been the inspiration of the policy pursued by the Coun- 
cil, the Commission, and their subordinate bcdies. 

The direction of the machinery of American industry for 
the national defense necessarily involves the creation of an 
organization of great flexibility. The swift changes in 
strategy and rapid improvement in war machinery, attended 
by the equal speed with which implements of warfare are 
scrapped and replaced at the front, has been reflected by 
corresponding rapid transformation and stimulation of the 
industrial organization within the nations at war. These 
ever-changing developments have necessitated almost un- 
precedented flexibility in Government organizations to 
which the history of the first three months of the war in 
the United States has proven no exception. Constantly 
recurring demands for increases in personnel and for new 
efforts in unexpected directions, have had to be met. It has 
been the effort of the organization of the Council of Na- 
tional Defense to hold itself in constant readiness to meet 
such demands and to shift its ground and expand its facili- 
ties in the interest of the national service. It has been in 
no sense a fixed institution. Its organization has been and 
must continue to be in process of evolution rapid enough to 
keep abreast with the swiftly changing current of the 
times, and yet conservative enough to prevent confusion or 
lack of proper coérdination and control. It has been called 
upon to be ready to fill the gaps and assist the regular 
Government departments in their efforts to carry the new 
and huge burdens thrust upon them. Flexibility must 
remain the essence of the spirit with which the Council 
carries on its work. 

The several fields covered by the Council’s work are 
enumerated as follows: 


1. Supervising coérdination of purchases for the execu- 
tive departments of the Government, including the devel- 
opment of new sources of supply for both raw materials 
and finished products. 

2. The standardization of specifications for tools and im- 
plements used in the manufacture of munitions. 

3. The codperative organization of transportation and 
electric communication for war service. 

4. The inauguration in conjunction with the Government 
departments, of an aircraft program; also one to make this 
program an industrial possibility. 

5. The organization of the medical profession for war. 

6. The conduct of a campaign to assist commercial busi- 
ness in meeting the demands made upon it by the war; and 
to aid establishments organized to render men, supplies and 
equipment available for the needs of the Government with- 
out impairing the essential service of trade, and without 
unnecessary hardship to the people at large. 

7. The development and stimulation of motor transporta- 
tion facilities for Government use. 

8. The organization for common counsel of the leaders 
of the American labor movement, joined with representative 
employers and persons prominent in civic and industrial 
life; and for the effective enlistment of the labor forces of 
the country for the conduct of the war. 

9. The bringing together and concentration on war work 
of the engineering and educational professions, including 
the promotion of scientific research for the benefit of the 
national defense. 

10. Effective centralization and direction of the efforts 
of American women for assistance in the conduct of the 
war. 

11. The organization of the coal industry for more effec- 
tive production and distribution of fuel. 

12. The centralized direction of the activities of the sev- 
eral states in their efforts to aid in war. 





the President 


The work of the Aircraft Board resolved itself into 
two main divisions: Equipment for training purposes 
in this country, and equipment for combat work in 
France. It was in the development of the program for 
combat, reconnoisance and bombing planes, that the 
major difficulties were encountered. In all these forms 
of planes, the lack of previous American experience made 
it seem necessary to depend to a large extent on designs 
developed in the allied countries, or else adaptations of 
their designs. In the production of motors there ap- 
peared to be an insuperable obstacle to the production 
of foreign motors, and in adapting them to the methods 
of American shop practice. 

It was the consideration of these difficulties that led 
the Aircraft Production Board to develop the composite 
international design known as the Liberty motor, so 
constructed and with its parts so standardized that it 
lends itself easily to quantity production with American 
shop methods. The general policy has been to rely 
mainly on a few highly organized and capable establish- 
ments, rather than to scatter orders for planes and sep- 
arate parts among a large number of small shops. 


GENERAL MUNITIONS BOARD 


The report of the General Munitions Board covers in 
detail its work of serving as a clearing house for the 
purchasing divisions of the army and navy by develop- 
ing new sources of supplies for raw materials and 
munitions generally. Among the particular forms of 
munitions covered by the board’s work, have been rifles, 
machine guns, ordnance of many types, ammunition, gun 
forgings, carriages, limbers, caissons, forge wagons, 
military vehicles, steel helmets, armor-piercing shells, 
surgical supplies, optical glass, gages, tools, and dies of 
many kinds. The general purpose of the board has been 
to eliminate competitive bidding between the War and 
Navy Departments and between sub-departments and 
committees; and it has acted as a clearing house in 
orders which involve materials in which a national 
shortage actually exists or is anticipated; and where 
manufacturing facilities were insufficient the board has 
directed its efforts to develop new facilities. It has also 
assisted in price problems. In the latter part of April 
the board was given full power to determine priority of 
delivery of material whenever delivery conflicted with 
the general policy of the Government. 


COMMITTEE ON EMERGENCY CONSTRUCTION 


The report of the sub-Committee on Emergency Con- 
struction describes the method employed in selecting 
contractors for the construction of the new army can- 
tonments, a task in which the Quartermaster’s Depart- 
ment asked the committee to assist. The selection was 
based on a general canvass of the country’s contracting 
establishments, which included a detailed inventory of 
their capacity and reliability. The committee also as- 
sisted materially in the determination of the type of 
construction to be employed, the chief considerations 
being speed, quality of work, and economy; it further 
assisted the Quartermaster’s Department materially in 
building up the organization necessary to carry through 
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the maintenance of cantonments, to advise on organiza- 
tion and to secure competent civilian experts to take 
commissions and assist in the actual accomplishment of 
the work. 

THE MUNITIONS STANDARDS BOARD 


The work of the Munitions Standards Board, was to 
standardize munition specifications and to assist in so 
modifying various specifications and designs as to per- 
mit greater quantity of production. One of its most 
notable services was to aid the Government in finding 
ways and means of adapting peace-time standards to 
war-time conditions, in order to make them more prac- 
ticable as manufacturing projects. 


COMMITTEE ON COAL PRODUCTION 


It was the function of the Committee on Coal Pro- 
duction to make every effort to increase the output of 
coal at the mines, and accelerate the movement of coal 
to points where the need was greatest. Among the 
methods employed by the committee to relieve conges- 
tion and speed up distribution, was the pooling of coal 
of similar characteristics through the Great Lakes ports 
and through the tide-water region. 


During the week ending Jan. 6, 1917, the report states 
the average daily production of bituminous coal was 1,840,- 
000 net tons; of anthracite coal, 228,490 gross tons. Dur- 
ing the week ending Apr. 21, 1917—the time of the crea- 
tion of the Committee on Coal Production—the average 
daily production of bituminous coal had decreased to 1,682,- 
000 net tons; of the anthracite, 223,680 gross tons. From 
the latter date, production progressively increased, until 
early in July bituminous coal was being produced at the 
rate of 1,902,864 net tons per day, and anthracite at the 
rate of 281,960 gross tons per day, which was the greatest 
output of both bituminous and anthracite coal in the entire 
history of the coal industry; an output if maintained, suffi- 
cient to supply not only the entire coal requirements of this 
country, but also to have created 2 large surplus to relieve 
the coal shortage of the allied nations. 


COMMERCIAL ECONOMY BOARD 


The work of the Commercial Economy Board was to 
study and advise how commercial business might best 
meet the demands to be made on it by the war. The 
problem was to find what activities within the various 
lines of business were nonessential; and to reduce them, 
or at least be prepared to reduce them. It was equally 
important from the outset to conserve essential mate- 
rials, in order to prevent shortage or to keep existing 
shortages from growing worse. This work was outlined 
in the recent report of the Editorial Conference. 


SECTION ON COOPERATION WITH STATES 


The purpose of this section was to act as a clearing 
house between the state councils of defense; to secure 
uniformity where uniformity was desirable, and to make 
the services of the organization of the several states 
available to the various branches of the Federal Govern- 
ment. It was to transmit to the state councils for their 
information and assistance, the requests and recom- 
mendations of the Council of National Defense and the 
different departments and new official war organizations 
in Washington; and through recommendations, to assist 
the state councils in accomplishing the ends sought. 


WOMAN’S COMMITTEE 


Although the first work of the Woman’s Committee 
was the organization of the Washington committee and 
developing a system of subsidiary state committees, its 
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work embraced National registration to the end of ascer- 
taining the woman-power of the country; coéperation in 
special campaigns with such branches of the Government 
as the Department of Agriculture, the Food Administra- 
tion, the Department of Labor and the Committee on 
Labor of the Council, in the problem of women in indus- 
try ; coéperation with the Children’s Bureau, the Liberty- 
Loan Bureau and the Commission on Training-Camp 
Activities, and the development of educational propa- 
ganda for the better understanding of the war on the 
part of women and school children. 


NATIONAL RESEARCH COUNCIL 


The National Research Council has served as a depart- 
ment of science and research of the Council of National 
Defense, and in that capacity has been charged with the 
organization of scientific investigation bearing on the 
national defense and on industries affected by the war. 
It has codéperated extensively with scientific missions 
to this country from the allies, and has been represented 
abroad in joint work for the promotion of reasearch 
service of particular value in the conduct of the war, in- 
cluding the submarine problem and various physical and 
chemical problems. 


COMMITTEE ON TRANSPORTATION AND COMMUNICATION 


The report of the Committee on Transportation out- 
lines the history of the organization built up by the 
Railway War Board, upon the special invitation of the 
Council of National Defense. As a result of the railroad 
agreement to vest in the executive committee, power to 
move cars and engines from one part of the country to 
another, the report states that between May 1 and June 
30, orders were executed which resulted in moving in 
the public interest fully 110,000 empty freight cars from 
sections of the country where they were not needed, to 
other sections where they were needed. To economize 
in traffic facilities, passenger trains making over 24,- 
000,000 miles per year in the aggregate were discontin- 
ued on the recommendation of the executive committee. 
This, the report estimates, will result in the saving of 
1,500,000 tons of coal per year, and has released for 
other and more important service 3000 men, including 
a considerable number of engineers. 


WIRE COMMUNICATION 


The report of the Committee on Telegraphs and Tele- 
phones includes mention of the following activities of 
the telephone and telegraph companies in organizing 
for war service: General preferential consideration 
given to Government business throughout all the main 
wire systems; the organization of fourteen or more 
battalions of officers and men for the Signal Corps; in- 
crease of efficiency at all strategic centers of the country 
in spite of a greatly increased pressure of ordinary civil- 
ian business; assistance in training telegraphers and 
telephone operators for Government work in the field or 
in Government offices, and research in investigation on 
special communication problems by telephone engineers, 
in codperation with the War and Navy Departments. 


COMMITTEE ON SUPPLIES 


By securing options, by “pegging” prices of various 
articles, by the allotment of large requirements through- 
out the industries, by the elimination of middle men. 
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and the curbing of competition between Government de- 
partments, the committee has enabled the Government 
to make substantial savings in its purchases. Its work 
has principally been concerned with commodities, the 
securing of which involved unusual difficulties, either 
‘ because of the large quantity required or the shortage 
of materials needed in their manufacture; or in some 
cases, because of an unusual competitive demand for 
similar articles for civilian use. 

Under an order of the Secretary of War, based on 
the emergency power vested in him, it was determined 
that contracts should be made without resort to adver- 
tising for bids. The committee has assisted the pur- 
chasing officers in dealing directly with the prime 
producers of the commodities required. In many in- 
stances the committee has succeeded in maintaining 
purchase prices which existed at the date of our entrance 
into the war, or even in securing lower prices. The 
committee has also secured to the Government four to 
six month options on large supplies of materials at 
prices which were in effect when the war began. 

The committee has codperated with the proper depart- 
ments in drafting new specifications which designate 
the best available substitutes for those articles now dif- 
ficult or impossible to obtain in the quantities required. 
The committee has further brought to the service of 
the Government many mills and factories which had 
never before produced Government goods. A section of 
the committee has also assisted the Army and Navy in 
making subsistence and forage purchases. 


COMMITTEE ON RAW MATERIALS, MINERALS, AND METALS 


Without authority to fix prices, this committee has 
succeeded in obtaining raw materials at a substantial 
price-reduction without trade disturbance of conse- 
quence. Without legal power to determine priority, it 
has been largely instrumental in many cases in diverting 
output in such manner as to secure the greatest general 
benefit. Without power, save that of persuasion, it has 
brought specialized private business efficiency into im- 
mediate and effective coéperation with a well-ordered 
federal system. 

The report describes in detail the work of the Com- 
mittee on Lumber, as exemplifying the operation of the 
whole system. This committee consists of six executive 
members, practically on continuous duty in Washington, 
and six field members in different parts of the country. 
Its work has covered the furnishing of material for the 
wooden-fleet program, for cantonment construction, and 
for all the other building projects which the Government 
has undertaken. The report states that probably $10,- 
000,000 has been saved by the Lumber Committee’s 
mobilization of producers. 


COMMITTEE ON ENGINEERING AND EDUCATION 


It has been the function of the Committee on Engi- 
neering and Education to make available to the Govern- 
ment in the most effective possible form, the services of 
the engineering and education professions. The Engi- 
neering Committee has been appointed by different 
engineering groups to assist in the solution of problems 
of engineering policies. In a similar way through a 
meeting of the heads of 187 colleges, universities and 
technical schools, held in Washington on May 5, the work 
of carrying on the relation between the colleges and the 
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nation was turned over to the educational section. 
Progress has been made in organizing both of these 
groups for national service. 

The report of the Committee on Labor tells in detail 
of the committee’s work in mobilizing the resources of 
labor for the national defense, and in caring for prob- 
lems involved in the conservation and welfare of work- 
ers; and it reviews the work of the special committees 
on Wages and Hours, Mediation and Conciliation, Wel- 
fare Work, Women in Industry, Information and Sta- 
tistics, Press Publicity and Cost of Living. Other 
committees have been doing pioneer work in their par- 
ticular fields by investigating to find out where they 
could be of most assistance, and in organizing for car- 
rying out their duties. 


GENERAL MEDICAL BOARD AND MEDICAL SECTION 


The General Medical Board created an executive com- 
mittee; committees on state activities and examinations; 
hygiene and sanitation; research; dentistry; medical 
schools; publicity and hospitals. The work of the mem- 
bers of these committees has from the first been supple- 
mented by volunteers, not officially members of the 
General Medical Board, but serving as full-time advisors 
and in residence at Washington. At the General Medi- 
cal Board meeting which was held at first every week, 
and later at longer intervals, matters of general rmedicai 
policy were discussed; committee reports received, dis- 
cussed and analyzed, and nonmembers encouraged to 
present ideas bearing on medical problems of war. Such 
reports were further studied and analyzed in the smaller 
and necessarily more effective excutive committee, 
where a decision was reached and reported by the chair 
man to the Advisory Commission of the Council of 
National Defense of which he is a member. Through 
the agency of the States Activities’ Committee of the 
General Medical Board, the status of practically every 
medical practitioner of the United States is at hand. 


AUTOMOTIVE TRANSPORT COMMITTEE 


Many sessions have been held with representatives of 
the Quartermaster’s Department with regard to speci- 
fications of the War Department for Class B and Class 
A motor trucks. The purpose in view was to secure 
greater clarification of the then-existing specifications 
for these trucks, making it possible to comply with them 
in a more thoroughly commercial way. The committee 
has all along kept in close touch with the aéronautic 
program of the Government, and held regular communi- 
cation with members of the aéronautic division of the 
Standards Committee of the Society of Automotive En- 
gineers, which has been coéperating with the War and 
Navy Departments; with the Aircraft Production 
Board; with the National Advisory Committee for Aéro- 
nautics; and with the Bureau of Standards. 

Special mention is also made of the Coéperation Com- 
mittee of the United States Chamber of Commerce, the 
Inter-department Advisory Committee and the Commit- 
tee on Shipping. On June 30, the report states, there 
were 408 persons engaged with continuous work for the 
Council. Of this number 168 were receiving compensa- 


tion, and most of these were clerks and stenographers. 
This summary does not take into account the large num- 
ber of additional volunteers who were devoting part of 
their time to the Council’s work. 
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Condensed Clipping-Index of Equipment 


Clip, paste on 3 x 5 


-in. cards and file as desired 


Grinding Machine, Universal 


Draper & Hall Co., Middle- 
town, Conn. 


“American Machinist,” Dec. 13, 
1917 


For grinding cutters, reamers, 
counterbores, taps, end mills, 
gages, etc. Spindle is of 60- 
point carbon steel, 17, in. in 
diameter and runs in_ taper 
white bronze bearings. Swing, 
8 in.; longitudinal feed, 18 in.; 
distance between centers, 17 in.; 
cross-feed, 7 in. ; vertical adjust- 
ment, 7 in.; top of platen, 26 x 
4 in.; grinds cutters on com- 
bination, 12 in. in diameter: 
diameter of wheels, 6 in. ; weight 
complete with attachments and 
countershaft, 700 Ib. 


a 


Chuck Magnetic Type 1436 
Heald Machine Co., 


Worcester, 

















Mass. 

















“American Machinist, 


Is waterproof and may be adapted to either 110 to 220 volts | 
Working — 15%x 40% in. 


in a few moments. 
base, 144 x 40% in.; height, 53 

watts used, 300; number of ealie. 
16; strength, 


200 Ib. sq.in. ; weight, 


Dec. 


20, 1917 


; dimensions of 


magnetic surface, 12 x 35 in. 


"32; 





Lathe, Gap, “Filsmith” 


Philip Smith Manufacturing 
Co., Sidney, Ohio 


20, 


“American Machinist,” Dec. 
1917 


Swing with gap piece in place, 
14 in., with gap piece removed, 
22 in.; maximum face of work 
with gap removed, 63 in. ; lengths 
of bed, 5, 6, 8, 10 and 12 ft. Is 
provided with a quick-change 
box if desired. 


eT 


Centers, Ball Bearing 
J. A. Moller, 57 Lawton St., 





CL wis 











“American Machinist,’ 


oil channels and a drip retainer. 


or body and is provided with a lockring. A number of different 
The shank and housing are in one 
piece and are supplied with an extension rod for knockout 


style points are furnished. 


Box 


number of poles in top plate, 
625 Ib. 




















It is 


242, 


” Dec. 


New Rochelle, N. Y. 


27, 1917 


The revolving center is cone- -shaped, being held in the body 
by means of a bushing. The revolving center is supported on a 
three-ball thrust bearing which tends to distribute the radial 
stresses on the stem. The stem cap or bushing is provided with 


adjustable in the housing 


Patent Applied For 


Cutters, Form Milling 


Bilton Machine Tool Co, Bridgeport, 


Conn. 








ce_ oe Se 9 £ 
as: yr Ye 











“American Machinist,” Dec. 


27, 1917 


This company is now marketing a line of milling cutters, these 


being made in both the plain and formed types. 
bayonet grooving cutters, cutters for 


shows regular spiral mills, 


The illustration 


milling teeth in pliers, thread-milling cutters for shells, cutters for 
small pinions, concave cutters and a number of formed cutters for 


munition work 


Cranks, Quick Action Ball 


Cincinnati Ball Crank Co., 
Oakley, Cincinnati, Ohio 
“American Dec. 27, 


Machinist,” 
1917 


This company has placed on 
the market a line of quick-action 
ball cranks. As shown by this 
phantom view, the spool or 
swivel type of handle is used. 
These cranks are built in various 
sizes, the largest having an over- 
all length of 13 in. If desired 
the handles can be furnished 


separately for installation on 
cranks or wheels of machines 
already built and in everyday 
use 


Prilling Machine, Radial 
Morris Machine Tool Co., 
Court and Harriet Sts., Cin- 
cinnati, Ohio 
“American Jan. 3, 


Machinist,” 
1918 


Drills to center of, 8 ft. 6 in. 5 
maximum distance between spin- 
dle and base, 60 in.; maximum 
distance between spindle and 
table, 39 in.; spindle traverse, 
16 in.; spindle diameter above 
sleeve, 1]3 in.; spindle, Morse 
taper No. 5; spindle speeds, cone 
drive, 19 to 350 r.p.m.; spindle 
speeds, speed-box drive, 20 to 
350 r.p.m.; working surface on 
base, 36x51 2 working 
surface on table, 18 x 24 in.; 
ing surface on table, 18 x 24 in.; 
diameter of column, 11} in.; 
height overall with arm and 
spindle in highest position, 1203 
in.; motor, 5 hp.; maximum 
speed, 1200 r.p.m.; motor, vari- 
able speed, 4 to 


G raduating Machine 


Noble & Westbrook Manufac- 
turing Co., Hartford, Conn. 


“American Machinist,” Jan. 3, 

1918 

For marking graduations and 
figures on cylindrical or semi- 
cylindrical pieces, with one op- 
eration only. The illustration 
shows the machine, together 
with two of the marking dies 
and some samples of the work 
done. The graduating die is 
held in a holder, keyed to the 
shaft which runs in bronze bear- 
ings and is provided with collar 
adjustment. The work is held 
in place in proper relation to 
the die by gears, and the depth 
of impression is regulated by a 
foot lever and cam. The latter 
is adjustable, it being possible 
to regulate the cutting depth 
to a hundredth of an inch 
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IRON AND STEEL 


The Government Schedule of steel prices went into effect Sept. 24. 
Pig iron was set at $33 per ton; pig iron differentials were announced by 
the American Iron and Steel Institute cn Nov. 3. Washington announced 
sheet and pipe prices on Nov. 5. Warehouse prices have been revised, as 


shown, by agreement between the War Industries Board and the ware- 
houses: new schedule in effect Nov. 15. 
PIG IRON—Quotations per ton were current as follows at the points 
and dates indicated: 
Jan. 4 One Month One 
1918 Ago Year Ago 


No. * Southern Foundry. Birmingham. $33.00 $23.00 
No. Southern Foundry. Chicago. . 33.00 30.00 
*Bessemer. Pittsburgh , 36.30 35.95 
*Basic, Pittsburgh . 33.95 30.95 
No. "2X, Philadelphia 33.75 30.00 
°No. 2%. Valley.... 33.00 31.00 
No. *. Southern Cincinnati 35.00 25.90 

30.00 30.00 





Pennsylvania 
f.o.b 


Basic. Eastern 


*Delivered Pittsburgh: Valley. 95 cents less 


STEEL SHAPES—tThe following base prices per 100 Ib. are for 
structural shapes 3 in. by '% in. and larger, and plates % in. and 
aeavier. from jobbers’ warehouses at the cities named 

——New York—— -Cleveland—, —Chicago—, 


One One One One 


Jan.4, Month Year Jan. 4 Year Jan.4, Year 
191s Ago Ago 1918 Ago 1918 Ago 
Structural shapes 3.0 «S3.95 83.75 $44.04 $3.85 $4.20 $3.75 
Soft steel bars. . $.10 3.85 3.75 14.04 3.85 4.10 3,85 
Soft steel bar shapes. 4.10 3.85 3.75 4.14 3.85 4.10 3.75 
Plates. 1, tol in. thick 4.45 £75 t.75 an $50 4.20 4.50 


places named are as follows: 
Jan, 4, 1918 


BAR tTRON—Prices per 100 Ih. at the 
One Year Ago 


Pittsburgh. mill $3.50 3. 
Warehouse, New York ‘ 4.25 3.75 
Warehouse, Cleveland 3.98 1. 3.70 
Warehouse, Chicago 1.10 3.65 
STEEL SHEETS—tThe following are the prices in cents per 

pound from jobbers’ warehouse at the cities named: 

a — New York — Cleveland -—Chicago—, 

._2 

Bee — = a ~ 

2 . = be _ wm. 

s=t c= 25S 283E sa 229 sa oge 

ss = s® S58 £2" 36 FO 206 FOe 

aA so- CAS OFS me Ont aa Ort 
*No. 28 black. % 45 6 5.5 6.45 5.50 6.445 5.00 
*No. 26 bilack.... Sot D 6.35 5.40 6.345 4.90 
*Nos. 22 and ‘4 black 9: 6.30 5.35 6295 4.85 
Nos. 18 and "0 black 4 6.25 5.30 6.245 4380 
No. 16 blue annealed i 5.65 495 5.645 4.70 
No. 14 blue annealed. 5.55 4.85 5.545 4.60 
No. 12 blue annealed 5.50 4.80 5.495 4.55 
No. 10 blue annealed. 5.45 4.75 5445 450 
*No. “8 galvanized... ¢ 7.70 7.00 7.695 7.25 
*No. 26 galvanized D. 7.40 6.70 7.395 6.95 
No. ‘4 galvanized. 7.25 655 7.245 680 





*For idd “Se. per 100 Ib.: for galvanized 


corrugated 


painted corrugated sheets 
add Se 


SHAFTING—From warehouse to consumers 
(smaller quantities take the standard 


COLD DRAWN STEEL 
requiring at least 1000 Ib. of a size 
extras) the following discounts hold 


Jan. 4. 1918 One Year Ago 
New York List plus 250; List plus 20% 
Cleveland List plus 10% List plus 20° 
Chicago List plus 10% List plus 5% 
DRILL ROD—Discounts from list price are as follows at the 
places named 2 
Extra Standard 
New York err TTT TTT Tee iiasty aide. me 306 10% 
Cleveland PRkKe UDG Th Eede eee Ee Oke hao 30% 10% 
EE: fan 84 oe eet Wd wie ae aeawl es oaks ‘rs B5% 10% 
SWEDISH (NORWAY) IRON—The average price per 100 Ib. in 


ton lots, is 


Jan. 4. 1918 One Year Ago 


New York $15.00 $8.00 
Cleveland 15.30 TOO 
Chicago 15.00 6.00 


an advance of 50c. usually is charged 


searce generally. 


In coils 
Note—Stock very 


WELDING MATERIAL (SWEDISH) —Prices are as follows in cents 
per pound f.o.b. New York, in 100-Ib. lots and over: 
Welding Wire* Cast-Iron Welding Rods 
%. Ad. ve. %. te. % te 39 im. fome........- 16.00 
No. 8, ., and No. 10 | ™% by 19 in. long 14.00 
b | oe oe eee Pe eee ce eee 12.00 
No. 12 ..-- § 31.00@30.00 % by 21 in. long......... 12.00 
# % = 14 and ¥,.. | ; : : 
% 2a | *Special Welding Wire 
No 20 J REE Pe Peay hn eis nee. 33.00 
Ch é¢bcknnkinheadeateunens 30.00 
‘Very scarce. / Serrrrerr rr rere Tree 8.00 
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MISCELLANEOUS STEEL—The following quotations in cents 
per pound are from warehouse at the places named: 


New York Cleveland Chicago 

Jan.4.1918 Jan.4,1918 Jan. 4.1918 
Tire sansa i ale ah ai oh 5.00 5.00 4.04 
EE a ce bn oO 5.70 >.50 4.35 
Openhearth spring steel. 7.50 8.25 8.00 @8.50 
Spring steel (crucible anal- 

garrett 8.00 11.25 12.00 

Coppered bessemer rods... . 7.00 ieee 0 0=—St—i‘(‘“‘i‘“—i«tC( CS 
2s 6nene > es 68 —— sess +  £a~¢neseese 
Cold-rolled strip steel. - 5 ee te 
Pieor plates ........... 6.19%. 


PIPE—The following discounts are for carload lots f.o.b. Pittsburgh; 


basing card of Nov. 6. 1917. for steel pipe and for iron pipe: 
BUTT WELD 
Steel Iron 
Inches Black Galvanized Inches Black Galvanized 
hy. %4 and %. 44% 17 To % to 1 ly eeees 33 % 17% 
ix, sescee Se BB % 
% to 3.. e 51% 371% “~ 
LAP WELD 
4 44% 31% % | RPeeyereeeryee 26% 12% 
2% to 6 47% 34 le ¢ 2% to 4...... 28 % 15% 
Gam. BO Bienes 28% 15 
BUTT WELD EXTRA STRONG PLAIN ENDS 
%. % and %. 40% 2214 % 7 Ge BM...<< 33% 18% 
- peeeew te i 45% B32 le % 
4 to l Ly 49% 3616 % 
LAP WELD. EXTRA STRONG PLAIN ENDS 
3 Mudgdeeaseek 42% 30% % - pedtanee ee ks 27% 14% 
ae Ge Gksecese 45% 3315 ye 3% to 4....... 29% 17% 
4% to 6...... 44% 32 % , * | ee 28% 16% 


Stock discounts in cities mesh are as follows: 


-—New York—, —Cleveland—, — Chicago — 


Gal- Gal- Gal- 
Black vanized ry vanized Black vanized 
% to 3 in. steel butt welded 38% 22% 43% 28% 42.8% 27.8% 
3% to 6 in, steel lap welded 18% List 39 % 25% 38.85% 18.8% 


Malleable fittings, Class B and C, from New York stock sell at list 
price. Cast iron, standard sizes, 15 and 5%. 


METALS 


MISCELLANEOUS METALS—Present and past New York quotations 
in cents per pound, in carload lots: 


Jan. 4. One One Year 

1918 Month Ago Ago 
Gepper, electrolytic .................. 2RSe* 23.50 30.00 
, SF - | errs ; a 86.00 74.00 42.88 
DT Cea cueus eGtb ein cae hee tk aeee eee 6.50 7.25 7.50 
Dt cvetertenreeedndes0660 0060006 8.00 7.88 9.50 

*Government price. 
ST. LOUIS 

DEE i ibk heer ke aha Cet Aa ieee eae a ee 6.35 7.13 7.33 
I 5 kin ee stalcgalval a We ate as das at Ria eo 7.75 7.63 9.25 


At the places named, the following prices in cents per pound prevail, 
for 1 ton or more: 
——New York———,. —Cleveland—. -——~ Chicago— 


7 


_ = ~~ 
-& = x oa .e & 
$2 258 258 ss 258 ez 258 
s- CAs Orc S- OF< BH OMS 
Copper sheets. base. 31.00—33.50 35—37 41.00 32.50 44.00 35—36 42.00 
Copper wire (carload 
lots) eens 32.00 t6,00 36.00 28.50 44.00 34.00 36.50 
Brass pipe. base. 36.50 38.50 17.50 40.00 52.00 41.00 46.50 
Brass sheets 30.75 35.75 15.59 33.00 47.00 35.00 44.00 
Solder *% and *% 
(ease iots! 48.00 10.50 27.50 43.25 2825 41.50 28.25 


cold rolled 14 oz. and 
widths and 


hot rolled 16 oz.. 


Copper sheets quoted above 
per sq.ft. extra for 20-in. 


heavier. add le.: polished takes le. 
under: over 20 in.. 2e¢ 
BRASS RODS—The following quotations are for large lots, 
mill. 190 Ib. and over. warehouse: 25% to be added to mill prices 
for extras: 50% to be added to warehouse price for extras: 
Jan. 4, 1918 One Year Ago 


Mill $25.00 $4.00 
EE ae 5 eater heres Bk Ge Olt @ re he eer 30.00 45.50 
Cleveland 34.00 42.00 
SD acadeewesous 37.00 42.50 


ZINC SHEETS—tThe following prices in cents per pound prevail: 





Carload lots f.o.b. mill........... a ery eee 19.00 
In Casks———. —Broken Lots—, 
Jan. 4. One Jan. 4, One 
1918 Year Ago 1918 Year Ago 
PPC rrecrer iT 21.00 23.00 21.35 23.25 
Pt BE swctceeeadeeeas 70.00 22.00 20.50 23.00 
ee en 21.00 a 2150 71.50 23.00 
ANTIMONY—Chinese and Japanese brands in cents per pound. in 


ton lots, for spot delivery, duty paid: 


Jan. 4, 1918 One Year Ago 


Pe Ce . co cakea senna kabe eee e ewe ee 15.50 15.00 
0 er ear ee ee ee ee 17.75 16.75 
Dt . ,.pseende eevee baba beac eenegees 16.00 LS. 33 
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rss 
OLD conta The following are the dealers’ purchasing 
prices in ce und: 
re ; ———New York——, —— Cleveland —, 
s eae y/ Jan, 4, One Jan, 4, ne 
ie 1918 Year Ago 1918 Year Ago 
Copper. heavy and crucible. 22.00 23.00 21.00 24.00 
Copper, heavy and wire...... 31.00 22.00 20.50 23.75 
Copper, light and bottoms..... 19 90 20.00 19.00 22.50 
* S  aareeeepsree 5.50 6.00 6.00 6.75 
 ¢ (a ane Saas 4.00 5.50 5.00 5.25 
ERC tee 14.25 14.00 14.50 14.75 
PO ee 10.50 10.00 11.50 12.25 
No. 1 yellow brass turnings... . 14.00 15,50 13.00 14.75 
MEE ‘‘ecawivenssacceute navn 5.00 6.50 5.50 7.00 
ALUMINUM—tThe following prices are from warehouse at 
places named: 
New York Cleveland 
No. 1 aluminum, guaranteed over 99% pure, in 
ingots for remelting (ton lots), per Ib..... 36—38c. 37.00c. 


COPPER BARS from warehouse sell as follows in cents per pound, 
for ton lots and over: 
Jan. 4, 1918 One Year Ago 


SS eee re ee ee 35.00 41.00 
aac én cba k bee a wkste Dee ewan wanes 36.00-—37 .00 47.00 
CE Citra rihecav aa cor keke ww eee we 33.50 42.50 


BABBITT METAL—Warehuse prices in cents per pound: 


-——New York—, ———e <> pee o—_— 
Jan. 4, One 4, One an. 4, One 
1918 Year Ago 77918 Year Age w9518 Year Age 
Best grade 70.00 60.00 85.00 60.00 70 00 50.00 
Commercial 40.00 35 00 21.50 35.00 25.00 @ 30.00 20.00 


SHOP SUPPLIES 


NUTS—From warehouse at the places named, on fair-sized 
orders, the following amount is deducted from list: 


—New York—. ——Cleveland——,. — Chicago —, 


Jan. 4, One Jan. 4, ne Jan. 4, One 
1918 YearAgo 1918 YearAgo 1918 Year Ago 
Hot pressed square. . . $1.00 $0.50 $1 40 $2.60 $1.05 $3.00 
Hot pressed hexagon. 1.00 .5O 20 2.60 85 3.00 
Cold punched square. 1.00 .50 1S 3.00 1.00 2.50 
Cold punched hexagon 1.00 50 Th 3.00 1.00 3.00 
Semifinished nuts sell at the follo“ing discounts from list price: 
Jan. 4, 1918 One Year Ago 
Se re ee ee ere ee 40% 50% 
Pt <i cincbtabhs os nine ehewn see wake 60 % 50—10% 
I sas Gta tps sore cara: pc aga aes as ta a lg 50% 50—10% 


CARRIAGE BOLTS—From warehouses at the places named 
the following discounts from list are in effect: 


New York Cleveland Chicago 
I Ca a lie Ok BM 30% 45% 40—2 16 % 
Se GE, occ tes eeeeeve 10% 35 % 30—)h % 


MACHINE BOLTS—Warehouse discounts in the following 


ities: ; 
New York Cleveland Chicago 
% by 4 in. and smaller........... 30% 50% 10—10 % 
Larger and longer uptolin. by 30in. 15% 40% 30—5 % 
WASHERS—From warehouses atthe places named the following 
amount is deducted from list price: 
For wrought-iron washers: 
New York $1.00 Cleveland ..... $2.50 Chicago ..... $30 


For cast-iron washers the base price per 100 Ib. is as follows: 
New York $5.00 Cleveland $4.50 Chicago 


COPPER RIVETS AND BURS sell at the following rate from 
warehouse: 





Rivets 

Jan. 4, 1918 One Year Ago 

Cleveland. List plus 10% a sagt 10% 
Chicago. List p: 

New York. 20% 


Burs———————. 
“Jan. 4.1918 One Year Ago 
List plus 10% List plus 10% 
List price List price 


rice 
from list ie 26 ‘rem List plus 5% 10:3 4 % from 
is 


RIVETS—tThe following quotations are allowed for fair-sized 
orders from warehouse: 


New York Cleveland Chicago 
Steel 4% and smailer.............. 30 % 35 % 40% * 
PE. svcrhenckeas eode eee eae 30 % 35 % 10% * 


*For less than keg lots the discount is 35%. 
Button heads, 3, 7, 1 in. diameter by 2 in. to 5 in. sell as fol- 
lows per 100 Ib.: 


New York ..... $700 Cleveland ..... $5.85 Chicago ..... $5.50 
Coneheads, same sizes: 
New York ..... $7.10 Cleveland ..... $5.95 Chicago ..... $5.60 
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MISCELLANEOUS 


SEAMLESS DRAWN 
from warehouse in 100-Ib. 


TUBING—The base price in cents per pound 
lots is as follows: 


New York Cleveland Chicago 

RE ES ee ee eee 36.50 40.06 40.00 

Oe eee 39.00 40.00 41.00 
For immediate stock shipment 3c. is usually added. The prices of 


For lots of less than 100 Ib. 


course vary with the quantity purchased. 
for lots of less than 75 Ib. 


but not less than 75 Ib., the advance is l1c.; 
but not less than 50 Ib., the advance is 2? - — base (100-Ib. lots). 
for less than 50 Ib, but not less than 25 ib., . should be added to the 
base price; and for quantities under 25 ‘bb. the taqrenss above base is 10c. 


TIN PLATES—Warehouse prices per box: 
Coke tin plate, 14 x 20: 
—New York—— — Cleveland —~. —— Chicago —, 
Jan. 4, One Jan. 4, One Jan. Gne 
1918 YearAgo 1918 Year Ago 1918 Year Ago 
3 een ee 3 2.00 $8.50 $1°2.00 $7 50 $11.75 $7.10 
+. . 2 ee 2.15 8.65 12.17% 7,70 11.90 7.26 
Terne plate, 20 x 28: 
Base Net Coat- 
Weight Weight - 
100 Ib. 200 - ie. 00 $13.30 $18.95 $13.20 $17.90 $12.30 
I. C. 214 19.30 13.80 19.25 15.50 18.25 12.60 
I. C. 270 8.. 21.30 15.80 21.75 15.75 20.35 14.90 
I. C. 218 12.. 21.50 15.00 21.75 14,10 19.25 13.00 
io ae 221 15.. 22.00° 15.50 22.50 14.60 19.50 13.95 
I. C. 226 oe: . 2250 16.50 23.25 15.75 20.50 14.85 
I. C. 231 -- 33.00 17.50 24.50 16.25 21.30 1600 
I. C. 236 30; . 23.50 19.00 25.75 17.25 22.25 17.05 
I.C. 241 35.. 233.00 19.50 Y6B.75 18.25 23.25 17.95 
I. C. 246 40... 25.50 392 50 28.00 19.50 24.55 19.15 


The following prices are in cents per pound: 
———New York———. 
Jan. 4, 1918 One Year Ago Cleveland 
11.00 to 13.00 13.00 to 15.00 16.00 
8.50t0 12.00 10.00 to 12.00 1°%.50 


COTTON WASTE 





Chicago 
12.00 to 13.00 


White 
10.00 to 1°.00 


Colored mixed. . 





SAL SODA sells as follows per 100 Ib.: 

Jan.4,1918 OneMonth Ago One Year Ago 
ds Ee eer $1.75 $1.75 $1.75 
ie aw Ck ae Re 1.75 L.75 1.75 
EE rn ereS 2.35 2.10 2 2 
END 5 5. 50's a a enter asetee how's 2.00 2.00 1.85 

COKE—The following are prices per net ton at ovens, Cennells- 
ville, and cover the past four weeks: 

Dec. 14 Dec. 21 Dec. 28 Jan. 4 

Prompt furmace ............ $7.00 $7.00 $7.00 $7.00 

Prompt foundry ........... 7.00 7.00 7.00 7.00 


WIPING CLOTHS—In Cleveland the jobbers’ price per 1000 is 


as follows: 
13% x 13% $45.00 13% x 20% 
In Chicago they sell at $30@33 per 1000. 


sevcescccccs QO: BBB HB DOM co csccvessens $52.00 


FIRE CLAY—tThe following prices prevail: 
Jau.4,1918 1 Month Ago 
ad Seas ta creat cae Dh eae 100-lb. bag $0.50 $0.50 
 civencocehe wade en mee ee 375-lb. bag 2.50 2.00 


ROLL SULPHUR in 360-lb. bbl. sells as follows per 100 Ib.: 


Jan.4.1918 One Month Ago One Year Ago 
 - -.. . eee %. 15 4 to 4.30 $4.15 to 4.30 2.25 
Cleveland 4.°0 2°60 
EY 6 ais. 6 hbase kn + 00 £.00 2.65 


LINSEED OIL—These prices are per gallon: 


—New York—, -— Cleveland —, — + oe —\ 


Jan. 4, One Jan. 4, One Jan 

1918 YearAgo 1918 YearAgo 1918 Year Ago 
Raw in barrels..... $1.28 $0.96 $1.30 $1.00 $1.26 $0.98 
S- Gl. COMB 2. cscs 1.38 1.06 1.40 1,10 1.36 1.08 


WHITE AND RED LEAD in 500-lb. lots sell as follows in cents 
per pound: 





Red —~ White——_, 
Jan. 4, 1918 1 YearAgo Jan.4.1918 1 Yr. Ago 


Dry Dry 
Dry In Oil Dry InOil andiInOil and In = 
25- and 50-lb. kegs 11.50 11.900 10.50 11.00 10.50 10 
12 44 -Ib. es cesee BED F439 30.75 31.20 10.75 19:75 
109-1. keg .. 7975 #+F17°H #+39.°0 Ft. 50 17190 11.00 
1- to 5-Ib. cans... 13.25 13.00 12.50 12.50 13.00 12.50 
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NEW ENGLAND STATES 
Conn., Bridgeport—M. Hoffman, Knowl- 
ton St., is receiving bids for a 1-story, 91x 
100-ft. garage. Estimated cost, $25,000. F. 
A. Coser, Connecticut Mutual Bank Bldg., 
Arch. 


Conn,., New London—The D. Whiton Ma- 


chine Co., 190 Howard St., will build a 1- 
story brick addition to its plant. 

Me., Portland — A. Goodside, 465 Con- 
gress St., is receiving bids for a 1-story, 


69 x 111-ft. garage and service station. 
Estimated cost, $20,000 


Mass., Amesbury—The Amesbury Brass 
and Foundry Co. is in the market for ma- 
chinery. 


Mass., Bostee — American_ Steam 
Gage and Valve Co., 1208 Camden St., is in 
the market for machinery. 


Mass., Lynn—( West Lynn)—The General 
Electric Co. is building a 1-story factory 
at its river works. Noted Nov. 15. 


Mass., South Boston—(Boston P. O.)— 
The S. A. Woods Machine Co., 27 Damrell 
St.. has awarded the contract for a 1l1- 
story, 60 x 300-ft. machine shop. 


l., Pawtucket—The Howard & Bul- 
lough American Machine Co., Pleasant View 
St., is in the market for machinery. 


R. L, Providence—The Gorham Manu- 
facturing Co., Allens Ave., silversmiths, has 
awarded the contract for a 1-story, brick 
addition to its factory. 


MIDDLE ATLANTIC STATES 


Del., Wilmington S. G. Elbert, 1030 
French St., will soon award the contract 
for a 3-story, 100x115-ft. garage. JSsti- 
mated cost, $35,000. W. E. Hance, 204 
West 24th St., Arch. Noted Sept. 27. 





N. J., Bloomfield—The Power Specialty 
Co., 111 Bway., New York City, manufac- 
turer of superheaters, etc., has had plans 
prepared for a factory to be erected here. 
Estimated cost, $31,000. Noted Dec. 27. 


N. J., Hoboken — The Tidewater Iron 
Works, 731 Jefferson St., plans to build a 
i-story, 50 x 100-ft. addition to its plant. 


N. J., Jersey City—W. Ames & Co., 417 
Communipaw Ave., manufacturer of rail- 
road spikes, bolts, etc., has awarded the 
contract for a 3-story. 50 x 115-ft. addition 
to its plant. Estimated cost, $10,000. 
Noted Dec. 13. 


N. J., Jersey City—The General Welding 
Co., recently incorporated with $10,000 
capital stock, plans to build a facto to 
manufacture construction equipment. L. 
Rees, of Lindhurst and W. Waish, of 
Brooklyn, are interested. 


N. J., Jersey City—Sneade & Co. Iron 
Works, foot of Pine St., has increased its 
capital stock from $280,000 to $1,255,000 
and plans to build an addition to its plant. 


N. J., Linden—The MacGovern Co., Inc., 
114 Liberty St., will soon award the con- 
tract for a machine shop. Noted Dec. 27. 


N. J., Mahwah—The American Brake 
Shoe and Foundry Co. has awarded the con- 
— for 1- and 2-story addition to its 
plant. 
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N. J., Newark—W. E. Lehman, 738 Broad 
St., has acquired a site on New Jersey 
Railroad Ave. and Miller St., and plans to 
build a 3-story, 95 x 110-ft. factory for light 
machine work. 


N. J., Plainfield—The Niles-Bement-Pond 
Co., 111 Bway., New York City, manufac- 
turer of machine tools, has awarded the 
contract for a 1-story, 60 x 97-ft. brick forge 
shop. Noted Sept. 27. 


N. Y., Buffalo—The Curtis Aeroplane and 
Motor Co., Churchill St., plans to build 
a new 1-story brick and steel addition to 
its plant. Estimated cost, $10,000 


N. Y., Buffalo—The Donner Steel Co., 
Abbott Rd., has increased its capital stock 
from $9,000,000 to $11,000,000 and plans 
to build an addition to its plant. 


N. Y., Fayetteville—The Precision Die 
Casting Co. plans to build a 60 x 60-ft. 
addition to its plant. 


N. Y¥., Jamestown — Fire recently de- 
stroy A + the factory of the Curtiss oe 
Co., 1300 East 2nd St. Loss, $50,000 


N. ¥., New York—(Borough of Bronx)— 
J. H. Beekmann, 2295 bs yA Ave., has 
had plans prepared by J. P. Boyland, Arch., 
2526 Webster Ave., for three 1-story, 100x 
125-ft. brick and stone garages to be erected 
on the east side of Harlem River near Ford- 
ham Rd. Estimated cost, $36,000. 


N. Y¥., New York—(Borough of Brook- 
lyn)—The F. W. Bliss Co., 17 Adams St., 
manufacturer of presses, tools, etc. has 
awarded the contract for a 6-story, 200 x 
300-ft. factory. Noted Oct. 18. 


N. Y¥., New York—(Borough of Brooklyn) 
—The A. Brookman Estate has awarded 
the contract for a 1-story, 92 x 170-ft. brick 
garage to be erected on Ave. H and 20th 
St. Estimated cost, $23,000. Noted Dec. 27. 


N. Y., New York—(Borough of Brook- 
lyn)—T. A. Clark Co., 122 Livingston St., 
had plans prepared by R. T. Short, Arch., 
370 Macon St., for a 1-story, 77 x 130-ft. 
garage and store. Estimated cost, $35,000 


Yr. New York—(Borough of Brook- 
=_2* Lurwall Realty Co., 46 Graham 
Ave., has had plans prepared ‘by Shampan 
& Shampan, Arch., 773 Bway., for a 1- 
story, 100 x 210-ft. brick and stone garage 
to be erected at North ist St. Estimated 
cost, $50,000. 


N. + New York—(Borough of Brook- 
lyn) —The Machine Appliance Corporation, 
351 Jay St., has increased its capital stock 
from "$12,000 to $50,000 and plans to 
build an addition to its plant. 


N. Y¥., New York—(Borough of Brook- 
lyn)—A. Schrader & Sons, Inc., Atlantic 
Ave., between Clement and Vanderbilt 
Aves, manufacturer of submarine armor, 
has awarded the contract for an addition 
to its plant. Estimated cost, $3500. 


N. Y¥., New York—(Borough of Brooklyn) 
—B. Woller and B. Potter, 320 Rutledge St., 
has awarded the contract for a 1-story, 100 
x 123-ft. garage. Estimated cost, $20,000. 
Noted Nov. 15. 


Y., New York—(Borough of Manhat- 
gutiealt L. S. Realty Corporation haa 
plans prepared by E. Lynch, Arch., 341 
5th Ave., for a 4-story, 68 x 100-ft.” gar- 
age. Address F. H. Armstrong, 153 River- 
side Drive. 
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N. Y¥., New York—(Borough of Manhat- 
tan)—L. & F. Dour, 365 Canal St., let con- 
tract 5-story, 59 x 162-ft. garage. Esti- 
mated cost, $25,000. 


N. ¥., New York—(Borough of eae: 
tan)—The Twisted Wire and Steel 437 
lith Ave., has increased its ~— hy stock 
from $120, 000 to $200,000 and plans to 
build an addition to its plant. 


N. Y., New York—(Borough of Queens) 
—The Akron Tire Co., Honeywell St. and 
Skillman Ave., Long Island City, has had 
plans prepared by Stines & Ludwig, Arch.. 
9 Jackson Ave., for a 1-story, 5 "x 95-ft. 
factory. Estimated cost, $12,009. 

N. Y., Olean—Fire recently destroyed the 
plant of Clark Bros., Lincoln St., manu- 
facturer of machinery. 


N. Y., Rochester—The Atlantic Stamp- 
ing Co., 180 Ames St., has had plans pre- 
pared for a i-story addition to its sheet 
metal working plant. Estimated cost, $21,- 
000. Noted Sept. 27. 


N. Y., Rochester—Th 
Probert St., has awarde 
2-story, 160 x 200-ft. factory 
cost, $100, 000. 


Motor Vehicle Co., 
he contract for a 
Estimated 


N. Y., Syracuse—The H. E. Hessler Co., 
510 North Salina St., manufacturer of sheet 
metal specialties, has increased its capital 
stock from $50,000 to $110,000 and plans 
to build an addition to its plant. 


.N. Y., Syracuse—Tompkins Brothers Co., 
foot of Cypress St., Troy, manufacturer of 
knitting machines, has acquired a site here 
oan — Clinton St. and plans to build a 
actory. 


Penn., Columbia — The Columbia Malle- 
able Castings Co. is building several addi- 
tions to its plant. 


Penn., Harrisburg—M. Brennor & Sons. 
633 Herr St., is having plans prepared for 
a 4-story, 65 x 90-ft. garage to be erected 
at Hamilton and Susquehanna St. 


Penn., Harrisburg — Fire recently dam- 
aged the factory of the Harrison Pipe and 
Pipe Bending Works, Herr near 10th St. 
Noted July 12. 


Penn., Harrisburg — Yoffee Bros., 296 
Cameron St., is having plans prepared by 
Strayer & Eshelman, Arch., for a 2-story 


garage. Estimated cost, $25,000. 
Penn., Philadelphia — The Merchants 
Evans Co., 2025 Washington Ave. has 


awarded the contract for an addition to its 
machine shop. Estimated cost, $18,500. 
Noted Jan. 3 


Penn., Pitcairn—Fire recently damaged 
the repair shop of the Pennsylvania R.R. 
Loss, $35,000. A. C. Shand, Broad St. Sta- 
tion, Philadelphia, Ch. Engr. 


Penn., Verona—Valley Forging Co. has 
awarded the contract for a li-story, 70 x 
H+ ft. forging shop. Estimated cost, $48,- 


Penn., Williamsport— The Valley Iron 
Works, 209 West St., has awarded the con- 
tract for a 2-story, 45 x 75-ft. factory. Es- 
timated cost, $15,000. ~ 


Penn., York—The York Manufacturing 
Co., West York St. and Pennsylvania R.R., 


plans to build a i-story, 56 x 60-ft. addi- 
tion to its foundry. 
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Cannon Making in Past Centuries 


By H. H. MANCHESTER 





- appear free from objec- 





tions, it was stated that it 





ANNON manufac- 
C ture between 1550 

and 1800 was mark- | 
ed by a gradual! displace- 
ment of guns constructed 
of wrought-iron bars and 
hoops, the continued use 
of cast bronze, and the 
growth in favor of cast- 
iron cannon. The long, 
small-caliber guns built 
up of iron bars were par- 
ticularly suited to the so- 
called serpentine powder, 








was in use in two places 
in France. For large 
guns, however, the chief 
reliance of the seven- 
teenth and eighteenth 
centuries was on cast-iron 
cannon. Cast iron for 
guns had been experi- 
mented with very early. 
Cannon which were partly 
wrought and partly cast, 
using stone balls, seem to 
have been employed in 





which was something 
mixed on the spot, and 
was always slow burning: 
and comparatively weak. | 








Germany at the siege of 
Karlstein in 1422. Several 
other cast-iron cannon of 








When the use of the more 
rapidly-burning, corned 
powder was extended to 
large guns in the sixteenth century, it was found 
that so great a length for the guns was of no bene- 
fit. This negated one of the chief advantages in the use 
of wrought-iron bars in gun construction, and such 
cannon were in time superseded. 

While bronze cannon were cast as early as the four- 
teenth century, their great popularity dated from the 
sixteenth. In England they seem to have been cast for 
the first time in 1521. In 1545 the ship “Mary Rose” 
had on board both breech-loading, wrought-iron guns 
and muzzle-loading bronze guns. 

For several centuries the bronze gun continued in 
favor, especially for the smaller field pieces. The bronze 
guns were.tough enough to fire a cast-iron shot, and it 
was discovered that such shot even though smaller 
would do more destruction than a shot of stone. This 
led to a multiplication of smaller bronze field pieces in- 
stead of almost immovable bombards. 

Bronze-zould be not only cast but wrought, which occa- 
sionally enabled a gun to be repaired. Collado, for ex- 
ample, in 1641, gives a picture of a field furnace, Fig. 1, 
to be used for such guns. This fulfilled a double purpose 
as it was employed to ruin guns on the eve of a retreat, 
and also to heat a gun which showed a slight crack in 
an unimportant place so that it could be welded together 
—which suggests that even at that date there may have 
been attempts to construct guns by forging them in one 
This thought is corroborated by a device of M. 


FIG. 1. 


piece. 
Villons’, which was approved by the French Academy 
in 1716. It was a method of forging separately, differ- 


ent sections of the barrel of a cannon, and then welding 
them together. It is important as a first step toward 
the modern forging of cannon. 

In the illustration, Fig. 2, the three parts of the can- 
non were strung along the rod. The sections of the 
cannon rested on the block C, which could be raised 
or lowered and swung into the furnace. When brought 
to a white heat the sections were driven together by 
the swinging ram. While this arrangement does not 


A FIELD FURNACE FOR DESTROYING = 
REPAIRING A CANNON, 1641 


this same period are to be 
found in museums, and 
others date from the time 
of Maximillian I of Austria, or about 1500 A. D. But 
it was not until the development of the stack or high 
blast furnace, which was first introduced about 1444 
and became more widely known a century later, that the 
melting of iron became easy enough to make large guns 
of cast iron economical. 

It is recorded that in England the first cast-iron can- 
non were made in 1540 with the assistance of founders 
from abroad. In 1544 there was in Dover Castle a cast- 
iron cannon which had been made in Utrecht, and pre- 
sented by Charles V to Henry VIII. It was 24 ft. 6 in. 
long, and had a caliber of only 4? in. As a general 
statement, there were no great improvements in the cast- 
ing of cannon in the seventeenth century. Molding 
in sand as a commercial method began about 1708, but 
it was used for small articles and not for cannon. Up 
to the first of the eighteenth century cannon had regu- 
larly been cast hollow, but experiments on the solid cast- 
ing of cannon were made in 1720 by Kassler in Germany, 
and adopted in 1739 by Maritz in France. From that 
date casting solid seems to have been generally pre- 
ferred. 

Some very interesting illustrations on the manufac- 
ture of cannon were published in the different French 
encyclopedias, and by Monge toward the end of the 
eighteenth century. One of the engravings of casting 
cannon, A, Fig. 3, illustrates two men winding a straw 
rope around a wooden spindle, which was the first step in 
forming the mold. One man turned the spindle by means 
of a winch, while the other held the rope and guided it 
with a stick. Another cut, B, Fig. 3, shows two work- 
men forming the clay mold over the straw rope. Again 
one workman turned the spindle, while the other laid on 
the clay. This clay mold was made the exact form of 
the outside of the cannon. 

In another cut, C, Fig. 3, two men are shown binding 
the second clay form with bands of iron. Still another 
picture, D, Fig. 3, illustrates a workman baking this 
clay until it becomes hard enough for the spindle 
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to be knocked out, and the straw rope and the inner clay The casting of cannon was something of a ceremony, 
form removed. This left the inside of the outer mold as is suggested by the illustration, Fig. 4, which we re- 
the shape of the outside of the cannon, and ready for produce from that period. When all was ready, at the 











































































































FIGS. 2 AND 3 FORGING AND MOLDING OPERATIONS ON CANNON 


Fig. 2—An arrangement for forging a cannon in separate sections ard welding them together, 1716. Fig. 3—Making the mold for 
a cannon, 1765 


the casting. Four such cannon were often cast at atime. word of command an opening was made in the furnace, 
They were set up vertically a few feet apart, at the cor- and the operation carried through with military regu- 
ners of a square, and well packed around with clay. The larity. The molten iron was allowed to fill the molds 
molten metal was admitted to the molds at the bottom. somewhat above the top of the cannon. This head of 
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CASTING AN IRON CANNON, 1765 


FIG. 4. 
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METHODS USED ABOUT 1783 
Fig. 6—The horizontal method of boring a cast-iron cannon, 


Using a bow drill for drilling the touch hole of a cannon, 1783 


NUMBER OF BORING 


The vertical method. 


A 


So et. 
1783. 
Fig. 7— 
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Fig. 5—Boring a cast-iron_ cannon, 
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metal was important because in it was gathered much 
of the imperfections and scoria of the casting. 

The boring of the cannon, which, as already men- 
tioned, were by that time cast solid, was done by both 
vertical and horizontal machines. In the illustration, 
Fig. 5, of the vertical method which we reproduce, the 
cannon was raised by windlasses, and allowed to rest 
much of its weight on the drill. The drill consisted of 
an iron bar in the end of which were set hardened-steel 
cutters. The only power used was that of oxen or horses. 
Considerable heat was developed, and it will be remem- 
bered that Count Rumford used the boring of cannon 
to prove the theory of latent heat, and of the production 
of heat by friction. 

In horizontal boring, Fig. 6, sometimes the drill was 
turned, and sometimes the cannon itself was turned, 
against the drill. In the latter case the gun was usually 
fastened to the axis of a water wheel. In order to press 
the cutter against the gun, a weight was employed which 
sometimes acted through a rack and pinion, and in other 
cases through levers. The levers were said to have 
avoided the jerky movements of the rack and pinion. 
Sometimes the gun. was bored twice, the first boring 
being somewhat smaller than the intended size. The 
advantage of the horizontal method of boring seems to 
have been that in this position it was somewhat easier 
to handle the guns, and to bore more than one gun at 
atime. Monge gave a plan for the boring of four guns 
at once by the horizontal method. 

While the gun was being bored, especially if it were 
revolved against the drill, the outside was turned at the 
same time. The touchhole was drilled either by hand 
or by the use of horsepower. A machine for this pur- 
pose was devised by M. Villons, and approved by the 
French Academy in 1716. A more interesting arrange- 
ment, Fig. 7, however, is pictured in the Encyclopédie 
Méthodique in 1783. It proves that the bow drill was 
used for the. purpose—which is very surprising in con- 
sideration of the fact that the bow drill was invented 
at the dawn of history. 

The interior of the gun was examined for defects by 
means of wax tapers, or by throwing the sunlight into 
it with the aid of a mirror. The gun was proved by 
setting off a large charge of powder, or sometimes by 
stopping the touchhole and forcing in water. 

These methods of cannon manufacture remained in 
vogue with few improvements until after the introduc- 
tion of steel guns well along in the nineteenth century 


Manufacturing a Steel Chair 
By G. F. WETZEL 


Production Engineer, Frank S. Betz Co., Hammond, Ind. 


Recently a number of steel ward chairs for use in 
Government hospitals were manufactured, the allotment 
herein described numbering twelve hundred. The mak- 
ing of these chairs involved some methods which might 
be applied in the manufacture of other articles, and 
furnishes a good example of the benefit of both the 
acetylene and electric welding processes in the manu- 
facture of stee) furniture. 

An idea of the construction may be obtained from 
the illustration, Fig. 1. The chair consists of the tube 


A, § in., outside diameter, one continuous piece forming 
the back and back legs; two back strips B, each 14x 





MACHINIST Vol. 48, No. 3 
4 in.; seat ring C of tubing, { in., outside diameter; 
brace ring D of tubing, § in., outside diameter; two 
front legs E of tubing, { in., outside diameter; and 
the seat F of 18-gage sheet iron. The specifications 
called for a 19-in. diameter seat, which is larger than 
the usual size for this type of chair, but is satisfactory 
for hospital use. 
MAKING THE BACK 

After cutting the tube to the correct length, the 
ends were reamed to remove the burr formed in cutting, 
so that wood floor-tips could be inserted. From Fig. 
1 it will be seen that there are four distinct bends 
in each half of the back tube. The bends G were made 
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s FIG. 1. COMPLETED CHAIR 











by means of the fixture shown in Fig. 2. The tube 
after being located by means of a stop was clamped 
at the middle and bent around the cast-iron form by 
two laborers, one at each lever. The form was bolted 
to a heavy iron plate about 42 in. square, supported 
on a pipe frame screwed to the floor. The section of 
the form was such that there was no flattening of the 
tube in bending (see section through edge of form). 
In making the form, a paper templet was made of 
the desired form for the back, and then trimmed down 
to allow for the spring of the tube. This will vary 
with the form of the bend, the thickness of the tube 
wall, the iron used, and the angle. It is best to be 
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conservative in allowing for springing; trim down the 
form casting if necessary. 

The bends at H and /, Fig. 1, were made by a cast- 
iron forming die in a punch press. The die, shown 
in Fig. 3, was made to bend larger angles than desired, 
and then adjusted in the press, as the distance between 
die and punch when in contact had no effect except on 
the angle of bending. A wooden frame nailed to the 
floor served as a jig to locate and hold the work properly. 
The bend at J, Fig. 1, was made in like manner with an- 
other die of cast iron. 

The tubes for the legs E, Fig. 1, were cut to length, 
and one end only, reamed, as the upper end comes 
against the set ring and the burr is not objectionable. 
The two bends, at H and K were made in one operation 
with a cast-iron die. As with the back tube, allowance 
had to be made for adjustment to admit the springing 
of the tube. Cast-iron forming dies for use on pipe 
or tubing work are used in many products in the shop. 
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FIGS. 2 TO 5. TOOLS FOR CHAIR WORK 
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Fig. 2—Frame for bending back. Fig. 
bends in back legs. Fig. 4—-Machine for rolling coils. 
Method of attaching seat 
They stand up remarkably well, and if properly de- 
signed will not flatten the tube. This was done in 
the three following operations: (1) Cut to length, (2) 
ream one end, (3) bend in press. 

The seat and brace rings C, D were made by taking 
full lengths of {-in. and 3-in. tubing, respectively, and 
rolling them into coils of the correct diameter. These 
coils were then cut through on one side by means of 
the acetylene flame and welded into rings. The rings 
were straightened and trued on a cast-iron cone and 
the welded joints ground off smooth, after which they 
were ready for assembling. The rolling was done on 
a machine having two driven rollers and one idler roller, 
the arrangement and form of which are shown in Fig. 
4. The rollers were made of cast iron, about 7 in. in 
diameter, and after rolling twelve hundred pieces of 
each size, showed no appreciable wear. The operations 
for making the seat and brace ring are as follows: 
(1) Rolling tube into coil, (2) cutting with acetylene 
flame, (3) welding joint, (4) grinding joint smooth, 
(5) straightening. 

The seat F, Fig. 1, of 18-gage iron was cut into squares 
on the power shear, and then cut into circles on a 
power-driven circle shear. The perforations consisted 
of groups eight ,4,-in. holes in a circle 13 in. in diameter 
with an equal-size center hole, the groups arranged to 
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Each group took one stroke 


form a six-pointed star. 
of the punch press; the center one being stamped out 
first, and the sheet rotated on a pin to get each of the 


circles of perforations. In making the seat it required 
three operations: (1) Cut into squares from sheet, (2) 
cut into circular form, (3) perforate. 

The back straps B required no other work to prepare 
them for the assembly than cutting, to length, and 
straightening a few pieces. 

All the joints in the chair were made by the acetylene- 
welding process except that between seat ring and 
sheet, there being twelve acetylene welds. To enable 
the welders to set the work up rapidly a jig was made, 
which held the legs, back, brace ring, and seat ring 
in their proper relative positions. One welder would 
tack (or weld just enough to hold) each joint, remove 
the work from the jig, and pass it on to another man 
to finish the weld. In this way only one jig was neces- 
sary for the desired output, and one man doing all the 
setting up enabled him to become very proficient. The 
next step was to spot-weld the seat in place. The most 
efficient way would have been to spot-weld the seat sheet 
to the ring as the first step in the assembly, but the 
heat from the following acetylene welds would have 
caused the sheet iron to buckle. 

The seat was attached as shown in Fig. 5, with 
a spot-weld about every 14 in. around the circum- 
ference. The four following operations were necessary: 
(1) Set up in jig, (2) tack all joints except on seat 
sheet, (3) finish weld, (4) spot-weld seat. 


FINISHING 


Since even the best acetylene welder can not make 
a weld smooth enough to enamel over without being 
finished, there was considerable filing to be done. A 
heavy fillet of iron was placed at each joint between 
the various tubing members in making the welds, and 
these had to be filed so that they were smooth to the 
touch. Any holes had to be finished out, unless they 
were too deep in which case the painter puttied them 
up. The files used were 3} in. rat-tail. 

In finishing the seats, the sheet projecting past the 
center of the seat ring was hammered over to fit the 
ring, and then ground and filed so as to give a section 
as shown in Fig. 5. Finishing required three oper- 
ations: (1) File acetylene-welded joints, (2) hammer 
over edge of seat, (3) grind and file smooth. 

The final step in the process was the enameling. 
Practically all steel furniture used in hospitals is fin- 
ished in white, so these chairs as specified, called for 
the same. The finish consisted of four coats, two under 
coats, and two of finishing enamel. All four were 
sprayed on under pressure, and oven baked, giving a 
durable, elastic covering. As the chairs came from the 
ovens and cooled, the wood-floor tips were inserted. 
These were held in place by driving fits, the tips having 
a shank about 1} in. long and a shoulder to come against 
the end of the tube. The shank was slightly tapered, 
the small and large ends being ¢ in. under and over 
the inside diameter of the tubing, respectively. 

A chair made in the way described is practically 
indestructible under ordinary conditions of use, as it 
is nearly as strong as if made of an unbroken piece of 
material. Naturally the enamel will wear in time, but 
it can be refinished at small expense, when the chair 
will be as good as new. 
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Use of Diamond Tools in the Shop—II 


By F. A. STANLEY 





Showing how counterbores, boring and reaming 
tools, hollow mills and other tools with diamond 
cutting points are made and applied on various 
classes of materials; also operations on large 
heavy work are shown, along with the handling 
of small- and medium-size parts. 





ing of work with diamond tools, and Fig. 19 rep- 

resents a gray-iron casting having two long, small 
holes finished in this manner. These ?-in. holes are 
made and finished in perfect alignment; the final opera- 
tion being accomplished with the long reamer, Fig. 20, 
which carries a single diamond blade as shown. Before 
the application of the diamond reamer the holes are 
brought nearly to size by the customary process, so 
that a very small amount of metal is removed by the 
reamer, Fig. 20. The action of this tool is to take a 
very minute scraping cut through the bore, that the 
long rod or body of the reamer, guides itself in the holes 
when the casting is slipped over it. The diamond is 
set in a narrow blade of steel which fits snugly in a 
groove, formed by means of a small milling cutter. 
This arrangement allows the diamond carrier to be ad- 
justed slightly for setting to exact size of cut by a light 
blow at the end, thus rocking the blade in its seat. The 
reamer is driven by the spindle of a bench lathe and 
the work is slid over the tool by hand. 


RR iw ot wor has already been made to the ream- 


APPLICATIONS TO SPECIAL MATERIALS 


In Fig. 21 is a bearing disk of special composition- 
metal and graphite, which is machined with the diamond 
tool, Fig. 22. This material turns off in minute grains 
or powder, and presumably would be very difficult to 
machine with steel tools. The diamond tool made for 
the purpose carries a square point set into the end of 
its holder at an angle of 7 deg. so that a sharp, square 
corner is presented to the surface of the work. Here 
again the work is run at high speed and light, fine 
cuts taken with the tool. 

In Fig. 23 is a white metal and graphite rod with a 
8-in. hole bored in the end to a depth of 2 in. The hole 
is put in with a drill 0.006 or 0.008 in. under size, and 
the two-lipped diamond tool, Fig. 24, is then used to size 
the hole accurately. The diamonds in this holder are set 
with their outer edges perfectly parallel with the axis 
of the bar so that in removing the 0.003 or 0.004 in. on 
a side they take a fine scraping cut in the bore. This 
particular piece of work is rotated at about 1000 revo- 
lutions per minute. 

In Fig. 25 is a job which is finished with a diamond 
counterbore, Fig. 26. The work is a special switch- 
board built up of mica composition, and the first opera- 
tion in connection with the series of holes is to put 
through a #-in. drill at the various center distances re- 
quired. Following this, the holes are enlarged to ? in. 
diameter by the diamond counterbore. This tool as 
shown in Fig. 26 carries a pointed diamond which is set 
at an angle in the lower end of a steel holder, } in. 





square, fitted into the body of the counterbore and held 
by a pair of screws. The tool is pivoted in the usual 
manner. It will be noticed that the diamond point 
operates at the outside of the circle to be cut, instead 
of facing clear across the surface of the materia]. Ow- 
ing to the method of building up the plate in laminations 
the action of the tool is to cut the material out in a 
series of thin rings. 

The piece illustrated by Fig. 27 is manufactured in 
great quantities from hard rubber. The diamond turn- 
ing tool Fig. 28, is for finishing the outside surface, and 
the diamond boring tool Fig. 29, for the interior. The 
former tool is shown on a large scale to bring out clearly 
the method of mounting the diamond point in its car- 
rier and the latter in the boring bar. The special ma- 
chine developed for this work was designed to utilize 
four diamond tools; one for turning the taper and cone, 
one for turning the large end, one for facing the end, 
and one for boring out the interior. The two tools 
shown in the detailed sketches referred to give an ade- 
quate idea of the salient features of the set of four. 

If one computes the area of the surface of the piece 
in Fig. 27 he will find that there will be something over 
16 sq.in., considering now the exterior turned surface 
alone. Yet one diamond tool has been known to have 
turned at least 75,000 such pieces, representing an area 
of over 8000 sq.ft., before its cutting point required 
touching up. 

In Fig. 30 is a hard rubber roll 14 in. long by 14 in. 
in diameter pressed on to a spindle 18 in. in length and 
then turned down at certain points along its length with 
the diamond seen at the right. In this instance a depth 
of cut of nearly 4 in. is taken with a diamond which 
is rounded along the sides as indicated. 

In Fig. 31 is illustrated the application of a pair of 
diamonds to the finishing of rubber pipe bits, the two 
tools being carried in a holder which allows them to be 
readily adjusted for diameter and distance between 
shoulders. The pipe stems are chucked in a quick acting 
fixture and the toolholder fits the tail spindle of the 
machine. On this kind of work a single diamond has 
been operated without reshaping on over 100,000 gross 
of stems, which in round numbers are 14,000,000 pieces. 


HEAVY WorK 


While the majority of illustrations so far presented 
has been confined to light and fairly small work, the 
usefulness of diamonds as cutting tools is by no means 
restricted to work of such size. For example, in Fig. 
32 is a heavy copper cylinder several feet in length with 
10-in. bore which is finished inside with a diamond bor- 
ing tool with a view to securing the most accurate re- 
sults obtainable. In this boring operation the work was 
rotated at 95 r.p.m., and the diamond was fed at the 
raté of 0.0025 in. per revolution, the depth of cut in 
finishing being 0.002 in. 

Diamonds have been used to a considerable extent 
particularly in repair shops for redressing paper-mill 
calender rolls whether of chilled iron, paper or other 
material. One of the most interesting applications is in 
finishing calender rolls made up of a great number of 
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paper disks compressed in place on a shaft, and then 
finished externally in the same way that a metal cylinder 
would be handled. In Fig. 33 is shown such a roll. 
The paper disks of which it is composed are commonly 
blanked out as in Fig. 34 with a many-sided die, the 
interior being punched out to permit the disks to be 
slipped over their permanent arbor or spindle. They 
are then built up on the shaft as in Fig. 33, and squeezed 
together under high pressure while their retaining collar 
or flange is screwed or shrunk on to the end as shown. In 
turning off the edges of the paper disks to bring the 
whole affair down to a plain cylinder, an off-set, keen- 
edged side tool, Fig. 35, is used; which starting at the 
end of the roll, feeds through the paper from the side 
and turns the roll down to cylindrical form. 

In Fig. 36 is shown the type of diamond and holder 
which has been developed for finishing such rolls. The 
diamond itself has a rounded nose, and is set into a ;- 
in. head which is turned down to form a shank, ,*, in. 
diameter, by 1 in. long, to fit the hole bored in the front 
end of the holder. 

A similar tool is used for turning off the surfaces 
of chilled-iron calender rcells. 

Another important application of diamond tools in 
connection with repair work is found in the truing up of 
commutators on their own journals. The surfaces of 
copper and insulating material are none too easily trued 
up with ordinary steel tools; while the diamond has de- 
cided advantages in cutting the materials referred to, 
and enables repair undertakings of this kind to be 
handled with facility. Some firms who make a business 
of repairing electrical apparatus all around the country, 
now send the repair man out with a single diamond tool 
and know that he will take care of it and bring it back 
safely; where formerly he would start out with a half 
dozen or possibly a dozen steel tools and through over- 
sight or carelessness leave a good share of them in dif- 
ferent plants with the result that there was quite a 
heavy loss of money in unreturned tools. The diamond 
itself is of sufficient value to cause any mechanic to 
handle it with the best of care and to bring it home 
safely when his work is finished. 


ABOUT THE DIAMONDS THEMSELVES 


While from one point of view the first cost of diamond 
tools is rather great, the amount of work which they 
will turn out and the quality of work which they pro- 
duce make them in most cases very economical appli- 
ances in the long run. This fact has already been 
brought out at numerous points in this article, where fig- 
ures have been quoted covering rates of production and 
total amounts of work finished before the reshaping of 
the diamond became necessary. 

Naturally the value of a diamond for a given piece of 
work depends greatly upon what kind of a stone is 
selected for the purpose, and here the skill of the makers 
of such tools is displayed; for the art of selecting stones 
for industrial uses requires as much knowledge and ex- 
perience as the classifying and grading of diamonds to 
be used as jewels. 

We all know that diamonds are exceedingly hard, but 
ordinarily do not realize that some are considerably 
harder than others, and that the factors of hardness 
and form of crystalization must be kept in mind in the 
selecting of stones for shop use. The bortz diamond 
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which is almost as hard as carbon and which is unsatis- 
factory for jewels because of imperfect crystalization, 
is employed to a great extent in tools for cutting metals 
and other materials; and when crushed the powder or 
dust is used for lapping and polishing a number of 
articles in every day use. 

A diamond chip will cut a long shaving from a glass 
plate as a knife blade will shave a piece of wood. It 
is obvious that the diamond will turn porcelain and 
similar substances; and Fig. 37 illustrates work of this 
character, that is, the machining of porcelain spark 
plugs which are turned all over. The sketch referred to 
gives the dimensions of both rough and finished plugs. 


(The end) 


Clean Shop Windows 
By ROBERT C. HEINMILLER 


Your shop and office windows: what are they, assets 
or liabilities? It is interesting to note how manufac- 
turers care for the windows of their plants. They can 
usually be placed in three groups, (1) those who clean 
all the windows every two weeks or oftener; (2) those 
who keep the office windows clean but neglect the shop 
windows; (3) those who neglect all the windows until 
conditions demand cleaning. 

Those of the first group rightly consider clean office 
and shop windows as assets. It costs to keep them 
clean, especially with the advent of metal sash and 
increased glass area, but the investment pays dividends 
in contented workmen, decreased lighting costs, better 
product and pleasing appearance. 

Those of the second group display poor business 
judgment. They do not seem to realize that the man 
in the shop makes the product they sell, and that dirty 
shop windows have a bad effect on the man inside. Why 
make him work by artificial light when an occasional 
soap and water bath for the windows would give him 
more daylight? While clean office windows may impress 
a customer to some extent the impression will be 
negative if he sees dirty shop windows. 

Those of the third group display very poor business 
judgment. They lack vision in several ways. The 
windows of their plants are liabilities. They cause 
an increase in the cost of artificial light, inefficiency 
on the part of the workmen, and bad impressions on 
the part of the visitor and customer. Dirty windows 
will cut your profits in more ways than one, just as 
clean windows will increase them. 

Some manufacturers have gone so far as to place 
potted plants about the shop. A picture was recently 
published of a Pacific Coast machine shop showing 
brackets for holding plants on the columns. Geraniums 
in a shop improve working conditions, but geraniums 
need daylight through clean windows. This likewise 
applies to employees. Clean windows in a shop cause 
other improvements. With plenty of daylight, white 
ceilings and walls in the shop will necessarily follow. 
Dirty floors and rubbish-piled corners stand glaringly 
forth but the pride of even a careless workman begins 
to exercise itself under proper lighting conditions. One 
improvement lIcads to another and each is a forward 
step in the development of contented workmen and a 
better product. 
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Uses of an Economic Department in a 
Machine-Tool Plant 


By LUDWIG W. SCHMIDT 





A manufacturing plant making machine tools, and 
dependent for its output on the regular demand 
for those machines, will find it of great advantage 
to estimate beforehand the character of the mar- 
ket with which it will have to deal in the near fu- 
ture. Upon the correctness of such an estimate 
will depend the manufacturing policy of the en- 
terprise. 





dustrial enterprises have already recognized the 

wisdom of collecting all information valuable for 
the conduct of their affairs, and the great demand for 
the statistical brochures published by the U. S. Gov- 
ernment is the best proof of the increasing interest 
taken by practical men in the application of scientific 
methods to the everyday affairs of business. 

In this country it is generally realized that the great 
progress made by German industry in foreign markets 
has been gained by the exact knowledge which German 
manufacturers have collected by their own exertions or 
by that of their governmental agents, of the needs of 
foreign markets, and by accommodating themselves to 
the demands of their prospective customers. The U. S. 
Government reports are recognized to be the best in- 
dividual trade reports supplied by any commerce de- 
partment in the world. Supported by such help, Amer- 
ican machine-tool manufacturers should not find it dif- 
ficult to give more attention to the economic side of 
their business by adding to their technical, commercial 
and executive departments a department for economic re- 
search, both as a control for present technical and com- 
mercial activity and as a lead for future development. 

In this article the organization, management and 
uses of such a department will be described. The writ- 
er’s experiences, as well as that of others, have been 
combined for explanatory purposes, and it may be said 
beforehand, that of course the conditions in each fac- 
tory will have largely to govern the fitting-out as well 
as the working and the uses of such a department. 


Passe institutions, governments and very large in- 


ORGANIZATION 


The first step is to find a head for the department 
who will combine economic knowledge, with commer- 
cial ability and sufficient elasticity of mind—dquali- 
ties which are absolutely necessary for such a position. 
The demand will, no doubt, bring a supply of men quali- 
fied for this work. Already many firms employ in their 
commercial departments, men with a university course 
of economics to their credit. In selecting a man for the 
special work of instituting and managing a literary and 
economic department for a machine-tool plant, a person 
is required who has more than a superficial knowledge 
of the industries concerned with the demand for ma- 
chine tools. A commodity of enormous uses like the 
machine tool will necessarily require a closer under- 


standing of the many influences governing its sales than 
would be required in the case of machines finding a less 
varied market. Ought the specializing departmental 
man to have a practical training? He may have been 
an engineer with a liking for economics, a class of man 
now found increasingly frequent, or a salesman, an ad- 
vertising manager, or a journalist, or an economist pure 
and simple. His work is not that of a technical adviser 
and nobody, therefore, will demand a wide technical 
knowledge from him. Men for such a position are, as 
a rule, found in all kinds of situations. 

Men who possess great ability for managing an eco- 
nomic department are very valuable to a firm, as they 
will help largely in the building up of the business. 
To save expenses it will frequently be possible to add 
to the economic duties of the manager those of re- 
sponsibility for the literary output of the plant, the mak- 
ing up and editing of catalogs, price lists, and pos- 
sibly advertisements. , The head of the firm may be 
satisfied that by combining those three duties, the chief 
of the economic and literary department will be kept 
pretty busy. If he requires help it will be very easy to 
find a girl secretary with a library or an economic train- 
ing who will be able to do most of the work, unless 
the department is a fairly large one, when a second 
assistant will have to be added. An office boy for all 
the minor work will complete the staff. 

The equipment of the office is fairly simple. It re- 
quires the necessary office appliances, including a type- 
writer, in the selection of which care should be taken 
that it cuts good stencils. A duplicating apparatus is 
a very useful addition to the office machinery and will 
save a good deal of expense. The main expenditure will 
consist in the institution of filing cabinets, which ought 
to be of steel as their contents are part of the good will 
of the firm and their loss by fire may be irreparable. It 
will be advisable to have some of the filing cabinets 
for the ordinary index cards, while another section 
ought to be large enough to take book files of the ordi- 
nary letter size. 


INFORMATION 


Most likely the official in charge of the work will have 
only a slight connection with the plant. His initial work, 
therefore, will consist in making himself acquainted as 
thoroughly as possible with the output of the firm, the 
manufacturing methods, the markets to which the ma- 
chines have been sold, and the uses to which they are 
put. If he has gained that knowledge, a course of ac- 
tion for the further development of his work will soon 
suggest itself. In the beginning this must necessarily 
be the collection of all information which he considers 
useful for the accomplishment of his task. This infor- 
mation will come to him: (1) Through the agents of 
the firm and other officials in the employ of the firm; 
(2) through reading newspapers and trade journals; 
(3) through his.own investigations. 

Some of the leading German houses which have built 
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up very large literary and economic departments, add 
to the duty of their outside representatives that of re- 
porting from time to time not only on matters of direct 
interest to the firm, but as well on matters concerning 
the trade in general. It has been found a good plan to 
pay for such reports or to hold out to the writer special 
distinction by publishing them in a sort of house jour- 
nal. Such reports, if written in the right form, will be 
of enormous value to the department. This will be the 
case especially when several agents begin to report, and 
comparisons can be made between the reports from sev- 
eral markets. It is difficult to advise just what those 
reports should contain. As a guidance it may be said 
that all personal matter, meaning changes in addresses, 
the foundation of new industries in the district, and so 
on, should be reported. 


BUSINESS CONDITIONS AND TRADE JOURNALS 


Notice ought to be taken of business conditions in 
general. 

Sales opportunities and likely changes in the condi- 
tion of the market should be brought to the notice of the 
economic department. It will help the work when the 
department prepares special inquiry sheets which will re- 
mind the writer of the facts desired. This latter sys- 
tem, by the way, will assist largely in the filing and 
classifying of the material thus obtained. Agents can 
do a lot by reading newspapers and sending clippings 
to the department. This is very easy work but will help, 
therefore is important. 

The department will add to personal information that 
of a less confidential character, such as information con- 
tained in the leading dailies and the trade journals. The 
selection of these journals and daily papers is a matter 
of judgment and depends very much on the field of 
activity of the firm. A plant having only the home mar- 
ket to deal with necessarily will confine itself more to 
home papers and trade journals; nevertheless, a few 
foreign journals should always be read, which will add 
to the required accomplishments of the manager of the 
department that of being able to read at least two 
other languages. 

As far as America is concerned, the names of a num- 
ber of leading journals and papers dealing with the 
business and technical side of the market for machine 
tools will readily suggest themselves to the reader. In 
foreign markets some discrimination must be used. As 
a rule one or the other of the great dailies should be 
read; further, the leading foreign journals dealing with 
the competing industry and with the best buying indus- 
tries. 

A great part of the information needed can be got 
from governmental publications. For this country, the 
Commerce Reports may be mentioned; while for Eng- 
land, the Board of Trade Journal, and for Germany the 
Mitteilungen fiir Handel und Industrie will frequently 
contain interesting information. Attention is also 
drawn to the Agents’ Series, published by the U. S. 
Department of Foreign Commerce 

The main and leading part of the work, however, will 
fall to the personal initiative of the chief of the depart- 
ment himself. 

The arrangement of the material deserves special care. 
An experience of some years has shown me that it is 
by far the best system to separate the work into two 
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sections: the index and the material. The agent’s re- 
ports which may come in with the agent’s ordinary let- 
ters shall best be given on separate sheets, so as to be 
separated easily from the letter. If this is not done, or 
the information is very short or contained in some let- 
ter (of perhaps a customer), it should be copied for the 
special use of the department. The best plan would be 
to instruct the other departments automatically to do 
this and to send copies to the economic department, or 
to inform the manager of that department and allow 
him to deal with the fact as he thinks fit. 

That written information which may come from 
agents in the form of special reports or other written 
information of any sort, is best collected in one set of 
material. It is filed into the folders of a vertical filing 
system, either each letter separately, or a number to- 
ther; separate letter filing is preferable but takes more 
space. Each report receives a current number and runs 
in the filing index.as A, and number. The second section 
of the material filed consists of printed material, news- 
paper clippings, etc. These are treated in the same way, 
and the most useful manner of handling them seems to 
be to paste the clippings on a sheet of paper of suitable 
size containing a typewritten, short survey of the con- 
tents of the clipping. Ten of these sheets can be filed 
conveniently in one envelope. In this case the envelope 
system will allow the filing together of related matter. 
The envelopes are numbered and the sheets inside are 
numbered again, as for instance B.101-3—this section 
being called B. The third section is formed by the col- 
lection of material which for some reason cannot be cut; 
as, for instance, valuable trade journals containing a 
large amount of interesting information, books, etc. 
These have to be treated like the books in a library, and 
form Series C. It may become necessary to institute a 
special section containing secret reports which must be 
kept separately and are not accessible to everybody. 

A considerable part of the work will consist in watch- 
ing the development of competing firms and of such 
firms which either are likely customers or are closely 
connected with the well being of the industry at home. 
This can be done to some extent by the collection of the 
competitors’ and other advertisements. The possession 
of a large advertising library consisting of clippings of 
all kinds is if used properly, a valuable possession in it- 
self, and deserves close attention. 


INDEXING 


The indexing is done independently from the collection 
and filing of the material. The shortest way of pre- 
paring the index will be to underline in the documents 
filed, both written and printed, certain passages of 
special interest, and to use those passages as index 
words. These index words are used again on the index 
cards, which in their turn refer to the number of the 
document in the usual way. In doing the index work 
it is necessary to follow a certain well devised plan, so 
as to make the cards useful for any sort of research 
which may become necessary. It is this part of the 
work which demands the attention of the organizer of 
the department, as it will facilitate considerably the 
various uses the department may be put to. One thing 
must be kept in mind: the index must be easily under- 
stood so that it can be operated without difficulty by 
everybody. It is not necessary to enlarge too much on 
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this side of the work which is really technical, and every 
system expert will be able to advise about it. It will 
grow as the work progresses. 

The selection of the material to be collected may offer 
some difficulty to the novice. This, however, is really a 
very simple matter. It stands to reason for instance, 
that a manufacturer of machine tools having a large 
sale in England will be especially interested to know 
everything that may affect his business in England. 
Consequently it will be necessary to follow all the influ- 
ences which may affect sales in that country. The de- 
mand for machine tools depends largely on the prosperity 
of those industries which need.machine tools, they being 
machine shops, the ship-building industries and many 
others. It must be of very great interest to the manu- 
facturer to know beforehand of a favorable development 
in the demand for motor cars, or an increase in the ship- 
building activity. Both can be learned from statistics 
and news, published in the press. A good harvest in 
such countries as Argentine, Canada or the U. S. A., 
will as a rule bring about an increase in transportation 
demand, and means a corresponding increase in ship- 
building activity. As an example: During the present 
war an enormous amount of tonnage has been destroyed. 
As yet only a small part of it has been replaced. On 
the other hand, foreign markets have been starved of 
goods which they need urgently for the pursuance of 
their trade. It is obvious that the destroyed tonnage 
will have to be rebuilt as quickly as possible. The ship- 
building industry therefore, will become one of the best 
customers for machine tools. It is not difficult for a 
machine-tool maker to supply himself with all the news 
about the laying down of new tonnage, and the names of 
the yards which secured the orders. It may be of fur- 
ther interest to know who secured the orders for sub- 
sidiary machinery, and so on. All this will direct the 
trading policy of the firm. Another example: Several 
years ago machine-tool makers made a fortune by the 
abnormally large demand that suddenly came from the 
motor car industry. The coming of that boom had been 
predicted early, by a good many authorities, but it 
seems that the fact itself came rather as a surprise to 
the American machine-tool makers. 


PREPARING FOR THE FUTURE 


These examples help to show that the department of 
economics, by carefully following newspaper hints and 
reports coming from the special agents and ot*er 
sources, can study the development of the market; and 
by so doing, enable the firm to prepare itself for a 
future emergency. This throws a good deal of specu- 
lative work on the head of the department. He will 
have to be able to scent opportunities when they arise, 
and by following up the news as it comes, make sure 
about them. Not everybody has this peculiar ability 
and it is said that men having it are the greatest mer- 
chants of today. On the other hand there is no reason 
why the careful collection of the material by a man with 
average ability should not assist the head of the firm, 
who most likely has had experience from which to draw 
conclusions and direct the work of the department. 

To be effective, the economic department should work 
not only mechanically, but will have to take up research 
work in the interest of its firm, on its own initiative. 
Most firms have a technical department busy with the 
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improvement of machines and conducting fhe technical 
progress of the firm: while’ nearly” all chémiical “firms 
have special departments ‘for chemical research. Tie 
high value of such departments has‘enhiy recently been 
proved to the business men 6f. this :conntry, by the 
shortage of dye stuffs and the lack of a sufficient number 
of experienced chemists and institutions able to conduct 
researches in this direction on a large scale. The earlier 
superiority of the German dye industry however, rests 
not only with the inventive genius of her chemists but 
in addition with the intimate knowledge of the economic 
side of dye distribution as well; in fact, it has been 
said that such knowledge enables this industry to regu- 
late its distribution so perfectly that only by that 
regulation has the present use of by-products on so large 
a scale, been made possible; and hand in hand with the 
chemical research has gone the economic study. 

Our initiative, therefore, in the extension of economic 
research in the interest of the firm, may be laid to the 
manager of the economic department. Again an ex- 
ample is presented: There are springing up continually, 
new industries. This has been the case especially during 
the last years, when in this country hundreds of new 
plants have been opened to manufacture one article or 
another made till recently in Europe. Thus, for in- 
stance, the demand for cheap brushes has led to the 
extension of some of the leading brush manufacturing 
plants in this country. These brushes had to be cheap, 
and cheapness could be produced only by the employment 
of new manufacturing methods. In some cases ma- 
chines of different types were newly devised, or copied 
from foreign models. It is obvious that a manufacturer 
having foreseen that development, and it could very well 
be foreseen in the circumstances, might have profited by 
his knowledge. It is therefore, the duty of the manager 


of the economic department to follow all news hinting 


at new industries, and if possible to trace it to its facts. 

Special researches on questions of importance to the 
policy of the plant, are best conducted separately from 
the general work of the department; it is also advisable 
to start a special index for that purpose, which may 
refer frequently to material already indexed in the reg- 
ular index system. All material however, added in this 
way should be filed in the regular filing system and in- 
dexed as well in the main index, for the research index 
applies only to one special purpose. 


SPECIAL MARKETS 


It seems well to point out a few advantages of the 
possession of such especially selected economic material. 
Every firm receives here and there an order from a 
place about which little is known. The writer is able to 
give a great number of cases where large orders 
could have been secured but where the opportunity 
slipped away owing to the fact that there was nobody in 
the whole plant who knew anything about the market 
in question or how to handle the transaction, or how to 
find the required information. 

Suppose an inquiry comes from Buenos Aires and 
looks like business. The head of the firm feels that 
more could be done, but is not sure of his ground. His 
economic department can furnish him with a full report 
on the market, its possibilities, sales of other firms, 
likely customers; in short, everything that can be 
learned about the market, short of having sent someone 
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to study it:’- All this‘information can be gained by care- 
fully. collecting it... The-presentatien of all these facts 
woald**be impossitle at. a>momént’s notice, and their 
acquisition would cost a good deal of money. By pre- 
serving: knowledge in the course of the routine work of 
the economic department it has been paid for out of the 
ordinary income of the firm. 

The head of the firm, while possibly able to follow the 
movements of the market by reading a few important 
papers, will never have sufficient time continually to 
watch a great number of journals. Part of the reading 
work, or in fact the responsibility for. all, is therefore 
delegated to the manager of the literary and economic 
department whose duty it is to prepare, weekly, a short 
report; making a note of the most interesting points 
from the press for the president and the directors, that 
they may be continually informed about everything of 
importance. These regular reports will have to be sup- 
plemented if necessary, by emergency reports containing 
information which may need the immediate attention of 
the Board. 


Cost NoT EXCESSIVE 


The cost of an economic department is not excessive, 
and considering the many uses to which it can be put, 
the outlay seems well worth while. Such a department 
may have been considered a luxury till recently. How- 
ever, that stage has been passed, and it has become more 
and more a necessity. An economic department con- 
ducted in a proper manner and by an able man, will 
prevent uneconomical buying and overproduction. Its 
value will lie not only in the opening of new opportuni- 
ties but in the prevention of mistakes as well. 


Sateguarding Sales 
By Gro. W. SHAW 


Four years in college and three years in a law school 
had produced a bone dry condition of my finances. 
To relieve this condition I secured a position as travel- 
ing salesman. Never shall I forget the advice the pres- 
ident of the company gave me when | started. It was 
this: “Sell lots of goods to good people at a good price” 
and then he added: “Any one can seil to a dead beat 
at a poor price.” Business men will agree that this was 
good advice. Little did I appreciate at this time how 
difficult it would be for me to follow it, but I was soon 
to learn. My second order was large and closed at a 
good price but my customer was worthless; in other 
words, he had no financial or credit standing with my 
firm. Of course, the sale was lost, with the net result 
that I had wasted time which belonged to the company 
for which I was working. I was temporarily somewhat 
discouraged and thought that I had made a blunder. 
Later it occurred to me that employers should tell their 
salesmen about the worthless buyers. After 15 years’ 
service in the legal profession, and as president of one 
company and secretary of another one, both of which 
are doing a fair volume of business, this question has 
occurred to me: Why are the worthless customers al- 
lowed to exist? To answer this question I realize is 
almost an impossibility. It may, in truth, be said that 
the debtor with no financial or credit standing we shall 
have always with us. Notwithstanding this fact ex- 
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perience has proved to me that a great many of these 
worthless customers could be eliminated. 

The credit man of any business knows that it is not 
safe to sell to a corporation no matter how large, unless 
he first finds out how it is organized. Just this morn- 
ing a report reached me from a receiver that the entire 
assets of a million-dollar company did not sell for 
enough to pay the bonds, and there was nothing left 
for unsecured creditors. How often we hear the report, 
“nothing left for unsecured creditors.” I venture to 
say every business man has heard it too often. This 
should not be the case. The creditor who has furnished 
raw material and supplies to keep a business going, 
should not be left to hold the bag while the Shylocks 
of business—to wit, the promoters and bondholders—are 
allowed to walk away with the swag. No group of men 
should be permitted to incorporate and do business un- 
less at least 50% of their capital is subject to the pay- 
ment of unsecured claims. Claims for raw mate- 
rial and supplies should be preferred claims the 
same as labor claims, as raw material and sup- 
plies are the life-blood of any business. It is rob- 
bing Peter to pay Paul to allow the bondholders, 
preferred stockholders and other secured creditors to 
profit at the expense of the creditor who has furnished 
raw material or supplies. The law should not permit 
companies to organize in such a way as to cover their 
assets and then by a big showing and pretentiousness 
get credit for their raw material and supplies. What is 
true of corporations is true of other business concerns, 
such as partnerships and joint stock companies. They 
should not be allowed to secure creditors for an amount 
greater than 50 per cent. of the actual value of their 
assets, and to do so should be made a criminal offense. 
If such were the law there would be a minimum of 
worthless business customers, with the result that busi- 
ness would be more stable, time and expense saved in 
the credit and sales departments of all manufacturing 
concerns, and the yearly audit would show fewer sus- 
pense accounts and a smaller item for doubtful ones. 

Experience has taught me that the anxiety to boost 
sales often overcomes good business judgment. This 
helps keep the worthless customer in existence. We 
continue to sell to a concern when we know others in 
our line have been unable to collect their accounts. Such 
business methods defeat their own ends. It permits a 
worthless customer to sell cheaper than a good customer 
who pays for your products. This is not fair to the 
good customer and in the end hurts the manufacturer. 
It unsettles the market, causes trouble and in many 
cases loss of customer and trade. It is poor business to 
keep a worthless customer in business in competition 
with your own good customers. 

In conclusion I wish to say that the item of accounts 
receivable in the annual statement of all manufacturers 
is too large and important an item to admit of much 
doubt as to its actual value. True, credit departments 
and rating concerns have done well in view of the fact 
that the business world is full of worthless customers 
bidding for manufacturer’s products, but their work 
would be much easier if the law required every concern 
that entered the business world to comply with a fixed 
financial and credit standard, the same as our Uncle 
Sam requires every soldier to comply with a fixed physi- 
cal standard. 
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II—Sheet Metal Work 





All of the drawn- and pressed-metal parts used 
in Nash cars are made in the Nash shops. Some 
of this work is unusual in that it is done with 
fewer operations than is usually the practice in 
most shops. 





draw on account of its size and depth; the thick- 

ness of the metal being 16 gage. This piece is 

drawn and formed in two operations with one annealing, 

the work being handled in double-acting presses, as is 
the general practice in these shops. 

After the final drawing operation, the pans are 

trimmed and the bolt holes punched in the flange with 


sk: oil pan shown in Fig. 19 is a difficult piece to 


























FIG. 19. OIL PAN COMPLETED 


the dies shown at A, Fig. 20. The work is then passed 
to a second operator who places it on the wedge-oper- 
ated dies at B, where the holes shown at A and A, Fig. 
19, are punched and at the same time the semicircular 
webs are punched out at each end at B and B. 

The dies for these operations with work removed, are 
shown in Fig. 21. The block A carries the trimming 
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punch and the punches for the bolt holes in the flange. 
The piece is located by the several blocks seen on the 
bed of the die. The base B, Fig. 21, carries the dies 
for the holes A, Fig. 19,.the top hole being made by the 
punch D, Fig. 21. The holes in the side of the pan are 





























FIGS. 22 AND 23. TRANSMISSION-CASE COVER AND 


FINAL DRAWING PUNCH 
Fig. 22—Cover in process. Fig. 23—Punch for final drawing of 


transmission case cover 
made by sliding punches on the opposite side of the 
block C. These punches are operated by the wedges E. 
The dies for the semicircular openings in the ends of 
the pan are carried in the blocks F and F. Sliding 
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punches operated by wedges G and G cut out these 
webs, and leave the work finished as far as the punching 
operations go. P 

Probably one of the most difficult pieces to draw 
and form is the transmission-case cover shown at A, 
Fig. 22. This piece is not only drawn up, but in the 
fourth operation the end is forced back to form a ball 
seat B for the gear-change lever. The upper end is 





MACHINIST Vol. 48, No. 3 

which it is annealed, and then drawn up into the still 
longer and narrower form shown at F. This makes the 
cup slightly smaller at its base and larger at its apex 
than the finished piece, which gives close drawing at the 
base on the next operation, and furnishes sufficient sur- 
plus metal for turning in and forming the cup or ball 
seat B. The rectangular base is also raised in this 
operation as shown in the illustration. The final oper- 
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FIGS. 20 AND 21. 


Fig. 20—Oil pans in position on trimming and punching dies. 


afterward threaded at C to receive a cap which holds the 
lever in place. By unscrewing this cap and removing 
the lever, the car is out of commission as far as thieves 
are concerned unless they have a cap and lever made up 
to fit. 

This gear-case cover is drawn up in four operations 
with two annealings. The first operation works up a 
large amount of stock into a shallow cup as shown at 
* D, Fig. 22. The second drawing reduces the diameter 
of this cup but increases its depth as shown at E, after 





OPERATIONS ON OIL PANS 


Fig. 21—Trimming and punching dies for oil pan 
ation trims the flange and punches the bolt holes. The 
punch for the last drawing is shown in Fig. 23. 

In making the mud guards the stock is cut and partly 
formed in dies which turn up the flanges and give the 
piece its general form, but they do not form the belly or 
raised part, which in the past was hammered by hand. 

For this raising operation, the machine shown in Fig.’ 
24 is used. The square turned finages are supported on 
the outside by the deep flanges A and A on the roll B, 
and on the inside by the ends of the roll C. 
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The rolls are driven by gears and by chain and sprock- 
ets on the countershaft and the gear shaft. The roll C 
is raised by the springs D, to permit inserting the work, 
and is closed down by the levers EF and E. A foot lever 
is used to bring the right amount of pressure on the 
work which is gradually brought to shape by passing 





























FIG. 24. MACHINE FOR ROLLING MUDGUARDS 


through the rolls several times and gradually increasing 
the pressure. The levers E and EF permit quick re- 
lease of the rolls when the work has passed in the re- 
quired distance, otherwise it would be drawn through 
the rolls, and the flange on the end broken down thus 
spoiling the piece. 

(To be continued) 


Specifications for Ordnance Gages 
SPECIAL CORRESPONDENCE 


The Ordnance Department has issued full and com- 
plete specifications for the guidance of manufacturers 
who desire to bid on furnishing gages for use on ord- 
nance work comprising cannon, artillery ammunition and 
trench warfare material. 

We present herewith a brief résumé of the informa- 
tion contained in these specifications, and print in full 
the tables of tolerances allowed for the various types of 
gages. These specifications convey information grouped 
under the following heads: Gage Classification: Ex- 
plicit definition of the difference between inspection 
gages and master inspection gages. 

Design’ and Construction: Plug gages, ring gages, 
snap gages, plunger or flush pin gages, profile gages, 
miscellaneous gages, plug-thread gages, ring thread 
gages, gages for core and full diameters of threads, etc., 
with complete information as to material to be used, 
method of hardening, how to be marked and the kind 
and size of cases to be provided for them. 

Tolerances: Information explanatory of the tables on 
this subject together with full instructions for the appli- 
cation of tolerances to each type of gage; explicit in- 
structions regarding the measurement of thread gages 
by the three-wire method, and a list of the best sizes 
of wire for the different pitches together with the for- 
mula to be used for computing effective diameter. 

Any manufacturer who is directly interested in this 
subject can obtain a copy of these specifications by mak- 
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ing application to the Design Section, Gun Division, 
Office of the Chief of Ordnance, U. S. A., Washington, 


D. C. 


TABLE I. 


Allowable Tolerances. 
for Master 


PLAIN GAGES 


Allowable Tolerances 


On Inspection 


TOTAL MANUFACTURING TOLERANCE ON 


Suggested Tolerances. 


or 


Inspection Gages Gages Working Gages 
Go Male Not Go Go Male Not Go Go Male Not Go 
Mfg. Gages Male Gages Male Gages Male 
Tol. and Gages and Gages and Gages 
Allowed Not Go and Go Not Go and Go Not Go and Go 
On Female Female Female Female Female Female 
Work Gages Gages Gages Gages Gages Gages 
0.000 to +0.0000 —0.0000 +0.0001 —0. 0001 +0.0003 —0. 0003 
0.002 +0.0001 —0.0001 +0.0003 —0. 0603 +0.0005 —0. 0005 
0.002to +0.0000 —0. 0000 +0.0002 0.0002 +0.0004 —0.0004 
0.004 +0.0002 —0. 0002 +0 0004 0. 0004 +0.0007 —0.0007 
0.004to +0.0000 —0.0000 +0 0003 0 0003 +0 0006 —0. 0006 
40.006 +0.0003 —0. 0003 +0. 0906 0 0006 +0. 0010 -0. 0010 
0.006to +0.0000 —0.0000 +0 0004 0.0004 +0.0009 —0. 0009 
0.010 +0.0004 —0.0004 +0 0009 —0. 0009 +0.0015 —-0.0015 
0.010to +0.0000 —0.0000 +0. 0006 -0 0006 +0.0014 —0.0014 
02 +0.0006 —0 0006 +0 0014 0 0014 +0.0025 —0.0025 
0.020to +0.0000 —0. 0000 +0. 0008 0 0008 +0 0020 0.0020 
0.050 +0. 0008 -0. 0008 +0.0020 0 0020 +0 0035 0 0035 
0.050 +0.0000 —0 0000 +0. 0010 0 0010 +0 0025 0 0025 
Up +0. 0010 0.0010 +-0.0025 0.0025 +0 0050 —0. 0050 
TABLE II. TOLERANCES ON tae INSPECTION THREAD 
GAGES 
Allowable Allowable 
Tolerance Tolerance 
Allowable Allowable On Diameters On Not Go 
Variation Variation of Go Male Male 
in Lead in in Thread Thread 
Effective One-half Gages Gages 
No. of Length Included and Not Go and Go 
Threads of Part Angle Female Female 
per to be of Thread Thread 
Inch Gaged * Thread Gages Gages 
4- 6 +0. 0005’ +0°- 5’ +0 0000 —0 0000 
+0. 0006 —0. 0006 
7-10 +0. 0004’’ +0°- 5’ +0. 0000 —0. 0000 
+0. 0004 0. 0004 
11-18 +0. 0003’’ +0°-10’ +0. 0000 0. 0000 
+0. 0004 0.0004 
20-28 +0. 0002” + 0°-15’ +0. 0000 0. 0000 
+0. 0003 0. 0003 
30-40 +0 0902” + 0°—20’ +0. 0000 0. 0000 
+0. 0002 0.0002 
44-56 +0 0002’ + 0°30’ +0. 0000 0 0000 
+0. 0002 0 0002 
64-60 +0 0002” + 0°-30’ +-0. 0000 0. 0000 
+0. 0002 -0. 0002 
TABLE Ill. TOLERANCES ON INS TION THREAD GAGES 
Allowable Allowable 
Tolerance Tolerance 
on on 
Allowable Allowable Diameters Diameters 
Variation Variation of Go Male of Not 
in Lead in in Thread Go Male 
Effective One-half Gages and Thread 
No. of Length Included Not Go Gages and 
Threads of Part Angle Female Go Female 
per to be o Thread Thread 
Inch Gaged Thread Gages Gages 
4 6 +0 0006’ se 9°- §’ +0 0006 —0 0006 
+0 0015 —0. 0015 
7-10 +0. 0005’ + 0°10’ +0 0004 —0. 0004 
+0 0010 —0. 0010 
11-18 +0 0004 +(0°-15’ +0 0004 —0. 0004 
+0 0008 —0. 0068 
20-28 +0. 0003’’ + 0°20’ +0 0003 —0. 0003 
+0 0006 —0 0006 
30-40 +0 0002” +0°-30’ +0 0002 —0. 0002 
+0. 0005 —0. 0005 
44-56 +0. 0002’ +0°-45’ +0. 0002 —0 0002 
+0. 0004 —0 0004 
64-80 =0 0002” +0°-45' +0. 0002 —0 0002 
+0. 0004 —0 0004 
TABLE IV. SUGGESTED TOLERANCES FOR WORKING 
THREAD GAGES 
Allowable Allowable 
Tolerance Tolerance 
on on 
Allowable Allowable Diameters Diameters 
Variation Variation of Go Male of Not 
in Lead in in Thread Go Male 
Effective One-half Gages and Thread 
No. of Length Included Not Go Gages and 
Threads of Part Angle Female Go Female 
per to be of Thread Thread 
Inch Gaged Thread Gages Gages 
4-6 +0 0006” +0°- 5’ +0. 0015 —0 0015 
+0. 0025 —0. 0025 
7-10 +0 0005” +0°-10’ +0. 0010 —0 0010 
+0. 0020 —0. 0020 
11-18 +0. 0004” + 0°15’ +0. 0008 —0 0008 
+0. 0015 —0.0015 
20-28 +0. 0003’’ + 0°-20’ +0. 0006 —0. 0006 
+0.0012 —0.0012 
30-40 +0. 0002’ + 0°-30’ +0. 0005 —0 0005 
+0 0010 —0. 0010 
44-56 +0 0002’ + 0° 45’ +0 0004 —0 00°4 
+0 0006 —0 0006 
64-80 +0 0002” + 0°-45’ +0 0004 —0 0064 
+0. 0006 —0 0006 
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NE OF my friends wandered by the 
() other day and dropped in to settle 

the war, as we’ve both been doing 
fairly regular for the past three years. He 
was getting sick of seeing nothing but war 
headlines he said and longed for the time 
when a good lively divorce suit would once more hold 
the center of the front page. 

He was rather inclined to think we might as well call 
it a bad job and quit, forget Belgium and Louvain, the 
Lusitania, Edith Cavell and Captain Frye, poison gas 
and air raids on hospitals, and shake hands with old 
Bill Hohenzollern and his near-soldier son, and tell him 
he wasn’t so bad after all—and go back to white bread 
and sugar for a change. 

I didn’t know just how much that sort of thing riled 
me till then, but I just blew out the cork and talked to 
him somewhat thusly : 

I’m a peaceful sort of cuss under ordinary circum- 
stances, one of the sort who’d rather go around the 
block than run into a scrap of any kind. Not the 
“turn-the-other-cheek” sort exactly, because I’d do my 
durndest to keep the first cheek from getting hit. 

But if I was running a little shop and my next door 
neighbor broke in, took away all my machinery, smashed 
things up generally, killed the workmen, lugged off the 
stenographer and burned the building, I’d be pretty 
apt to get peeved. And if after doing all that, he came 
around and wanted to shake hands and be friends again, 
I'd be apt to view him with suspicion, to put it mildly, 
especially if he insisted that I shouldn’t call the police, 
or say anything about it to anyone. 

* * * 

There’s a limit to my peaceful proclivities and that 
would be about it. It would make me about as fighting 
mad as though I hadn’t thought I was a pacifist before 
it happened. 
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It would sort of seem to me that the 
least he could do would be to restore my 
property as he found it, provide for the 
families of the men and the stenographer, 
make some substantial remuneration for 
damage to my business and feelings and 
give some sort of an iron-clad bond to assure me that he 
woudn’t get that kind of a spell very often. 

Until he would agree to that I shouldn’t feel like hav- 
ing much truck with him, and I’d be pretty apt to keep 
on heaving bricks in his direction and ’phoning the 
police, until he either came to terms or put me where 
I couldn’t fight. If anyone wants to make up and be 
friends with that sort of a chap, he’s welcome; but I 
don’t fancy that kind of friendship. 

Then when he told how he had to do it because he 
wanted a bigger slice of trade (when he was under- 
selling me already in most things), and that he is God’s 
senior partner in the business of running this old world 
of ours, I’d reach for another brick. I presume its my 
lack of kultur, but as long as you don’t realize what you 
are missing, it isn’t so bad, and I’ll try and stand it a 
few days longer. 

x% * * 

I’m not a bit anxious to keep up the fight. It gets 
sort of tiresome dodging bricks as well as heaving them. 
But I might as well get swatted now and have it over 
with, as to let him get away with all he has stolen and 
to live in fear that he’ll try it again as soon as he gets 
his second wind and I’ve got the old shop rebuilt and 
running. 

I believe he’s got to have a taste of his own medicine 
before he can realize just what it means to the other 
fellow. And though this doesn’t sound very pacific— 
I’m just bound to keep on heaving a brick whenever he 
shows his head; for I don’t relish his using all my 
machines in his own business—and I did like that 
stenographer, too. 
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By W. B. 





A previous article discussed the inspection force, 
its duties and relations. This article takes up the 
work of actual inspection. 





=37 HE force of inspectors, from chief to the 
last sub, being complete the matter of 
methods and results is next to be consider- 
ed. Naturally the casting or forging, as the 
case may be, comes first, the pattern having 
been checked and O.K.’d before being sent 
to the foundry, and it is always better to lay out in detail 
with as fine lines as possible, any piece before begin- 
ning to manufacture, to find out if proper allowances 
have been made for finish, shrinkage, etc., and 4 in. for 
cast iron, ;); in. for brass or white metal, and ,*, in. 
to } in. for cast steel are found most desirable where 
the blueprints show finish. If rough finish is required, 
the patternmaker should allow ,), in. on cast iron, brass 
or white metal, and very little more on steel. 

Frequently, castings that can be saved by engine lathe 
machining need a little more allowance, and closer rela- 
tion of the various dimensions, when they are to be done 
in the automatics, so that any slight variation will not 
affect the parts that function. 


FTER this comes operation inspection in or after 
Sof mechining. On large heavy castings, or where 

the pieces are not symmetrical and it would be 
difficult to reset them on the machine, it is better to have 
all inspection of the operations done in that particular 
machine, while the apparatus is still clamped down or 
chucked and stamped as O.K. It is frequently found 
where this is not done, that the next operator who has 
the second operation, will go on and do his work. And 
where the piecework system is in vogue and only good 
‘work is paid for, if the error is not discovered in the 
first operation inspection, and the second completed cor- 
rectly, both men are paid for work that is useless, and 
the added expense of the labor plus the time lost that 
might be used on work that was right is expensive. 

On automatic machines, after the set-up is made, 
and the first two pieces inspected, 100 per cent. inspec- 
tion is not necessary, but every 10th, 20th, or 25th piece, 
should be inspected according to the nature of the work 
and the limits required. Should the 20th piece be found 
to differ much from the first one, it would then be neces- 
sary to go over the other 19 so that no poor work be 
allowed to go to any other department. 
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It frequently happens that variations in excess of 
those shown on the drawings may be allowed, but it is 
not best to let the operators know of such allowances, 
as continuous attempts to produce work to close limits 
soon becomes a habit, and much better results follow, 
than where the operator knows that he can be careless 
and produce varying sizes. On shafts, linings or bear- 
ings, drive fits, shrinkages, etc., it is an actual fact that 
where these fits are finished on a grinding machine, 
limits as close as 0.00025 in. plus or minus are so easily 
maintained that rejections rarely exceed 1 per cent. 


> HERE large numbers of similar parts are pro- 
duced, such operations as drilling, milling, 
etc., are rarely if ever inspected, as the 
jigs are in themselves a guarantee of correctness. In 
any manufacturing concern where inspection is rigid 
and standards are correct, when the finished parts of 
any apparatus from the different departments are 
brought to the assembling bench absolutely no fit- 
ting is nor should be required and the assemblers 
should not be allowed to make any changes to the 
pieces that come to them, as they are already in- 
terchangeable. Screw machine parts should have from 
10 per cent. to 100 per cent. inspection, the amount differ- 
ing according to requirements of the parts used. When 
all the parts are assembled, the finished unit should then 
be gone over more carefully to see if it corresponds 
to specifications, outline, etc., and, of course, if all the 
parts of any machine are right the finished machine 
must be so. So many, and complex parts enter into 
most of our modern apparatus, and so many kinds of 
metal, that if one small part is not O.K., it may cause 
the whole thing to fail of its purpose. 
TL complete and methodical inspection, and the fits 
of the bushings in the jig itself may determine its 
accuracy, for unless well seated and fitted the wear soon 
makes it useless. Not over 0.002 in. should ever be al- 
lowed on a new jig for any work, and in many cases even 
this would be too much. Round and flat plug gages, 
ring gages, etc., should be within 0.0001 in. when new, 
and all thread gages, male and female, practically the 
same. All jigs, fixtures, templets and gages that are in 
constant use should be inspected at least every two 
weeks, and necessary corrections made. 
In one factory where rejections were high, a notice 
was posted that read as follows: “From date, each 
foreman when assigning work to an operator, shall see 
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that an up-to-date blueprint shall be given with the 
work, and that all pin and snap gages to be used on 
the job are to be sent to the inspection room to be 
verified before any operations are begun. If plug or 
ring gages or thread gages, whether male or female, 
are needed, these too will be checked, and any operator 
who may at any time have doubts as to the accuracy 
of the gages or jigs he is using has the privilege of ask- 
ing the inspection system to try them for him. Our 
inspection system is to help the operator and protect 
the company. Use it.” Needless to say the rejections 
fell off, and many of the operators, who looked on in- 
spection as a hindrance, realized that it was very helpful. 


that all gages should be made in duplicate, or 

better still in triplicate, so that while one is being 
repaired, there need be no delay, and inspectors should 
never use operators’ gages. For proof of this, the follow- 
ing is an actual occurrence: An operator in a Govern- 
ment factory made an error in the length from the face 
to a shoulder in the bore of a breech block of 0.10 in. 
by reading his scale wrong. A steel pin gage of }-in. 
steel was used, and he very quickly made another 0.10 
in. short, but otherwise as near like the right one as 
possible. When the inspector measured the block before 
removing it from the lathe, the operator handed him 
the different gages used, the short one among them and, 
of course, the block was passed as O.K. The error 
was not discovered until some six months later, when 
the breech mechanism was assembled. As there were 
several lathe hands boring blocks, no one in particular 
could be blamed. (This block is in use today in one 
of the guns on our South Atlantic coast forts). An- 
other actual occurrence that happened in one of our 
Northeastern cities is cited. A large machine was being 
tested before shipment, and the longer it ran, the more 
it vibrated in one end where a shaft had a bearing. No 
apparent reason could be found, but as the machine 
was useless, with such vibration, it was disassembled 
and when one of the heads was removed and the shaft 
bearing taken out a curious condition was found. The 
lining seat was not a continuous circle, but four sectors 
of a circle, having grooves between for oil circulation. 
Some operator had bored the diameter of the seat 0.047 
in. too large, and had driven a plug down the grooves, 
raising a burr of about 0.025 in. in each edge. He had 
then scraped the burr just enough to allow a round 
plug gage to enter nicely, and when the lining was 
pressed in, it fitted like a glove on the burrs, but 
as soon as the weight of the driven part pressed against 
the burr it crumbled, and the lining moved all around 
causing the trouble noted. 

These instances are cited to show that an inspector 
must ever be on the lookout, and thoroughness only 
will save him from allowing much that is wrong to get 
by. All operators, where the size of the work will 
allow it, should be compelled to stamp some identifica- 
tion mark on their product, and the inspectors in turn 
should use a similar means of marking work they pass, 
and if it is found to be wrong, it is easy to determine 
who machined and inspected it. 

It has been found that in nearly every case, the 
personnel of any inspection force is influenced more by 
the attitude of the chief inspector than one would be- 
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lieve possible. If the chief inspector is alert and ca- 
pable, and takes his duties seriously, the men under 
him will be the same, but if he is only an ornament, 
whose chief duty is to draw his salary, his force will 
do as little as possible and add to the company’s col- 
lection of bric-a-brac. To sum up, in any factory where 
inspection pays for itself many times over, too much 
stress cannot be laid on operation inspection, that all 
errors may be caught as soon after being made as 
possible and no additional work done on that particular 
apparatus until it is decided whether it can be saved 
or not. Instead of waiting until assembly is reached 
and assuming that everything is right, only to find it 
wrong, it is much better to know that everything to 
be assembled is right, and no trouble found when the 
machine is complete. 


FTEN in this connection some of the articles 
@) on munition inspection and the trouble ex- 

perienced with the inspectors of foreign gov- 
ernments recently published in the American Machinist 
were interesting, but very amusing and showed that 
those who had such troubles either never understood 
what was required or so failed to try to reach such 
requirements that their lamentations are pitiable or 
laughable as one looks at it. On very large orders 
for shells, gaines, fuses and cases, no trouble was 
experienced in dealing with the representatives of 
three foreign countries, for as soon as work was started 
on any of the articles mentioned, six of each were taken 
and finished to different standards of quality and finish, 
and submitted to the foreign representative for a de- 
cision, varying from better than any ordinary require- 
ment to poorer than was expected to pass. Three of 
each were stamped by him as acceptable and kept in 
the inspection office for samples of what was good 
enough to meet requirements. On days when, due to 
special late dinners or for other reasons, eyesight and 
judgment were both hazy, a reminder by a look at 
these pieces bearing his O.K. mark soon restored both, 
and rejections were far below the percentage figured 
in, when the contracts were made. As noted before, 
it was the use of “horse sense” that saved trouble. 


rigid, good workmen are the rule, and few re- 

jections are made, still when one considers that 
many parts of a gun or carriage where the shop limits 
are 0.001: in. or even less may be sent to the Philip- 
pines, or thousands of miles from where it is made, the 
reason for such quality is apparent. The writer who had 
over 19 years experience in the Ordnance Department of 
the Government, and who traveled over 30,000 miles in” 
the service, many times had close, rigid inspection to 
thank for the ease with which parts sent him went to- 
gether, though made 10 years after the apparatus on 
which they went, was sent from the arsenal. 

It is well to remember that rejections by an inspec- 
tor, do not always mean scrapping, for in many cases 
if judgment is used and the error discovered before 
other operations are completed, many pieces, especially 
large ones, can be saved. An inspector who has the 
company’s interests at heart, does not try to see how 
much scrap he can throw out, but how little, and be 
comes an asset and factor for saving. 


Tl THE arsenals where inspection is especially 
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Giant Crane for the United States Navy 


By W. H. SHEPARD 


United States has recently been completed by a_ hoisting cables to the proper positions for lifting loads. 


‘[: largest floating crane ever constructed in the with its boat is turned and manoeuvered to bring the 


Cleveland firm for the United States Navy. The The machine just completed, however, resembles some- 
accompanying illustrations give a comprehensive idea of what in principle the ordinary revolving derrick, in 
this huge machine which is now being used by the Navy . which the jib is rotated until it comes opposite the work 


Department at one of the 
large Atlantic Navy Yards. 

The crane is mounted on a 
flatboat as shown in the en- 
graving, Fig. 1, and has a 
lifting capacity of over 200 
tons; in fact the test load re- 
quired by the Navy for this 
machine (and which it has al- 
ready successfully handled) 
was 403,200 lb., at a reach of 
62 ft. 6 in. over the side of the 
boat, or at a radius of 105 ft. 
It was designed and built by 
the Wellman-Seaver-Morgan 
Co., Cleveland, Ohio, who 
have, in the past few years, 
successfully entered a field 
formerly monopolized by two 
or three European firms. This 
firm has also built three other 
large floating cranes for the 
Navy, but none so large as 
this. The previously built 
cranes have been of the bridge 
type, in which the whole crane 





FIG. 2. RAISING THE TUG “MASSASOIT” FROM 
THE BOTTOM OF THE HARBOR 








to be lifted, and is then lower- 
ed until the hooks hang above 
the object to be lifted. The 
hooks are then lowered or 
raised by means of steel cables 
passing over sheaves built in- 
to the end of the jib. 

To give a more concrete 
idea of the size and capacity 
of this apparatus, it may be 
said that its full-load capacity 
is equivalent to the weight of 
100 of the largest touring 
cars. The crane would read- 
ily lift an ordinary shifting 
locomotive. The empty lifting 
hooks, themselves weigh about 
two tons, or the equivalent of 
the weight of a large touring 
car. When raised to its maxi- 
mum height the top of the jib 
is over 200 ft. above the water 
level; a height greater than 
that of an 18-story building. 
It must also be remembered 
that the whole structure is 
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mounted on a flat- 
boat, or floating 
pontoon, the sta- 
bility of which 
must not be en- 
dangered by hand- 
ling these im- 
mense loads. 
Superior engi- 
neering skill was 
required to pro- 
portion the parts 
of this crane so 
that as the boat is 
tipped  sidewise 
and endwise 





under loads, it is still ab- 
solutely safe against 
turning over. 

The boat itself, con- 
tains a complete boiler 
plant, and an _ engine- 
driven generator which 
supplies the electric cur- 
rent for operating the 
various motions of the 


crane which are con- 
trolled from a_e small 
house mounted high 
above the deck. One 


operator, by means of a 
few levers and master 
controllers is able to con- 
trol all the functions 
with the utmost delicacy. 

The electrical mechan- 
ism is such that when 
the heavy loads are 
lowered the motors are 
turned into generators 
in such a way that the 
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tion. 
the cantilever jib 


SEVERAL 


Fig. 3—The operating machinery. 
Fig. 5—The turn-table and jib support. 
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VIEWS OF THE CRANE 


Fig. 4—First stage of erec- 
Fig. 6—Erecting 
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speed can be con- 
trolled with great 
nicety. In case of 
an accidental in- 
terruption of elec- 
tric current, all 
motions of the 
crane are auto- 
matically locked 
by means of mag- 
netic brakes so 
that it is impos- 
sible to drop the 
load from such a 
cause. Great 
safety and accu- 


racy of control are es- 
sential, as the crane is 
used to handle large 
guns and turrets on 
battleships. These must 
not be damaged, their 
value being hundreds of 
thousands of dollars. 
The illustration, Fig. 
2, shows the first work 
which this crane was 
called upon to do. The 
Navy tug, “Massasoit” 
was suddenly sunk in 
one of the harbors. 
After divers had passed 
cables under the tug, 
they were attached to 
the crane and the tug 
was readily and quickly 
lifted to the surface, as 
shown. The _ illustra- 
tions, Figs. 3, 4, 5 and 
6, are self-explanatory. 
It might be interesting 
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to add that the Panama Canal Commission purchased 
two such large cranes for heavy lifting work at Panama. 
These cranes were bought from a large German corpor- 
ation. When the test load was applied (which was the 
same as was applied to the machine shown in the illus- 
tration) the first of these German-built cranes collapsed 
and was wrecked, owing to the faulty design of the 
structure. In comparison no weaknesses whatever have 
developed in any of the floating cranes built here in 
Cleveland. 

The following data will enable the reader fully to ap- 
preciate the enormous size of this crane: 

Size of pontoon, 140 ft. long x 85 ft. wide x 15 ft. 
deep; size of engine generator set, 150 kw.; the crane 
has a main hoist consisting of two hooks of 75 tons each, 
fixed on the jib; an auxiliary hoist of 25-tons capacity, 
movable up and down the boom; the crane rotates in a 
complete circle, the rotating being controlled by two 
60-hp. motors; the boom luffs up and down from a 
practically vertical position to an angle of about 30 deg. 
from the horizontal, in its lowest position; the luffing 
is accomplished by two 10-in. screws operated by two 60- 
hp. motors; the two main hoists can operate separately 
or simultaneously, as desired; when lifting the maxi- 
mum load it is operated by two 60-hp. motors; the 
auxiliary hoist has separate motors for hoisting and 
trolleying, each of which is 60 hp.; the counterbalance 
at the after end of the crane is fixed, and amounts to 
600,000 lb.; the total weight of the pontoon crane (dis- 
placement) is 5,000,000 lb.; the capstans are electrically 
driven, four in number, one at each corner of pontoon; 
the anchor hoists are steam driven, two in number, one 
at each end; the main pivotal bearing, or step bearing, 
supports a ball or universal joint and carries a maximum 
load of 2,021,000 lb.; the speed of the main hoist under 
maximum load is about 6 ft. per minute; the speed of 
the auxiliary hoist is 30 ft. per minute; the speed of 
rotation is one revolution in four minutes; speed of 
luffing boom, entire range 12 minutes. 


Report of the National Bureau of 
Standards 


The annual report of the National Bureau of Stand- 
ards has been released for publication and deals largely 
and efficiently with standardization, which is so im- 
portant a matter to the manufacturing world. 

Standardization has been applied to many things 
of the great industrial world, and the machinist’s out- 
put is especially affected. This measure is doubtless to 
be one of the great permanent advantages derived from 
the war. The simple excellence of a vast economy by 
standardization is especially applied to the mesh of all 
industrial sieves, measuring instruments, master scales 
and electrical measurements. In the matter of stand- 
ardization alone, the bureau reports 21 states that have 
adopted uniformity in their master scales, while the 
American Railway Association also has adopted a uni- 
form scale standard. 

New classifications have resulted from the bureau’s 
work; the work on altimeters, for example, has been 
extended to tests and investigation of all aviation in- 
struments. The tests applied to leather and measuring 
instruments are most important, as is the research made 
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in relation to radio activities. The latter includes tests 
of the fog-signaling system—which had its actual de- 
velopment after the tragedy of the Titanic. Whatever 
had been done before the Titanic went to the bottom, 
was as naught compared with the results of the work 
of development accomplished with that great sea tragedy 
for its impulse. The fog-signal and direction-finder has 
come in for special investigation and development, and 
the bureau reports their enlarged usefulness. 

Important work has been done toward perfecting the 
magnetic system of steel testing, to determine the qual- 
ity for tool and rail making, and for ball-bearings. 

A higher quality of precision in lenses will be de- 
manded as a result of new tests, and a more precise 
measurement of wave-lengths of different colors used 
as standards of optical works, will be secured. This 
will permit a greater usefulness in discovering impuri- 
ties in materials. Especially will optical means be 
applied to determine the sugar content of molasses, and 
there is to be a much needed standardization of camera 
lenses, field-glasses and range-finders. 

In relation to the bureau’s activities of the year, 
standardization especially seems to leap toward that 
simple organization of forces which shall tend to put 
things right. 


The National Foreign Trade 
Convention 


James A. Farrell, Chairman of the National Foreign 
Trade Council, has issued the formal call for the Fifth 
National Foreign Trade Convention to meet at the Gib- 
son Hotel, Cincinnati, Ohio, Thursday, Friday and Sat- 
urday, Feb. 7, 8 and 9, 1918. The theme of the con- 
vention will be “The Part of Foreign Trade in Winning 
the War.” 

“American participation in the war against Ger- 
many,” says Chairman Farrell in his call, “has laid a new 
obligation upon the foreign trade enterprise of the 
United States, and at the same time presented it a new 
opportunity. To consider that obligation and that op- 
portunity, to discuss what has been done by the differ- 
ent elements of foreign trade, and to give serious 
thought to the demands and the problems of the future, 
delegates from every part of the United States, repre- 
senting all phases of commercial and civic developement, 
will assemble for the three days session at Cincinnati. 
The war has added importance to the maintenance and 
development of foreign trade. It has made clear and 
paramount the element of national service. It is our 
duty as never before, to see that the flow of overseas 
commerce proceeds with uninterrupted regularity and 
in the largest possible volume, steadily bringing to us 
the products necessary to the life of the enterprise on 
which we are embarked, and steadily carrying to our 
allies and to our neutral sources of supply, the materials 
and manufactures that will enable them to maintain 
their efforts in the field or to continue to produce the 
food and raw materials so essential to our military suc- 
cess. More than ever the foreign trade of the nation 


serves a vital national purpose in maintaining the gold 
reserve and sustaining the huge bulk of national credit 
upon which the necessities of war are making such 
enormous demands.” 
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All Americans engaged in, or desirous of entering 
overseas commerce, and especially all Chambers of Com- 
merce, Boards of Trade, and other commercial and in- 
dustrial organizations, as well as firms and individuals, 
are invited to take part in the convention, individually 
or by appointment of delgates. The discussion will be 
led by men who are foremost in the foreign trade ex- 
perience of the United States. 

Approximately one-half of the time of tne convention 
will be given to the presentation of prepared papers and 
reports dealing with one or another of the numerous 
phases of this great convention theme. The remainder 
will be devoted to group sessions for the intensive dis- 
cussion of single problems under the leadership of spe- 
cially qualified experts. 


THE PROGRAM 


The preliminary program is announced as follows: 

Thursday, Feb. 7—Convention called to order at 10 
a.m. by James A. Farrell, chairman, National Foreign 
Trade Council; addresses of welcome on _ behalf 
of state of Ohio and city of Cincinnati; organiza- 
tion of convention; election of president of conven- 
tion. Topic of session, Foreign Trade Achievements Up 
to Date: a series of brief addresses presenting the 
share of the different elements of foreign trade, as ship- 
ping, railroads, finance, steel, textiles, chemicals and 
lumber in war preparation and work. 

Afternoon session: 2:30 p.m. Topic of session, 
After-War Conditions of Foreign Trade: two or three 
papers discussing measures necessary for American 
Foreign Trade to meet the new situation when peace is 
restored, and to hold the gains it has made in recent 
years, organization in production and codéperation in 
marketing. Group Sessions at 4 p.m.: Group I. Ex- 
ports Control and Imports Control. Attended by repre- 
sentatives of the War Trade Board. Group II. Foreign 
Credits. In coéperation with the National Association 
of Credit Men. Group III. Education for Foreign 
Trade. Group IV. The Smaller Manufacturer and Mer- 
chant. In coéperation with the American Manufacturers’ 
Export Association. Group V. Getting Into the Game. 
Experience Session for Beginners. 

Friday, Feb. 8, morning session: 10 a.m., session 
topic, The Merchant Marine: addresses dealing with 
the rehabilitation of the American merchant fleet, and 
means to assure its permanent retention; the American 
foreign trade policy of the future and the problem of 
the Pacific. 

Friday afternoon, 2:30 p.m., group session. 
evening, 7 p.m., banquet, Gibson Hotel. 

Saturday, Feb. 9, morning session: 10 a.m. Reports 
of group sessions; reports of general convention commit- 
tees; miscellaneous business; adjournment. Foreign 
Trade specials leave Cincinnati for New York and Bos- 
ton, 2:30 p.m. 

The secretary announces that the various departments 
of the Government, commissions, boards and bureaus, 
the activities of which concern foreign trade, are codper- 
ating with the Council to make available to all delegates, 
government-trade information and advice regarding for- 
eign markets. Several members of the specially trained 
Government forces will be assigned by their departments 
to assist in the work. The Secretary of State will assign 
several consuls and consuls general from Europe, Latin 


Friday 
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America and the Far East, who are expected in the United 
States on leave at the time of the convention. These offi- 
cials, several of whom have been in the Consular Service 
for many years, will be accessible to delegates for the pur- 
pose of personal conversation or for informal confer- 
ence with groups of delegates. In addition, the Secre- 
tary of Commerce.will assign to Cincinnati, officials and 
experts of the Bureau of Foreign and Domestic Com- 
merce, who will be available for individual consultation. 

Among the special features will be a large collection 
of samples assembled by the Bureau of Foreign and Do- 
mestic Commerce from all parts of the world, vividly 
showing the character of products marketed by other 
nations. The Pan-American Union will have representa- 
tives to supply information regarding the Pan-American 
friendship in commerce; and a nur.ber of gentlemen, 
long experienced in foreign trade, either as heads of 
foreign selling organizations for large manufacturers or 
as export and import merchants, will be present to give 
particular advice to delegates on the details of foreign 
trade. 

The work of organizing the convention is being con- 
ducted by O. K. Davis, Secretary of the National Foreign 
Trade Council, 1 Hanover Square, New York City. 

The Cincinnati Executive Committee in charge of the 
local arrangements includes the following: 

Robert S. Alter, chairman, vice president of the 
American Tool Works Co.; A. B. Fishwick, vice chair- 
man and chairman Physical Arrangements Committee, 
812 Commercial Tribune Bldg.; A. Clifford Shinkle, 
treasurer and chairman of Finance Committee, president 
of the Central Trust Co.; Thomas Quinlan, secretary 
and manager of the convention and publicity department, 
Cincinnati Chamber of Commerce; William Biddle, 
chairman of the Hotel Committee, sales manager of the 
American Laundry Machinery Co.; A. C. Hoefinghoff, 
chairman of the Publicity Committee, president and 
treasurer of the Cincinnati Grinder Co.; H. M. Houston, 
chairman of exhibits, treasurer of Houston, Stanwood 
& Gamble Co.; Luke W. Smith, chairman of the En- 
tertainment Committee, president of the Charles E. 
Smith & Sons Co.; James I. Stephenson, chairman of 
Banquet Committee, president of the Cincinnati Iron 
and Steel Co.; E. W. Tapley, chairman of the Printing 
Committee, general agent of the American Express Co. 


Bushing a Loose Pulley 
By C. HECKER 


Before accepting the criticsim of W. E. Peskett, on 
page 1004, Vol. 47, on an article with the above title, 
which appeared on page 414, American Machinist, I 
wish to call his attention to a point which he may have 
overlooked. 

The bushing was designed to be a running fit in the 
pulley and on the shaft, so should be lubricated accord- 
ingly. I have used a similar bushing in places where 
it could be made in one piece and perforated with holes 
to retain and distribute the oil. Another point should 
not be lost sight of; this was a break-down job, and 
time was a very important factor. I do not see any ad- 
vantage in the plan proposed by Mr. Peskett, but can 
see trouble from lack of lubrication after needless time 
spent in making. 
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SPECIAL CORRESPONDENCE 





In the manufacture of this mechanical calculating 
machine most of the parts are produced on punch 
presses from sheet metal. Accuracy in produc- 
tion is essential both to insure the proper func- 
tioning of the machine and to insure ease in op- 
eration. In this article are illustrated some of 
the test gages and press tools used. 





is manufacturing a calculating machine which pre- 
sents several interesting features. 

This machine is produced in three types. The first 
type is for addition only; the second type adds, sub- 
tracts, multiples and divides; while the third type pos- 
sesses all the features of the second type and is in addi- 
tion provided with an upper row of proof dials, the 
purpose of which is to enable the operator to check 
and prove his work at any stage. Should the operator 
be interrupted in the middle of a column of figures, 
these proof dials will show just where he left off and 
thus avoid the necessity of going over the work again. 
The machines are gear-driven and as shown by the illus- 
trations are simple in construction. 

The stroke of the clearing lever for the dials is short, 
being only about } in. With these mechanical account- 
ants any number of keys may be depressed at the same 
time, or in any order desired. 

Fig. 1 shows one of the eight column machines for 
addition only. It will be observed that the machine is 
made with five rows of keys, as it has been found that 
the operators seldom use the keys above the five rows. 
Figures over five are then obtained either by striking a 
key twice or the combination of two keys. 

Fig. 2 shows one of the eight-column adding, sub- 
tracting, multiplying and dividing machines. 

Fig. 3 shows two completed machines removed from 
the aluminum housings. The one at the right is a ma- 
chine showing a top view, and the dials and key levers 
may be readily observed. At the left is a machine so 
raised that the controlling mechanism can be seen. 

Fig. 4 shows one of the assembled columns ready to 
be placed in the holding frame. From this illustration 
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the key action, pawls, gear and other parts which com- 
prise the unit may be observed. 

Fig. 5 shows the gage for testing the dial stop pawl. 
The pawl is located on a pin A and against a stop pin B, 
being held against the jatter by the spring lever shown. 
The knob C which draws down the gaging points is 
pulled over when placing the pawl in the gage. This 
tool gages four points and the index fingers must regis- 
ter between the limit lines as shown. 

Fig. 6 shows the gage used for testing the carrying 
disk, which is placed on the pin at A. This tool is de- 
signed to test five surfaces on the disk. It will be ob- 
served that three of the indexing levers are provided 
with lugs so that the operator can conveniently draw 
them back when placing the disk to be tested in the gage. 

In front of the gage, Fig. 7, is shown a finished ec- 
centric driving shaft. It will be observed that this part 
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FINISHED COMPOUND MACHINE 


FIG. 2. 


is made with an eccentric head. The gage illustrated 
is used to test this eccentricity in relation to the shank. 
The shaft is slid from the rear of the gage into blocks 
which come against the eccentric surface and the cir- 
cular portion of the shank. The knurled screws A-A 
are then tightened, which forces the locating blocks 
against the shaft to hold it securely. 
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The flattened end of the shaft fits into a similar 
shaped hole in the lower end of the pin B. The pin is 
held to the handle C by lever screw D. The handle C is 
pushed over or forward until the pointer registers zero 
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FIGS. 3 TO 8. PARTS OF THE 


3—Machines removed from housings. Fig 
Fig. 6—Test gage for carrying disk 


Fig. 


on the gage, thus bringing the squared end of the shaft 
into correct location with the eccentric surface. 

Fig. 8 shows the gage for testing the stop pawl which 
is located on the pin A and against the stop B. 

Fig. 9 shows the gage used to test the driving ratchet. 
The ratchet is placed on a pin as shown, being located 
by the splines fitting accurately in the keyways. The 
end of the lever is then brought in contact with a tooth 
on the outside of the ratchet, and the pointer must then 
register between certain limits on the graduations at A. 
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. 4—Assembled column unit. 
Fig. 7—Aligning the driving shaft. 
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Fig. 10 shows the gage for testing the offset on driving 
gear brackets. The bracket is located on the pin A. 
The side of the bracket is then brought against the edge 
of the pin B. When the testing lever is brought against 
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AND SOME GAGING OPERATIONS 
Fig. 5—Test gage for dial stop pawl. 
Fig. 8—Test gage for stop paw! 


the under edge of the part being tested, the pointer 
must register between the limits shown. 

When testing the driving gear, the gage shown in 
Fig. 11 is used. The piece is located on the pin A, 
and by the teeth B, fitting into the plate as shown. Two 
surfaces are gaged, the end C and the first notch D. It 
will be seen that the gage is fitted with another locating 
plate not in use. It is used in testing another element 
of the machine. 

Fig. 12 shows the punch and die used to form the 
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ratchet teeth in the driving gear. The gear is blanked, 
pierced, and the teeth on the outside punched in a pre- 
vious operation. The blank is located by means of the 
pin at A and the contour machined in the die. It will 





FIGS. 9 TO 14. 

Fig. 9—Testing driving ratchets. Fig. 10—Testing drive-gear 

teeth in driving gear 

be observed that the punch is made with a rubber pad B 
to actuate the stripper. 

As the punch is forced down, the rubber is compressed 
until the punching operation has been performed with 
the fixed punch part C. However, as the punch is raised 
the rubber pad regains its normal state and forces off 
the part from the fixed element of the punch. 

The punch and die used to pierce the stop-pawi rocker 
levers is illustrated in Fig. 13. This part has been 
blanked in a previous operation and is placed in the 
recess of the die A for piercing. The punch B is fitted 
with a rubber pad which operates the stripper in a 
manner similar to the one previously described. The 
work done with this punch and die is to pierce the five 
holes as shown. 

The tools used to pierce the holes in the ears of the 
key bar are shown in Fig. 14. The die is of the pro- 
gressive type and the key bar is located by the plates A 
and B, being pushed into position by the cam C. The 
lever D is used to eject the part from locating plate 


Fig. 13—Piercing stop paw!l-rocker lever. 
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B after the hole has been punched. The punch £ is 
also made with a rubber stripper. 

The manner in which the tool is used is as follows: 
The locating plate is set up in one of the tapped holes 


VARIOUS TESTING AND PUNCHING OPERATIONS 


brackets. 11—Testing driving gears. Fig. 12—Punching 


Fig. 14—Piercing the key bar 


Fig. 


as shown, and a number of key bars then punched. 
The locating block is then moved to ancther position 
determined by the next tapped hole and th2 operation re- 
peated on the bars. These operations are repeated until ' 
all the holes have been punched. One of the finished key 
bars may be seen in front of the die. 


A Letter from the Western Front 


By JOHN C. CURTISS 
London Representative of the Dry Goods Economist 

It is but a fortnight since my wonderful visit to the 
front, yet the scenes still haunt me, I have had time 
to get a true perspective. I now can realize better 
than I could a fortnight ago what a remarkable ex- 
perience it has been; one for which most men would 
gladly risk their lives. 

The privilege of crossing and recrossing the Channel 
with the grim pomp and tragedy of war-time, of visiting 
the great tankodromes where the uncanny tanks are in- 
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cubated into live monsters, and of actually riding in one 
of them, of seeing how Great Britain’s “contemptible 
little army” has grown into a victorious, driving host of 
over six million strong: these things are worth any 
cost, no matter how great. 

As is the case with everyone who visits the front, I 
am not permitted to reveal nine-tenths of what I have 
seen, learned or guessed; probably I would not if I could; 
some of it is not printable; but I may sum up my gen- 
eral impressions in the other tenth, which is just what 
I want to do. 

I was one of four Americans invited as guests of:the 
British Foreign Office to see for ourselves, then tell 
the public at home. 

We reached the French coast at night, where we were 
met by a staff officer and his aids, who had come by 
motor to take us to our headquarters: a _ splendid 
chateau surrounded by a broad, deep moat and built in 
the thirteenth century. 

Before starting off in the motors the next morning we 
were initiated to the use of the gas mask and steel hel- 
met. In these, as in everything else, the British have 
surpassed the Hun invention. The German gas mask is 
simply a rubber mask, with goggles fastened to what 
might be taken for a lantern base, containing chemicals 
and perforated at the bottom for air, with a hole at the 
top side with a tube to put in your mouth. Often the 
wearer is smothered to death, being wounded and unable 
to remove the mask when lying in the mud. 

The British mask has what appears to be a small 
knapsack suspended on the chest from a band around the 
neck; the rubber mask is put over the head, a clamp 
fastened on the nose, and a stiff, corrugated tube about 
two inches in diameter supplies the person from a mix- 
ture in the sack, the wearer holding a flat, hard-rubber 
mouthpiece between his teeth. They are uncomfortable, 
but they do the work. 

Tommy’s helmet is made of the toughest sort of steel, 
stamped out like a bow] with a 2-in. brim, and sanded 
on the top for less visibility; these are so tough that 
they seldom are punctured. Inside the helmet he wears 
a cap. 

The pot-shaped Boche helmet is little better than sheet 
iron. I have one in my collection with five gaping 
shrapnel holes right through the crown. 

The instructions over, we piled into the motor and 
were off for the front, traveling like the wind. I'll tell 
first of cur visit to the tankodrome, not because “tanks” 
are the most important engines of war, but because they 
are the newest and most picturesque. 


THE TANKODROME 


You have had a tank sent over to you for exhibition 
in New York, although in England the tank was long 
kept a mystery, and even yet none has been put on pub- 
lic show. 

You may realize, therefore, that we were particularly 
pleased when we hove up “somewhere in France” be- 
fore the tank base, the place where the tanks are bred. 
The fully equipped machine shops and the assembling 
rooms where all the parts of the tanks are set together 
were a revelation of what this war has accomplished. 

Secluded from curious eyes by a very high stockade, 
the tanks are enclosed in a large paddock, where they 
are tried out and put through all sorts of stunts. The 
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stockade forms the outside wall of the tank shed or 
stall where they are kept. Here, too, is the tank school, 
where commanders and crews are trained. There are 
sub-tankodromes at different points. At these the men 
go on with their practical instruction and maneuvers. 
Some of the early battle-scarred tanks have been sal- 
vaged. They had taken a tremendous amount of punish- 
ment, but as they are repaired they become tenders for 
the newer tanks, to bring them supplies and ammunition. 

We had the unique honor of being the first visitors 
to ride in a tank and see it put through its paces. There 
is more inside than one would think, when ammunition, 
petrol, food, water, six machine guns, engine and crew 
are stowed away in their proper places. It gets pretty 
hot, of course, and the noise is so great that communica- 
tion is by signal only. Two carrier pigeons are included 
as part of the equipment of each tank. 

Three of us were taken inside, and the sensation of 
traveling in a heavy moving fortress was novel. It 
moved over the soft ground and wheeled and maneuvered 
with remarkable ease. We were then told that we would 
be shown how the tanks go over obstructions, and all 
but one of us got out to see from the outside. The tank 
headed straight for an obstacle which had been built 
in, on part of the tankodrome. It mounted easily, go- 
ing over the top and coming down with an awful bang 
as it dropped off the other side. 


“THE ’APPY ’ARRIET” 


Many of the tanks had their names painted in big 
white letters on the front side. Among the battle- 
scarred ones I hoped to find one of particular interest 
to me, because it had been named by its commander the 
“*App ’Arriet” after my youngest daughter, but I was 
told that it was still in “No Man’s Land.” The story 
of how “’Appy ’Arriet” got into No Man’s Land is an 
interesting one and I will tell it as it was told me in a 
Red Cross hospital in France by her commander, a 
lovable lad and a gifted artist. His was one of the 
dangerously wounded cases; but the surgeons are skill- 
ful these days, so this young officer will get well: 

“We were proud of the ‘’Appy ’Arriet,’” he said to 
me. “She was one of the show tanks of our colonel at 
the tankodrome, because her brass was always so bright. 

“Just before the big push of July 31 word came that 
we were ordered to the concentration point behind the 
lines as near the front as safety would allow. 

“For weeks we had been preparing for this advance. 
We had repainted the interior white, so that when the 
ports were closed we could see in the gloom. The map 
board with our objectives was fixed in place, many 
rounds of ammunition were stowed away, besides 
food, water and gallons of petrol. 

“‘We moved to the concentration point behind the lines. 
Here we examined and tested again every part of the 
engine, tested every gun and even examined all the am- 
munition to see that it would fit properly. 

“There were twenty-four tanks for the first push and 
twelve held in reserve. We were in the reserve. 

“The push began at 3: 50 a.m. and by 5 o’clock the en- 
gineers, who had gone on in advance, had a dam built 
across the canal that would hold the tanks, which had 
crossed in single file, protected by the barrage of our 
guns. By noon ammunition trains were crossing that 
same dam, being shelled by the Boche all the time. 
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“During our advance our big guns kept up a barrage 
to hide our noise; but our presence had been discovered 
and they began to shell us. One of my men was watch- 
ing a star shell through a machine-gun slit when a 
shell burst near by and we had our first casualty. 

“The ’Appy ’Arriet ‘had got well into ‘No Man’s 
Land’ when she stuck fast in the slime of a crater hole; 
we tried to back out and forge ahead, but our cater- 
pillars just ground deeper into mud. 

“Soon all of us were wounded but one man, whom we 
sent back to tell the Major of our troubles. It was a 
horrible night. For two hours the Boche guns ham- 
mered us. I lay caked with mud in the slime of a shell 
hole, naked except for a psir of trousers and my boots, 
which were shattered with my legs. I was not picked 
up and sent to the dressing station till the next morning, 
and I’m the luckiest man alive to be here today. For- 
tunately we had sent back the first carrier pigeon with 
the news of our troubles before we were all hors de 
combat. 

“The first tank in the line had better luck; it knocked 
out five machine guns and beat up advancing Huns who 
were to reinforce their front-line trenches before it got 
stuck in the mud, where for three days it remained, 
sniping the enemy and being shelled constantly in turn. 
Our infantry advance finally relieved it.” 

I learned later that the “’Appy ’Arriet” had been sai- 
vaged and returned to the tankodrome. 


THE WAR AREA 


As we came into the war area the evidence of the 
magnitude of the thing was appalling. How any mind 
or organization of minds can conceive and look after 
the details of such a prodigious task is marvelous. The 
throngs of moving troops who congested the roads, the 
hundreds of lorries and Red Cross motors hurrying back 
and forth, all were part of a fixed purpose; all parts of 
the great machine that is to guarantee the liberty of 
the world. 

On the Somme, month after month, thousands of tons 
of steet were fired at the Germans. But during the 
past twenty-seven weeks the tonnage fired in Flanders 
has been more than all that fired on the Somme; and 
during the last week the tonnage has been double that 
of the average of the preceding twenty-seven weeks, 
and four times the tonnage of the battle of the Somme. 

There is no parallel I can draw to give an idea of the 
battlefield. As far as the eye could see to right and left 
of us, was the constant flash of heavy artillery, a roar 
of guns such as would have made Napoleon blush for 
the meekness of his own. And the Boche—well, he hard- 
ly had time to answer, for the British fire, I should say, 
was ten to his one. 

There were seven big sausage balloons (British) an- 
chored in this section for observation purposes, one be- 
ing very near to where we were. All of a sudden, out 
of the low-hanging clouds came a fleet of Boche planes, 
dropping bombs behind the British lines and trying to 
get their big guns and ammunition dumps. Antiair- 
craft guns barked away at them, shells bursting in mid- 
air. Then, from another direction, swooped down the 
British fleet, and we caught the rattle of machine guns 
as the wind brought the sound our way. 

We returned to our motors, were whisked off over the 
congested roads to a point at the back of the lines as 
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far as the motors could go and then on foot we picked 
our way through the desolation of mud, shell holes and 


battle débris toward the line of batteries. We stopped 
at a rest dugout to get an officer and two gun crews to 
demonstrate the big guns to us. 

I did not get all the minute details of the size and 
mechanism of the guns; the place and conditions were 
not appropriate for concentration. They were of the 
same type you have seen in the cinemas, and both the 
guns and the ammunition beside them were covered with 
branches and leaves, supported by big fish nets. Shells 
were put in the breech of each gun, we stood off ten 
paces, suddenly the officer pointed to a number of Boche 
planes overhead. The flash of the guns would have given 
our location, so we waited under the nets. 

When the planes had gone the officer gave the order, 
and both guns roared at the same instant; we listened 
to the whistle of the shells as they sped on behind the 
German lines. Other salvos were fired. 

A year ago those salvos would have been answered 
two-fold; we waited for a reply, yet none came; the 
Boche hasn’t the shells to spare. It is one of the signs 
of the decay now so noticeable. 


OPTIMISM AT THE FRONT 


There are no two opinions in the trenches. Tommy 
regards the war as won and is only longing for the 
word to advance. The boys in the rest camps and in the 
hospitals tell the same story. If you gestion the ultimate 
victory you are immediately challenged for your au- 
dacity, and you can’t prove much of a case with Tommy 
—Tommy knows. 

There is no lack of anything in the British Army. 
The terrific barrage day and night along the whole 
Flanders Front is a magnificent testimonial to the co- 
operation between the armies at the front and the 
splendid armies of munition workers in England—no 
wonder the Boche knows the game is up, and by next 
spring, when the U. S. A. adds its might and its battle 
planes, Wilhelmstrasse will throw up its hands and cry, 
“Kamerade,” even as the Boche does daily on the Ypres 
section. 


THE DESOLATION OF THE SOMME 


The complete destruction and ruin from Arras down 
through the Somme sector is most depressing. That 
the glorious cities of the middle ages with their priceless 
monuments and architecture should be wantonly des- 
troyed; that vineyards, orchards and forests should be 
uprooted; that a once prosperous and happy countryside 
should be sown with millions of tons of iron, that happy 
homes should be destroyed, the families broken up and 
girls forced into the most revolting slavery at the whim 
of one man or set of men, was once believed impossible. 

After two thousand years of Christianity, Europe had’ 
thought the Hun civilized. Now that it knows better, 
it is preparing once for all to teach the needed lesson 
that “he who lives by the sword dies by the sword.” And 


the German people must suffer for the crimes of their 
leaders, whom they have kept in power and whom they 
have obeyed with abject meekness. 

No politician or set of politicians may now with im- 
punity suggest a truce or weak-kneed peace. The armies 
that have suffered and bled, the civilians who have seen 
their loved ones torn asunder by hellish bombs, demand 
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a just and speedy retribution upon the nation that 
brought on the world such untold misery. 

That is the message I bring from the British front, 
and also the London front. It is the message also of the 
long-suffering English and French people. 

We are proud of President Wilson and the manner 
in which he has mobilized the industries, interests and 
individuals of the U. S. A. He is without precedent. 
Let him stand as strongly at the final issue, that the 
wrongs of the peoples of the earth may be avenged. 
That is my message. 


Ships Wanted 
By ENTROPY 


The nation has a large and comprehensive program 
for the building of a merchant marine which shall 
outstrip the raids of the U-boats. It has arranged for 
a supply of materials, for money for all the things 
which go to the making of ships, but it is handicapped 
for lack of the right men. 

Shipbuilding has for many years been almost a lost 
art in America. There has been little or no profit 
in either building or owning them. In the physical 
surroundings which they have given their men the ship- 
yards have not had the money with which to keep up 
with the other and more prosperous industries of the 
country; the very natural result has been that in the 
stress of their present mushroom growth the right kind 
of men have not been attracted. Any man who has 
worked in the other and somewhat similar industries 
that have modern sanitary equipment, where there is 
good housing, transportation, machinery and tools, finds 
his patriotism severely tested when he enters many of 
these yards. 

No one can be blamed for any part of this situation 
except the various congresses which have had the op- 
portunity to make shipbuilding profitable yet have 
passed it by. This, however, is no time for recrimina- 
tion; we must have ships, and we must have the men 
to build them. 

There are two things that the readers of the American 
Machinist can do; one is to turn every capable mechanic 
whom they do not need in their own business toward 
the shipping industry, warning him of what he may 
find, but appealing to his patriotism to stick on the 
job until the shops can be fully manned with real men; 
the other is to lend every aid whether of influence or 
of investment of money, to make the conditions in the 
shipyards tolerable and attractive to the men whom they 
send. 

The shipbuilders are in a position to do almost every- 
thing that is necessary to make their places attractive 
except to aid the housing and transportation of their 
men. The program calls for the moving of anywhere 
from one hundred to two hundred-thousand men from 
the interior of the country to the seaboard. The larger 
part of these cannot go unless they can take their 
families, hence this means the migration of upward of 
500,000 people to localities which have been stagnant so 
far as real estate is concerned, for many years. There 
is much danger that speculators who always prey on 
the evident necessities of the public will rush in and 
take up much of the available land. The shipbuilders 
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certainly cannot finance this enormous housing problem 
out of their profits of the past years, for the enlarge- 
ment of their yards has put many of them to their 
wit’s-end to manage their finances. The only recourse 
is to the Government, and that is legitimate because the 
Government, which is simply representative of all of 
us, is the one who wants the ships, while it is not 
in a position to guarantee that the shipyards shall have 
work to do after this emergency is met. In fact the 
past action of Congress makes everyone wonder whether 
it will or will not support the shipping industry in the 
future. The Government, however, seldom acts until 
it is evident that the people of the country are behind 
a given movement. It is up to all of us to get behind 
a movement for Government-assistance in the proper 
housing of men in this case if in no other. 


National Foreign Trade Convention 


In Cincinnati very satisfactory progress is being made 
for holding the National Foreign Trade Convention 
from Feb. 7 to 9, inclusively. Those expecting to at- 
tend should make their hotel reservations early through 
the Hotel Reservation Committee: William A. Biddle, 
Chairman, care Chamber of Commerce, Cincinnati, Ohio. 
No reservations are to be made direct with the hotels. 

Credit for the decision to hold the meeting in Cincin- 
nati and for the organization for preliminary work, is 
largely due to Robert S. Alter, General Chairman. The 
members of the executive committee are: Robert S. 
Alter, Chairman; A. B. Fishwick, Vice Chairman; Wil- 
liam A. Biddle, Treasurer; Thomas Quinlan, Secretary ; 
A. C. Hoefinghoff, H. M. Houston, Luke W. Smith, 
James I. Stephenson, E. W. Tapley, Joseph Wolf. The 
members of the finance committee are: A. Clifford 
Shinkle, Chairman; Geo. F. Dieterle, Vice Chairman; 
G. P. Altenberg, L. A. Ault, J. B. Doan, E. W. Edwards, 
Frederick A. Geier, W. D. Henderson, Charles A. 
Hinsch, George H. Lewis, Theodore Luth; Orville Simp- 
son, Leonard Smith, Luke W. Smith, O. J. Timberman, 
George M. Verity, Clifford B. Wright. , 


Demand for Engineers 


The Army and Navy staff departments continue to 
demand men of engineering experience, especially in in- 
dustrial lines. At present the outlook is that the de- 
mand will continue throughout the period of the war. 
In calling attention to this, the United States Public 
Service Reserve, Washington, D. C. (where records of 
men willing to serve when called, will be kept on file), 
points out that a man of engineering experience has a 
rare combination of opportunities open to him which are 
not open to the average, patriotic American. 

These are as follows: 

(1) To serve the country in his most effective ca- 
pacity. (2) To keep in touch with his own profession, 
the result that his patriotic service will not have caused 
him to become rusty by the time peace returns. (3) To 
become a commissioned officer and receive much better 
pay than the average man who has wholly subordinated 
personal interests and now works for the national good. 
(4) To perform his service usually without leaving the 
United States. 
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Jerusalem as a vast arts-industries plant is not a 
Utopian idea, but a Jewish hope. 

Jerusalem is in the hands of the British and the 
Jews feel a strong hope that from the British may come 
to them the opportunity for which a vast multitude has 
longed for nearly two thousand years: the opportunity 
to relate themselves once more to the land of their 
social and political origin. This may be the result of 
the world’s war. If it should be, what will the Jew 
do with Palestine; 6000 square miles no longer arable! 
To make that arid land meet the great demand of 
usefulness to the multitudinous zionist, it must be self- 
supporting after some fashion. How shall 6000 square 
miles be made to support the racial aspiration of the 
Jews? What of turning that strip into a vast, incom- 
parable home of labor-learning? What about establish- 
ing there a center where the industrial arts shall be 
taught to all who qualify, after some self-supporting, 
yet semi-benevolent plan? What of making Palestine 
the out-going place of a great, ever increasing army 
of specialized workers, gathered from every part of the 
world, and of which the only qualification demanded 
shall be a fitness for the undertaking? Transportation, 
apprenticeship, living and perfect equipment for a life 
of specialized labor! This is no Utopian idea. It is 
a Jewish idea and perhaps as practical as the machinery 
that would equip such a plant, and give unprecedented 
impulse to great industries. 


THE FIGHTER WHO STAYS AT HOME 


In the great manufactories of this country are signs 
urging their men to fight for liberty by filing every 
possible claim to exemption which they can urge. Every 
serap of clothing worn by our fighters at the front, 
every gun fired, every round of ammunition used by 
them in this fierce drive for liberty is a war contribu- 
tion of the fighter who is being urged by these factory 
signs to do his utmost to remain at home. He is urged 
to remain in the very interests of the Government 
that calls him in the regular course of the draft oper- 
ation. Every time an operator in a factory that turns 
out goods used at the front wastes a minute, he has 
put himself in a way to be responsible for the death 
of another fighter: of one who is fighting in the 
trenches !—for he delays every succeeding operation on 
the article he is helping to make. There is no re- 
sponsibility anywhere on the front nor in the trench, 
greater than that which is every man’s, woman’s and 
youth’s in our factories. When manufacturers appeal 
to their men to file their claims of exemption, the 
splendid fighting status of the workman is established, 
and never in all his life will he have again so great 
a chance for honor and fighting glory, for never again 
can he have so universal as well as personal a cause. 
If Congress is to create a decoration for our fighters, 
that decoration should belong to the industrial-brave 
as to the gun-brave, in recognition of his great useful- 
ness in this fearful moment, for he has become a part 
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of the real fighting force. It is the industrial operator’s 
best work for humanity and his home, to stay on his 
job in order to do, not his bit, but his all. If he is 
properly to back his comrades in arms, he must instantly 
heed the signs in his factory, register his exemption 
claims, and do his best to put them through. 


FRANCE AND THE ABROGATION 


On the first of the year France cancelled all con- 
tracts of war manufactures with the United States. 
There were no ships to make delivery of goods. The 
marine situation is not the only transportation system 
involved. These cancellations release a vast amount of 
rail service for internal use, and we never needed it 
so much as now; at the same time they point a second 
fact of importance: we need the ships! If we are to 
do things we must have the ships as we have the men 
and the money. In time of war, aphorisms may be set 
aside, and this is no time to make haste slowly. 


THE OPEN-Top CAR RELEASE 


Priority order No. 2, withdrew open-top freight cars 
from the “shipping of materials and supplies, other 
than coal, for the construction and repair of private 
highways,” etc., and for “construction materials for 
places of amusement.” Now these cars are restored to 
this service as needed. This restoration comes directly 
upon the Government conduct of railroads, and either 
means that a new economy has equalized the transporta- 
tion of freight that all ends may be kept up, or else the 
abrogation of certain contracts releases much rolling 
stock. 

The importance of lifting this embargo is very great, 
for roads in the process of making or repair, have been 
held in a deplorable condition of uselessness, ever since 
the embargo was laid. This necessary interruption of 
road-making and repair, must also interrupt a motor 
service that is growing more and more essential in get- 
ting things done in this war-time emergency. More and 
more transportation is being diverted to the highroad, 
by motor power, thus relieving somewhat the congestion 
and delay by railway. If those whose contracts were 
held up by reason of an embargo which took them all 
unaware, can resume instant transportation of their 
materials, taking advantage of what may be but a tem- 
porary opportunity, they will be doing a patrictic serv- 
ice as well as putting money in their pockets and keeping 
faith with their customers. The good road is needed 
as never before. The release of means of transportation 
for materials to make it, may not last. 


LESS MACHINERY FOR THE BIRD MEN 


In the making of one type of airplane, as matters 
stand there are used 4326 nails; 3377 screws; 921 steel 
stampings; 798 forgings; 276 turnbuckles; 37 sq.ft. of 
veneer; 2362 ft. of wire; 11 gal. of varnish; 59 gal. 
of wing-dope; 65 lb. of aluminum; 34 ft. of rubber; 
201 sq.ft. of linen; 244 ft. of spruce; 58 ft. of pine; 
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81 ft. of ash, and 14 ft. of hickory. There are nearly 
200 separate pieces to be assembled in a flying machine 


quite aside from the foregoing articles and an engine.’ 


This equipment is to be modified. Less machinery is 
to be used, and army aviation officials have assembled 
in the interests of such simplification. The action of 
the men who are working out a new plan, will not 
effect immediate changes however, for that would mean 
delayed manufacture; but changes will be made as they 
can, without interruption of the war plan; and the 
simplification will be to the advantage of the bird man, 
and ultimately will speed up the output of planes. 


To MAKE THE STAY-HOME FIGHTER STICK 


A schedule of wage increase and its application is 
now issued to the Members of the Employers’ Associa- 
tion of Pittsburgh, and covers the year just past. 
Primarily this schedule was made and operated to fit 
the pay to the output, but its secondary is not less 
important than its primary purpose. The provisions of 
this schedule are mostly of a sort to induce or compel 
the fighting industrial corps to stay on the fighting 
line. The methods of increase are covered by the bonus, 
premium, straight increase, piece-work and tonnage 
plan, and at least three out of the five methods help to 
insure steady work on the part of the employee. It 
is, in a way, an unfortunate commentary on the soldier- 
liness of the workman, for the exactions by way of 
forfeitures, and the premiums given for assiduity may 
be compared with the bayonet pricks used to keep the 
wavering man at the front, in line, when waiting for 
the enemy to charge. The industrial soldier is getting 
the conditions of wellbeing; the fighting soldier in the 
trench cannot have them, possibly. The industrial 
soldier is getting paid in full for his labor; the man 
in the trench is getting a soldier’s pay for risking his 
life. The increase for clerical expense involved in this 
expedient-wage administration, is enormous and the 
workman owes something to that. He cannot give too 
much for what he gets today, whatever grievances may 
be his. 


WHAT THE RAILROAD TAKE-OVER MEANS 


The present taking-over of the railroads by the Gov- 
ernment appears a complicated act, but there are certain 
basic adjustments implied that may be briefly summed 
and even easily understood by anyone. 

Under private conduct, railroads had to employ 
methods of competition; often this arbitrary demand 
interfered with economy of time as well as of money. 
Under Government conduct there can be no competi- 
tion, which will do away with a large amount of costs: 
advertising for instance; while with the centralization 
of interests, all ticket offices save those at stations and 
central bureaus in great cities may be abolished; also, 
the man-machinery of freight and traffic solicitors, of 
which there were 8000 under the former system. may 
be dispensed with: In carrying freight from New 
York to San Francisco, a shift might formerly have 
been reckoned with at Pittsburgh, another at Chicago 
and another at Denver. These shifts demanded four 
separate billings, which alone should suggest to the 
mind something of the new economy as well as every- 
thing of the old extravagance. Under private owner- 
ship, certain traffic law was necessary in the interests 
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of the public, which delayed transportation even as it 
insured it; in the new circumstances these hinderances 
will be removed. Much man-force will be transferred: 
Men are to be released from figuring extensions and 
footing way bills, for the different work of revising 
rates, while women will take their places in billing 
departments; and this transfer will introduce machines 
never before employed in these offices. Computing ma- 
chines will be used and many other mechanical: devices 
which women can operate. ' 

What manufacturers and the rest of the world want, 
is the quick transportation of goods, and the satisfac- 
tion that will follow. The blessing of Government con- 
duct of the railroads, in such an exigency as war, wears 
no camouflage. 


MACHINERY-DRIVE WHEN MAN-DRIVE STOPS 


The Germans are still occupying the best of the Gallic 
iron-mining district; simultaneously, the French are 
organizing for the promotion cf their iron and steel 
industries as never before. This anomalous situation 
is inspired by the absolute confidence of France and 
the allied world in the triumph of their cause. Before 
the war, France’s steel and iron industries were covertly 
absorbed by Germany; now they belong to France, and 
France is organizing for a peace-time in which the 
metals industries are to have an unprecedented place. 
A separate department of the French government has 
been created for obtaining and coérdinating informa- 
tion regarding foreign trade and its openings and ex- 
tensions; a great financial institution has been created 
to take care of credit and to make enterprise safe. 
Great Britain has scrapped more antiquated material 
in the past year, than in the twenty previous years, 
and is preparing to acquire new machinery to an un- 
heard of amount. Preparations for peace are being 
made on almost as extensive a scale as war actualities 
now are. Russia’s industries, now dead, will be re- 
created according to a plan hitherto unconceived by 
Russia, no matter what her status immediately after 
the war, for no such areas as hers, will be permitted 
to go unworked when all the world will be crying out, 
her own with the rest, for food and clothing. After 
war comes want, unless men prepare in war-time for 
peace-time. That preparation is going on now and 
peace-pursuits are to be carried on by machinery, for 
there will not be enough man power to do the world’s 
work for decades to come. 


CONCENTRIC DISASTER 


A failure of the railroads to move coal, resulted in 
coal shortage in big cities. A shortage of coal re- 
sulted in a menace to the water systems, imperiling 
the piping in houses and business buildings. The turn- 
ing on of water at innumerable taps in the state of 
New Jersey so reduced the supply of water in the 
reservoirs of that state that on the night of Dec. 29 
the engines of the Erie road, could not get water to fill 
their boilers. This character of disaster made it im- 
possible for the railroad to transport coal in any cir- 
cumstances. Without coal in workingmen’s homes, 
workingmen fall ill and can not work. This is one of 
the best possible object lessons of the complete inter- 
dependence of industrial activities which turn concen- 
trically about the common center of economy. 
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Forming-Tool Information 
By L. J. GRIFFIN 
Referring to the information desired by Stephen 
Jaross, page 648, Vol. 47, I wish to suggest that his 
forming tool be made up of five parts. These parts can 


be easily bored, turned and cut off to the proper rough- 
ing size, and then broached for a keyway. The parts 
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A FORMING TOOL 


can be assembled on an arbor fitted with a key for the 
milling operation. After hardening the parts can 
be surface-ground to the desired width, internally 
ground and outside diameters finished to size. They can 
then be assembled on a nut arbor or toolholder, and the 
forming tool is completed. 


Rethreading Fixture 
By LEONARD M. THORN 


We were manufacturing British 101 fuses and having 
considerable trouble with the body thread being too 
large after leaving the threading operation on the screw 







machines. We started to use a hand rethreading fixture, 
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RETHREADING FXITURE 


using a Whitworth button die to finish them to size. 
The button die was very unsatisfactory, as it would 
ride over the high spots in the metal, making the body 
thread very uneven. Moreover, it would not allow the 
thread gage to go over. If we adjusted the die to 
as near the low limit as practical, the percentage of 


scrap was too great. The illustration shows a fixture 
that overcame all our trouble and increased our pro- 
duction 200 per cent. with no scrap at all. It was a 
great saving over the old way, which never gave less 
than 7 per cent. scrap, and the cost for dies was cut 
considerably, as formerly we had to replace the button 
dies quite often. Now, we are using the original set 
of chasers, which have been in use over three months 
to date. 

The simple operation of the die can be seen from 
the illustration. The fuse is placed in the cup holder 
A. The plunger pin B engages in the wrench hole 
of the fuse, holding it from turning. By means of the 
handwheel C the fuse is revolved and pushed up to 
the chasers which are ground to an 18-deg. angle on 
the end, to allow them to cut up to the last thread, as 
the fuse is 18 deg. also on the seat. The fuse runs 
up to stop D, which opens the die, allowing a quick 
return. Any style collapsible die head can be used, but 
we used a Modern die head. An air pipe is connected 
to blow the air directly into the head, to clear away the 
chips. Another advantage of this kind of fixture is 
that after it is once set, it does not need any more 
attention for some time, as we take off only 0.003 in. 


A Finishing Tool 
By A. K. SCHWARZ 


Among the articles which we manufacture are bicycle 
hubs. Most of the automatics used in the production 
of these hubs came to us set up by the maker, ready 
for the job. One difficulty we had was with the finish- 
ing tools for the ball races. 

In the illustration, Fig. 1 represents the finishing tool 
before it was changed. I have been working in shops in 
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FIGS. 1 AND 2. THE OLD AND NEW TOOLS 


the last few years where high-speed steel was carefully 
and economically handled, therefore, when it came to the 
point where we needed new finishing tools I thought 
twice before using high-speed steel. The outcome of 
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this was the improved tool, Fig. 2. It took about one 
hour longer to make this, but required only } the 
amount of high-speed steel. The shank was made of 
machine steel. In addition to cheapness in construction 
another advantage of this tool is that it can be replaced 
in a very short time. 

The first try-out these counterbores received looked 
very much like a failure at first glance. One of the 
men had a peculiar dislike for she: tools. After a 
two hours’ run with the new tool he returned it in 
a broken condition. I examined the break and found 
that the steel was perfectly sound. I ordered a new 
one made and a little investigating showed me the 
reason for the first breakage. One of the bars of stock 
was just long enough to withstand the pressure of the 
first and second roughing tools, but the finishing tool 
crowded the stock out of the collet and something had 
to go. I am glad it was only the shell counterbore. 
However, we are now using this construction of tool 
with good results and a material saving in tool steel. 


A Shaper Toolholder for Internal 
Work 


By A. HANSCHILD 
When an internal job has to be done in the shaping 
machine, such as cutting a keyway or shaping out a die, 
the gooseneck is not the best or cheapest tool to use 
as it can be rarely employed on more than one job. 





A SHAPER TOOLHOLDER FOR 
INTERNAL WORK 


For rigidity and wide range the holder shown in the 
illustration is better than many others now in use. The 
bolt A, fitting the toolpost opening of the clapper block 
is provided on its threaded end with a slot to be engaged 
by a screwdriver while tightening nut B. The cutting 
tool C is held in the V by the strap D and bolt E. By 
this arrangement cutting tools of different sizes can be 
used. It requires little grinding to change the tool 
from left to right, or right to left. 
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Separator for Use on Air Lines 
By W. B. LAILER 


We experienced considerable trouble in the operation 
of pneumatic chipping hammers at points distant from 
the source of air supply, due te the presence of water 
of condensaticn in the pipe lines, which was discharged 
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SEPARATOR FOR USE ON AIR LINES 
through the exhaust ports of the hammers. To eliminate 
the presence of water in the air before its entrance 
to the hose line we devised a separating device, which 
served its purpose admirably. A tee A was placed in 
the pipe line at a point adjacent that at which the 
hammers were operated. Into this tee was connected 
a depending piece of pipe B, capped at its lower end, 
forming a reservoir, or well. A drain C was provided 
for removing the water of condensation. 

This device helped greatly to remedy our trouble, 
and made unnecessary the use of expensive heating 
equipment for drying the air. 


Removing Troublesome Burrs 
By H. JAMES 


Burring small brass and steel parts after machining 
is a problem many manufacturers have to meet. Some 
sandblast, some chip, some file, some use emery or 
buffing wheels. The problem of removing the burr 


400 Teeth 
60° Cutter 












m i 
1S 
S 
1S 
| & 
N 
‘ mm 
Too! Steel - Hardened one ’ 
and Ground O15 
Burringat A. Burring at B. 
FIGS. 1 TO 3. TOOLS FOR REMOVING BURRS 


caused by milling the flash channels in fuse base plugs, 
Fig. 1, at the point where these channels meet the 
flash hole, was met by mounting on a mandrel the saws 
from three worn-out Brown & Sharpe screw slotting 
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machines. The teeth were staggered, and the plugs 
were held up to the disk by hand. 

The results were so satisfactory that a disk, Fig. 2, 
slightly smaller in diameter than the milling cutters and 
as wide as the slot with a little clearance, was made, 
and a large number of teeth were cut in it. Another 
tool, Fig. 3, was made for taking off the top burr. Since 
this time, disks with many teeth cut in them have 
been used for burring steel parts. 


Goggle-Sterilizing Tank and Rack 


By JOSEPH K. LONG 


Herewith are shown a tank and rack for sterilizing 
and drying goggles. Our workmen in the different 
shops are required to wear these safety goggles on 
various work, and a large number are provided. After 
being used, they are put into the sterilizing liquid, and 
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TANK AND RACK 


GOGGLE-STERILIZING 


upon removal are placed on the drying rack, after which 
they are again ready for distributing to the men. 

The tank is made of ?-in. boards dimensioned as 
shown, is lined with zine and has a hinged top. The dry- 
ing rack is made mostly of wood, 3 in. thick, and has a 
top extending out from the back to the front to keep 
the dust from settling on the goggles. 


A Straight-Edge for Gage Work, Etc. 
By GuSTAV KOPSCH 


One of my fellow workmen certainly knows how to 
eliminate waste, and when I called his attention to the 
merit of his novelty, he asked me to pass it along, if I 
desired. 

An old worn-out razor blade was ground and lapped 
perfectly straight and with a very slightly rounded 





A STRAIGHT-EDGE FOR GAGE WORK 


edge, almost sharp. This proved to be of excellent serv- 
ice as a knife straight-edge for fine gage work. The 
end of the blade formed a handy holder, and thus helped 
to eliminate any influence due to the heat of the hand. 
The other end of the blade was ground off as shown 
in the illustration, for reaching into corners of the work 
to be tested. 
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Putting a New Thread ina Stripped Nut 
By WILLIAM O. KAISER 


The illustration shows a steel nut, 6 in. in diameter 
and about 34 in. pitch, for a geared press. The thread 
was worn away so far that it stripped almost clean in 
the nut. Having only an 18-in. x 6-ft. engine lathe, and 
the thread on the stripped nut being of a pitch which 
nothing seemed to fit (probably metric measurement), 
I took the following way of putting in a new one: 

I took square machine steel of a section, which fitted 
in the thread on the screw; annealed and filed it clean 
so that all scale was removed; rolled it to thread shape 
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“») THE _WORK?WITH, NEW THREAD IN P8ACE 
“fess FF ba at mY og i 
on the screw; fitted it snug in the steel mut by reboring 
about .j, larger than the outside diameter of the serew; 
bent the ends over at right angles, and fastened them 
to the nut with }-in. flat-head screws; and then brazed 
it with copper spelter. 

I finished the job in about 18 hours. For brazing I 
used a clean charcoal fire of sufficient size and not 
too much copper spelter. When spelter was running I 
shut off the fire and turned the steel nut until it cooled 
so that the spelter would not settle on one side. 

I had to take a light cut from the top of the thread 
on the screw for more clearance, but after lapping the 
nut to the screw and washing off all emery with coal 
oil, I had a first-class side fit on the thread which was 
the thing desired. 

I think the accompanying illustration will make my 
method clear. 


Bushing a Small Motor Bearing 
SPECIAL CORRESPONDENCE 


A method of bushing a small motor bearing with a 
self-oiling, babbitt bushing is in. use at the Wisconsin 
Electric Co. The babbitt bushing shown in Fig. 1 is 
made on the screw machine, from round bar. The 
recessed portion in the center is then wound with wick- 
ing to insure perfect lubrication of the finished bearing. 

The motor housing in which this bushing is placed is 
chucked in a hand-screw machine as shown at A, Fig. 2, 
and the journal roughed out with the drill B, after which 
it is reamed and the flange of the housing faced and 
reamed with the tools in station C of the turret. 

The machine is now stopped and one of the babbitt 
bushings with the oil wick in place, is slipped on a 
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stud arbor in the turret and forced into the reamed hole 
in the journal. It is roughed out with a drill and then 
bored with a boring bar. It is next reamed slightly 
undersize with reamer D. 

These boring and reaming operations open the slot A, 
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FIG. 1. DETAILS OF BEARING BUSHING 


Fig. 1, and allow the wicking to come in direct contact 
with the motor shaft after assembling. 

The tool E, Fig. 2, is a burnishing tool and is passed 
through the reamed bushing to condense the metal and 

















FIG. 2. MACHINING THE MOTOR BEARING AND BUSHING 


bring the hole to size. It also puts a high finish on the 
bearing, which is quite essential in small, high-speed 
motors of this type which are used for vacuum cleaners, 
hair driers, and the like. 


Making Drifts for Square Holes 
By L. S. WATSON 


The article on page 777, Vol. 47, recalls a set of }-in. 
punches made for punching square holes in toolholders 
for screw machines. I used two pieces of cold-rolle™ 





DIE AND DRIFT BEFORE FINISHING 


steel A, 1x3x4 in., and made a die as shown. Two 
}-in. holes were drilled through these pieces to receive 
pins B, one of which was somewhat free. A j-in. 
hole C was then drilled between the two blocks, this hole 
being 23 in. deep and countersunk at its outer end as 
shown. 
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In making the punch, the die was held in a vise, and 
five pieces of drill rod heated on one end were placed in 
the die one at a time and upset large enough to allow 
for finishing and having the face concaved to obtain the 
cutting angle. The rods (one of which is shown at D) 
were then squared off on an abrasive wheel leaving 
about 0.015 for a finish grind. The ends were then 
ground on a small wheel to secure a good cutting edge. 
After the rough-grinding operation, the rods were tem- 
pered, straightened and finished on a surface-grinding 
machine with the magnetic chuck tilted to 2.5 deg. 
Three of the rods were ground off 0.025, 0.015, 0.008 in. 
respectively; and were consecutively numbered. The 
punches as made in the manner described stood up well, 
and they were turned out in considerably less time than 
would have been required to slot the dies and file all 
the punches. 


A Universal Drill Jig for Multiple- 
Spindle Work 


By W. Burk BENNETT 


Because of the universal characteristics of the multi- 
ple-spindle drilling machine, it is quite logical to apply 
a universal drilling jig. That is, one where the drill 
bushings may be easily set to the same positions as the 
drills. The illustration shows a multiple-spindle drill 
head arranged to use a jig of this sort. A is a cast- 

















Re iq 
| | 
~A 














4 
~ 
\ 
‘ 
} 


BUSHING ARM 


























DETAILS 


AND 


DRILL JIG 


steel frame, slotted as shown at section SS. This frame 
is free to slide up and down on the four corner posts D, 
against the compression of the springs C. Bolted to the 
slots in the frame are the universal bushing arms B. 
Because of the slot in these arms and the slot in the 
frame, the bushing arms can be moved and locked in any 
position desired. The slip bushings are secured to the 
arm by a thin steel strap, which allow a position of mini- 
mum centers. A bayonet joint and a pin secure the slip 
bushings in place. 

To use this jig some locating parallels are bolted to 
the table in order always to locate the work in the same 
position, and either the table is fed up or the head down 
(depending on the type of machine). As the drills enter 
the work, the frame with its arms moves up. 
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A Screw-Slotting Device 
By PAuL HETENYI 


We profited a great deal by using this handy and inex- 
pensive device for slotting small machine screws in 
our shop. It can be attached to the toolpost of any 
small bench lathe, and once set anyone can operate it 
very rapidly. 

It will be noted from the illustration that in pressing 
the handles A and B together with one hand, the split 


SAW 










) YwWAR 


. 












































SLOTTING SMALL MACHINE SCREWS 


FOR 


A DEVICE 


taper C is closed on the screw to be slotted, and raising 
the handles brings the head of the screw against the 
saw. The depth of the slot can be regulated by adjust- 
ing the stop D. The steel spring pin E will knock the 
screw out of the collet when the handle is dropped down 
after finishing the slot. Spring F releases the chuck 
as soon as the handle is let loose. A chuck can be made 
for each desired screw diameter. 


Tables of Angles for Dividing Circles 
and Laying Out Polygons 
By H. J. RANDALL 


In a certain issue of the American Machinist, page 
1014, Vol. 47, appeared a table of angles for dividing 
circles, contributed by G. A. MacGregor. The writer 
begs to differ with Mr. MacGregor in his statement that 
this table is not included in most reference handbooks. 
If he will refer to pages 390 and 391 of the second 
edition, and pages 284 and 285 of the first edition of 
the “American Machinist Handbook,” he will find a 
much more complete table, including not only the 
degrees of arc but length of chord for diameters from 
1 to 12. This table also appears on pages 68 and 
69 of “Machinery’s Handbook,” giving length of chords 
for diameters of circles from ;; to 14 inclusive. 
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No one would ever guess from the 18th annua! 
Automobile Show that we were engaged in the greatest 
war of all time; and in a way, this is most dishearten- 
ing, since it indicates that the majority of people do 
not as yet realize to the full extent what the war 
may mean to us. We appreciate fully, the importance 
of the industry, its marvelous inecrcase, its effect on 
the machine-tool trade, the fact that it ranks preéminent 
as the best-developed and best-organized industry of the 
world; that has been fully demonstrated. 

There were a few new cars in the show, and a few 

of those we knew have dropped out. For the first time 
in years the Stanley steamer was exhibited; doubtless 
because of the renewed interest in steam as a motor 
power on account of the advent of the Doble in last 
year’s show. The Doble is now in more finished shape 
and looks less like an experiment, dividing honors with 
the Stanley. There is an appeal in the quietness, the 
flexibility and the reserve power of the steam engine 
as a motive power. It has all the flexibility of the 
magnetic drive and is particularly convenient in traffic, 
but unless the price of fuel which can be used in 
internal combustion engines goes considerably higher, 
there is little likelihood that steam will ever again 
become the choice of the majority. 
, There is a growing tendency toward valve in the 
head motors, and toward lighter cars. This means that 
less powerful motors can be used; and with a per- 
manent increase in the price of fuel staring us in the 
face, all these are questions seriously to be considered. 
Wheel bases have been shortened in some cases, but 
this does not mean there is necessarily less room in 
the car. We are learning to utilize this wheel base to 
better advantage while retaining good riding qualities. 
Pressure lubrication is gaining ground and there are 
many refinements of design and construction which are 
making the American automobile more complete and 
more perfect in every day. 

Fuel economy is being considered much more. than 
ever before, and there is a tendency toward the satis- 
factory utilization of low-grade fuels. The hot-spot 
manifolds in evidence this year show the tendency. 
There is however, a growing belief that there is little 
use in devoting much time to the utilization of kerosene 
as this is likely to be much higher, but many of the 
lower grades of fuel are apparently the ones to consider. 

Body lines are changing, and not always for the 
better. The adoption of the bevel-edge doors and sides, 
that a straight line from the radiator to the rear end 
may be secured, has become widespread. However, its 
general use does not make a car more beautiful, and 
many freely predict a return to the more pleasing 
curved edge in the near future. The use of closed 
bodies is increasing, and the sight of wind-blown, 
red-eyed and sunburned tourists may become a rarity. 

The show was larger than ever before, occupying four 
floors of the Grand Central Palace. There were eighty 
exhibitions complete of automobiles and of accessories 
almost without number. These included devices for sig- 


naling from closed cars, nonglare headlights, piston 
rings, jacks and ignition apparatus, while the ever pres- 
ent tire problem received ample attention both in shoes 
and inner tubes of various kinds. 
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Help Save Our Boys— 


M, EN of the Machine-Building Industry in America, 


here is your opportunity! 


are in your hands. 


The lives of our boys in France 


You and you only can prevent large 


losses of life—losses which can be prevented by your full 


and immediate response to this appeal. 





Tz GOVERNMENT must have a 
large number of heavy machine tools at 
once. There is no time to have them 
built. They must be taken from such 
shops as already have them in use. There 
is no other way. 

The Government asks you who have 
them to relinquish them for the present 
that our boys in France may have heavy 
artillery at the earliest possible moment. 
There is no alternative—the guns must 
be made, and they cannot be made 
without the machines which are now in 
your shops. 


Wi: REALIZE the sacrifice this means 
to you. But what is any sacrifice we on 
this side can make, that compares in any 
way with the great sacrifice every boy 
makes who faces the foe “over there.” 
This sacrifice of yours will save thousands 





of our boys’ lives! Big guns mean much 
more than you realize. 

Without heavy artillery to clear the 
way, to shatter the enemy’s defenses, 
to drive such men as remain deep into 
the ground shelters, to make a veritable 
inferno of the region to be captured, the 
loss in life in the assaulting columns runs 
up to 40 and 60 per cent. With sufficient 
artillery preparation, with the front 
cleared by thousands of high-explosive 
shells which leave no stone unturned— 
which tear great craters in the fields and 
wipe out all traces of opposition—the loss 
is reduced to but 3 to 5 per cent. 

When you think of the thousands of 
sorrowful homes, of the aching hearts 
that come with every casualty list, there 
is but one answer: the boys must have 
the guns and the Government must have 
the machinery for making them! You 
must supply it! There is no other way. — ; 
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The machines needed are: 


60 x 60 x 20-ft. planing machines, 

48 x 48 x 20-ft. planing machines. 

36 x 36 x 14-ft. planing machines. 

Nos. 4and 5 plain milling machines. 

Nos. 4and 5 vertical milling machines. 

30-in. x 20-ft. engine lathes. 

36-in. x 20-ft. engine lathes. 

4- and 5-ft. radial drilling machines. 

18 x 130-in. cylindrical grinding machines. 

10-ft. vertical boring mills. 

5-ft. vertical boring mills. 

6-in. floor type, horizontal boring and milling 
machines. 

4-in. floor type, horizontal boring and milling 
machines. 


Tse MACHINES are in your 
shops. The Government needs them at 
once to make heavy guns. The Govern- 
ment does not wish to commandeer a 
single machine and does not believe it 
will be necessary. It asks you to so 
rearrange vour work that you can release 
as many of these machines as possible 
for ordnance work. 

These machines will be bought at a 
fair price or you can arrange for their 
return after the war. This will be no 
opportunity for speculators or scalpers— 
the War Industries Board will see to that. 
The co-operation of reputable dealers is 
welcomed. Dealers can assist greatly by 
giving information as to where these 
machine tools can be found and putting 
them in condition to be of more use. You 
can assist in the same way—and this is a 
case for volunteer service—by offering 
your machines and offering them prompt- 
ly, that there may be no further delays. 


Let us look the situation squarely in 
the face. We must win. We cannot falter 
or turn back. A German victory and a 
German peace would take far more than 
your machine tools. It would leave 
little for years to come, save assets with 
which to pay indemnities. If you doubt 
it, think of the levies in every city in 
Belgium. 


To YOU, men of the machine-building 
industry, is givén the opportunity of 
sacrifice and of service which will make 
huge returns—if not in dollars or divi- 
dends yet in the heartful gratitude of 
thousands of wives and mothers and 
daughters of the boys in France! You 
have the opportunity to save thousands 
of lives; by a prompt offering of these 
machines you can prevent hundreds from 
being crippled. 

We know we do not ask in vain. The 
machine-building industry can be depend- 
ed on to stand behind the country in 
every crisis. Its patriotism is big enough 
and broad enough for any sacrifice which 
will save our soldiers and insure victory. 

Your opportunity for service has come. 
Which of these tools can you furnish 
now? Which in thirty days? 


Write or wire the 
MACHINE TOOL SECTION 
of the 
WarR INDUSTRIES BoaRD 
CounciL oF NATIONAL DEFENSE 
Washington, D. C., and do it NOW. 


| an Urgent Appeal to You 
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This department is open to all new equipment of interest to shop owners. 
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Photographs and data 


should be addressed to Editorial Department, “American Machinist.” 


Defiance 24-in. Drilling Machine No. 3 


The Defiance Machine Works, Defiance, Ohio, has 
recently placed on the market a new heavy-duty, 24-in. 
drilling machine known as its No. 3. The machine will 
handle 3-in., high-speed drills in solid steel and is com- 
pletely inclosed, which allows the use of a gravity oiling 
system. The oil reservoir is at the bottom of the hous- 

















DEFIANCE 24-IN. DRILLING MACHINE NO. 3 


Capacity with high-speed drills in solid steel, 3 in.; length 
of power feed, 16 in.; diameter of spindle nose and drive, 33 


in.; taper in spindle, Morse No. 5; diameter of spindle sleeve, 


34 in.; rack in sleeve, 2 in. wide, 6 pitch; diameter of pinion 
shaft, 3 in.;: width of helical gear for spindle drive, 24 in.; 
maximum distance spindle nose to top of table, 32 in.; working 
surface of plain table, 20x 22 in.; working surface of compound 
table, 174 x35 in.: longitudinal adjustment of compound table, 
18 in.; cross adjustment of compound table, 9 in.; vertical 
adjustment of table, 15 in.; feed changes, four, 0.007, to 0.046 
in. per spindle revolution; spindle speeds, eight; 51, 81, 102, 
128, 162, 204, 253 and 408 r.p.m.; driving pulley, 22x 53 in., 
425 r.p.m.; horsepower required, 10; floor space, 38x66 in.; 


floor space of motor-driven machine, 38 x 81 


weight, 4570 Ib.; 
5400 Ib. 


in.; weight of motor-driven machine, 


ing and the oil is pumped to the top of the spindle, 
whence it flows by gravity to all parts of the machine 
The machine has a single 


and back to the reservoir. 





pulley drive, and the various spindle speeds are obtained 
by means of two cones of hardened gears. These gear 
cones run idle except when meshed by a roll-in gear, 
operated by a lever within reach of the operator. Heli- 
cal gears are used for the spindle drive, the thrust being 
taken on a thrust bearing. All slow-feed bearings are 
bronze bushed. The spindle is of forged, high-carbon 
steel, the thrust being carried on ball thrust-bearings. 
A box-type table is used and the elevating screw is 
placed somewhat nearer the column than the spindle; 
this construction allows boring bars to pass through the 
table. Four changes of feed are obtained by means of 
two cones of gears, and the power-feed stop is operated 
by a lever connected to a clutch on the worm shaft. It 
is operated by an adjustable stop rod connected to the 
top of the spindle, which it is claimed, eliminates the 
customary troubles. Rapid traverse of the spindle is 
obtained by means of a handle placed within reach of 
the operator. A complete system for circulating cutting 
compound is provided, the tank being located in the 
base. The pump has a relief valve allowing the flow of 
compound to be controlled by a single valve near the 
outlet. The drive is a unit located in the back of the 
housing and consists of two cones of four gears each 
which run idle except when in use. These cones are 
driven by back gears operated through a Johnson fric- 
tion clutch iocated on the pulley shaft. The compound 
table consists of a special box-type bracket supporting 
the intermediate slide and the table. The table has 
three T-slots running lengthwise, and an oil groove. The 
screw for elevating this table is the same as that used 
for the plain table. When the compound table is fur- 
nished, it is necessary to use a higher column, if the 
same maximum distance from the nose of the spindle 
to the surface of the table is desired. A tapping at- 
tachment, which can be furnished as an extra, is an all- 
geared fixture located directly behind the main spindle- 
gear, and is operated by a lever connected to a jaw clutch 
between the forward and reverse gears. If desired, the 
machine can be equipped for a motor drive. 


“Little David’? Pneumatic Drill 


The Ingersoll Rand Co., 11 Broadway, New York City, 
has added a new lightweight, high-power, nonreversible 
drill to its line of “Little David” pneumatic tools. Its 
capacity on reaming work is up to ,},; in., and on drilling 
work is up to ;% in. The new drill is known as the No. 
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5, weighs 15 lb. and develops a free-spindle speed of 
1000 r.p.m. The motor has four pistons, and by the 
removal of five capscrews the entire crankshaft assembly 
may be withdrawn in its entirety. The valve is of the 
rotary type and is gear driven. Ball bearings are used 
on the crankshaft while those on the connecting rods are 
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LIGHTWEIGHT PNEUMATIC DRILL 


of the roller type. The machine may be furnished either 
with breast plate, spade handle or a telescoping feed 
screw. The length of feed by means of the feed screw 
is 2} in. at one setting. The over-all length of the 
machine with a drill chuck is 142 in., and the distance 
from the side of the drill to the center of the drill 
spindle is 13 in 


A Stud-Driver 
By D. S. MANN 


The stud-driver shown in the accompanying illustra- 
tion has proved its worth through long-continued use. It 
is entirely automatic in action, and does not require the 
driving back of taper pins or other releasing arrange- 
ments. The shank A of the driver is provided with a 
coarse pitch thread B at the lower end onto which screws 
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A STUD-DRIVER 


a cap C, an end view of which is shown. The end of 
this cep is tapped for the stud desired. Approximately 
90 deg. of the cap are cut away, and a pin is 
screwed into the body of the driver at D, so that, when 
driving the stud, this pin will strike the edge of the 
cap, the end of the stud resting against the end of the 
driver. After being driven to the correct depth the 
spindle is reversed, and the coarse pitch thread imme- 
diately releases the body of the driver unscrewing from 
the cap until the pin strikes the other side, when the 
cap will unscrew. The minute the body of the driver 
has started to reverse, the stud is released. Caps for the 
various sizes of studs are provided, and it is only neces- 
sary to unscrew the small pin and slip these on. 


127 


Punch and Die for Experimental Work 
By JOSEPH CALCATERRA 


The illustrations show a punch and die, which have 
saved me a great deal of time, trouble and expense in 
punching pieces for experimental work in sheet metal, 
and which I think will be of considerable interest. 

The particular piece for which I designed the punch 
and die is shown at A in Fig. 1. It was to be one of 
the many pieces used for magnet laminations, and was 
to be punched from 0.010-in. pure sheet iron, but the 
die can easily be adjusted to punch the pieces shown 
at B, C, D and E. 

Fig. 2 shows the die proper with the slot F made 
£ in. wide; that is, as wide as the slots in A, Fig. 1, are 
long. G and H, Fig. 2, are the guides, and 7 is the 
stop. Guides G and H can be adjusted for any width 
of opening by sliding them one way or the other by 
means of the slots J, K, L and M on the studs NOPQ. 
The distance R that the guide G is adjusted, equals the 
depth of the slot to be punched in the piece. The dis- 
tance from the inside edge of G to the inside edge of 
H gives the width of the part S, Fig. 1, and the dis- 
tance that the stop J, Fig. 2, is adjusted by means of 
its slot U and stud gives the distance of the slot from 
the end distance V, Fig. 1. 

In the particular piece in question, therefore, the dis- 
tance V, Fig. 2, would be | in.; the distance W would 
be 1 in. and the distance R or depth of slot would be 
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FIG. 1 
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Stripper Plate 
FIG. 2 
FIGS. 1 AND 2. SAMPLES OF THE WORK AND THE PUNCH 
AND DIE USED 
| in. The length of the slot would be 2 in. A sep- 


arate operation would be needed for each slot to be 
punched. In a similar way the die could be adjusted to 
punch the parts shown in Fig. 1 at B, C, D and E. 
When the slot is longer than 2 in. it can be punched by 
just punching a 2-in. slot, and then adjusting the stop 
I, Fig. 2, and punching the rest of the slot. If it is 
desired to punch slots in the ends of the pieces, the 
guides can be shifted around; if the distances between 
studs, MNOP are made equal, and a stud is put at 
point 7 for the stop J to slide on, then slot J would 
slide on stud Q and M on N letting K remain on O and 
Lon P. Although due to the many operations involved 
this would not be an efficient punch and die for pro- 
duction work. It is very handy for experimental work, 
and especially where pieces of the same form, but of 
different proportions are needed, and since it can be 
suited to a great variety of work. 
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1918—An 
phase of our new artillery manufacturing enterprise is 
in the purchase of a large artillery proving ground at 
Aberdeen, Md. This is to occupy about 35 square miles, 


Washington, D. C., Jan. 12, interesting 


with a maximum length of 28 miles. Here are to be 
built the concrete gun bases for mounting the guns for 
testing purposes. These bases are designed to test guns 
of all calibers, including some in extremely large sizes, 
and utilizing much of the material heretofore located at 
the Sandy Hook proving ground. 

The contract for clearing and developing this proving 
ground has been awarded, and the work is already well 
under way. All the material is being bought by the 
Government and the contractor is to be paid on a cost- 
plus basis. The work includes the rebuilding of the 
main road from the Aberdeen station to the proposed 
gun bases, a distance of nearly four miles. This neces- 
sitates railroad switches, new culverts and much work 
of the kind. While there will be many features in con- 
nection with this work which should not be published, 
we shall hope to have more details in the near future. 
It is a most encouraging sign that the work is already 
under way, even before the guns now being built are 
ready for test. 


No REAL LABOR SHORTAGE YET 


One of the most notable recent developments is the 
establishment of a United States Employment Office to 
meet the need of the various industries of the nation for 
workers of both sexes in the many lines of work be- 
longing to war activities. 

This promises to be the beginning of a very important 
service. What it really means is the very material en- 
largement of the United States employment service and 
its transfer from the Bureau of Immigration to the 
Department of Labor. The employment service as 
previously developed, included but 96 employment cen- 
ters, and many of these were hardly worthy of the 
name. It was naturally impossible for these to handle 
with any degree of satisfaction the problem of properly 
distributing labor, even in times of peace; and it was 
utterly impossible for this organization to compete with 
the several thousand other agencies throughout the 
country. 

The present difficulty in the large manufacturing cen- 
ters is not so much an actual shortage of men as their 
improper distribution. While it is undoubtedly true 
that there is a real and distinct shortage of highly 
skilled mechanics, and that this has been made more 
acute by the failure of those in charge of the draft 











MACHINIST Vol. 48, No. 3 





of 
ie vt 
Y/R \\ AgTy 


TOR FROM OUR 


EDITOR 


by iter ” ~_ . 
ry 4 meray 
af at 


hie tity 


Pr 
tet |i 
@ ssa 
oN 





board to recognize the skilled mechanic’s value to the 
country through its own industries, it does not furnish 
an altogether new problem, while it is one for which the 
industry as a whole is more or less to blame. Had we 
paid more attention to the systematic training of skilled 
men along various lines, there would not be the same 
shortage as now exists. 

The main difficulty, however, is that of a surplus of 
general labor in some localities and a decided scarcity 
in others. This can be attributed both to a lack of 
proper distribution and to the unsettled conditions of 
the industry by which the excessive wages paid in some 
localities attract men from less favored districts, caus- 
ing a high labor turnover which is detrimental to all 
concerned. 

To some extent the manufacturers themselves are 
to blame for this condition. The more they complain 
about the shortage of labor, the more thoroughly it is 
impressed on the minds of the workmen that they are 
indispensable, and they very naturally hold out for the 
highest rate of wage to be obtained. No shop which 
has a stream of men constantly coming and going should 
complain of a shortage of labor. True, it may not be 
exactly the class of labor it would choose, but the 
more the complaints of shortage the more insistent will 
be the demand for increased wage and the more likely 
a man is to leave one position to try his luck at some- 
thing else. The sooner we realize that as yet the main 
difficulty lies in the lack of distribution rather than in 
the actual shortage of men, the more we will appreciate 
the possibilities of this new employment service if it is 
carried out as we hope it may be. 

There is no question but that a well organized net- 
work of employment offices, interested only in securing 
a proper distribution of labor, of preventing congestion 
at one point and actual shortage in some other locality, 
can do much to increase production in the various plants 
and in the many industries. 


SOME POSSIBLE ADVANTAGES 


Such a net-work of employment agencies, each report- 
ing to a central head in its district, and if necessary 
all of these districts reporting to a one head which is 
centrally located so far as the employing area is con- 
cerned, could do much to secure a proper distribution 
of labor, and be extremely beneficial in every way. 
These heads would act as clearing houses and could 
readily balance supply and demand to the advantage of 
all concerned. 

It is easily conceivable that the time may come when 
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such an agency would be authorized to look into the 
condition of certain plants in which the labor turnover 
was unusually high, and recommend ways and means 
of remedying this waste, for excessive turnover, affects 
not only the individual plant involved but the whole 
community in which it is located, and in fact extends to 
a much wider radius. It is to be hoped after we are 
reasonably sure that labor is fairly well distributed, 
we shall know how much real shortage there is or is 
likely to be, and may then take what steps shall be 
necessary toward supplementing proper labor distribu- 
tion by introducing women into the shop. 

Another of the present difficulties which will be cor- 
rected to some extent at least, is that arising from the 
cost-plus shop which can now draw men from other 
equally important industries by the payment of almost 
any wage which may be necessary to secure them. 


UNCERTAINTY AS TO MACHINES NEEDED 


A lamentable feature of the present crisis, which is 
not so much a criticism as a statement of fact, is an 
inability to anticipate the needs along different lines 
so as to prevent such interruptions as exist at present. 
Machine-tool builders are for the most part, extremely 
busy on orders for machines which are urgently needed. 
On the other hand there are builders of different 
classes of machine tools who are obliged to lay off 
men because no orders are forthcoming and because 
there is no intimation as to what size machine is likely 
to be needed when the great rush begins again. The 
laying off of men is particularly to be deplored in some 
cases, because it robs this branch of industry of a large 
amount of skill which has been acquired in this par- 
ticular line, and which is of far greater value here than 
elsewhere. The manufacturer, however, does not feel 
safe in tying up his shop or his capital, in starting a lot 
of machines without knowing in the least what kind 
or size is likely to be needed. 

While it would probably not be advisable to announce 
the kind of work which must be done, in advance of the 
preparation of the designs, even to those who build the 
machinery, there should be some way devised to let 
them know what sizes of machines are likely to be 
needed. This might well be a branch of the Priority 
Board— which could be informed in advance for ex- 
ample, that a large order for fuses was likely to be 
placed in the near future. Then this board could in- 
form makers of machines which might enter into the 
construction of fuses, that they might have some ideas 
as to the sizes of machines to build. 

Even this would not altogether solve the problem, 
since the contractor might have his own peculiar notions 
as to the machines he would buy for the work. But the 
time may come in our present emergency, when each 
builder may be directed as to the kind of a machine 
to build, and the contractor as to what he must use. 


A LACK OF PLANNING 


Few of us yet realize the real man’s-size job that we 
have undertaken, and even those who were supposed to 
wear preparedness as a middle name, have been at sea 
concerning much that needs to be done. It is one thing 
to blame Congress for not giving sufficient appropria- 
tions and quite another matter to know what to do 
with them when Congress suddenly loosens up the purse 
strings as it did at the last session. This put up to the 
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powers-that-be, a much bigger job than they evidently 
realized, even after studying the European situation for 
nearly three years, and much of the delay has been due 
to building up organizations big enough to handle the 
new work, and to getting an idea as to just how big a 
job it really was. We all sympathize with the works- 
manager who cannot get his directors to give him suffi- 
cient funds to modernize his shop, but we do expect 
him to have some definite plans already to put into oper- 
ation when the directors finally loosen up. When there 
is a failure to connect with opportunity we begin to 
wonder if the right man was running the shop. 

There is no denying that the work to be done has 
assumed staggering proportions, the size far exceeding 
the business ever dreamed of a few years ago; billions 
of expenditures instead of hundred of thousands, and no 
organization which could handle it! No plan on which 
such a huge organization could be got together! And so 
much valuable time has been lost—just as it was in 
England until the old order of things gave way to the 
new, and business men were brought in to straighten out 
the tangles. How well they have been straightened out 
is shown by the fact that over four thousand shops in 
England are now making munitions, and that General 
Haig never wants for all the ammunition he needs for 
his big drives. 


CHANGING SPECIFICATIONS AND ORDERS 


One of the great difficulties which is manifesting it- 
self in several lines is the apparent inability of those 
in charge to realize how much a few changes in design 
can delay production and delay deliveries, to say nothing 
of increasing costs. Instead of utilizing the best avail- 
able designs and ordering them in sufficient quantities 
to enable rapid and economical manufacture, orders for 
small lots are given, and in the meantime some indi- 
vidual with notions, proceeds to invent or design some- 
thing new so as to have a standard design. 

Every one realizes the desirability of having the very 
best of everything for our boys to fight with. No one 
wants to deter the best inventions from being perfected, 
and new designs from being worked out; but in the 
meantime, while these are being perfected and tried 
out, let us buy all that we can get of the very best devices 
now obtainable. It takes far more time than some of 
those in charge realize, to perfect a new device or de- 
sign and get it into manufacture, and this should not 
be allowed to interfere in any way with the production 
of instruments which are needed at the present time. 

The particular case in point has to do with the equip- 
ment of airplanes and those in charge seem determined 
to repeat the tactics of the machine-gun board. It is 
not a regular army officer either, but a reserve officer 
who is gumming the game at this time. It does not 
matter just where the man comes from or what his 
training, so long as it is not the proper training for the 
particular job in hand. It is another case of allowing 
a man with an inventive turn of mind to have charge 
of production. Every machine shop manager who is 
responsible for results, knows what happens when this 
sort of a man is placed in charge of getting out work 
or passing on it. This is particularly exasperating 
when they turn down the instruments which were built 
at their request a few months ago and which are still 
being used very satisfactorily by the Canadians and 
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others who are away past the theorizing stage, and who 
are sending machines to the front every day. 

In this same connection it is interesting to note that 
the British have centralized the control of airplane 
compasses in the hands of the Navy, instead of having 
each branch of the service maintain a separate depart- 
ment with conflicting notions. All compasses must be 
passed by the Compass Observatory, which corresponds 
to our Naval Observatory at Washington. This cen- 
tralization is further carried out by having all airplane 
compasses adjusted by men from this department, after 
being installed, and they are periodically inspected by 
men from the same department. Here is another place 
where we can probably take a leaf out of British experi- 
ence to our advantage. 

The priority question is becoming serious, and a new 
shuffling of the cards seems to be one of the next steps; 
for when every order that comes into a machine-builder’s 
shop carries an A-1 priority certificate, it simply takes 
its place in the list of deliveries the same as usual, as 
if there were no priority certificates issued. 

One plan which has been proposed by a leading ma- 
chine builder is to divide the machine-tool division of 
the priority committee into several sections, each one in 
charge of a competent man, all to be under the super- 
vision of such a man as George Merryweather, who is 
now at the head of this division. These divisions would 
include lathes, milling machines, boring machines, drill- 
ing machines, planing machines, etc. Each division would 
keep a record both of machines to be had and the 
capacity of every manufacturer in its class. 

With this information available at all times it would 
be easier to apportion machines as needed, taking them 
from whatever source could furnish them with most 
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facility, according to the quantity on hand and its near- 
ness to the point of use. When a new shop was needed 
for special work, its equipment could be apportioned 
from among the machines in stock or in prospect, sub- 
stituting other machines which could do the work, 
should that become necessary. This apportioning would 
have to be done by an expert in machine. tools, such as 
now heads this department; and he might have to be 
a sort of machine tool dictator, but the result could not 
fail to be beneficial. 

This would obviate one of the great troubles of the 
present, the tying up of high-grade special machines, 
with work which could be done equally well on very much 
cheaper and more easily obtainable machines. A case 
in point is where a Lucas precision boring machine, 
which is in demand from every quarter, was being used 
for drilling a lot of holes which could just as well have 
been done on any one of a dozen other drilling machines 
which were available. 

Without supervision by a thoroughly competent man, 
the contractor on any job selects his own equipment, 
gets a priorty order for the machines, and in many 
cases keeps these machines away from shops which 
actually need them much more than he does. If we are 
to make the most of our rescurces, centralized control 
must extend to all such activities as can interfere with 
other sources of supply which are equally urgent. After 
taking over the railways we should be prepared for any 
other form of control which can possibly assist in co- 
ordinating the work of various branches of the same 
industry as well as different industries. In this way 
priority orders could be made more effective and delays 
in securing needed equipment could be lessened in many 
cases. Every delay makes peace more distant. 
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has been made 
directors. Mr. 
position as general 
ington Arms Co. 


Cc. P. Coleman has been elected president 
of the Worthington Pump and Machinery 
Corp., 115 Broadway, New York City. 


James McNaughton has been made presi- 
dent of the Eddystone Munitions Co., Eddy- 


become vice president and C, J. 


Schlacks 


Donald H. ©. Tullock, Jr., secretary, Room 
41, 166 Devonshire St., Boston, Mass, 


Walter Wilhelm has - 
Schlacks Engineers’ Society of Western Pennsyl- 
chairman of the board of Vania Monthly meeting, third Tuesday ; 
still retains his section meeting, first Tuesday. Elmer K 
manager of the Rem-  Hiles, secretary, Oliver Building, Pitts- 
burgh, Penn 





J. C. Broadnax has been appointed super- 
intendent of the electric furnace depart- 
ment of the Watertown arsenal, Watertown, 





Business Items 


The National Foreign Trade Council Con- 


= ference will be held in Cincinnati at the 
= Gibson Hotel, Feb. 7, 8 and 9. Apply for 
= reservations to O. K. Davis, secretary, 1 





Mass. 


A. N. Martin has resigned as industrial 
agent of the Baltimore & Ohio Railway Co. 
to take the position of general sales mana- 


Congress St., East, 


The Welsmore Manufacturing Co., 
is now located in its new factory at 302-304 
Detroit, Mich. 


Hanover Square, New York City. The gen- 
eral chairman is, Robert S. Alter. 
Inc., 
New 
Regular 


iXngland Foundrymen’s Association 
meeting, second Wednesday of 




























Steel Co., Johnstown, Pennsylvania. 

E. F. Lake has moved to Chicago and 
taken the position of assistant superintend- 
ent of the Rich Tool Co., which is now 
manufacturing one-piece valves of high- 
speed steel for automobile and airplane 
engines. 
who for 27 years has 


George A. Lautz, 


been general manager of the Niagara Ma- 
chine and Tool Works, Buffalo, N. Y., ana 
its president for about 10 years, will dis- 


continue his active and financial connection 
with the firm about the end of February. 


J. A, Camm, vice president of the Cleve- 
land Milling Machine Co., Cleveland, Ohio, 
has severed his connection with that com- 
pany and has taken a similar position with 
the Davie Tool Co., of the same city. He 
has disposed of his interests in the former 
company to F. 8. Shields, 








in charge of W. B. Arnold. 

The Boston Scale and Machine Co., Bos- 
ton, Mass., asks the indulgence of its 
friends in regard to delayed deliveries, as 
its factory was destroyed by fire on Dec. 23. 
All orders will be filled in due course with 
as little loss of time as possible 





Forthcoming Meetings 











American Society of Mechanical Engi- 
neers. Monthly meeting. first Tuesday. 
Calvin W. Rice, secretary. 29 West 39th 
St., New York City 


Boston Branch National Metal Trades 
Association. Monthly meeting on_ first 
Wednesday of each month, Young’s Hotel 


ger for the Fulflo Pump Co., Cincinnati, . sem, J n ‘ 
Ohio. The Champien Tool Works Co., Cincin- er =o sueneage a. Boston, Mass 
— ie sd his ie nati, Ohio, emphatically denies the report red F. Stockwell, 205 Broadway, Cam- 
John F. —— ne eee ae recently published, that it had been sold to ridgeport, Mass. 
as superintendent oO re erce-ArrOoW another company. The president, H. W. -- , ‘ — 
Motor Car Co., to become vice-president of reyzberg, states that the company is still Philadelphia Foundry men’s Association. 
manufacturing of the Cadillac Motor Car going business as usual seoetiaes, first be om ggg of each month. 
Co., Detroit, Michigan. : ee? ee : Manufacturers’ ub, Philadelphia, Penn. 
: , , , The Joseph Pollak Tool and Stamping Co. Howard Evans, secretary, Pier 45 North, 
Richard P. Williams, special working in- has recently moved its factory and ‘office to. Philadelphia, Penn. 
spector for the Brooklyn Rapid ry gh °o-. 76 Freeport St., Boston, Mass., Dorchester — Enei noe 
has severed his connections with that com- district. The company will have a_ sales - rovidence Engineering Society. Month- 
pany and is now connected with the Lorain  o¢ice at 201 Devonshire St.. Boston. Mass., y meeting, fourth Wednesday of each 


month. A. E. Thornley, corresponding sec- 
retary, P. O. Box 796, Providence, R. I. 


Rochester Society of Technical Drafts- 
men. Monthiy meeting, last Thursday. O 
L. Angevine. Jr., secretary, 857 Genesee St., 
Rochester, N. Y 


Superintendents’ and Foremen’s Club of 
Cleveland Monthly meeting, third Satur- 
day Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio 


¢ League of America. Regular 
meeting, second Friday of each month 
Oscar S. Teale, secretary, 35 Broadway. 
New York City 


Technical 


Western Society of Engineers, Chicago, 
Ilt. Regular meeting. first Wednesday 
evening of each month, except July and 
August. E. N. Layfield, secretary, 1785 
Monadnock Block, Chicago, II. 
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Condensed Clipping-Index of Equipment 


Clip, paste on 3 x 5-in. cards and file as desired 


Grinding Machine, Power Feed 
No. 


Wilmarth & Morman  Co., 





Grand Rapids, Mich. 
“American Machinist,” Jan. 3, 
1918 


This company is now supply- 
ing its No. 1 universal cutter- 
and tool-grinding machine with 
an automatic feed mechanism, 
so arranged that it can be at- 
tached with very little work, to 
hand-feed machines of this type 
already in use. The table is 
driven by means of a rack and 
pinion mechanism, the _ pinion 
shaft being so arranged as to 
allow the disengagement of an 
idler gear. This makes it pos- 
sible entirely to disengage the 
power feed in case hand feed is 











desired. The gears run in a 





bath of oil. The eight feed 
changes are 12, 16, 22, 28, 34, 
41, 61 and 75 in. per minute 


Torch, “Gaselectric” 


Naab Manufacturing Co., 1384 
Hird St., Cleveland, Ohio 





en 
27, 


“American Machinist,” Dec. 
1917 


The torch is entirely self-con- 
tained, an electric pressure fan 
being attached directly to the 
burner in order to eliminate all 
air leakage. The flame may be 
adjusted to any length from 3 
to 24 in., and the temperatures 
attained are up to 2500 deg. F. 
When operating at maximum 
capacity the gas consumption is 
180 cu.ft. per hour, and the 
electric consumption is 80 watts 
per hour. A universal-type mo- 
tor is used, being adapted for 
either direct or alternating cur- 
rent. The torch can be located 
at any height or angle on a sup- 
porting standard and the com- 
plete outfit weighs 23 Ib. 











Furnaces, Recuperative Oven, 
Series A 
Tate-Jones & Co., Inc., Pitts- 


burgh, Penn. 
“American Machinist,” Jan. 3, 
1918 


Designed for temperature 
ranges of from 900 to 1600 deg. 
F. The burners operate on the 
blast system, the gas and air 
being mixed at some distance 
from the point of combustion. 
Provision is made for inserting 
a thermocouple through the 
firebrick at the rear, the couple 
lying in a recess in, the hearth. 
The furnace is of such height 
that a man from 5 to 6 ft. tall 
standing at a working distance 
can see any work. Made in 11 
sizes from 6x 4x12 in. to 12x 
6x 36 in., with weights of from 
850 to 1440 lb. Operates on gas 
pressures from 4 oz. to 2% Ib. 
and on air pressures from 13 to 
24 Ib. 














Giddings & Lewis Manufacturing Co., Fond du Lac, Wis. 














1918 
This company has redesigned the machine formerly manufac- 
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tured by the Fosdick Machine Tool Co., Cincinnati, Ohio. Many 
of the details as well as several minor points have been changed. 
Diameter of spindle, 34 in.; horizontal spindle traverse, 26 in. ; 
vertical travel on column, 254 in.; size of platen, 24x 50 in.; 


longitudinal travel, 32 in.; cross travel, 30 in.; weight, 9500 Ib. | 2800 Ib. 


Patent Applied For 


| 





Oven, 


Furnaces, Recuperative 
Series H 


Tate-Jones & Co., Inc., 
burgh, Penn. 


Machinist,” 


Pitts- 


“American Jan. 3, 

Designed ior temperature 
ranges of from 1600 to 2400 deg. 
F. The burners operate on the 
blast system, the gas and air 
being mixed at some distance 
from the point of combustion. 
Provision is made for inserting 
a thermocouple through the fire- 
brick at the rear, the couple 
lying in a recess in the hearth. 
The furnace is of such height 
that a man from 5 to 6 ft. tall 
standing at a working distance 
can see any work. Made in 8 
sizes from 5x 3x10 in. to 10x 
5 x 25 in., with weights of from 
950 to 1435 lb., operates on gas 
pressures from 4 oz. to 234 Ib. 
and air pressures from 1% to 
24 Ib. 











Truing Device 
Wheels 
Precision Truing Device Co., 
519 Main St., Cincinnati, 

Ohio 


Grinding 


for 
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device consists of a 
small wheel of hard abradent 
driven by an electric motor at 
an approximate peripheral 
speed of 8000 ft. per min. in the 
opposite direction to that of the 
wheel to be trued. The motor is 
series-wound for either direct 
or alternating current. It is 
claimed that this mechanism 
not only trues grinding wheels 
at a much smaller cost than is 
possible where diamonds are 
used, but that wheels which are 
sharpened with it hold _ their 
cutting edge longer. It is also 
claimed that the device adds to 
the life of the grinding wheels 


This 














Truck, Elevating “Jacklift” Type K 
Lewis Shepard Co., 48 Binford St., 


3oston, 


| 


Mass. 
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The capacity of the truck is 8000 Ilb., and the features claimed 
are higher, easier, vertical lift and free lifting handle. The maxi- 
mum lift is 3 in., and the lifting ratio is such that one man can 
elevate the maximum load. Ten models are made, five having 
7-in. wheels and five 10-in. wheels 


16-In. 
Rockford, Ill. 


Lathe, “Sundstrand,” 
Rockford Tool Co., 
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Swing over bed, 16? in.: swing over carriage, 937 in.; distance 
between centers, 6 ft. bed, 32 in.; front bearing, 23 x 54 in.; rear 
bearing, 24 x3] in.; hole through spindle, 1¥ in., Morse taper 
No. 4; ratio of back gears, 103 to 1; toolpost takes § x 1}-in. tool; 
length of carriage on bed, 24 in.; weight, 6-ft. bed, approximately, 
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IRON AND STEEL 


The Government Schedule of steel prices went into effect Sept. 24. 
Pig iron was set at $33 per ton: pig iron differentials were announced by 
the American Iron and Steel Institute on Nov. 3. Washington announced 
sheet and pipe prices on Nov. 5. Warehouse prices have been revised, as 
shown, by agreement between the War Industries Board and the ware- 
houses; new schedule in effect Nov. 15. 


PIG IRON—Quotations per ton were current as follows at the points 
and dates indicated: 





Jan. 11, One Month One 
1918 A Year Ago 
No. 2 Southern Foundry. Birmingham.. $33.00 $23.00 
No. 2 Southern Foundry, Chicago. . 33.00 30.00 
*Bessemer. Pittsburgh ......... 37.25 35.95 
*Basic, Pittsburgh . 33.95 30.95 
No. 2X. Philadelphia. 33.75 30.00 
a 2 i  ceeebedeuceanennes 33.95 31.00 
No. 2, Southern Cincinnati. 35.90 22 >.90 
Basic, Eastern Pennsylvania. a 33.95 30.00 
*Delivered Pittsburgh; f.o. b. “Valley, 95 fents less. 
STEEL SHAPES—The following base prices per 100 Ib. are for 
structural shapes 3 in. by % in. and larger, and plates 4 in. and 


heavier, from jobbers’ warehouses at the cities named: 


——New York———.  —Cleveland—. —Chicago—, 

ne One ne One 

Jan.11, Month Year Jan.11, Year Jan.11, Year 

1918 Ago Ago 1918 Ago 1918 Ago 

Structural shapes . 06.38 $3.95 $3.75 $44.04 $3.85 $4.20 $3.75 
Soft steel bars...... 4.1 3.85 3.75 44.04 3.85 4.10 3,85 
Soft steel bar shapes. 4. io 3.85 3.75 «6964.14 3.85 410 3.75 
Plats, 4 tolin. thick 4.45 .75 4.75 4.39 4.50 4.35 4.50 


BAR tRON—Prices per 100 Ib. at the places named are as follows: 
Jan. 11, 1918 One Year Ago 


Pe cee eeeees ae dnenetewes $3.50 $3.25 
ee Ms os ces coco eneseees 4.70 3.75 
Warehouse, Cleveland ..........eeecceees 3.98% 3.70 
WE, GURU cc ccccccescessencece 4.10 3.65 


STEEL SHEETS—tThe following are the prices in cents per 
pound from jobbers’ warehouse at the cities named: 





a -— New York —. Cleveland —Chicago—, 
[v7 
des - = 
2-5 oo £ a “a - on 
@ - - ° . ue 
== a = a a 
Sos gc 28% 258 so 288 go 288 
AZO Sa OF OF RA OR AS ORK 
*No. 28 black...... 5.00 645 645 5.50 6.45 5.50 5.00 
*No. 26 black...... 4.90 635 635 540 6.35 540 4.90 
*Nos. 22.and 24 black 4.85 6.30 6.30 5.35 6.30 5.35 4.85 
Nos. 18 and 26 black 4.80 6.25 625 5.30 6.25 5.30 4.80 
No. 16 blue annealed. 4.45 5.65 565 485 5.65 4.95 4.70 
No. 14 blue annealed. 4.35 6.55 5.55 4.75 5.55 4.85 4.60 
No. 10 blue —— a 4.25 545 545 465 5.45 4.75 4.50 
*No. 28 galvanized... 6.25 7.70 7.70 750 7.70 7.00 7.25 
*No. 26 galvannzed.. 5.95 7.40 7.40 720 7.40 6.70 6.95 
No. 24 galvanized... 5.80 7.25 725 705 7.25 6.55 6.80 
*For painted corrugated sheets add 25c. per 100 Ib.; for galvanized 


corrugated add 5c. 


COLD DRAWN STEEL SHAFTING—From warehouse to consumers 
requiring at least 1000 Ib. of a size (smaller quantities take the standard 
extras) the following discounts hold: 


Jan. 1918 One Year Ago 
ED. ods .atae @60ee Berd eee eee List tus 3 35% List plus 20% 
SEN Scie cecescoesceceecesesees List plus 10% List plus 2000 
De <+eeecnesenencadaeees eeee List plus 10% List plus 5% 


DRILL ROD—Discounts from list price are as follows at the 
places named: 


Extra Standard 
Zi! Ci: cipavet tank eneaw nee ed kale ee ae's 30% 410% 
nT 6 dcdekh bk eee G ot bend ehe es eee wee nwene 30 % 40% 
EE: Sh Gg bs ara air cra hm ek eh as ies eo ace 35% 40% 
SWEDISH (NORWAY) IRON—The average price per 100 Ib. in 
ton lots, is: 
Jan. 11, 1918 One Year Ago 
Dn en. biid twee enea eae beeee wees $15.00 $8.00 
Cleveland 15.30 7.50 
Dy. see e ens caueeneens 7, 15.00 6.00 
In coils an advance of 50c. usually is charged. 


Note—Stock very scarce generally 


(SWEDISH) —Prices are as follows in cents 
in 100-Ib. lots and over: 


Cast-Iron Welding Rods 


WELDING MATERIAL 
per pound f.o.b. New York, 


wae Wire* 


%. 4} ys M4 ib A, by 12 in. long......... 16.00 

No. 8. 4 * ‘and We. ‘4 % by 19 in. long......... 14.00 

os ae mee Oe Bbc cccacea 12.00 

No. .. } 21.00@30.00 % by 21 in. long......... 12.00 

aly. No. i4 and we i 

NO..18 2... ee eee *Special Welding Wire 

No. "20 .. “+ J aan aeees 33.00 
c 30.00 


‘Very scarce. a amie hele a adeedackadea sae 38.00 
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MISCELLANEOUS STEEL—The following quotations in cents 
per pound are from warehouse at the places named: 


New York Cleveland Chic 
Jan.11,1918 Jan.11,1918 Jan. 11. “1918 
ST ctcsennee canes eens 4.10 5.00 4.10 
Te SO necnnsebeeaase 5.70 5.50 4.35 
Openhearth spring steel... 7.50 8.25 8.00 @8.50 
Spring steel (crucible anal- 

Se ccneuasnbenbses 6 14.00 11.25 12.00 
Coppered bessemer rods. ... 9.00 ome 7.00 
Pe ME non icameesece 4.95 : 4.95 
Cold-rolled strip steel... .. 9.00 een 8.50 
Penee BeeeD cccccececees 6.19% eeee 7.00 


PIPE—tThe following discounts are for carload lots f.o.b. Pittsburgh; 
basing card of Nov. 6, 1917, for steel pipe and for iron pipe: 


BUTT WELD 


Steel 
Inches Black Galvanized Inches roBlack Galvanized 
%. 4% and %.. 44% 17% oP Bebwswvee 33 % 17% 
 errerrts 48% 33% % 
. Sea dcanes 51% 37% % 
LAP WELD 
errr er Tre 44% Saat. Me sisecaseswes 26% 12% 
See OD Gas cccs 47 % 341% % wae OP Geccece 28% 15% 
wee Ge GQiaeecs 28 % 15% 
BUTT WELD. EXTRA STRONG PLAIN ENDS 
%, % and %.. 40% 22% % Te OP Bibs sess 33 % 18% 
a ngtedsoeece > Jo 32% % 
7 OD BWccces ioe 36% % 
LAP WELD. EXTRA STRONG PLAIN ENDS 
Oe. aici at sein iG teen 42% nee 6 cesepeeceses 27% 14% 
, I 45% 33% % en Gl Giscsesce 29 % 17% 
6% G8 G..ccee GBD 32% % OD Gevccece 28% 16% 


Stock discounts in cities named are as follows: 
-—New be ~ a ~ Dy ie ~ 


G al al- 

Black vanized Black vanized Black vanized 

% we 3 in. steel butt welded 38% 22% 43% 28% 42.8% 27.8% 
3% to 6 in, steel lap welded 18% List 39 % 25% 38.8% 18.8% 


Malleable fittings, Class B and C, from New York stock sell at list 
price. Cast iron, standard sizes, 15 and 5%. 


METALS 


MISCELLANEOUS METALS—Present and past New York quotations 
in cents per pound, in carload lots: 






Jan. 11, One One Year 

1918 Month Ago Ago 
ie ey ae” 23.50 30.00 
SB &  Y errr 85.00 74.00 42.88 
Dt wttececwe nae nee eo 6.50 7.25 750 
De. eA euhdneec eke eee 6404004400040 6.70 7.25 7.50 

*Government price. 
ST. LOUIS 

Dt Livi ichndke seca aden ene eee ee 6.55 713 7.33 
Dn. viwueesnieéguse wade ee hesaeuwen 7.75 7.63 9.25 


At the places named, the following prices in cents per pound prevail, 
for 1 ton or more: 


-——New York———, —Cleveland—,. — Chicago. 


«i “ a 
= = - _ 
dz 888 288 «gz se dz eke 
na OA< Ome SS See SS Sve 
Copper sheets, base. 31.00-—33.50 35-37 41.00 32.50 44.00 32-33 42.00 
Copper wire (carload 
Freer 32.00 36.00 36.00 28.50 44.00 31.50 36.50 
Brass pipe, base. 36.50 38.50 47.50 38.00 52.00 39.00 46.50 
Brass sheets ...... 30.75 35.75 45.50 30.00 47.00 31.50 44.00 
Solder % and % 
(case lots) ..... 48.00 40.50 27.50 43.25 28.25 44.00 28.25 
Copper sheets quoted above hot rolled 16 oz.. cold rolled 14 oz. and 
heavier. add lc.; polished takes lc. per sq.ft. extra for 20-in. widths and 
under: over 20 in.. 2c. 


BRASS RODS—The following quotations are for large lots, 


mill, 100 Ib. and over, warehouse ; 25% to be added to mill prices 
for extras; 50% to be added to warehouse price for extras: 
Jan.11,1918 One Year Ago 
PT rr ee ee re Te eee $25.00 $42.00 
9g Rene ete bt iain ntaeas 30.00 45.50 
EE, | ic ‘acces athe ce te ch ne A AN Ow eee 34.00 42.00 
CE dutan dake 6 eae Sed On eee Cae beac 37.00 42.50 


ZINC SHEETS—tThe following prices in cents per pound prevail: 





co TT Te ee ee reer 19.00 
In Casks———_, -—Broken Lots— 
Jan. 11, One Jan. 11. One 
1918 Year Ago 1918 Year Ago 
EE ee ee 21.00 23.00 21.25 23.25 
I Soo nin ata ea are ae 20.00 22.00 20. 50 23.00 
PT ec. cbedewd ecneud 21.00 22.50 22.50 23.00 


ANTIMONY—Chinese and Japanese brands in cents per pound, in 


ton lots, for spot delivery, duty paid: 
Jan.11,1918 One Year Ago 


Pt Pe: citGsebewteever sos cond cadedd 14.75 15.00 
GUPUENIN wee ccccesecesescecsccecececes 17.75 16.75 
DED b.abtOKE CA woe none ca beend-cae 16.00 15.75 
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SHOP MATERIALS AND SUPPLIES 


METALS—tThe following are the dealers’ purchasing 


OLD 
prices in cents per pound: 
—New York——, o— ovelens ——S 
Jan. 11, One Jan : ne 
1918 Year Ago 1918 Y ‘.. Ago 
Copper, heavy and _ crucible. 22.00 23.00 21.50 24.00 
Copper. heavy and wire...... 1.00 22.00 20.50 23.75 
Copper, light and bottoms..... 19.00 20.00 20.00 22.50 
Cae, ME 6660.00. 66d06 00604 5.75 6.00 6.25 “6. 75 
Di Cb 224 nrbereseeneuns ee 4.24 5.50 §.25 5.25 
i Ce sccaeteeeenenws 14.25 14.00 14.75 14.75 
ee GE sees eesue eecccce 10.50 10.00 11.50 12.25 
No. 1 yellow brass turnings.... 14.00 15,50 13.00 14.75 
DE ccvees sbésanssnseenens 5.25 6.50 5.75 7.00 


ALUMINUM—tThe following prices are from warehouse at 
places named: 
New York 


36-38c. 


Cleveland 


No. 1 aluminum, guaranteed over 99% pure, in 
37.00c. 


ingots for remelting (ton lots), per Ib..... 


COPPER BARS from warehouse sell as follows in cents per pound, 


for ton lots and over: 
Jan.11,1918 One Year Ago 


PPPS eT rCereriTeT Te eT rT TTT 35.00 41.00 
OO OO OO eer 24.50 47.00 
DED 6.0 6'4.0-0 60606 0.60004 b000kK0500005 32.50 42.50 


BABBITT METAL—Warehuse prices in cents per ~ 


—Cleveland——, — wa £O——~ 


-—New York—. 
One 


Jan. 11 One Jan.11, One 
1918 Year Ago 1918 Year Ago Janie. Year Ago 
Best grade 70.00 60.00 93.00 60.00 70.00 50.00 
Commercial 40.00 35.00 22.00 35.00 25.00 @ 30.00 20.00 
SHOP SUPPLIES 


NUTS—From warehouse at the places named, on fair-sized 
orders, the following amount is deducted from list: 


-——New York—~. —Cleveland——, _-—— Chicago —, 
Jan.11, One Jan. 11, One Jan. 11, ne 


1918 YearAgo 1918 YearAgo 1918 Year Ago 
Hot pressed square. . .$1.00 $0.50 $1.40 $2.60 $1.05 $3.00 
Hot pressed hexagon. 1.00 50 1.20 2.60 85 3.00 
Cold punched square. 1.00 .50 75 3.00 1.00 2.50 
Cold punched hexagon 1.00 50 Th 3.00 1.00 3:00 
Semifinished nuts sell at the following discounts from list price: 
Jan.11,1918 One Year Ago 
— eerererrrret TTT ety 40 % 50% 
PE vccdxe eee ee ee keene bAee nse eees 60 % 50—10 % 
GE céaet ened éebedvenee6enbnetenwes 50% 50—10% 


CARRIAGE BOLTS—From warehouses at the places named 
the following discounts from list are in effect: 


New York Cleveland oe 
De Oe Oe cise teen ees bende 30% 45% 40—2 ri 
Larger and longer..........-2..-:. 0% 35 % 30—5 % 


MACHINE BOLTS—Warehouse discounts in the following 


sities : 

—, York Cleveland Chicago 
% by 4 in. and smaller........... 0% 50 % 40—10% 
fargur and longer up to 1 in. by 30 in. i 5 % 40% 35—5 % 


places named the following 


WASHERS—From warehouses at the 
amount is deducted from list price: 


For wrought-iron washers: 


New York ..... $1.00 Cleveland ..... $2.00 Chicago ..... $3.00 
For cast-iron washers the base price per 100 Ib. is as follows: 
$5.00 Cleveland ..... $4.50 Chicago ..... $3.50 


New York 


COPPER RIVETS AND BURS sell a‘ the following rate from 
warehouse: 


Rivet _ooOAeNr"=-"~— ara —K—K—K——"™_ 
Jan. 1.1918 One Year Ago Jan. 11, 1918 One Year Ago 
Cleveland. List plus 10% List gms pos List plus 10% List plus 10% 
Chicago. List p’ List price ‘ List price 
5 


rice 
New York. 20% from list 1. 2% % from List plus G 10s % from 
is 


RIVETS—tThe following quotations are allowed for fair-sized 
orders from warehouse: 


New York Cleveland Chicago 
z ee 30 % 35 % 40% * 
Steel ; and smaller pF =< $2 a 


PE cc ce eee eeseareveseneseus 
*For less than keg lots the discount is 35%. 


Button heads, 2, 7, 1 in. diameter by 2 in. to 5 in. sell as fol- 
lows per 100 Ib.: 


New York ..... $700 Cleveland ..... $5.85 Chicago ..... $5.50 
Coneheads, same sizes: 
New York ..... $7.10 Cleveland ..... $5.95 Chicago ..... $5.60 


AMERICAN MACHINIST 


80a 


’ 


ni 


MISCELLANEOUS 


SEAMLESS DRAWN TUBING—The base price in cents per pound 
from warehouse in 100-Ib. lots is as follows: 


New York Cleveland Chicago 

Dt 6k ciceebd nie ened Rees deed 36.50 38.00 39.00 

se 64 ward hak Sareea eee 39.00 39.00 40.00 
For immediate stock shipment 3c. is usually added. The prices of 


For lots of less than 100 Ib. 


course vary with the quantity purchased. 
for lots of less than 75 Ib. 


— not — than 75 Ib., the advance is le. 
ut not less than 50 Ib., the advance is 2c. her base (100-Ib. 1 

for less than 50 Ib, but not less than 25 ib. 5 should be added ou 
base price; and for quantities under 25 Ib. the Sawwenee above base is 10c. 


TIN PLATES—Warehouse prices per box: 


Coke tin plate, 14 x 20: 
—a York——._-—— Cleveland —, “S) a AN 
0 


Jan.11, One Jan. 11, One Jan 

— onan Year Ago 1918 YearAgo 1918 Year Ago 

lh i ated aed 12.0 $8.50 $12.00 $7.50 $11.75 7.10 
i oe Ee Dnwks cas 12.15 8.65 12.17% 7.70 11.90 a 25 

Terne plate, 20 x 28: 
Base Net Coat- 

Weight Weight ing 
100 Ib. 200 3..$19.00 $13.30 $18.95 $13. 2 $17. +4 12.30 
I. C. 214 8.. 19.30 13.80 19.25 15.50 18.25 StS 60 
I. C, 270 8.. 21.30 1580 21.75 15.75 20. 35 14.90 
I. C. 218 12.. 21.50 . 15.00 21.75 14,10 19.25 13.00 
I. Cc, 221 15.. 22.00 15.50 22.50 14.60 19.50 13.95 
I. C. 226 30.. 22.50 16.50 23.25 15.75 20.50 14.85 
I. C. 231 25.. 23.00 17.50 ag 0 16.25 21.36 1600 
I. C. 236 30.. 23.50 19.00 5 17.25 22. 25 17.05 
I.C. 241 35.. 25.00 19.50 26. 5 18.25 23.25 17.95 
I. C. 246 40.. 25.50 2250 0 19.50 24°55 19.15 





COTTON WASTE—tThe following prices are in cents per pound: 
—————_New York————_ 
Jan.11,1918 One Year Ago Cleveland 

11.00 t0 13.00 13.00to0 15.00 16.00 
8.50to 12.00 10.00to12.00 12.50 


Chicago 
12.00 to 13.00 


White 
10.00 to 12.00 


Colored mixed. . 


SAL SODA sells as follows per 100 Ib.: 


. Jan.11,1918 One Month Ago One Year Ago 
aici bide 6 Aacwe se ea $1.75 1.75 se 75 
PE, cs énvacvencas 1.75 1.75 5 
Ce +45 waewetewaneee 2.35 2.10 ‘25 
i ( EIRP RTE 2.50 2.00 1.85 


COKE—tThe following are prices per net ton at ovens, Connells- 
ville, and cover the past four weeks: 


Dec. 21 Dec. 28 Jan. 4 Jan. 11 
Prompt furmace ..........0- $7.00 $7.00 $7.00 $7.00 
Prompt foundry ........... 7.00 700 7.00 7.00 


WIPING CLOTHS—In Cleveland the jobbers’ price per 1000 is 
as follows: 


BBM BS BBB cc ccccccsces See «See SB Hee 6680 con caevs $52.00 
In Chicago they sell at $30@33 per 1000. 
FIRE CLAY—The following prices prevail: 
Jan. 11,1918 1 Month Ago 
8. chat tie ee enveeereneen 100-lb. bag $0.50 $0.50 
Se soos ce caanntouse 375-Ib. bag 2.50 2:00 


ROLL SULPHUR in 360-Ib. bbl. sells as follows per 100 Ib.: 
Jan.11,1918 One Month Ago One Year Ago 


- > eerrerr “. - 4 to 4.30 $4.15 to 4.30 2. 25 
ree ee 4.50 2.60 
GH ec ccccccesouses i 00 4.00 2.65 


LINSEED OIL—These prices are per gallon: 
—New York—, —— Cleveland —,. — Ppicage — 


Jan. 11, One Jan.11, One Jan. One 
1918 YearAgo 1918 Year Ago 18 ‘Year Ago 
Raw per barrel. . $1.31 $0.96 $1.35 $1.00 $1.28 $0.98 
1.41 1.06 1.50 1.10 1.38 1.08 


5-gal. cams ....... 


WHITE AND RED LEAD in 500-lb lots sell as follows in cents 
per pound: 





Red — — White—_ 
Jan.11.1918 1YearAgo Jan.11,1917 1 Yr. Ago 


: . Dry Dry 
Dry In Oil Dry InOil andiInOil and In Oi) 
25- se. Ib. kegs 11. 4 11.00 10.50 11.00 10.50 10.50 
sy Ie Pr ecwcs 11.75 11.25 10.75 11.25 10.75 10.75 
100-Ib. keg .....- 11.25 11.50 11.00 11.50 11.00 11.00 
1- to 5- 1b. cans. 13.25 13.00 12.50 12.50 13.00 12.50 
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METAL WORKING 


Irvington—The Reliable Tool Co. 
; incorporated with $125,000 capital 
build a factory 
Katzan, Newark, are 





Katzan, Irvington, V. 





factory on 


ing Co., 
turer of machinery, 
tal stock from $400,000 to $1,000,000 
plans to establish a branch assembling 
plant here. M. B. Lloyd, Gen. Mer. 


Birnie Ave., 


build the 


has purchased a 10-acre tract 
ristown and Erie R.R.. 





NEW ENGLAND STATES 


Conn., Hartford—The S. K. F. Ball Bear- 
ing Co., 330 New Park Ave., has awarded 
the contract for a 125 x 200-ft. 
Conn.,, Waterbury — The Connecticut 


Brass and Manufacturing Co., 660 
Main St., has purchased the plant 


Pilling Brass Co., on Watertown 


plans to build an addition to same. 


Conn., Waterbury—The Scovill Manufac- 
turing Co., 99 Main St., manufacturer 
brass goods, is building an addition i 
East Main St. Noted Nov. 


Mass., Boston-—The Lloyd Manufactur- 
of Menominee, Mich., manufac- 
has increased its capi- 


Mass., Everett — The General 


Co., River Rd., Schenectady, N. Y., 
ing a l-story, 47 x 300-ft. brick and steel 
foundry with a 45 x 120-ft. wing. i 
mated cost, $35,000 Noted Jan. 3. 


Mass., Hudson — The Lapointe } 
Tool Co., Tower St., is building a 60 x 100- 


addition to its plant. 


Mass., Springfield—E. J. Fleming, 
has awarded the contract 
a 2-story addition to its iron foundry 
mated cost, $6000 


Mass., Springfield—The Westfield Manu- 
facturing Co., Cycle Ave., manufacturer of 
motor cycles, is building a 51 x 200-ft. 
a 61x 100-ft. factory. 


R. L, Woonsocket — The Taft-Pierce 
Manufacturing Co., 32 Mechanic 
manufacturer of machinery, is building 
2-story, 32 x 58-ft. addition to its factory 
Estimated cost, $6000. 


MIDDLE ATLANTIC STATES 


Md,, Baltimore—Fire recently 


the factory of the American 
Works, 332 Hamburg St Loss, 


Md., Baltimore—M. Kirsch plans 
garage on East Hill St., 
was recently destroyed by fire 
$25,000. 


Mdi., Baltimore—The National 


ing and Stamping Co., 1901 Light St., 
awarded the contract for a 1-story 
to its plant. 


Md., 


N. J., Camden—wW. Webster & Co., 
facturer of ranges, heaters, etc., 
creased its capital 
$450,000 and plans to build an 


its plant. 
N. d., 


steel buildings, including a 


building and a machine shop. Address Mc- 
Ewan Bros., Newton. 


N. J., Hoboken— The Union Metallic 
Cartridge Co., 1500 Hudson St., s 
quired a 75x 100-ft. building and plans to 
equip same for its own use. 


Newark—Fire recently 
the :~* of the Federal Shipbuilding Co. 
on Kearney Meadows. 

factory. 
, has awarded the con- 


plant to be erected on a 1300-acre site at 


Morgan Station near here. Estimated cost, 


N. 4., Thorofare—Fire recently 
the factory of H. 
turer of wagons and carriages. 


, is having plans pre- 


+ Buffalo—The - we = R. 
plans to build a 1-story, 
at 1068 Seneca St. 
, Buffalo—The Sizer B nnn Co. 


E stimnted cost. 


Frankfort—The Pratt Chuck Co., 
1 of stamping work, 


to $950,000 and 
plans to build an addition to its plant 


awarded the contract for 


York—(Borough of Manhat- 
me Re, H. Beckman, 2296 University 


has had plans prepared by 
Estimated cost, 
New York— (Borough of Ms anhat- 


, has awarded the contract for a Pp het 


92 x 113- ft. qereee. Estimated cost, 


New Ln sage be ede of Manhat- 
saein from aot to creased 


Sparrow's Point — The Bethlehem 
Steel Co., Bethlehem, Penn., plans to build 
a new li-story, 32 x 34-ft. and 34 x 60-ft. 
addition to its plant here. 


New York—(Borough of 
Lloyd Manufacturing _ 
i manufacturer 
ented machines for weaving reed 
tan work, and metal wheels and gears for 
n children’s vehicles, i s i i 
s 3 < ’ 
stock from $150,000 tal stock from $400,000 to $1,000,000 


. ¥., New York—(Borough of peanpet- 
tan)—The Ludwin Realty 
has awarded the contract for ‘a 
y; 100 x 100-ft. brick and s 
age to be erected on 37th St. 
Estimated cost, 


N. ¥., New York—(Borough of Manhat- 
tan)—The Pennsylvania Crusher Co., 
has increased its capital stock 
to $100,000 and 


Dover—C. Butters, Oakland, Calif., 
along Mor- 
and plans to build 


from $25,000 








N. ¥., New York—(Borough of Manhat- 
tan)—The Pyramid Grate Bar Co., 30 East 
42nd St., has increased its capital stock 
from $5000 to $50,000 and plans to build 
additions to its plant. 


N. ¥., New York—( Borough of Queens)— 
The College Point Boat Corporation has 
had plans prepared by T. Morris, Arch., 
321 13th St., for a 2-story, 50 x 120-ft. 
factory and storage building to be erected 
at Ist Ave. and 3rd St. Estimated cost, 
$10,000. 


N. Y., New York—(Borough of Queens) 
—R. C. Weissmantel, 2311 Cornelia St.. 
has had plans prepared by L. Berger & 
Co., Arch., for a 2-story addition to his 
farage. Estimated cost, $25,900. 


N. Y., Rochester—The Atlantic Stamping 
Co., 180 Ames St., has awarded ‘the con- 
tract for a 1-story addition to its sheet 
metal working plant. Estimated cost, $21,- 
000. Noted Sept. 27. 


N. Y., Rochester—The Seldon Motor Ve- 
hicle Co., Probert St. near East Ave., has 
awarded the contract for a 2-story, 160 x 
200-ft. addition to its factory. Estimated 
cost, $100,000. 


N. Y., Solvay—Frazer & Jones plan to 
build an addition to their steel foundry. 


N. Y., Syracuse — The Onondaga Bed 
Manufacturing Co., 718 East Water St., 
manufacturer of metal beds, has increased 
its capital stock from $30,000 to $75,000 
and plans to build an addition to its plant. 


N. Y., Syracuse—The Porter-Cable Ma- 
chine Co., East Water St., has increased 
its capital stock from $100,000 to $150,000 
and plans to equip the new extension to 
its plant on North Salina St. W. A. Rid- 
ings, pres. Noted July 12. 


. Syracuse—The Smith Wheel Co.. 
10h “North Geddes Ave., manufacturer of 
automobile wheels, has increased its capi- 
tal stock from $1,000,000 to $3,000,000, 
and plans to build an addition to its plant. 


Penn., Erie—The American Sterilizer Co., 
12th St., manufacturer of scientific instru- 
ments, is building a 1-story, 50 x 70 ft. 
addition to its plant. Estimated cost, $10,- 
000. Noted Dee. 13. 


Penn., Hanover—The Bethlehem Steel 
Corporation, ist Natl Bank Bldg., Pitts- 
burgh, has purchased the Bittinger Stone 
Quarries and will install additional ma- 
chinery in same. 


Penn., Harrisburg—-M. Brenner & Sons, 
633 Herr St., is receiving bids for a 4- 
story, 65 x 90-ft. garage to be erected 
on Hamilton and Susquehanna St. Noted 
Jan. 10. 


Penn., Lawrenceville—Fire recently de- 
stroyed the hammer shop and 21-in. mill at 
the Park plant of the Crucible Steel Co., 
31st and Smallman St. Loss, $30,000. 


Penn., McKeesport — The National Tube 
Co., Frick Blidg., Pittsburgh, has awarded 
the contract for a 1-story, 150 x 240-ft. 
factory to be erected here. Estimated cost, 
$100,000. 


Penn., Norristown—The Summerhill Tub- 
ing Co., West 4th St., is building an ad- 
dition to its plant. 


Penn., Philedelphia—Fire recently de-~ 
stroyed the plant of the Frankford Gas 
Fixture Co., 4273-4275 Frankford Ave. 
Loss, $5000. 
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I—Milling and Grinding Fixtures 
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The “American Machinist” has from time to time 
published articles dealing with the manufacture 
of typewriters and adding machines. This work 
is so varied in the different factories that it is 
almost an endless subject, and while much of it 
is almost identical, the different methods, tools, 
dies, etc., used in obtaining the desired results in 
many cases show great skill both in design and 
execution. It is some of these wnusually clever 
devices which are in use at the Woodstock Type- 
writer Co.’s factory at Woodstock, Ill., that have 
been selected for this series of articles. 





semicircular recess which is generally padded with 
felt or other material, and on which the type end of 
the typebar rests. The location of this rest is quite im- 
portant, otherwise, the distance the different type have 


[: THE front of the typewriter-frame base there is a 








FIGS. 1 AND 2. 


to travel will not be the same and a variation in the key- 
stroke will result. To machine this recess, or typebar 
rest, the milling fixture shown in Fig. 1, was built. 
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The fixture consists of three primary parts: the 
base A, which is keyed and bolted to the milling-machine 
table; the body B, which is a locating jig for the part 
being machined and is supported by and rotates in the 
base A; and the driving mechanism CD, which is actu- 
ated by a sprocket on the opposite end of the worm 
shaft C, and driven by a chain and sprocket on the mill- 
ing-machine feed. 

The body of the fixture has suitable locating devices 
and the work is held in place by the cover, which in 
turn has certain locating pins and is clamped by the 
stud EF, and the bushing F, on the top of which are two 
eccentric bands that engage the crosspin in E. The 
body B is supported by a grooved and gibbed way as 
seen at G, and by a shaft which passes through the base 
at H, and on its outer end carries the bronze worm /, 
which meshes with the worm shaft C. The worm shaft 
C is pivoted in such a manner that it can be disengaged 
from the worm shaft by releasing the levver J. 

To operate the fixture, the table is slightly lowered, 
the work clamped in place with the fixture turned so 
the cutter will start the cut at K. The worm and worm 








SPECIAL MILLING FIXTURES 


gear being disengaged, the table is raised until the cut- 
ter has reached the proper depth of cut. The worm and 
gear are now engaged, the latch L, engaging the lever ./, 
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and holding it in place until the end of the cut is reached 
when it is disengaged by the handle M, striking the 
latch L, so that the cut is stopped at the proper time. 

After dropping the carriage and unloading the fix- 
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left and the fixture loaded with two subframes. The 
hinged broach holder is raised up out of the way until 
the saws have completed their work, after which the 
table is run out to the position shown in the illustration 








FIGS. 3 AND 5 MILLING, 
ture, it is returned to starting position by turning it 
back with the handle M. 

The slotting of the segments or parts in which the 
typebars are pivoted is very exacting, for they must 
be properly spaced, and of exact width; otherwise, the 
type will not strike the platen at the right point and 
will be either too loose, or will bind and stick and cau;3¢ 
trouble. 

The quadruple indexing feature for handling eight 
segments at once is shown in Fig. 2. Each indexing 
head holds two segments which are located by pins 
and are held in place by threaded studs with nuts and 
split washers. 

The index plates are notched for the exact number 
of divisions required in the segments so that it is im- 
possible for the workman to lose his count and make 
too many cuts. 

To load this fixture the milling-machine table is low- 
ered, and after placing and clamping the work in place 
it is fed up against the cutters, then lowered, the fix- 
tures indexed and again fed to the cutters. 

On account of the weight of this fixture there might 
possibly be some danger of the nut om the feed screw 
stripping, in which case there would be a considerable 
smash up. To guard against such an accident, a heavy 
positive stop is placed under the table so that it is im- 
possible for it to drop more than a few inches. The 
fixtures here shown were built by the Brown & Sharpe 
Mfg. Co. 

The key-lever subframes, one of which is shown at A, 
Fig. 3, have narrow slots milled their full length as 
shown in the illustration. In order to retain a wire rod 
which is slightly larger in diameter than the width of 
the slot, it becomes necessary to enlarge this milled slot 
at the bottom. 

This part of the operation is done with the two round 
broaches B, which are clamped and held in the hinged 
holder C, which is supported by the arm D. The rod E, 
is screwed into the milling-machine body and held with 
a locknut as shown. Knurled nuts F on this rod, engage 
spots on the arm D, and serve to give the broaching 
fixture very fine lateral adjustment independent of the 
position of the cutters and the pieces being machined up. 
To operate, the milling-machine table is run to the 





BROACHING 








AND GRINDING OPERATIONS 


and the broach holder is brought down. The table is 
then run back to starting position by hand, the broaches 
doing their work on the return of the carriage, thus 
handling two operations on one machine with one setup. 














FIG. 4. MAGNETIC CHUCK ON A DISK-GRINDING MACHINE 

A great deal of the work in this factory is done on 
Besley grinding machines of the ring-wheel type, the 
work being held on specially constructed Walker mag- 
netic chucks as shown in Figs. 4 and 5. 
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The chuck or fixture shown in Fig. 4 is for holding 
the carriage frame while the several spots are ground. 
The fingers A, are pivoted and held by springs so as to 
secure an even tension on the work which is dropped 
into position behind them. The wing nuts B, lock these 
fingers when the work is in place and a number of mag- 
netic studs C, aid in holding the work in position. 
The whole fixture is mounted on a swinging head which 
passes the work back and forth across the wheel. 

Each machine operator is supplied with a surface 
plate on a stand adjustable for height, so that it can be 
raised and lowered to meet the level of his eyes. Any 
inequality in the work will permit the light to pass. 
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The body of a typebar is slightly thicker than the 
part which enters the slots in the segments, and the fit 
of these parts must be very close, so for this reason 
very small limits are allowed on the thickness. 

One of the magnetic chucks for holding the typebar 
while grinding to thickness is shown in Fig. 5, and 
hardly needs description. The face of the chuck is re- 
cessed to receive the larger portion of the typebars, four 
of which are ground at once as shown in the illustration. 
After grinding on one side the bars are placed in an- 
other chuck and the opposite side ground in the same 
manner. 

(To Be Continued) 


Screw-Thread Tolerances For Munitions 


SPECIAL CORRESPONDENCE 





This article deals with tolerances of U. S. S. form 
of screw threads as established by the Ordnance 
Department for the manufacture of artillery am- 
munition, trench warfare material and for gun 
parts. Practically everything now designed is 
based on “medium fits.” In artillery ammunition 
where parts function but once, it would be absurd 
to require such fits as would be necessary on 
machinery subjected to vibration and wear, and 
it would limit production. 





between the assembled members of a complete 

couple comprising male and female threads, when 
the male member or screw and the female member or 
nut are respectively at the maximum and minimum sizes 
allowed by the tolerances established by the Ordnance 
Department. 

The screw at its maximum size, is the base from which 
all dimensions have been computed. All tolerances ap- 
plied to diameters of the different thread elements of 
this member are minus (—) while tolerances applied 
to corresponding diameters of the nut are plus (+). 


NIG. 1 illustrates the condition of the neutral space 


MINIMUM FEMALE 








the application of such class of tolerances as has been 
selected to suit the use and conditions of the part under 
consideration. 

Fig. 3 shows the dimensions and tolerances of a nut 
which is to be a medium fit on a screw of the dimensions 


TABLE I. TOLERANCES FOR CLOSE FITS 
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—0. 004 —0.004 —0. 008 +0.008 +0.004 +0 004 
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—0.003 —0. 003 0. 006 +0.006 +0.003 +0.00? 

44-56 +0 000 +0000 +0.000 0.002 —0.000 —0.000 —0.000 70 
—0 002 —0.002 —0.00 +0 004 +0.002 +0 002 


—0.000 70 


4 ; 
0.000 0.001 —0.000 00 
+0.002 +0 0015 +0 0015 


64-80 +0.000 +0.000 + 

—0. 0015 —0. 0015 —0. 003 
and tolerances as shown in Fig. 2. The minimum diam- 
eters of the thread elements in the nut were found by 
adding the amount of the neutral space between the 
members, to the corresponding dimensions of a screw 


of maximum size. The amount of this neutral space is 
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Fig. 1—Neutra! space between threaded members. Fig. 2—Dimensions and tolerances on drawing of a screw. 


This makes allowance for the wear that will necessarily 
take place in all internal threading tools which are non- 
adjustable. 

Fig. 2 illustrates the proper method for dimensioning 
a drawing of a part to be externally threaded, and shows 


Fig. 3—Dimensions and tolerances on drawing of a nut 


of course determined entirely by the grade or class of 
fit desired. All detail drawings of parts to be threaded, 
should be made in accordance with the methods shown 
in Figs. 2 and 3. 

By reference to the tables I, II and III, it will be seen 
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that tolerances have been determined for three classes 
or grades of fits; namely, close, medium and loose. 
The class of tolerance to be applied to any nut and 
screw must depend entirely on the function of the parts. 
If a matter of strength is the principal thing sought for 
in design, then considerable attention should be paid to 
the last column in the tables. This column shows the 
approximate, minimum percentage of strength of a full 


TABLE IV. U. 8. STANDARD 
Coarse Threads 
No. of h 2h Width tay 
Threads Single Double of ; 
per Inch Depth Depth Flat Pitch 
4 0. 1624 0. 3248 0.0312 0.02702 0. 2500 
5 0.1299 0.2598 0.0250 0.02165 0. 2000 
6 0. 1083 0.2165 0.0208 0.01801 0. 1667 
7 0.0928 0. 1856 0.0179 0.01550 0. 1430 
8 0.0812 0.1624 0.0156 0.01351 0.1250 
9 0.0722 0.1443 0.0139 0.01204 0.1111 
10 0.0650 0.1299 0.0125 0.01082 0. 1000 
i 0.0590 0.1181 0.0114 0. 00987 0.0909 
12 0.0541 0. 1083 0.0104 0.00900 0. 0833 
13 0. 0500 0.0999 0. 0096 0. 00831 0.0769 
14 0.0464 0.0928 0. 0089 0.00770 0.0714 
16 0. 0406 0.0812 0.0078 0.00675 0.0625 
18 0. 0361 0.0722 0. 0069 0. 00597 0.0556 
thread of the various dimensions given, and will be 


found of great interest to the designer of threaded parts. 

The three classes of fits as set forth in these tables 
will practically cover all requirements in the manufacture 
of munitions, and it will be necessary only for the de- 





TABLE II. TOLERANCES FOR MEDIUM FITS 
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—0. 003 0.003 0. 005 +0005 +0 003 +0.003 

64-80 +0.000 +0000 +0 000 0.00! 0.000 0.000 0.000 63 
0.002 -0. 002 0. 003 +0.003 +0002 +0.0.2 


signer to determine the class of accuracy best suited to 
the conditions to be met; having settled this point all 
the necessary data can quickly be found in the tables. 

It will be noticed that the tolerances in the various 
classes of fit for the core diameter of a screw and the 





TABLE III. TOLERANCES FOR LOOSE FITS 
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20-28 +0.000 +0 000 +0 000 0 004 0.000 —0.000 —0.000 48 
—0. 008 0.008 0.012 +0.012 +0.008 +0.008 

30-40 +0.000 +0. 000 +0000 0.003 0.000 —0 000 0.000 45 
—0. 006 0.006 —0. 008 +0.008 +0.006 +0.006 

44-56 +0.000 +0.000 40.000 0.002 —0.000 —0.000 —0.000 48 
—0.004 -—0.004 0. 006 +0.006 +0.004 +0. 004 

64-80 +0.000 +0.000 +0.000 0 001 0.000 —0.000 —0O 47 
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full diameter of a nut, differ from the tolerances speci- 
fied for the diameters of other elements of the thread. 
Under these conditions it will be possible to produce a 
screw in which the flat of the thread at the root is nar- 
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rower than is specified for the flat of a true U.S. S. form 
of thread. 

As a matter of fact the tolerances for core diameters 
of screws and for full diameters of nuts have been so 
proportional as to allow the manufacture and use of 
taps and threading tools with flats having a width of not 
more than 75 per cent. of the flats on true U. S. S. 


screws and nuts of the same nominal size. Tolerances 
SCREW-THREAD DIMENSIONS 
Fine Threads 
No. of h 2h Width FA. 

Threads Single Double of A 

per Inch Depth Depth Flat Pitch 
20 0. 0325 0.0650 0. 0062 0 00537 0. 0500 
22 0.0295 0.0590 0.0057 0. 00493 0.0454 
24 0.0271 0.0541 0 0052 0 00456 0.0417 
28 0.0232 0.0464 0. 0045 0 00389 0.0357 
30 0.0217 0.0433 0. 0042 0 00363 0.0333 
32 0.0203 0. 0406 0.0039 0. 00337 0.0312 
36 0 0180 0.0361 0.0035 0. 00303 0 0278 
40 0.0162 0.0325 0. 0031 0. 00268 0 0250 
44 0.0148 0.0295 0 0028 0 00242 0 0227 
48 0.0135 0 0271 0 0026 0 00225 0 0208 
56 0.0116 0.0232 0.0022 0 00190 0.0179 
64 0 0101 0.0203 0.0020 0 00173 0 0156 
72 0 0090 0 0180 0.0017 0 00147 0.0139 
80 0 0081 0 0162 0 0016 0. 00138 0.0125 


which admit of these conditions will not result in the 
production of screws or nuts whose threads are cleared 
more than midway between the true U. S. S. form and 
the sharp V-form. Tolerances that allow the use of tools 
having flats differing from the flats of true U. S. S. 
threads as noted above, are permitted; for the reason 
that they provide for more than the usual amount of 
wear in the cutting tools, and still allow the members to 
function properly. 

In order to prevent errors in the design and con- 
struction of gages, it is very necessary that the above 
conditions be thoroughly understood, and it is very de- 
sirable that all parts-drawings having any relation to 
the gages for threads, or to the parts to be threaded, 
should have the following note conspicuously displayed: 
Note: Threads do not conform at root to U. S. S. form, 
owing to additional tolerance being allowed. 

Table IV shows the dimensions of the U. S. S. screw 
threads. 


A New Problem of Women in the Shop 


The employment of women in the shops brings us 
new problems. The unexpected happened the other day 
in a shop which was beginning to employ girls in the 
assembling work. It was not about bloomers or knicker- 
bockers or overalls, nor yet about what kind of a skirt 
or hair protection the lady wore, but it pretty nearly 
broke up the experiment. 

It was a shop where very delicate compasses were 
made and the superintendent was watching the girl to 
see how she took hold. She was very apt and seemed 
eager to get on the work, but the compasses acted as 
though they were invested with demoniacal power. 
There was not any rhyme nor reason in their antics. 

Every one was puzzled, then the superintendent had 
a bright idea. He went to the forelady and held a 
whispered consultation. The forelady passed on the 
word to the learner, who disappeared a few moments 
and then went back to work. 

Presto! everything was changed. The compasses be- 
haved in a perfectly proper manner. The mystery was 
solved. The steel in the front of the lady’s corset had 
played havoc with the compass. 
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| (MANUFACTURE of ELECTRIC MOTORS} 





























IX—Primary Windings, Armature 
Coils and Field Coils 





The primary coils of alternating-current motors 
and the coils used in wound-rotor or direct- 
current armatures are quite similar in construc- 
tion. Both are wound from double cotton-covered 
copper wire, formed into diamond shape and are 
imbedded in the slots of laminated cores. 





principal requirements: they must be accurate in 

order to fit together properly and tight in the slot, 
they should be economical in manufacture, and their con- 
struction must be such that repairs to damaged wind- 
ings can readily be made, either at the motor user’s 
own repair shop or at the service stations maintained 
for the purpose by the manufacturer. 

There are three commercial methods of making coils: 
the mold type, formed coils and pulled coils. Molds 
are substantially wooden blocks with grooves of suitable 
size and shape to receive the wires. Mold coils may 
be wound either promiscuously, so-called basket wind- 
ing, or in layers and turns. In the latter case a coil of 
only one wire in width, a single coil, is made first, the 
turns tied together and then several single coils as- 
sembled and connected together into a complete coil. 
By this method round wire only can be used without 
danger to the insulation. Present-day machines, however, 
are designed for ribbon or strap coils, which material 
uses the slot space more economically, and it is only in 
the smaller sizes of motors, below about 5 hp., that wire 
is used and the above method applicable. From a manu- 
facturing standpoint the mold method has the disadvant- 
age of being a slow process, of requiring much space for 
storing a multitude of different molds and of fre- 
quently necessitating a soldered joint in the coil. Fig. 
87 shows one of these molds and a coil wound on it. 

The second type, formed coils, are made on formers 
of wood or cast iron, shaped to conform to the coil to 
be made. Iron formers are as a rule used for compara- 
tively heavy strap or ribbon. The material after cutting 


I: THE manufacture of primary coils there are three 





to length is bent around a pin before placing on the 
former and then pounded into shape. Accurate coils 
are thus obtained, and that part of the coil outside the 
slot may therefore be short and the whole machine will 
be comparatively narrow. Fig. 88 illustrates this 
method. 

The most up-to-date method of manufacturing coils 
is on the “puller.” The wire or ribbon is first made into 
a loop on a shuttle, Fig. 89, which is a wooden block 
with two pins and arranged for winding on a lathe. 
This loop is then spread apart, “pulled” to the required 
diamond shape on the apparatus shown in Fig. 90. Such 
a puller may be made adjustable, that is, practically uni- 
versal, and the time required for making a coil by this 
method is only about one-third of that required for mak- 
ing a complete coil on a mold. 


INSULATION OF COILS 


An item of particular importance in coils is the insu- 
lation. It is not difficult to find materials of the di- 
electric strength required for the comparatively low 
voltages customary on industrial motors, but the 
mechanical strength of these materials must not be lost 
sight of. Compared with other branches of the machine 
industry the insulation requirements in electric-motor 
manufacture present an added difficulty. However, the 
problem has been mastered to such an extent that today 
we have insulating materials which not only guarantee 
a very long life to the motor insulation and which are 
economical in slot space, but we also have special treat- 
ments which render windings resistant to acids, alkali, 
moisture, heat and oil. The terms “fire-proof,” “acid- 
proof,” etc., are perhaps somewhat too strong. 

The mechanical stresses to which a coil and its insula- 
tion are subjected in action are to be considered; hand- 
ling and placing the coils in the slot, including roping 
and banding, would involve as a rule a certain amount 
of pounding and abuse. In service, centrifugal stresses 
in the case of revolving coils, vibration, the action 
of the magnetic field, etc., are to be considered. Also 
high temperature, with its tendency to cause shrink- 
age and eventually carbonization of the insulating ma- 
terial, must be kept in mind. The performance char- 
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acteristics required on modern motors, on the other 
hand, require a maximum amount of copper in the slot; 
therefore, the most economical use of slot space and 
minimum thickness of insulation consistent with the 
other requirements referred to are to be sought after. 








FIGS. 87 TO 90 


Fig. 87—Wooden mold for alternating-current primary coil and coil loop made on it. 
Fig. 89—Shuttle and loop for pulled coils. 


coil made on it. 


Double or triple cotton covering around the wire is_ 


zenerally employed, but strap conductors are formed 
bare and taped afterward, as shown in Fig. 91. Out- 
side the slot the strap conductors are insulated by layers 
of cotton tape, or for high temperatures, of mica. A 
coil which is completely formed and insulated before in- 
serting into the slot is the best type of coil from an 
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insulating standpoint. In such coils the individual 
groups of small conductors are held together for handling 
by shellaced strips of paper between layers; or better: 
by paper perforated so that the gum or varnish may 
penetrate. In the slot the coils are wrapped with treated 











A NUMBER OF METHODS OF MAKING COILS 


Fig. 88—Iron mold for strap coils and 
Fig. 90—Puller and pulled coil 


paper and cloth. Outside the slot, flexible tape such as 
empire cloth or varnished cambric, is employed. These 
materials have high dielectric strength, are flexible, 
strong, elastic and of leng life. Cells from tough paper 
treated with paraffine are placed in the slots before 
winding. This facilitates the insertion of the coils in 
the slot. A tight fit of the coil in the slot is essential 
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to prevent slipping in service and thereby chafing of 


the insulation. Figs. 92 and 93 show the process of 
winding a modern direct-current armature and an alter- 
nating-current motor primary with pulled coils. 


FIGS. 91 TO 94. 


Fig. 91—Taping of coils. 
stator-formed coils. 

The insulation tests applied to the individual coil and 
the finished-wound machine are two-fold: the one 
measures the ability to withstand the voltage strains 
occurring between the parts of the winding and the 











TAPING, WINDING 
Fig. 92—Winding direct-current armature with pulled coils. 
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ground, the other determines the condition of the 
insulation as to dryness and cleanliness. The first is 
called a test for dielectric strength and is performed, 
according to the standardization rules of the American 





AND TESTING COILS 
Fig. 93—Wifding, alternating-current, 


Fig. 94—Insulation test of coils, or windings 


Institute of Electrical Engineers, by. applying for one 
minute between the winding and the ground an alternat- 
ing current equal to twice the normal voltage of the 
circuit to which the apparatus is to be connected, plus 
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one thousand volts. The second test is calied a test for 
insulation resistance and is usually made by applying a 
direct-current voltage of 500 volts between conductors 
and ground, using a voltmeter in series with the insu- 
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more important, hence above 5 or 74 hp. open slots 
are used. The coils in this case are retained in the slot 
by fiber wedges, or in some of the small direct-current 
armatures by a banding wire imbedded below the sur- 




















FIGS. 95 TO 99. A NUMBER OF DIFFERENT WINDING METHODS 
Fig. 95—Winding alternating-current stators, threaded-in coils. Fig. 96—Finished-wound, direct-current armature. Fig. 98— 
Shunt coils and strap-wound, commutating pole coils. Fig. 99—Semi-automatic winding machine for wire-wound field coils 


lation. This latter test is, however, of secondary im- 
portance and is subject to variations of temperature, 
humidity, etc. Fig. 94 shows the testing of such coils 
and the test box used, on which voltages up to 16,000 
volts are obtainable. While the ordinary alternating- 
current motor coil is designed to pass test on two times 
normal voltage plus 1000 volts, it is necessary to provide 
a margin in manufacture. The individual coils are 
therefore subjected to a still higher voltage, so that 
after the coils are placed in the slots and roped no fail- 
ures on test will occur which would delay production. 
As a matter of fact, practically every one of the motor 
coils under description, although used on only 220 volts, 
will withstand as much as 4000 or 5000 volts. 

Small alternating-current stators and direct-current 
armatures are made with partially closed slots, the in- 
dividual wires of the coils being threaded through the 
small opening in the slot, as shown in Fig. 95. On 
larger machines the possibility of quick repairs becomes 


face of the core. Fig. 96 shows a finished-wound, up-to- 
date construction of direct-current armature. On 
alternating-current motors the open slot is very unde- 





FIG. 97. MAGNETIC WEDGE 


sirable electrically, inasmuch as the open slot space has 
a result equivalent to an increase in air gap. Metallic 
wedges have therefore come into general use, and to 
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a large extent duplicate electrically the condition of an 
overhanging tooth and at the same time permit easier 
removal of the coil than with the partially closed slot. 
The best form of such wedges is the 3-piece or so-called 
hairpin type of wedge, shown in Fig. 97. The center 
part is made of a strip of drawn brass and is flanked 
on each side by an accurately drawn steel strip, the 
whole being insulated from the primary teeth when be 
ing inserted in the slot by means of Fuller-board strips. 
The hairpin form together with a clinching of the 
strips at the open end, very effectively prevents the 
wedge from loosening or coming out under the influence 
of magnetic pull or vibration in service. 

Shunt field coils for direct-current motors are made 
from single cotton-covered wire, wound on spools from 





FIG. 100. 


VACUUM IMPREGNATING TANKS FOR 
MOTOR WINDINGS 


treated Fuller board. For higher currents, in series or 
commutating coils, square wire or strap is used, wound 
either flat or edgewise and insulated between turns by 
layers of tape or asbestos. Fig. 98 shows both of these 
types of field coils, while Fig. 99 shows a special ma- 
chine designed to do this work expeditiously, both for 
the large number of turns of fine wire required in shunt 
coils and the comparatively heavy strap for series coils. 
All these coils, after winding are given a thorough im- 
pregnation of insulating gum, applied in vacuum, fol- 
lowed by pressure, so as to insure thorough penetration, 
and they are kept at a temperature of 300 deg. F. for 
about 2 hours. Large iron tanks, equipped with tem- 
perature- and vacuum-controlling apparatus are used for 
this purpose, Fig. 100. 


Ball Bearings for Electric Motors— 


Erratum 


On page 1080, Vol. 47, the fifth line of the second col- 
umn, the air-gap space should be 0.023 in. instead of 
0.0023 in. as printed. 
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The Gagemaker’s Inspection of His 
Own Product 
By H. J. BINGHAM POWELL 


At the meeting of the American Society of Mechan- 
ical Engineers on Dec. 4, 1917, in the Section of the 
Annual Convention devoted to gages, the writer was 
asked to speak. He had not come to the meeting pre- 
pared to take part in the discussion, but on hearing 
the report of the gage committee recommending that 
master inspection gages and reference gages be sent 
to the Bureau of Standards for verification and certifi- 
cation, he was strongly impressed by the necessity for 
firms themselves taking steps to make this desirable 
measure effective by having a reliable gage inspection 
of their own as a necessary auxiliary to the Govern- 
ment inspection, and he brought this point forward 
at the meeting. During extensive experience of the 
last year and a half on inspection of all classes of 
gages in charge of the British Gage Inspection De- 
partment in this country, the writer has often felt 
how helpless many gagemakers are through the lack 
of proper inspection methods of their own. As a rule, 
such a gagemaker is content if he possesses a set of 
Johansson blocks, micrometers (thread and plain), and 
wires. With such equipment he believes that all re- 
quirements have been met. But he really knows very 
little of the condition of his gages (and here the writer 
especially refers to screw gages) by such elementary 
means of checking; and is surprised and troubled when 
his gages are returned by the Gage Department as 
rejected or to be rectified. 


HELP FOR GAGEMAKERS 


To help gagemakers to establish a scientific inspec- 
tion of their product, the writer has recently written 
and extensively circulated an illustrated brochure on 
the subject, entitled “The Inspection of Screw Gages 
for Munitions of War.” The text has been lately repub- 
lished in the American Machinist, so the methods of 
inspection brought forward in the brochure need not 
be further referred to here, but some com'nents on the 
subject of firm’s-inspection and the necessity of it as 
a means to the end of producing large quantities of 
correct gages, are desirable. 

Munitions gages must be accurate. The maker does 
not always understand the why and wherefore of the 
low tolerances he is required to work to, but he may 
be assured that the reasons are sound, and not merely 
capricious, as he often seems to think. 


THE QUESTION OF TOLERANCES 


The tolerance of accuracy of a gage bears, of course, 
a definite relation to the closeness of workmanship re- 
quired in the product on which it is to be used. Now, the 
allowances in the dimensions of munitions are small, very 
small. Does the average gagemaker realize what a very 
accurate and precise piece of work for instance, a shell or 
a fuse is? A shell must be kept close to weight, to 
size, and be finely balanced. The fuse that screws 
into it must be a tight fit, and fit any of the millions 
of shells it may be fixed to, without delays and in the 
turmoil of the battle line. The fuse itself is a compli- 
cated mechanism, and the parts must function perfectly 
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to insure safety and accuracy of fire. Looseness or 
tightness of the moving parts would be fatal and 
might cause premature explosion, thereby bringing 
disaster to some of our own men and demoralization 
to others. It is to be remembered also, that our trenches 
and the enemy’s are only a very short distance apart, 
. that curtains of fire, move but a few yards in front of 
the advancing troops; thus one can realize what ensues 
if the shells do not range exactly right or explode 
before the calculated moment. Then in the gun itself: 
a jammed cartridge case, or one with a convex head 
that prevents the breech being closed! what moral effect 
would that have on a perspiring gun-crew loading over 
twenty shots a minute? 


GREAT ACCURACY NECESSARY 


It will be seen there may be no question of the 
extreme accuracy required in munitions, and therefore 
the gages must, on their part, correspond. The tolerance 
in a gage can only be a fraction of that allowed in 
the product. Otherwise, not only will the munitions be 
dangerous in use and worthless in action but also 
the quantity or output of munitions, will be seriously 
prejudiced; because good work would be rejected by a 
poor gage, equally as bad work is accepted. Thus the 
writer would press the point: to obtain without delays 
the large quantities of correct gages that must be 
available in the next few months, gagemakers should 
take immediate steps to do their part in the inspection. 
After all, a gage is a precise measuring device, and 
its accuracy is not a matter of opinion but of careful 
and precise inspection. 


WHAT HAPPENS WITH CONDITIONS AS THEY 
ARE AT PRESENT 


As now generally happens, the maker of the gage 
does his best in meeting specifications by verifying its 
accuracy with the deficient means at his disposal, and 
has to trust largely to luck to get it passed by Govern- 
ment inspection. Often he is unfortunate and the gage 
is rejected, or else sent back to him for rectification. 
In both instances, he is wasting time—valuable time 
of his own and that of the Government—and losing 
money. If he knew, by a correct and careful inspection 
of his own, that the gages at the various stages of mak- 
ing were meeting the specifications, what a satisfaction 
that would be! As a mere example: often a poor 
screw gage can be saved in the lapping operation, when 
slightly out of form or deficient in the lead. Also, the 
workman would have more self confidence if he knew 
how his gage was coming along on the various opera- 
tions. A matter of two thousand dollars can equip a 
gagemaker with the following essential equipment, 
apart from the usual measuring devices of the work- 
shop: 

1. A “Projection” apparatus. 

2. A screw diameter-measuring machine, with wires. 

3. A pitch (or lead Machine. 

4. Standard sized blocks, by which to set the ma- 
chines and micrometers. 

In the booklet previously referred to all this equip- 
ment is described and the writer trusts he has been able 
to impress on gage makers the vital necessity of ac- 
quiring it. 
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Ship Draftsmen Are Needed for 
Emergency Fleet Work 


The Civil Service Commission issues the following im- 
portant notice: 

There are not enough ship draftsmen in the United 
States to do the drafting work needed to carry out the 
naval- and merchant-shipbuilding programs. Our coun- 
try is engaged in the execution of the greatest warship 
construction plan in history, providing for 787 vessels, 
including all types from superdreadnaughts to sub- 
marine chasers. Naval appropriations aggregating 
nearly two billions of dollars have been made since 
August, 1916. 

Coincident with the demand for increased naval work 
there is an equally urgent call for an increase of mer- 
chant-ship construction. It is betraying no secret to 
say that in both branches there is a shortage of technical 
men available for the work. 

The United States Civil Service Commission is en- 
deavoring to relieve the dearth of ship draftsmen by 
recommending to the heads of colleges and technical 
schools that senior students in engineering courses be 
given intensive training in naval architecture during 
the coming spring, with a view to making them avail- 
able for employment as ship draftsmen in June. The 
commission is also receiving applications from qualified 
architectural, mechanical, and structural steel drafts- 
men, and is certifying them for employment in the 
Navy Department and in navy yards on ship work. 

Local boards of civil service examiners at the post 
offices in all of the larger cities are furnishing detailed 
information and application blanks. Applicants are not 
required to appear in an examination room for a writ- 
ten examination, but are rated upon their education, 
training, and experience. 


Keeping the Good Will of the Employee 
By I. B. Ric 


The article by H. D. Murphy, on page 17, is excellent 
and should be carefully considered by shop managers 
generally. There is, however, one point about which 
there might be some discussion. I refer to the para- 
graph on paternalism, and presume that we should agree 
on that if we talked it over a little. 

I agree that paternalism of the condescending my- 
good-man type, does not get very far; but the paternal- 
ism which is keeping an eye on the housing conditions of 
employees, that the health of the worker and of his 
family may be insured is quite likely to receive response 
in most cases. This is especially true when there is an 
epidemic of some sort in poorly kept districts, and the 
children of the paternalized district escape. 

Of course, I agree that this should be a municipal 
task but until it is, we must welcome the next best. An 
increase in the pay envelope might enable the worker 
properly to adjust matters for himself, but we have 
no assurance that he would. 

I am not advocating paternalism, but there are cases 
where it seems the only way until our municipal or 
community conscience gets busy and we demand proper 
living conditions for all in the interests of self- 
protection if cf nothing else. 
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DO aaeee agEbeanae eater: 


Series for Executives 





The writer of this article has commented ex- 
tensively on statements made under the above 
heading in a previous issue. Creative reasons for 
inventions are set forth and the human side of 
the inventor discussed. 





=7HERE appears on page 1027, Vol. 47, 
of the American Machinist, an article 
by R. G. Pilkington, entitled “A Fair Roy- 
alty Contract for Employees.” In this 
article, views possessing both wisdom and 
truth are expressed, and the author has 
undoubtedly had some experience with patents and with 
the methods of marketing them, but some of his ideas 
are not practical; as an instance: he told his friend to 
get along on his salary and to put every cent of his 
royalties into the stock of the company. This is an 
idealistic situation, presupposing first, the invention of 
an acceptable device; secondly, its immediate adoption 
by the employer of the inventor. To tell a man, no mat- 
ter how extensive his shop knowledge, closely to follow 
the lines to which he i$ intimately allied and to look 
for avenues of improvement, is undoubtedly sound. 
But how many men with fair educations, with a thor- 
ough knowledge of their duties—be they in any of the 
multifarious lines of manufacture—have been capable 
of producing anything of real practical value to the 
world, or even to those by whom they are employed? 
They conjure their brains as to what to devise, but 
mostly without avail. 


S A rule an invention is an inspiration; maybe 
SBT created by thought on a given subject, perhaps 

by suggestion; or as more frequently happens, 
it may be the result of an idea that flashes through the 
mind, which is more or less an inspirational means to the 
creative end. There are professional inventors, and by 
this term is meant men who are mechanical, electrical, or 
chemical engineers, brought into consultation to solve a 
given problem. To them is explained what is desired, 
and they proceed with their work in precisely the same 
methodical manner as does an architect in preparing 
plans for the erection of an edifice. While what they pro- 
duce may unquestionably prove patentable subject mat- 
ter, the fact remains that they are solving only a sub- 
mitted problem. 
There are many little devices involving practically no 








A Fair Royalty Contract For Employees 


By GLENN B. HARRIS 


mechanical knowledge, yet which involve true invention, 
and which have made fortunes for their originators. 
As an example the egg beater: a simple, practical and 
ingenious contrivance. The man who devised it may 
have seen one of his female relatives laboriously whip- 
ping eggs with a fork, and whether to relieve her of the 
tedium of the work or to garner riches in abundance, 
he invented the egg beater. Millions of these handy lit- 
tle devices have been sold, and if the inventor received 
his just deserts, his reward should have been large. No 
mechanical difficulties stood in the way of the solution 
of this very simple problem; but the thought, the idea, 
was an inspiration. In the cases of Bell, Edison, Brush, 
and Marconi, also of McCormick, Whitney, Bessemer, 
and the Wrights—all had in mind a definite goal; a 
fixed purpose; something to be solved. They worked 
along the lines of their ideas for years, before anything 
of value was produced. They possessed, all of them, 
tenacity of purpose in a marked degree. 


inventors are not appreciated or recognized. On 

the other hand everything is deprecated and their 
Legion of Honor, is only bestowed after they have re- 
ceived their pecuniary reward, which must be in abund- 
ant measure if the inventor is to receive recognition as 
the producer of something of incalculable benefit to man- 
kind. 

We hear the cry from far and near, “this war will 
be won by airplanes!” but most of the readers of the 
American Machinist will recall the time when the Wright 
brothers went to the sand dunes of North Carolina to 
conduct their experiments. With no engine, but only the 
planes, they would throw themselves in the air, and in 
this way ascertained that the surface area of the planes 
exposed to the atmosphere was support for their weight, 
and that of the flying machine; the question of motor 
installation was then more or less an easy proposition. 
Be that as it may, the Wrights were looked upon as crazy 
followers of Mother Shipton, and were ridiculed on all 
sides. They were thought fit subjects for incarceration 
in the psychopathic ward of the most available public 
institution, and yet this invention is to win the war. 
Also with Jules Verne’s “Twenty Thousand Leagues 
Under the Sea”: This work of fiction was ideal reading 
for the youngsters, and for that matter for some of the 
grown ups, years ago. How many are there who ever 
thought it possible that a practical submersible vessel 
would ever be realized? And yet we are presented daily 


i” IS a peculiar circumstance that the efforts of 
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with striking evidence of its efficiency, in fact deadli- 
ness, aS a weapon or instrument of warfare. 

It is true that the up-to-date manufacturer is keenly 
alive to the necessity of keeping in advance of the times 
if possible, otherwise at least to keep abreast of them. 
It is a fact, however, that an employer is not as keenly 
alive to the possibilities of an invention produced by 
one of his own men as would he be with one submitted 
by an outsider; then, too, the passing of a small check 
is in a great many instances, deemed entirely adequate 
compensation. It is not the easiest of propositions to 
induce an employer to take over an invention on a roy- 
alty basis, and it is almost unheard of to enter into a 
royalty contract until after the patent or patents shall 
have been granted, or rather issued, although an agree- 
ment having this in view, could properly be made con- 
tingent on issuance. Until the actual issue of a patent, 
an alleged inventor has no more actual rights than he 
possessed prior to the filing of his applicaticn for patent, 
and there is no possible grant that can be given except 
on the basis of understanding that the rights will be 
conveyed “as and when the patent is issued.” 


QUITCLAIM deed to a piece of realty can be 
ia given by a party who has never had even one 

copper invested in the property, while a war- 
ranty deed is a guarantee of ownership (or at least sup- 
posed ownership) if everything be regular. 

The contract set forth may be a fair one for the 
employee, but how about the employer? He is com- 
pelled to name the device according to the inventor’s 
whim or dictation. The contract as stated in the editor’s 
footnote should be corrected, as the validity of a patent 
is never judicially brought to the attention of the courts 
until after the commencement of infringement proceed- 
ings. If the contract is amended to read “if the patent 
is deemed to be infringed,” it shall be incumbent on the 
party of the first part to bring an action for infringe- 
ment. In an infringement action the defense might 
be non-infringement, and the question of validity not 
entered in any way as a defense. “The writer has had 
this personal experience. In one instance a patent was 
sued under, and after trial the patent declared valid by 
the court of last resort. The infringing concern was 
closed, and considerable damages collected from the in- 
fringing users. Another concern entered the field with 
a somewhat differently constructed device. Suit for in- 
fringement was brought, and the defendants set up as 
a defense non-infringement, and after a thorough and 
exhaustive trial of the case, their contention was sus- 
tained, and we were thrown out of court. In the one 
case the patent was declared valid, and infringed, but 
in the second instance through a change in construction 
infringement was avoided, and non-validity could not 
be pleaded, as the highest court had already passed 
favorably on this question. 


one to which an employer might make strenuous 
objection, if only for personal reasons; that is, 

the undesirability of the inventor as a stockholder. 
Another very serious objection is that permitting the 
party of the first part to “at all times during business 
hours visit and inspect the offices and shops of the party 
of the second part, to inspect the work being done under 


It THE agreement presented, the clause (f) is 
é 
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this agreement and to examine the original books and 
records on which the statements as to the total of the 
headlights manufactured are based.” As a broad propo- 
sition, the writer would not sign an agreement contain- 
ing the quoted provision with the inventor of the best 
device that ever bore patent protection. Stated times 
for the examination of books, say quarterly, is sufficient 
for all necessary purposes, and as to plant examination 
and interference with work in progress these would not 
be tolerated in the slightest degree by one shop in a 
thousand. Some crank of an inventor, or we will call 
him an over-enthusiast, would continually be under foot 
and around snooping, and the suspicious inventor would 
be as bad if not worse. There is no manufacturer in 
possession of his faculties who would consent to the 
proposed arrangement as outlined. 


contract calls for a minimum of royalities, so in 
reality the patentee must rest content if this min- 
mum be lived up to by the party of the second part. 

It is not every concern that would care to place an 
inventor and patentee in charge of the production of 
even his own invention. The reasons might be many 
and well founded. His ability or rather lack of it, 
might be brought into question and prove a serious ob- 
stacle to his engagement in the capacity mentioned. 
Personal habits or characteristics of temperament might 
also prove detrimental to an engagement of the char- 
acter proposed. 

An inventor in dealing with a reputable manufacturer 
would naturally be thoroughly conversant with his 
standing and ability satisfactorily to produce the article 
in question; otherwise it would be discretionate to cease 
negotiations; in fact, never to begin them. 


iL N REGARD to the examination of the books; the 


NE clause which might be added, and with ad- 

vantage to the party of the first part is: 
to make provision that the party of the sec- 
ond part shall not become interested in any manner in a 
competing invention or do anything that might prove 
antagonistic to the interests of the party of the first 
part. As a matter of fact it should be made incumbent 
on the party of the second part in all ways to promote 
the introduction of the device as generally as possible. 
Mr. Pilkington’s friend is wished every success in the 
production of a meritorious and highly profitable inven- 
tion, but even after he has produced something that is of 
value, the question arises as to whether or not he is at 
liberty to proceed with its manufacture and sale, in view 
of prior patents. 

The Berliner microphone transmitter, which is in 
universal use today, and which has served to make 
speech distinct on the telephone, was an invention 
of the highest order; but in view of Bell’s patent it 
possessed no value for independent use until the latter 
had expired. Fortunately though for Berliner, it was 
taken over by the Bell company at a highly remunerative 
figure. This might prove the case in the instance in 
discussion. 

As to the royalty contract, I am of the opinion that 
in order to get a fair one the friend will have to perform 
hypnosis on his employer or call on the Genii, of Alad- 
din’s Lamp; and, I am inclined to think that lamp will 
require a considerable amount of hard rubbing. 
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that is Helping to Win the War 

















At the Marre 


E ARE accus- 
tomed to think 
only of guns and 


ammunition as means of 
winning the war, but 
there is hardly a class of 
machine which does not 
play its part. There are 
three types of cranes in 
use at three widely sepa- 
rated points of the 
globe: On the historic 
Marne, at the Arctic 
port of Archangel and in 
a shipyard at an Amer- 
ican point, all helping in 
different ways to win 
the war. 

The unloading of coal 








Locks at Archange-, 
Russia. 


tests of endurance and 
of constructive capacity 
in the months to come. 

The American ship- 
yard crane is known as a 
three- motor gantry 
crane, and has a 40-ft. 
span, lifts 30 tons and is 
equipped with independ- 
ent electric motors for 
the hoisting, for the 
cross movement of the 
crane and for its sup- 
porting car, as well as 
for swinging the crane 
to any desired position; 
it also has its independ- 
ent motor for moving 








in a secluded spot with 
no sign of a dock, may 
play even a greater part 
than the handling of freight at the great docks at Arch- 
angel, since the collapse of the Russian resistance— 
even though it be as temporary as we hope—makes 
what is loaded or unloaded at that point of little imme- 
diate concern to us. The crane in the American ship- 
yard may yet play the most important part of all; be- 
cause the building of ships is to be one of the crucial 


At an American Ship Yard 


the whole gantry with 
its total load, along the 
track in the yard to any 
desired point. These illustrations show the great im- 
portance of the problem of handling materials of all 
kinds, in the shop as well as outside and in far corners 
of the earth. Improvements in the handling of the 
machine-shop work will play an important part in over- 
coming the labor shortage which is sure to be felt dur- 
ing the coming year, 
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After-War Prospects for American Machine 
Tools in France 


By C. E. CARPENTER 


President of the Allied Machinery Company of France 





One of the questions most frequently asked by 
those familiar with the tremendous growth that 
has taken place during the past three years in the 
French production of war material, concerns the 
use to which machine tools purchased by France 
during the war will be put after peace is de- 
clared. 


ANY persons in more or less close touch with 
M the French industrial situation, have expressed 

the belief that France will have imported dur- 
ing the period of the war such large quantities of ma- 
chine tools that not only will machinery be a drug on 
the market immediately after war, but that for many 
years the importation of such goods will practically 
cease. At first blush it is easy to accept this view, since 
it seems incredible that such vast numbers of machine 
tools, created purely for war purposes, can be absorbed 
by the industries of peace times and at the same time 
leave the door open for continued importations. If, 
however, the effects of the war on the economic condi- 
tions of France are taken into consideration, there will 
seem to be good grounds for belief that French indus- 
tries shall have small difficulty in converting to peaceful 
uses the equipment now used for producing munitions; 
and that instead of the present equipment meeting the 
country’s requirements for years to come, it will need 
to be greatly extended when the war is finished. Those 
who subscribe to this, base their opinions not on the 
transitory demand for machines for restoring the in- 
dustries of northern France, but on the certain rapid 
development of the metal-working industries throughout 
the country that will be brought about by the complete 
exhaustion of stocks of all kinds of commodities, the 
high freight rates on imports, the necessity for utilizing 
home resources to the utmost, the exchange situation, 
and last but not least, by the great spirit of industrial 
enterprise awakened throughout France by the tasks 
laid upon the nation’s engineers and manufacturers, as 
a result of the ceaseless growth in the demand for 
munitions. 





THE ACCOMPLISHMENTS OF MANUFACTURERS 


The extent to which this spirit of enterprise has de- 
veloped can only be appreciated by those who have been 
privileged to witness at close range the accomplishments 
of manufacturers, who before the war were either un- 
known outside of their respective industries, or whose 
success could not to any appreciable extent, be considered 
as conspicuous. Before the war, the number of French 
metal-working industries that deserved recognition by 
reason of the state of their development, was very 
limited. Outside of France, practically the only well- 
known French industry in the metal line was the manu- 
facture of automobiles. French motor cars were to be 


found in all parts of the world from Fifth Avenue to the 


Sahara Desert, and they carried with them the hall-mark 
of French engineering and mechanical skill. In like 
manner, French artillery was known and used by prac- 
tically all the armies of the world, and French-built 
ships were to be found in all ports. 

Apart from these and a few similar industries how- 
ever, French manufacturers and builders had not at- 
tracted special attention, and the French market was 
a profitable field for the exporters of Germany, Great 
Britain, Belgium and Switzerland. The Germans, in 
particular, assiduously catered to French needs. French 
steel mills were equipped with German machinery; loco- 
motives, cars, motors and steam engines were built with 
German machine tools, and scarcely an industry existed 
that did not operate with a considerable amount of 
German-made equipment. Swiss and Belgian locomo- 
tives operated on French railway lines; textiles were 
manufactured on British looms; automobiles turned on 
German and Swedish bearings; factories were driven 
by German, Swiss and Belgian Diesel motors; in short, 
France offered to other European industrial countries 
the richest opportunities for exploitation. 


A Direct EFFECT OF THE WAR 


One of the direct effects of the war has been to bring 
home to French manufacturers and business men the 
extent to which they were dependent upon the rest 
of the world for their most needed equipment 
and supplies; and already signs are becoming no 
ticeable that indicate they are laying the founda- 
tions of a manufacturing campaign which will tend 
ultimately to make them independent of foreign 
manufactures. Independent to a very large extent at 
least, for those lines which can be produced in sufficient 
quantities to warrant the creation of modern factories. 
There is no doubt that a multitude of metal products, 
from tool steel to agricultural machinery, formerly im- 
ported from Germany, Belgium, Great Britain, Switzer- 
land and the United States, can successfully be manu- 
factured in France; and that a sufficiently wide home 
market exists to attract the necessary capital and 
initiative. Consequently, if the problems of home pro- 
duction of necessities are undertaken by French 
manufacturers and engineers with the same spirit and 
courage they have shown in the production of war mate- 
rial, there is every reason to believe that little difficulty 
will be experienced in keeping fully occupied in peace 
time the equipment now being utilized for making 
munitions. 

In fact, it is no secret that some of the most prom- 
inent makers of war material have already created in 
their organizations what are known as bureaux d’étude, 
for the purpose of investigating the needs of the 
French market and for determining the adaptability of 
their equipment for the manufacture of the products 
selected. In some cases these bureaux d’étude have been 
expanded to the point of sending investigators into 
foreign countries to make thorough studies of foreign 








January 24, 1918 AMERICAN 


practice and production methods. In considering the 
large number of machine tools which have been imported 
into France since the beginning of the war, it should 
not be overlooked that prior to the war, France in re- 
spect of mechanical equipment was what might be 
termed tool-poor. The automobile industry was prob- 
ably the only industry which was equipped throughout 
with strictly modern machinery. In other industries, 
factories were handicapped by a vast amount of anti- 
quated machine-tool equipment of greatly inferior pro- 
ductiveness, but which its owners could not be prevailed 
upon to consign to the scrap heap, because the need for 
such action had not been brought home to them with 
sufficient emphasis. When new equipment was required 
the majority of machine-tool buyers could be made to 
see only with great difficulty that price was not the 
most important point to be considered. 

Since the beginning of the war, however, and under 
the stress of necessity, the most modern types of Ameri- 
can and British machine tools have found their way 
to the farthest corners of France, and manufacturers 
of all grades have had an opportunity of drawing com- 
parisons betwen the old and the new. As a result, it 
can be confidently stated that the lessons learned during 
the. war will not be forgotten when peace returns and 
competition resumes its place. On the contrary, it is 
reasonably certain that after the war much of the old 
equipment now being used for munition work because 
substitutes are not now available, will be discarded in 
favor of modern machinery, and that the new equipment 
which will replace it will be the best that America can 
produce. 


THE MANUFACTURER OF AGRICULTURAL MACHINERY 


In speculating upon the direction in which French 
metal-working industries will expand after the war, it 
is not difficult to hit upon a number of likely leads. No 
doubt one of the first industries to receive attention will 
be the manufacture of agricultural machinery, particu- 
larly the building of gasoline tractors. The pressing 
necessity for increasing the food supply, and the certain 
scarcity of farm labor, are two factors which are bound 
to receive the immediate attention not only of the gov- 
ernment, but of manufacturers engaged in this branch 
before the war, and others who have not heretofore 
paid particular attention to this industry. Already cer- 
tain well-known engineers have begun work upon the 
designing of gasoline tractors, and as they have at their 
command a large amount of practical information on 
the subject, acquired through the exhaustive tests which 
the Ministry of Agriculture has conducted, it is fair to 
assume they will be successful in their projects. 
When it is borne in mind that tractors are among the 
most costly commodities to transport long distances by 
water, a home industry in this line should find substan- 
tial encouragement. It would, furthermore, be well 
within the province of the government to foster an 
industry of this nature by means of a protective tariff. 

From tractors it is a short step to stationary gaso- 
line, petroleum and crude-oil engines, which, although 
made to a certain extent in France before the war, were 
also imported in considerable quantities from other 
European countries. There is little or no reason why 
the entire demands of the market should not be filled 
by home industries. 
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Another industry which after the war should attain 
a high state of development, is the manufacture of ball 
bearings. While several small plants in this line existed 
before the war, large quantities of the bearings were 
imported from other countries. Steps have already 
been taken on a large scale to develop this industry, and 
France will be independent of foreign supplies in this 
line. 

It is also evident that much will be done as soon as 
the opportunity warrants, to develop the production in 
France of railway material of all kinds: ships, hoisting 
and conveying machinery, materials and machinery re- 
quired by the building trades, rolling-mill machinery, 
equipment for the glass and earthenware trades, for 
coal mines, sugar mills, furniture factories, and by a 
very large number of other industries too numerous to 
mention. 


A SCARCITY OF EVERY KNOWN COMMODITY 


When it is realized that not alone in France, but in 
practically all the countries of the world, stocks have 
been reduced until there is a scarcity of every known 
commodity, it is clear that when the war is over super- 
human efforts will be necessary to meet the demands 
that will be made upon the industries, and that there 
will be unlimited encouragement to new enterprise in 
every field. 

With these conditions prevailing, it is far more likely 
that the machine tools imported into France for war 
purposes during the past three years will be considered 
as a great national asset, than as a drug on the market. 

This coming industrial development will bring with 
it many features which are well worth the attention of 
American manufacturers. A large number of commodi- 
ties in the United States have been developed to a very 
efficient degree. Many of these commodities cannot be 
exported on an extensive scale, first because of the 
higher labor costs prevailing in America, and second, 
because of prohibitive freights and import duties. They 
could, however, be manufactured in France for European 
sale, with very profitable returns. This fact has already 
been proven by several American companies which es- 
tablished branch factories in France before the war. 
In other lines of industry, particularly in the manufac- 
ture of the commoner factory and mill supplies, which 
in the United States have been developed into standard- 
ized articles, France offers a virgin field for American 
enterprise, and those manufacturers who will take the 
trouble to investigate the conditions thoroughly will 
find every inducement to extend their activities to his 
country. 

Heretofore American manufacturers in general have 
been loath to create branch factories in foreign coun- 
tries, partly no doubt because the rapid growth of the 
home market absorbed their attention and capital, and 
partly because they have hesitated to risk their capital 
in enterprises so far removed from their immediate 
supervision. They have, however, only to look at what 
has been done in this respect by their competitors of 
other countries as well as by a number of their own 
countrymen, to appreciate that distance should offer no 
real obstacle to initiative in this direction. The Ger- 
mans for many years have consistently made it a prac- 
tice to establish branch factories in foreign countries 
when such action was considered necessary, to meet 
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tariff difficulties or to give them greater hold on a mar- 
ket. Their practice in this respect was particulariy 
noticeable in regard to France during the last few 
years that preceded the war, and if they found it profit- 
able there is no doubt that many of our American manu- 
facturers will find it worth their while to give serious 
attention to its possibilities. 

The manufacture of many types of American prod- 
ucts in France with American equipment, and on lines 
of American factory practice, can not only be carried 
on successfully as regards the local market, but can be 
made the means of developing markets which the same 
products, if made in the United States, could never 
succeed in entering on a large scale. It is therefore to 
be hoped that our manufacturers will not be slow to 
grasp the opportunities which the industrial develop- 
ment of France will offer them. 


Taper Holes in Shell Reamers 


We are informed that certain departments of the 
Government service have asked manufacturers of shell 
reamers to change their standards for tapers in the 
holes and all to conform to the taper of 4 in. per foot. 
Although this appears innocent enough on the face of 
it, it seems unwise from any point of view to comply 
with such a request. 

The standardization of machines and tools on a logical 
basis is the ideal of every engineer; and he is perfectly 
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justified in objecting seriously to the illogical dimen- 
sions found in many standards now in use. He natural- 
ly objects to the dimensions of the well-known stand- 
ard tapers, both the Brown & Sharpe and the Morse 
tapers being arbitrary and without any special basis; 
but the fact that thousands upon thousands of them are 
now in use, makes it unwise to advocate any changes at 
this late day. 

The same criticism as to lack of a logical basis can 
be charged against the taper holes in shell reamers. 
Here the original taper was planned to be 34 in. to the 
foot; but either through unsatisfactory methods of 
measuring tapers or a failure to realize the importance 
of preserving a logical standard, the tapers now vary 
on different sizes, as may be seen from the table. 

These tapers vary from 0.1222 in. to 0.1426 in. per 
foot of length, and there is a great temptation to change 
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them all to some one logical standard; but when we 
realize the great number of reamers now in use, and the 
confusion that would arise from making -the change 
now, it seems to be a case of letting well enough alone. 
Several attempts have been made to change the tapers 
in the shell reamers, but in most cases the attempt was 
abandoned and the tapers shown in the table were adopt- 
ed as being considered the most -practical. The tapers 
shown in the table were secured by carefully measuring 
the original plugs of the Morse Twist Drill Co., and 
are being employed in the great majority of shell ream- 
ers now in use. With such a precedent, it seems far 
wiser to continue to use these tapérs even if they do not 
entirely accord with our sense of logic, than to attempt 
a change which would cause endless confusion. 


Wooden Blocks for Shop Flooring 


There are various ¢iscussions from time to time as 
to the best flooring for machine shops, and there seems 
to be a tendency to get away from the concrete floor in 
many cases. Inquiry in some of the large shops which 
use the wooden-block type of flooring very similar to 
that used in street paving, discloses that these wooden 
blocks are proving satisfactory in some cases at least. 

The opinion in these factories seems to be that for 
factory floors these wooden blocks are far preferable 
either to concrete, composition or planking. They last 
for a long time, in some shops where they have been used 
extensively; and all worn-out planking and concrete 
floors are being replaced with wooden blocks, with sat- 
isfactory results. Two important items quoted in their 
favor are a saving of wear and tear of equipment and 
a lessened breakage on account of any material falling 
on the floor. 

Flooring of this kind can be used either indoors or 
out, but to secure complete satisfaction it should be 
carefully laid. Some of the classifications require a 
concrete foundation, struck (or covered) with pitch, but 
without any sand cushion. The blocks are to be laid 
after the pitch has become set, so that a bounding action 
takes place between the creosote in the blocks and the 
pitch of the foundation. The blocks are laid on end. 

The only objections noted, are that they are a trifle 
harder to keep clean than other floors; also they require 
more power in pulling trucks over the floor on account 
of greater friction between the pavement and the wheels. 


Course in Management of Personnel 


It is interesting to note how the importance of the 
personnel of organizations is becoming recognized 
more and more each year. This is made evident by the 
establishment of a course in the problems of personnel- 
management at Columbia University, New York, under 
the instruction of Ordway Tead, Industrial Counselor. 
This course is designed especially for those who are 
either training for, or engaged in the work of. dealing 
with employees in factories or other business establish- 
ments. It deals primarily with the problems that center 
about the maintenance of an efficient and willing work- 
ing force, includes labor turnover and methods of record- 
ing and analyzing turnover costs. It is an extremely 
important subject, particularly at this time, and seems 
destined to interest many shop managers and others. 
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Elements of Gagemaking—IV" 


By C. A. MACREADY 





Slender arbors and gages are apt to warp in hard- 
ening. Methods are given for straightening and 
truing such work. The grinding of slender gages, 
the use of temporary plugs, the distortions 
caused by excessive lapping and some special 
types of laps are also fully covered. 





arbor, that is, the end supported by the tail center 

on which bushings are ground, must be made to 
run true before the body of the arbor is ground. This 
is also necessary with some classes of plug gages and 
will be made plain by referring to Figs. 61 and 62. 
It is obvious that if the center A of the arbor B, Fig. 
61, is normal as shown by the dotted lines, and is 
sprung down and held by the tail center in line with 
the axis of the lathe spindle, it will spring out of true 
again when the tailstock center is released. When the 
lathe spindle is rotated this will apparently show a 
really straight hole to be curved, and will also seemingly 
prove that two holes which are in perfect alignment, 
as A and B Fig. 62, are out of line. A curved hole 
in one of the bushings will show this same effect when 
the test, Fig. 62, is made with a straight arbor, the 
curved hole bending the arbor out of true. 

Arbors and plug gages of small diameter are made 
from drill rod about 0.015 in. larger than finished size. 
The size and length determine whether male or female 
centers should be used. Generally speaking, diameters 
below 0.125 in. work better if they are turned on the 
end to a 60-deg. included angle. Sizes above 0.125 in., 
if their length will allow it, are centered in the usual 
way by drilling and countersinking. 

Plug gages that are strong enough to be ground in 
large cylindrical grinding machines will not be de- 
scribed, as they are not usually affected by the warping 
effects caused by grinding and lapping. However, when 
long slender plug gages are ground and lapped these 
effects which cause distortion must be taken into con- 
sideration. It may be mentioned that the style of 
lap used for small work can often be employed to ad- 
vantage on large. 

The process of hardening and straightening small 


|: HAS been mentioned that the outboard end of an 





*Prepared for the author’s forthcoming book on gagemaking. 





arbors is the same as that used when making plug 
gages, except that arbors for supporting bushings while 
being ground are finished to size with an oilstone, while 
gages are lapped. This will be taken up later together 
with the making of plug gages. 

There are several things to be considered in grinding 
out distortions: the way the work (arbor or plug 
gage) is held while being ground, the accuracy required 
at its end, and whether or not it is steadied by the tail 
center. It is evident that the shorter the work the less 
chance for vibration during the grinding operation. The 
most accurate way of making the outside of a bushing 
concentric with its hole is to remove all elements liable 
to cause errors. For this reason grinding arbors, used . 
for holding and driving accurate bushings, should be 
held in a spring chuck without any support from the 
tailstock center, and they should not be removed from 
the chuck until the bushings are completely finished. 
The only class of arbor that requires the outboard end 
and center to run accurately before grinding the body, is 
that used to test a hole for curvature. The straighten- 
ing of this type of arbor will, therefore, be used to 
show the method taken for straightening hardened plug 
gages, arbors, etc., which are distorted. 


WARPING OF SMALL PARTS 


Small arbors, plug gages, etc., as they come from 
the hardening are very likely to be warped as illustrated 
at A in Fig. 63. The wear on such a piece when used 
as a gage comes at the end and gradually decreases to 
nothing at about ? of the measuring length from the 
end B. 

An assembled plug gage and handle are illustrated in 
Fig. 64. D is a cross-section of the knurled soft-steel 
handle with a plug gage EZ in place. At C a neck should 
be sunk in after grinding. The hardening only extends 
to the neck which is left soft and is therefore a help 
when straightening. Enough heat should, if necessary, 
be applied between C and A to show a light straw-color. 
To make the end run true the work is bent at C. 

Generally these small plug gages can be straightened 
to within the allowance necessary for grinding with the 
combination shown in Fig. 65. At A is a cross-section 
of a piece of drill rod with a hole drilled in it, large 
enough to clear the plug gage freely, and deep enough to 
take the full length of the hardened part of the gage. 
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An alcohol lamp is used as shown to heat the work before 
bending. 

It has been mentioned that the heat required to pro- 
duce a light straw color is an advantage. The hotter a 
piece is, the easier it will take a permanent set, when 
bent, but care should be taken not to heat so hot that the 
work is softened. Heat to a large extent duplicates 
what is called “seasoning’—that is, that condition of 
permanency at which hard steel arrives after a period 
of time. This is a condition of stability caused by the 
stresses in the steel having adjusted or equalized them- 
selves. 

The work is held in a spring chuck and the full length 
of the hardened part, if it runs out of true, is allowed to 
extend beyond the chuck. Otherwise the true running 
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A curve that is similar to the one illustrated in Fig. 
66 will cause the work to bend at the point wanted if 
the pressure is applied at the right place. But there is 
no hard-and-fast rule to determine exactly where and 
how to bend, this will have to come with practice. 
After the work is straightened to within the grind- 
ing limits it is placed in the chuck at the point where 
the “neck” C, Fig. 64, should come, as at this point it is 
intended to be soft, and if not soft should be made so. 
An indicator is placed at the end of the work, and the 
work can be bent at this soft place with a pair of pliers 
applied close to the chuck, until the end runs true. If 
the end shows out of “round” it should be ground cylin- 
drical. To grind the end, the work is pushed into the 
spring chuck so that it will only protrude a short dis- 
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FIGS. 61 TO 69. 


part should extend out about a quarter of an inch. The 
spindle is turned to bring the “runout” down as shown 
at B, Fig. 65. The straightener A is smeared with oil 
on the outside, and encloses the work: up to about a 
quarter of an inch from the spring chuck. This allows 
the heat from the alcohol lamp to be communicated to 
the work at this point, and run by conduction into the 
part held in the spring chuck. In the meantime the 
straightener A is also being heated. The heat is radi- 
ated from the straightener to the work and when the oil 
on the straightener begins to smoke the enclosed work 
is generally warm enough to bend without breaking. 
The place where the stress is exerted to bend the work 
should be where a gradual curve will end at the mouth 
of the spring chuck. If the work is hardened at that 
point never make a sharp bend at the mouth of the 
spring chuck unless a “temper” color shows. 
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ARBORS, STRAIGHTENING METHODS AND EXTERNAL LAPS 


tance. Grinding the end will often balance a short kink 
at the end where it would be hard to bend into place, 
beside making it what it should be to produce “round 
work.” 

There are several other conditions beside the “run- 
out” at the end that will cause errors to develop in long 
slender work; the tailstock center not in line with the 
spindle axis, the effects of heat when dry grinding, too 
much stock left to finish to size by lapping causing ag- 
gravation if a narrow lap is used. 

Plug gages having more than one gaging diameter, 
like A in Fig. 67, are often ground without center- 
ing as the different diameters in order to be concen- 
tric should be ground at one setting. The plug gage 
should be first rough ground all over close to size, and 
the part A should then be finished ground leaving the 
part B to be finished last. 
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The apex of the cone of the female center (if dis- 
torted in hardening on the taper shank that fits the 
tailstock) will not be in line with the axis of the live 
spindle. If in doubt as to the alignment of the tail- 
stock center, test it at the end of the work with an in- 
dicator. Watch for a movement of the pointer when the 
center is made to bear on the end of the work. Indi- 
cate on the top and one side of the work when making 
this test. 

In Fig. 68 centers are shown that will obviate these 
defects, and also allow the work to be as short between 
centers for grinding as it is possible to have it. The 
piece A is of drill rod, drilled a free fit for the work to 
be ground. A small setscrew B attaches A to the work, 
and also acts as a dog to drive it. A female center C 
is made from a piece of drill rod large enough to have 
a female cone turned in it. It also has a clearance 
hole for the work drilled through it. A pin D is fitted 
in C to drive the work. The piece C is finally held in a 
spring chuck and the 60-deg. included angle is turned 
in it so that it will run absolutely true. It is used, 
and, if taken out of the chuck, it should be retrued after 
chucking and before using again. 

It will be noticed that the end of the piece A that 
bears in C is rounded enough for it to adjust itself to 
the conical seat in C. This allows A to seat like a ball 
and socket and corrects any evil effect due to lack of 
alignment. The piece A should be hardened. 

Should there be a short kink in the work, it can be 
taken advantage of by placing the work in A so that the 
kink will be at the opposite side from the setscrew B in 
A. All hardened gages should be heated until soft 
solder will melt when in contact with them, with half 
and half solder the temperature would be about 400 deg. 
F. The use of solder has not been mentioned in con- 
nection with straightening hardened work but will be 
explained later. 

The amount that should be left for lapping is gov- 
erned by the fineness of the finish left by the grinding 
wheel. On large stiff work about 0.0003 in. will be 
sufficient, but on these smal! slender plugs much more 
than this amount will be required as on account of the 
heat and vibration of the work the wheel will not grind 
the work so smooth and round. It is desirable to keep 
the lapping allowance as small as possible, and it will 
be good practice to make a trial surface and measure 
the diameter before and after lapping to a finish and 
thus determine the amount of metal to leave on the work 
for finishing to size. 


TEMPORARY PLUG GAGES FOR ASSEMBLING GAGES 


The plug gage that goes with the finished ring gage 
should be a true cylinder. Plug gages used when mak- 
ing certain female gages have to be made so they will 
not take the objectional “set’’ mentioned in the first 
article. It is very evident that if a female gage is as- 
sembled upon one or more plugs and they become set 
it would be impossible not to disturb the temporary 
assembly if the plugs have to be withdrawn. This can 
be overcome by making the temporary plugs with spaces 
to contain vaseline or mutton tallow, the lubricants 
used. If a piece of drill rod or tool steel is turned to 
the size of the finished female gage, then knurled, hard- 
ened, ground and lapped it will be found to make an 
excellent assembly gage. It can be lapped to a size that 
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in a continuous surface would take a set requiring the 
use of a hammer to separate it. The knurling, after 
being partially ground and lapped, leaves a series of 
narrow oil and air grooves, and the plug and ring are 
efficiently lubricated by the oil in these grooves. As the 
ability to take a set is something very desirable in some 
cases the amount of set can in this manner, be regulated 
to suit the conditions required. 

If an arbor is oilstoned after lapping it will be found 
that there are spaces for the lubricant. With an oil- 
stoned arbor a bushing can be located tight enough to 
drive it, but not so tight as to cause a displacement 
of the arbor when it is taken off. 


LAPS FOR PLUG GAGES 


Several different styles of external cylindrical laps are 
illustrated in Fig. 69. They will be found to work sat- 
isfactorily and are cheap to make. At A is a step lap 
that is a rapid rougher and duplicator of size. It is 
made of cast iron, all the holes being drilled and reamed 
to the size required. The number of holes will be de- 
termined by the size and the number of plugs to be 
lapped. The holes are used consecutively. No. 1 is used 
until it has worn too large, then No. 2 is used and so on. 
The holes will be slightly different in size when worn, 
but the adjusting screw B can be tightened to take up 
the wear; the same process being repeated until the 
desired finished size is obtained. 

When lapping cylindrical work the laps must be given 
a quick lengthwise movement to avoid lapping rings in 
the surface of the plug gages. These rings will be 
readily discovered, when nearing the finished size, by 
stopping rotary motion and pushing the lap lengthwise 
of the gage, at the same time revolving the spindle 
slowly by hand. There should be left for this final finish 
about 0.00005 in. which is removed with a lap that has 
not been used for a rougher, merely using the oil in the 
abrasive dish after the relatively coarse abrasive has 
settled to the bottom. 

A lap will wear “bellmouth,” which will leave an over- 
size diameter on the plug gage close to a shoulder. This 
can be reduced with a narrow lap like C, Fig. 69. 


DISTORTION CAUSED BY EXCESSIVE LAPPING 


As the size of the work is reduced, it will not so 
readily resist the localized effects that tend to cause dis- 
tortion. Where there is great length as compared to 
diameter there is a tendency for the distortion to be 
excessive. For such work a long lap like the one shown 
at D is ideal as it covers a large part of the work and its 
action is not liable to result in these local distortions. 

If one will consider the pressure required to compel 
the abrasive to remove the hard surface of the work, 
even though the amount removed is very small, the rea- 
son for the distortion will be readily understood. The 
more uniform the cause, the more uniform will be the 
effect. For this reason the extreme length of the lap D, 
in comparison to its diameter, results in a more uniform 
distribution of the lapping pressure over a larger area, 
and a consequent reduction in lapping pressure on any 
given unit of surface. 

It will be noticed that there are three screws in a line 
in lap D. The middle screw 7 is tapped into the upper 
part J and its point impinges on K. It acts as a stop, 
and also as a fulcrum, so the end screws F and E can 
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close the hole in the lap at the ends. This overcomes 
bellmouthing. These laps are made in two pieces J and 
K, retained in position by the locating wire G and 
screw H. 

In the large grinding machines the effects of the heat 
from the wheel are neutralized by cooling solutions, but 
as it is impracticable to use solutions on a small bench 
lathe the errors which result from heat are allowed to 
take place and are corrected afterward. 

(To be continued) 


Development of Air Hoists 
SPECIAL CORRESPONDENCE 


Compressed-air hoists, which are now so extensively 
used in machine shops, foundries, boiler shops, loco- 
motive shops, railroad repair shops, and in fact, where- 
ever it is necessary to lift any considerable load, were 
devised in the shops of the Chicago Bridge and Iron 
Works, South Chicago, in about 1891. 

In constructing the hoist a piece of cast-iron pipe 
was utilized. This was threaded on each end, and caps 
or heads were affixed: the one at the lower end having 
a stuffing box through which passed a rod connected 
to a piston, and designed to be connected by a chain to 
the object to be raised; while the head on the upper 
end was provided with means for its attachment to a 
wheel adapted to move on a track. The air hose was 
connected to a three-way cock located at the bottom 
of the cylinder, thus permitting air to be admitted to 
and exhausted from the latter, or its supply thereto 
entirely cut off. 

A large number of these hoists in varying sizes were 
used and found to be of great benefit in lifting, and 
carrying loads to different points. However the work- 
manship was crude and the escape of air prevented the 
load from being held for any considerable length of 
time in its suspended position. Further than this, the 
piston was permitted unimpeded upward movement, 
and in consequence, when a light load was being raised 
and the air turned on too suddenly, the piston would 
strike and break the upper head. The Chicago Bridge 
and Iron Works, made no attempt to market this device, 
but did manufacture a considerable number on special 
order for those who had seen the hoist in operation. 

One of the first concerns to adopt the hoist was the 
Ames Iron Works, Oswego, N. Y. This was in 
1892. The initial introduction was that of a single hoist 
in their machine shop, and it proved so convenient 
and valuable as a time- and labor-saver, their shops 
were soon fully equipped. Hoists were later installed 
in the boiler shop. 

The attention of the Pedrick & Ayer Co., Phila- 
delphia, builders of machine tools, being directed to 
the compressed-air hoist, and they appreciating its 
merit and the possibility of an extensive sale, began 
the refinement and manufacture of the hoist on a com- 
mercial scale. The cylinders of the hoists for those of the 
light class were of seamless brass tubing with the bore 
accurately machined to prevent air leakage. The larger 
sizes were of the cast-iron pipe construction employed 
by the Chicago Bridge and Iron Works; but in both 
instances the workmanship was that of a high-grade 
machine shop. The Pedrick & Ayer Co. also designed 
and manufactured belted air compressors, and thus were 
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in a position to supply a complete hoisting outfit. 
Their connection with machinery dealers and with the 
railroads was wide, and the pneumatic hoist was quick- 
ly taken up by those to whom it was presented. The 
business of the Pedrick & Ayer Co. was soon discon- 
tinued owing to financial difficulties, and the hoist 
branch taken over by the Q. & C. Co., of Chicago. By 
it, the hoist was in no way featured, and was sold only 
as an adjunct to a number of specialties principally 
used by the railroads. 

The first concern to direct its efforts seriously to the 
perfection of the compressed-air hoist, and to go into 
the matter in a whole-hearted manner was the Curtis 
& Co., Mfg. Co., St. Louis, who -:started the manu- 
facture of hoists in 1893. They established a sep- 
arate branch in their manufacturing establishment 
devoted solely to the development, improvement, and 
manufacture of the hoist, and made rapid strides in its 
introduction. 

The single-acting hoist heretofore described as being 
crude, is still manufactured, but it is only put to the 
simplest of uses: for in addition to the liability of frac- 
ture of the top head it has the further fault of requiring 
external force to lower the piston rod after the load 
has been released. 


POSITIVE CONTROL 


Where positive control is required, the balanced pres- 
sure hoist is by far preferable to the simple hoist. In 
this construction of hoist, the under or lifting surface 
of the piston is at all times subject to air pressure, 
and the upper surface subject to full or no air pressure, 
as may be desired. As the area of the piston rod 
passing through the stuffing box makes the effective 
area of the two sides of the piston unequal, the tendency 
is to force the latter to the lower end of the cylinder 
by a force proportionate to the area of the piston rod; 
therefore on air being exhausted from the upper end 
of the cylinder, the piston rod with its load is caused 
to rise with a speed depending on the rapidity with 
which the air is withdrawn from the upper end of the 
cylinder. The speed regulation in a hoist of this de- 
scription is particularly refined, and it is surprising 
how accurately the load can be raised to almost the 
slightest fraction of an inch, making it particularly 
adaptable for machine-shop use. A load can be sus- 
tained for as long a period as thirty minutes without 
any appreciable drop. 

The uses of the compressed-air hoist in vertical and 
horizontal form are many and varied. 

Motor hoists are also extensively employed, and par- 
ticularly where there is a lack of headroom. In the 
case of the motor hoist the well-known drilling- and 
reaming-machine motor is utilized, and is geared to the 
hoisting drum. These hoists are absolutely dependable, 
but the motor construction makes them entirely too 
expensive for general adoption, and the straight-line 
hoist has the preference. 

As the quick and economical handling of materials 
is of vital importance, lifting is now generally per- 
formed by the compressed-air hoist instead of by hand. 
Floor space otherwise congested is kept clear for new 
work. The time of passing a job from one stage to 
another is reduced, and a general all-around saving 


effected. 
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Automotives in the Great War 


By COKER F. CLARKSON 


General Manager of the Society of Automotive Engineers 


in charge of the transportation division of the 

Quartermaster’s Department concerning the work 
of members of the Society of Automotive Engineers on 
standardized designs of United States war truck: “Of 
those who are now pressing forward and contributing 
their services for the purpose of ending the war, none 
has given greater or more patriotic service than this 
body of highly trained, highly educated, and high-minded 
motor-truck specialists.” 

During the year 1916 this officer had maintained close 
relations with the Society of Automotive Engineers, and 
in conjunction with a committee of the society prepared 
a draft of military truck specifications for the depart- 
ment. The Truck Standards Division of the S. A. E. 
entered earnestly into coédperation with the Quarter- 

aster:s Department and with representatives of other 
mre of the War Department, with a view to provid- 
ing suitable specifications for military trucks. The 
society called officials of the National Automobile Cham- 
ber of Commerce into conference, and asked representa- 
tive truck-manufacturing companies to send their chief 
engineers to a meeting to consider the military-truck 
needs of the Government. This resulted in a conven- 
tion of fifty or more engineers and others. The action 
taken was the appointment of a committee which later 
became the Truck Standards Division of the S. A. E., 
composed of the engineers of five companies which manu- 
facture trucks, five companies which assemble trucks, 
the engineer of a truck factory not making the type of 
truck being deliberated upon, and the truck engineer of 
the Quartermaster General’s office. After joint meet- 
ings of this committee with the War Department Motor 
Transport Board, a revised set of military-truck speci- 
fications was issued last April. 


Te following statement was made by the officer 


CONFERENCE OF ENGINEERS 


Later, a conference was held of engineers of companies 
engaged in the production of various units entering into 
the construction of the trucks, including the engine, 
transmission, axles, springs, universal joints, frame, 
radiator and fan. The purpose was not to modify the 
War Department’s specifications but to bring about such 
interpretation of them as would result in the produc- 
tion of parts as well as of complete trucks, in sufficient 
number to supply the army adequately with trucks of 
proper type, the assembly units to be interchangeable so 
far as possible. To a limited extent the parts of units of 
different make were to be interchangeable. The manner 
in which truck- and parts-manufacturers codperated in 
this work was most gratifying and afforded additional 
manifestation of patriotism in a matter of vital import- 
ance to military operations. 

In July the Government announced that it had de- 
cided, as a matter of military exigency, to standardize 
complete designs of war trucks, practically all the com- 
ponent parts thereof being interchangeable although 
made at widely scattered points. Committees, consti- 
tuted in very large part of members of the Society of 
Automotive Engineers, were promptly put to work. 


Early in October samples of the U. S. heavy-duty war 
truck (Class B, rated by the Government at 3 tons, but 
of practically 5 tons commercial capacity) were on the 
road; several samples of the U. S. medium-duty war 
truck (Class A, Government-rated 14 tons, but substan- 
tially a 2-ton commercial truck) have been in operation 
for some weeks, and by the middle of this month sam- 
ples of the light-duty war truck (Class AA, { ton) will 
be under test. These models are new, specially designed 
from the ground up in almost every respect. The broad- 
est experience of the best specialists and experts has 
been drawn upon; and the detail belongs to the best 
which experience has been able to approve. 

The public does not appreciate fully the value of the 
scientific and technical organizations back of the fac- 
tory engineers. While all automotive engineers are 
competitors in a selling way, a close and confidential 
scientific basis underlies their work as a group and in- 
dividually. Obviously this coédperation has had a com- 
inercial effect on the motor car, the motor truck, the 
motor boat, the airplane, the farm tractor and other 
automotive products. It has much to do with progress 
through engineers toward ideals sought by all. 


THE EFFICIENCY OF THE MOTOR CAR 


A great part of the efficiency of the motor car and of 
the motor truck of today is due to the splendid manner 
in which the proceedings of the Society of Automotive 
Engineers have been conducted by its members. If each 
of the manufacturers had worked solely on the knowl- 
edge of the engineers employed by him, we would not 
yet have seen cars of such perfection as has been at- 
tained, or cars sold at the relatively low prices. 

The nontechnical mind does not really appreciate the 
vital importance of standardization. To the average 
layman standardization frequently means that each and 
every car has an engine, clutch, transmission, frame, 
springs and axles of approximately the same general or 
identical makeup. Fundamentally in the commercial 
sense it is none of these big units that causes trouble 
to the automobile engineer or builder, or needs stand- 
ardizing. The comparatively small things, different 
merely because they are different and for no good rea- 
son, are the things that keep purchasing departments 
in hot water, delay production and increase cost, not 
to speak of delayed and increased work of designers. 

The tube mills reported to an S. A. E. investigating 
committee some years ago, that not less than 1600 dif- 
ferent sizes of tubing were being called for by the 
motor-car trade. Few, if any, standard sizes could be 
stocked because of the minute though immaterial differ- 
ence in the specifications of each individual case. Be- 
fore commercial standardization was established by the 
Society of Automotive Engineers, there were innumera- 
ble special dies, gages and jigs. Over 600 distinct lock- 
washer designs were specified between the bolt sizes of 
7; and & in., whereas three dozen were more than suffi- 
cient. Metals and metal alloys of every conceivable 
analysis were being ordered. 

These are merely surface examples indicating how 
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the lack of standardization complicated engineering and 
purchasing and manufacturing problems—to say noth- 
ing of the enormously increased cost of the finished 
product, due to lack of uniform manufacturing limits 
and patterns. 

The Liberty airplane engine and the war trucks are 
not examples of standardization in the commercial sense, 
but of military designs dictated by war needs. The 
standardization by the Government of the necessary de- 
signs of all kinds of self-propelled vehicles operable on 
land or sea, or in the air, is one of the chief factors in 
determining the outcome of the great war. A very large 
number of war-emergency machines are now being man- 
ufactured after designs submitted by automotive engi- 
neers working in coéperation with army officers. The 
term “automotive” includes the automobile, aéronautic, 
tractor, motorcycle, marine and stationary gas-engine 
fields; in fact it includes every type of self-propelled 
vehicle. The design, production, operation and upkeep 
of these classes of apparatus are of the utmost import- 
ance in time of peace. During a period of war the prob- 
lems become multiplied many times because of their 
magnitude and the pressing importance of speed in their 
solution. 

In the last analysis war as fought today is substan- 
tially the matching of great engineering enterprises. In 
the long run the side with the best engineering genius 
(including productive and organizing ability) will win 
the contest. The ramifications of engineering accom- 
plishments are infinite. They include the automotive, 
mechanical, civil, mining, electrical, chemical, sanitary, 
marine and railway fields, not to mention others of 
scarcely less importance. All these are inter-related and 
interdependent. 


AN ORGANIZATION OF MOTOR-TRANSPORT SERVICE 


The organization of the motor-transport service re- 
quired by modern armies, is a problem worthy of the 
best engineering talent, and one in which the automo- 
tive engineer has done splendid work. ‘The unusually 
severe service conditions make the problems to be met 
in keeping a fleet of army trucks in operation, far more 
serious than those encountered in normal peace service. 
As a result of years of preparation and experience on 
the part of the S. A. E., along standardization lines, the 
Government now has in production war trucks which 
are not only rugged and finished as designs, but capable 
of being produced rapidly; and they are simple and 
easy to repair, the parts being made with a view to 
easy renewal and absolute interchangeability. For many 
years the society has been carrying on an extensive pro- 
gram of standardization. In every possible case the 
standards created by the society have been made use 
of in the design of these war trucks, and what is quite 
as important is the fact that an S. A. E. organization 
accustomed to producing standardization work was al- 
ready in existence and proceeding smoothly. 

The work of the society’s members has not by any 
means ended with the completion of the designs. The 
Government organizations by which such matters as 
the production, inspection and operation of automotive 
apparatus will be handled, are made up largely of auto- 
motive engineers, a surprising percentage of whom are 
members of the S. A. E. who have entered the service. 
The engineer corps will use a large number of trucks for 
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the handling of materials. Doubtless these will be for 
the most part of the types designed by the Quarter- 
master Corps in coéperation with members of the S. A. 
E. Light, high-speed trucks to act as airplane tenders 
will be employed by the Signal Corps. The medical de- 
partment will use the same chassis, the Class AA j-ton 
truck designed by the Quartermaster Corps organiza- 
tion. The Marine Corps and the Navy Department also 
will use this truck in considerable numbers. Incidentally, 
it will be put into service in quantity in this country, by 
the Post Office Department. The first Government- 
owned, motor-vehicle, postal service was established in 
Washington in October, 1914. This service has been ex- 
tended to Boston, Buffalo, Chicago, Detroit, Indianapolis, 
Nashville, Philadelphia, Pittsburgh and St. Louis; and 
according to schedule was to supersede contract service 
in Brooklyn and New York the first of this year. As an 
indication of the efficiency of this service, it can be 
stated that in one of the cities where it was in opera- 
tion during one year, the motor trucks engaged in the 
transportation of mail between the depot and the post 
office were scheduled to make 384,526 trips, and there 
were only 132 failures, or one failure to every 2913 trips. 
Government-owned, motor-vehicle service will be extend- 
ed as fast as conditions permit. Experience has demon- 
strated, the Postmaster General reports, that trucks of 
the same size should be of a single type for the reason 
learn to operate a truck of single type. It is, there- 
sary to keep in stock repair parts for each type. When 
chauffeurs are compelled to familiarize themselves with 
the operation of trucks of different kinds, they render 
less efficient service than when they are required to 
learn to operate a truck of a single type. It is, there- 
fore, argued that the department should adopt a stand- 
ard truck for use throughout the service. This can be 
accomplished in either of two ways: by adopting one 
of the standard makes of truck best suited to the needs 
of the service, or, by adopting a Government design of 
truck. The first plan is not believed advisable because 
it would give one company a monopoly of the business 
and stifle competition. For that reason it is thought 
by the department that the second plan should be 
followed. 


AN 


The operation of motor routes not only represents a 
more economical form of mail service to the rural com- 
munities, but also permits of the establishment of a 
wider postal zone from the larger and more important 
trading and postal centers. This means a better super- 
vision of the service and the extension of the local-zone 
rate on parcel post from the larger towns to a vastly 
greater number of families, giving them improved facili- 
ties for trading and at the same time increasing the 
utility of the parcel-post feature of postal activity. 
These are considerations that demand the most careful 
attention in these times of excessive costs for foodstuffs 
and other necessaries of life. 

A considerable number of contracts have been award- 
ed, requiring the use of motor vehicles in the trans- 
portation of mails in the star route service, resulting in 
material reductions in schedule running time. By this 
means mail is not only delivered to a large number of 
post offices of considerable importance located on branch 
lines of railroad where trains do not arrive early in the 
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day, or at points more or less remote from the railroad, 
considerably earlier than would otherwise be possible: 
but where rural delivery routes emanate from such offices 
the expedited schedules on the star routes has had the 
effect of causing the mail from surrounding cities to 
be delivered on such rural delivery routes 24 or 48 
hours earlier than formerly, with equivalent advances in 
the dispatch of outgoing mail. 

In the Ordnance Department the necessity for greater 
speed and tractive effort, as well as the increasing scare- 
ity of horses, have made necessary extensive motoriza- 
tion of equipment. Accordingly another group of auto- 
motive engineers, S. A. E. members for the most part, 
familiar with the design of tractors, has been working 
on the problem. Heavy ordnance, which heretofore it 
would have been inpracticable to move successfully, is 
now drawn over ground almost impassable otherwise 
than by means of this modern motive power. In addi- 
tion to the tractors used by the Ordnance Department, a 
large number of four-wheel-drive trucks are provided 
for the handling of ammunition. The accomplishments 
made possible by the use of the so-called tanks, form 
one of the most interesting chapters of the great war. 
The troops of this country will be provided with equip- 
ment of this character second to none in use by the 
Allies. It may be noted with just pride that the work 
involved has been in the hands of competent automotive 
engineers, many of them being representative S. A. E. 
members. 


THE MOTORCYCLE FOR WAR PURPOSES 


The motorcycle as now used for war purposes is made 
in two- and three-wheel véhicles for dispatch work and 
for transporting machine guns. Here again the society 
has rendered effective assistance to the Government in 
the standardization of parts, the Secretary of War hav- 
ing delegated officers of the Quartermaster Corps to 
confer with a society committee on problems relating to 
the development, standardization and use of the motor- 
cycle. The work of the society’s committee on this sub- 
ject compares favorably with that of other committees 
and individual members already mentioned. 

The automotive engineers have had a most important 
part in the conduct of the Government aircraft program. 
It is well known that the development of the Liberty 
engine is properly credited to engineers who are mem- 
bers of the Society of Automotive Engineers and whose 
work has been greatly facilitated by the present and 
past activities of the society. Due credit must, of 
course, be given to the Allied Governments for data 
furnished to our engineers who designed the Liberty 
engine, but it should not be forgotten that this engine 
is strictly an American product, having been designed 
for rapid production, standardization and interchange- 
ability of parts, factors not realized to the same extent 
in other designs. 
increasing the effectiveness of our fighting contingents 
at the front can scarcely be overestimated. The avia- 
tion engine is, of course, a high-strung piece of appa- 
ratus, one that must develop great power with minimum 
weight. The engine operates under full load and at 
high temperature practically all the time, so that its 
depreciation is relatively rapid. This in turn greatly 
increases the service problem and new parts must be 
supplied frequently in order to keep the maximum num- 
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ber of machines in operation. Here again we realize the 
importance of standardization and the necessity for ab- 
solute interchangeability: factors long appreciated by 
automotive engineers and practiced especially in the 
automobile industry in this country. The society is 
justly proud of the work its members have done in con- 
nection with the production, inspection and upkeep of 
aéronautic apparatus. There is no more important 
work than theirs. In addition, the possibilities for 
development in the aéronautic field following the war 
are almost unlimited. A careful study is being made in 
connection with the National Advisory Committee for 
Aéronautics, looking to the development of a practical 
type of airplane for carrying mails, and the details are 
being worked out for the establishment of a number of 
airplane routes between several of the commercial cen- 
ters which are to be put into operation as speedily as 
satisfactory machines can be obtained for the purpose. 


THE SUBMARINE PROBLEM 


The submarine problem may possibly be solved by the 
adoption of one of the designs of large seaplanes now 
being perfected. The development of such types of air- 
craft is rapidly progressing and their activities are ex- 
pected to have an important bearing upon the outcome 
of the war. The flying-boat no longer is a matter of 
speculation. It has proved possible to build a machine 
with the seaworthy qualities of a small yacht and at 
the same time able to take the air, for the purpose of 
locating and destroying submarines. The seaplane is 
not, however, the only type of craft for marine use in 
attacking the submarine, which has been developed by 
the automotive engineers. The submarine chaser is an- 
other of their war products. The design and construc- 
tion of engines used in many of these submarine chasers 
constitute another of the problems that automotive en- 
gineers have handled with marked success. The pro- 
duction of the boats by standardized processes has been 
a very great achievement. 

The development of small stationary or semi-portable 
units for the operation of the wireless set, the search- 
light, pumps, isolated electric lighting plants, and ma- 
chine tools in portable repair shops, is another achieve- 
ment of automotive engineers. The machines mentioned 
perform highly important functions in the great mili- 
tary organizations of modern times, and those responsi- 
ble for their design and operation deserve equal credit 
with those who have contributed to the more spectacular 
forms of modern warfare, 

The development and production of the farm tractor 
constitute a branch of automotive engineering of equal 
importance with that having to do with any direct mili- 
tary activities. The farm tractor is playing a tremen- 
dous part in the production of food. It is well recog- 
nized by all who have investigated the subject, that the 
total production of food in this and other countries can 
be further increased enormously by the application of 
the farm tractor in many forms, small as well as large. 

S. A. E. members are performing valuable service in 
the prosecution of the war in innumerable ways. In 
any branch of the service whether here or with our 
men in-France, where automotive apparatus is made or 
used, there will be found the automotive engineer striv- 
ing to do his part, always willing to coédperate with his 
fellow men, and always looking for more work to do. 
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Interchangeability, Tolerances and Finish 


By J. P. BROPHY 


Vice President and General Manager, Cleveland Automatic 





In times when it is highly desirable that all sorts 
of tools and parts be produced with the greatest 
possible speed, the questions of interchangeabil- 
ity, tolerance and finish become very important. 
This article presents the ideas of one member of 
a firm manufacturing machine tools. 


HE word interchangeability, is not seriously 
enough considered in thousands of instances on 


the drawing board. 

When designing a piece of machinery where the 
parts are large or small and the mechanism intricate, 
it seems to be the thought of a great many that 
because some of the parts have to be a close duplicate 
of one another, the drawings in general must neces- 
sarily all be figured for close tolerances. 

There are parts of machines that must be furnished 
to replace broken or worn parts of like character, and 
while these parts must be interchangeable there is no 
use in going to extremes and calling for limits of 
0.0605 in. when 0.002 in. will answer the purpose. This 
would result in greatly increasing the cost of production. 

The writer would venture to say that there are 
thousands of instances where the cost of manufacture 
is increased from 50 to 200 per cent. through foolish 
notions of some men in power. Inventors of different 
kinds of mechanism naturally take great pride in hav- 
ing the article well made, but in many instances this 
particular machine or whatever it may be, will be just 
as serviceable, and perhaps more so, if the parts that 
in the inventor’s opinion had.to be exact with a slight 
tolerance, were made with an abundance of tolerance, 
especially if they are not the working parts. The 
man to determine this, however, should be strong 
mechanically. 





INTERCHANGEABILITY SHOULD BE CONSIDERED 


Tolerances marked on drawings should be given as 
much study as the design of the particular thing under 
consideration. It takes but a few seconds to place 
on a tracing three or four figures, which may mean 
several hours of unnecessary work. That’s why the 
word interchangeability should be considered along the 
lines of abundant tolerances as well as where only close 
tolerance is allowed. 

There is some confusion about. what the word inter- 
changeable means, and a great many are under the 
impression that when you use this word, everything 
called for must be extremely close to size. 

An ordinary plow can be made interchangeable with 
‘y-in. to 4-in. tolerance all around, whereas if this same 
plow were considered on the basis of 0.020-in. limits, 
it would go up in price perhaps 100 to 200 per cent. 
The same applies to the most delicate piece of mech- 
anism. 

Many surfaces on machinery of all kinds should be 
accurate and one piece practically the same as the other, 
because of alignments that are necessary and because 
of the fit between centers, etc. All good mechanics 
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understand this quite thoroughly... There are many 
pieces that fit on shafts and spindles that do require 
close workmanship, but extremes in many cases show 
high costs from the minute your blueprint reaches your 
toolroom, throughout your factory, in the manufacturing 
end of the business. 

Gages and cutting tools of all kinds, if the tolerance 
and finish must be extremely high class, are very ex- 
pensive to make; when we remember that cutting edges 
must be sharp and always kept that way, in case great 
accuracies and finish are called for, we know the output 
will be greatly lessened and the final result, high-priced 
parts. In many instances, thousands of dollars would 
be saved and outputs expedited, if such contingencies 
were considered. 


INSPECTORS PLAY AN IMPORTANT PART 


In relation to interchangeability: inspectors play an 
important part. Especially on Government work they 
are given great power, and this being the case, they 
should be given implicit instructions to avoid reckless- 
ness in condemning material that without question is 
urgently needed. 

Suppose a gage is made maximum and minimum sizes 
for diameters, lengths and shapes; and suppose the 
piece is a few thousandths over the maximum or under 
the minimum, and not the exact shape; and suppose 
a great number of these pieces have been produced—and 
this increase or decrease in length, shape and diameter, 
makes no particular difference! The inspector ought to 
be aware of this and not be too hasty in condemning; 
he should regard the amount of labor already expended 
on the parts and the vast amount of work necessary 
to reproduce these pieces. 

The loss is great to the manufacturer who is doing 
his utmost, and the loss is certainly great to our Gov- 
ernment, because these pieces are needed to complete 
something demanded in this particular war. 

The inspector has but one thing in mind; there is 
nothing flexible about his judgment; he has been sent 
out as an inspector and he knows nothing but the 
gage and micrometer, whereas if he were given some 
discretion by those in power, he could often pass work 
that he must otherwise reject. 


To carry this matter farther: in Government work 


_ where two surfaces fit together, they must be absolutely 


smooth, according to present standards. If the tool 
should tear the surface in the slightest, the piece is 
condemned. The same requirement applies to threads 
of various kinds. Perhaps they are right for size and 
pitch, but there may be a rough spot on some of the 
threads which has not the slightest effect on the ap- 
plication of these pieces to what they are intended for. 
They are good enough in every particular, and if used 
on ammunition it means they are never used but once. 
They are not like parts of a machine that has got to 
be constantly in use for years. 

An inspector should be allowed to use discretion in 
such cases, while at present he feels that should he 
not condemn, even when he knows the articles to be 














AMERICAN 





January 24, 1918 


practical, he will be reprimanded and perhaps dismissed. 
Common sense should govern the inspector’s decision, 
especially at this time when every pound of finished war 
material has a value unprecedented. 

Another very important thing to those bidding on 
Government work, is the realization that rigid inspec- 
‘ion on account of the tolerances and finish, must be 
reckoned in figuring the job. This means the Govern- 
ment always pays high prices for what is made from 
its drawings. 

If the finished article at a cost of $10 would ordinarily 
be a good enough job for anyone, the chances are 
that the man who figures will add 25 or 50 per cent. 
for safety. What does‘all this mean? Nothing short 
of costs mounting away beyond a sensible figure, An- 
other result of captious requirements is a tendency to 
slow up the production of an article. It may be a part 
of a gun; it may be ammunition; it may be a part of 
an airplane; it can be part of almost anything that 
the Government requires in this war. 

Machine-tool builders who read this article can easily 
comprehend what the writer is explaining. 


MONEY EXPENDED FOOLISHLY 


There is no question but what machine tools are made 
close enough as far as accuracy is concerned, but if the 
closeness were carried to extremes, the price would 
advance rapidly while the work produced would not be 
any better nor the life of the tool lengthened. It 
would mean simply a vast amount of money expended 
foolishly because of impractical exactions; whereas the 
machine tools of today are just as good as though the 
accuracies were extremely fine on every piece of the 
machine. 

There is no end to the protest that might be made 
when discussing the matter of finish. 

If a piece does not require to be ground, do away 
with this operation. If a piece has got to be hardened, 
harden it, but if it will work as well without hardening, 
do away with that extra expense. If a piece is just as 
good after being turned in the lathe, what is the 
necessity of placing even a file on it? 

Burnished surfaces called for in many instances, are 
perfectly useless and excessively expensive. 

A vast amount of thought must be given to the 
manufacturing of anything, to keep down the expense 
of the finished product. 

Take, for instance, the springs on an automobile: 
some of the engineer-martinets are liable to mark the 
drawing for a spring that should be 3 in., 0.510 in. 
Now, the 4 in. is a commercial proposition whereas 
the 0.510 in. is a special size. This practice is common 
and should be prevented when possible. 

A man, strong theoretically but with only a very 
limited amount of practical experience coupled with 
some inventive genius, may design something; but the 
money necessary to build the article is not furnished 
by him. It is in such circumstances that elaborate 
drawings, costly shapes and unthinkable accuracies are 
called for. What difference does it make to the de- 
signer who perhaps has a fad for close mechanical 
tolerances? Perhaps he knows no better. If not curbed, 
the business will probabiy be a failure. 

Extravagant notions are very prevalent in the mind 
of such a man who is not experienced in manufacturing. 
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He does not seem to know, nor yet to care, how much 
the thing is going to cost—a very important matter 
that should be uppermost in his mind. Those who have 
been struggling with this tolerance problem for years, 
fully ‘realize how cautious we must be to not attempt 
to produce articles almost down to the point of no- 
tolerance, simply because there is a gratification in 
saying, “that’s the way our product is made!” 

There is much more gratification in producing an 
article that is entirely satisfactory while, at the same 
time being able to say at the end of the year that your 
bank account has honestly increased. 

In steam engine building, a man’s reputation for 
skill might be excellent; but to build a steam engine 
as accurately as a machine tool for instance, would 
be a calamity. This occurred and the results spelled 
dismal failure. Expansion and contraction never 
entered the brain of the great mechanic who made some 
no-tolerance engines. When the steam was applied, 
those engines slowly came to a stop and were badly 
damaged—which was one illustration of what going 
to extremes may mean. 

Sewing machines, typewriters, talking machines, and 
many other common and useful things are interchange- 
able, but not along nonsensical, no-tolerance lines. If 
they were they would not be good commercial proposi- 
tions. That is why the prices for such things are not 
ridiculously high. 

Be careful and not ask for needless duplication. If 
you do, who pays the excess? Not the man that does 
the work. 

It would be well seriously to think of keeping down 
the manufacturing costs. Tolerances to suit your fancy 
but not essential, are money-wasters. Who is the suf- 
ferer? Not the man who obtained the contract. You 
pay for what you ask for and obtain. How about a 
little more simplicity in the asking! 

Finish is important. Do not overdo it. Every minute 
wasted on fine finished surfaces, round or flat, that are 
“ot necessary, may be deemed superfluous. 


The Automatic Control and Measure- 
ment of High Temperatures* 
By R. P. BROWN 


Probably no employee has caused the average works 
manager so many sleepless nights as has the furnace 
man on whose shoulders rests the responsibility for 
the accurate heat treatment of the steel and the uni- 
formity of the product. 

A great amount of study has been given, not only 
to the perfection of pyrometers, but also to the auto- 
matic control of temperature. It has however, been only 
recently that helpful results have been accomplished in 
automatic temperature control. First of all it was 
necessary to perfect the temperature-measuring instru- 
ments so they could be relied upon uniformly to indicate 
the actual furnace temperature. It was then necessary 
to apply to the pyrometers, attachments to throw tk? 
switches on the electric furnaces, or to open or close the 
valves on gas or oil furnaces. My experience in the 
United States has shown, that for industrial service, 





*Extracts from a paper presented before the Faraday Society 
of London, Eng., Nov. 7, 1917. 
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an instrument actuated by the expansion of nitrogen 
gas is the most satisfactory for temperature measure- 
ments up to 800 deg. F. or 425 deg. C. The gas- 
expansion instrument consists of a bulb of copper which 
is inserted in the heat, and this bulb is connected by 
capillary tubing to an indicating or recording gage 
containing a helical expansive spring. 

For use at moderate temperatures where the meas- 
uring instrument must be placed at a considerable 
distance, and for temperatures above the range of the 
gas-expansion instrument, the thermo-electric pyrometer 
has been almost universally adopted in the Urited 
States. A thermocouple of base metals, usually formed 
of one wire of nickel 90%, chromium 10%, and the 
other wire 98% nickel and 2% aluminum, is preferred 
for temperatures to 1800 deg. F. or 1000 deg. C. Fer 
temperatures above this, and as high as 2800 deg. F. 
or 1500 deg. C., thermo-electric pyrometers using a 
platinum-rhodium thermocouple, are the most satisfac- 
tory. For higher temperatures still, a radiation type 
of pyrometer is available, consisting of a thermocouple 
in the focus of:a reflector at the rear end of the tube, 
which is pointed at the door or some other opening of 
the furnace. 


MEASURING THE VOLTAGE 


For measuring the voltage produced by a thermo 
couple, whether of base metal, platinum-rhodium, or the 
radiation type, high resistance millivoltmeters are avail- 
able. Such millivoltmeters are produced by us in the 
United States, of some 1000 ohms or more. This re- 
markably high resistance is naturally desirable, prac- 
tically to eliminate the errors due to changes in the 
resistance of the line or wiring which connects the 
thermocouples and the instrument; also.to nullify the 
effects of any changes in the resistance of the thermo- 
couples, due to heating. 

Changes in resistance may be due to actual changes 
in length or changes in atmospheric temperature, which 
in turn affect the resistance of the line or wiring. 
We have been able to secure this exceedingly high re- 
sistance by reducing the weight of the moving element 
to a minimum. 

The total weight of the moving element in our high- 
resistance pyrometer, including pointer and springs, is 
526 mg. This extreme lightness is secured by the use of 
an aluminum alloy wire, which we have succeeded in 
enameling. The enamel coating is much thinner than 
the silk insulation formerly used, and more turns can be 
secured on a coil of a given width. Likewise by the 
use of the aluminum wire, the weight has been reduced 
66% per cent. as compared with copper wire which was 
formerly used for these moving elements. The alumi- 
num wire is 0.003 in. in diameter, and drawing this 
wire has been quite a mechanical problem. 

For even greater precision in temperature measure- 
ments than is secured with the high resistance milli- 
voltmeter, I have developed a new instrument, which 
we call the Brown Heat Meter. This instrument is 
suitable for either temperature measurement or auto- 
matic control of temperature, and a brief description 
of this new instrument might be of interest. 

Briefly, its operation is as follows: 

With our standard millivoltmeter of high resistance, 
we supply an ordinary dry cell about 1} in. in diameter 
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by 24 in. in length, and furnish suitable rheostats to 
reduce the voltage of the dry cell from approximately 
14 volts to a range from 0 to 60 millivolts—the voltage 
produced as a maximum by the thermocouples. In our 
first operation, we oppose the voltage developed by the 
thermocouple to the reduced voltage of the dry cell; 
and when the pointer stands on zero, it indicates that 
the voltages from the two sources are equal. In opera- 
tion No. 2, we cut out with a switch the voltage of the 
thermocouple and read the voltage of the dry-cell circuit 
by direct deflection. This eliminates the line resistance 
entirely, as in a potentiometer. This gives us a deflec- 
tion, indicating the actual temperature developed by the 
thermocouple at the moment of reading the instrument, 
but fluctuations in temperature of the thermocouple will 
not be indicated, as we are reading the voltage from 
the dry cell. We have, however, incorporated other 
operations in this meter. 

In operation No. 3, we connect the thermocouple to 
the meter instead of the dry-cell circuit, and note 
whether the indications are the same. By switching 
back and forth quickly, the voltage from the thermo- 
couple circuit or from the dry-cell circuit can be noted. 
If excessive line resistance has caused the indications 
of the millivoltmeter to be lowered, as compared with 
the dry-cell circuit, a rheostat is operated to bring 
up the indications of the thermocouple circuit to that 
shown when we are reading the voltage of the dry-cell 
circuit. We now leave the instrument indicating on 
the thermocouple circuit, and the errors if any, which 
might be due to line resistance or changes in tempera- 
ture of the line, have been eliminated, and we have a 
direct reading millivoltmeter, indicating the correct 
temperatures. 

We have eliminated the temperature coefficient of the 
meter by furnishing a copper resistor in the meter, 
equivalent to the copper or aluminum of the coil; hence 
in balancing the voltage from the dry cell against that 
of the thermocouple, we also automatically eliminate 
errors due to the temperature coefficient of the meter 
itself. There are now left only certain possible sources 
of error: the change in the actual indications of the 
meter due to sticking of the pointer, abuse of the in- 
strument, spring fatigue, etc. To obviate these chances 
we can supply with the instrument a standard cell with 
suitable resistors; and by the same test of the meter by 
the potentiometer method, the millivoltmeter may be 
checked. We supply three resistors; for example, where 
a meter is calibrated for 60 millivolts, we furnish re- 
sistors equivalent to a deflection of 20, 40 or 60 milli- 
volts on the scale; and after balancing the standard 
cell against a part of the voltage of the dry cell we 
can note through these suitable resistors whether the 
pointer swings to 20, 40 and 60 millivolts respectively 
on the scale. If it does not, the error can be noted 
and the actual error in calibration is detected. 


AUTOMATIC TEMPERATURE CONTROL 


Another type of automatic-control pyrometer oper- 
ates in the following manner: A thermocouple formed 
of a nickel-chromium alloy is installed in the electric 
furnace, the temperature of which is being controlled. 
The thermocouple actuates a high-resistance millivolt- 
meter. Below the pointer and adjustable throughout 
the whole scale range, is a table carrying two contact 
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pieces, separated by a thin piece of insulating materia! 
‘, in. thick. The depressor arm driven by a small 
electric motor or by a clock if preferred, depresses 
-he pointer at regular intervals, usually every ten 
seconds, and in doing so the pointer forces together the 
two contact pieces below. The switch connecting the 
‘urnace in the line is closed, and the pointer slowly 
rises across the scale as the temperature of the furnace 
-ises. As the switch is already closed when the pointer 
is depressed on the low contact, the switch continues 
to remain closed, and no change occurs until the pointer 
passes over the neutral insulating piece and is depressed 
on the high contact. The switch indirectly operated 
by a solenoid and relay is now instantly actuated and 
the circuit opened. The temperature of the furnace 
begins slowly to fall, and when the pointer is again 
depressed on the low contact, the circuit is again closed. 
This operation continues as long as the furnace is to 
be operated. ; 

When the switch opens and closes the main circuit, 
the current in consequence is either full on or off, and 
the fluctuations are continuous within narrow limits 
of some 10 deg. to 20 deg. F. These continuous risings 
and fallings of temperature can be largely reduced, 
and closer control can be procured by the use of two 
rheostats in the furnace line. The solenoid-operated, 
automatic switch is then used 
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ment is used for this purpose as we use automaticall) 
to control the furnace temperatures, and the pointe: 
is depressed at intervals of every ten seconds on con- 
tacts corresponding to the red, white and green lights. 

The extensive use of pyrometers to measure or record 
high temperatures, will serve (1) to eliminate guess- 
work as to the temperature; (2) reduce fuel consump- 
tion through the maintenance of the correct temperature 
and not excessively high t..nperatures; (3) reduce time 
for heating of the product due to the maintenance of 
the correct temperature; (4) increase efficiency in 
operating a plant through the savings outlined above. 

Instruments automatically to control the temperature, 
when properly constructed and applied, will eliminate 
entirely the personal element. The maintenance of the 
correct temperature in the furnace is automatic; this 
is one step further, and in consequence an improvement 
over temperature control through pyrometers. 


A Giant Boring Attachment 


What is believed to be a record breaker in the boring- 
bar line has been recently completed by the Davis Boring 
Tool Co., of St. Louis. 

It is made of solid tool steel, 14 ft. 74 in. in length, 
and 6 in. in body diameter, with a pilot-body diameter 





simply to cut in and out of 
circuit, the second rheostat. 
Assuming it is desirable con- 
tinually to maintain 1400 
deg. F. in the electric fur- 
nace, irrespective of fluctua- 
tions of voltage, the two 
rheostats are set so that 
with only one rheostat in 
the circuit the temperature 
will rise to approximately 
1500 deg. F. With the sec- 
ond rheostat in the circuit 
the temperature drops to 
1300 deg. F. 

When we now use the sole- 
noid-operated switch to cut 
in and out the second rheo- 
stat, we naturally control 
the temperature only between 1500 and 1300 deg. F., and 
we do not have the rapid surges, or ups and downs in 
temperature, and maximum control is secured. It is re- 
alized that the same form of switch can be used to oper- 
ate a valve to control a gas or oil furnace. We have found 
it desirable to use an automatic valve in a by-pass so as 
to control a portion of the gas or oil supply, and in the 
same manner as in the electric furnace control, elimin- 
ate the maximum fluctuations caused by the complete 
opening and closing of the switch or valve. 

In addition to an instrument automatically to con- 
trol furnace temperatures, there has been a demand 
for an instrument automatically to signal by lights 
whether the temperature is too high, correct, or too 
low in any particular furnace. We have been able to 
develop an instrument automatically to signal by means 
of lights whether the temperature is correct or not. 
and in this way the services of the operator at the 
instrument are eliminated. The same form of instru- 











THE COMPLETED BAR 


of 5 in. The completed tool weighs 1167 lb. The high- 
speed steel cutters bore 6} in. on the pilot, and 113 in. 
on the body. The adjustment in each of these cutters 
is 1} in. controlled by what is practically a micromete”. 
The tool was designed for boring gun-carriage pinions, 
and is successfully doing its bit “somewhere in the 
United States.” 


National Foreign Trade Convention 
Postponed 


The Executive Committee of the National Foreign 
Trade Council announces that “owing to the railroad 
congestion and the desire of the Council to codperatc 
with the Government in the relief of the situation due 
to the war,” the dates of the Fifth National Foreign 
Trade Convention to be held at Cincinnati, Ohio, have 
been changed from Feb. 7, 8 and 9, to Apr. 18, 1° 
and 20, 1918. 
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The Davie Gaging Machine for Fine 
Inspection Work 


SPECIAL CORRESPONDENCE 





This gaging machine has a wide field of useful- 
ness in the toolroom or inspection department, 
combining as it does a range from ordinary to ex- 
treme accuracy of measurement suited to the 
work in hand. 





made by the Davie Tool Co., Cleveland, Ohio. It 
was designed to be used in the toolroom or inspec- 
tion department instead of snap gages or micrometers. 

The advantage of a gaging device in which the meas- 
urements are visually indicated, is plain to every me- 
chanic. The “feel” of a snap gage or a micrometer 
may vary with different workmen or even with the same 
workmen at different times. 

The machine gives three different readings: thou- 
sandths, tenths of thousandths and hundredths of thou- 
sandths. These different readings are obtained by 
means of compound levers mounted in a lever box car- 
ried on an adjustable column. 

These levers which have a 60-deg. angle bearing, are 
balanced by weights which are adjustable. The balance 
bearings are of the best-quality tool steel hardened, 
ground and lapped. One of the principal features of 
this machine is that the multiplying end of the lever is 


[= Davie gaging machine, shown in Fig. 1, is 
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FIG. 1. DAVIE GAGING MACHINE 


adjustable, thus compensating for any inaccuracy in the 
fulcrum. In Fig. 2 A is the lever for loosening the col- 
umn C. The gaging table D is made from high-grade 
tool steel hardened to 100 deg., scleroscope test, ground 
and lapped with diamond dust to insure a perfectly flat, 
hard surface. At B is shown the handle which operates 


the pinion and rack for the approximate adjustment of 
the table. 


The lever F is for operating the eccentric 


clamp used in securing the column of the lever box FE 
in any desired position. This column has a 15-deg. 
taper to insure rigid clamping and a free movement 
when unclamped. 

As shown, the machine is set to read 0.00001 in. By 
removing the screw K and placing the indicator unit on 
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FIG. 2. MACHINE WITH PARTS INDICATED 

Specifications—Distance from center of gaging spindle to back 
of throat, 43 in.; maximum distance from top of table to end of 
gaging spindle, 4 in.; size of table, 5x6 in.; height adjustment 
of table, 0 to 4 in.; height adjustment of gage bracket, 4 in.; 
largest diameter of milling and form cutters, or disks and bush- 
ings that can be gaged for concentricity, 4 in.; greatest distance 
between centers on center test attachment, 13 in.; largest diam- 
eter that will swing between centers, 4 in.; maximum height of 
machine, 18 in.; length, 15 in.; width, 9 in.; total weight of ma- 
chine, 68 Ib.; with attachments, 96 lb.; with hardwood stand, 109 
Ib.; dimensions of hardwood stand, 7 x 13 x 27 in. 


the base 7 so that the indicator spindle comes in con- 
tact with the lifter J, readings in 0.0001 are obtained. 
This is the most desirable position for commercial work 
where limits of 0.0005 to 0.005 in. plus or minus are 
allowed. Should it be desirable to read only to 0.001, 
the indicator may be removed by turning the fine adjust- 
ment screw L which will disengage the indicator which 
can now be placed on the stud M which is tapped to 
receive the adjustment screw. However, the principal 
advantage on fine work is the ability to read 0.00001 in. 
and thus detect the most minute inaccuracy. 

At N is an attachment for testing concentricity of 
formed milling cutters, gear-teeth cutters, bushings, 
disks, etc. At O and P are test centers which are ad- 
justable on a bar of chrome nickel steel and are guided 
by a 29-deg. spline for alignment. 

These two attachments together with the gaging 
table D have No. 12 Jarno taper shanks, and are inter- 
changeable. The top of column C is threaded at the 
nose and is provided with a backing-off nut used only 
when a change from the gaging table to one of the at- 
tachments is desired or vice versa. 
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On Aug. 3, 1917, the commandeering order affecting 
ships in the building and to be built, went into effect. 
On that day there were already 3,056,000 tons dead 
weight, under construction; since then 5,617,000 more 
have been contracted for, and the figures cover ships 
of steel, wood and composite. 

These figures represent 4,402,100 more tons under 
contract than for any previous year in the history of 
this country, and we once had a merchant marine at 
that. What foolish legislation in the past, and laws 
like that fathered by La Follette have destroyed for us, 
let us hope the war of the world will restore. With the 
order for a fleet came the building of plants where it 
could be made. Thirty-six such plants existed one 
year ago, Jan. 1. Seventy-four have been created since 
that day. The first ship was launched 78 days after its 
building was begun. This ship was an 8000-ton stand- 
ardized, steel merchantman with a speed of 11 knots an 
hour: not very great, but it required 450 freight cars 
to handle the freight. Three weeks later this plant 
turned out on private contract 13 other ships. It 
showed what can be done when time and necessity press. 

On Mar. 1, the fleet corporation expects to have turned 
out 1,000,000 tons of shipping. As an item of statistics 
it is interesting to know that the “shipping board is 
larger than the steel trust, which represents $1,000,- 
000,000.” It is worth twice as much as the Pennsyl- 
vania railroad, and Congress permits it to spend 
$1,800,000,000. On the Pacific coast hulls have been 
made in 64 days. Meantime, since the order came, 
plants have had to be erected, homes or at least possible 
dwelling places created for men, where none at all ex- 
isted, and spring will see the fleet in the making, for the 
preliminaries are over. 

This thing of war will belong to peace, for there is 
hardly a manufacturing activity of this war that will 
not have its convertability into peace-product manufac- 
ture. Nothing of the war is so dead-certain to continue 
as a great peace-time necessity, as this shipbuilding 
industry. Not a thing that floats will be hauled from 
the water for decades to come, save for repairs or re- 
placement. All this present and future has come about 
in five months. 

Doubtless it could have been done quicker, but doubt- 
less it never was. 


WHAT THE FIGURES REALLY MEAN 


The immense demands of the present war have accus- 
tomed us to speaking in terms of immense quantities 
and we speak of millions as glibly as we formerly talked 
of thousands. Very few of us, however, have any con- 
ception of what this really meens and, as a means of 
bringing home some idea of the immense quantity of 
shells which have been manufactured and used, we are 
pleased to quote from the remarks of Brigadier General 
Sir Alexander Bertram, of Canada, in a recent address, 
in which he tells what Canada alone has done during the 


past three years. 
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He says: “We have shipped in shells a sufficient ton- 
nage to build 19 bridges across the St. Lawrence River, 
each bridge equal in size to that of the new Quebec 
Bridge. We talked a few years ago of contributing 
three battleships to the British Navy. Our tonnage in 
shells shipped to the Empire would build 66 battleships 
of 18,000 tons each.” 

Comparisons of this kind, with objects which are 
familiar to us, make it much easier clearly to under- 
stand what these large quantities really mean. 


WuHatT HAs BEEN DONE IN “No TIME” 


A few months ago the Government made an appro- 
priation of $640,000,000 for the manufacture of air- 
planes, and the vanguard of such an air fleet is at the 
front, manned and ready to do the business of war. In 
the spring there were less than 200 planes; today, 22,000 
are in the works. When war was declared by us we 
had 75 aviators; today we have 10,000 in training. The 
making of $640,000,000 worth of airplanes implies the 
creation of another new industry: one as unfamiliar to 
us as the new shipbuilding industry, while unlike the 
latter, it has no precedent in our country. The sporadic 
making of planes before war was declared might, 
speaking metaphorically, have been done in the wood- 
shed; when this new industry began there were only 
two companies doing business. The industry has been 
created and permanently established. The Liberty mo- 
tor was evolved in a week as a result of the intensive 
getting together of 20 inventors. With our own fabri- 
cating operations going strong, there has not been the 
slightest diminution of our export to the allies of raw 
materials for airplane manufacture. 

Our new business is five months old. 


WINGS TO BE INSURED 


Every sort of insurance conceivable has been thought 
to exist: Lloyd’s insures against Providence itself! 
Now the insurance of wings has come. The National 
Advisory Committee for Aéronautics has perceived the 
need of this insurance, has met for its discussion and 
the insurance companies have acted with the conviction 
that the whole world means to take to the air. This way 
of transportation is not always to be a war exigency, 
a semi-official proposition; but a commercial fact. As 
automobiles have revolutionized roads and road laws 
and society and health, so the dustless route now takes 
its place among the sure things. When insurance com- 
panies get busy we have a sign of the times. 


MucuH LABOR: LIITLE SYSTEM 


Secretary Baker said recently: “If all the women in 
America were to stop doing the things that they are 
doing, we should have to withdraw from the war,” and 
he was not referring to the sentiment women have 
brought to the situation, but to their work. 

Women have been added to the volume of men labor- 
ers, yet shortage is talked of. There is no labor shortage. 
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[here are men who do not know how to place themselves 
and there are those who have a sort of replacement 
fever that should be abated by a proper, labor-distribu- 
tion supervision. It is human to err, and in this difficult 
moment it will be almost Divine if labor distribution 
becomes properly systematized. The entrance of women 
into labor ranks has presented only the most superficial 
problem: the main point has been proved: they can and 
will do the business required of them by the times. 
There are plenty of men and plenty of women to turn 
out the enormous amount of work to be done, yet the 
number of unemployed today is matched only by the 
misemployed. 


NEW INDUSTRIES IN JAPAN 


Twenty new companies have been formed in Japan 
and they operate 28 new factories. These new factories 
mostly produce sulphate of ammonia, potassium chlo- 
ride, caustic soda, bleaching powder, niter, sulphate of 
potash, potassium carbonate, sodium sulphide, sodium 
chloride, sodium peroxide, iodine, fatty and stearic 
acids, nitric acid, disinfectants, phosphorus and other 
products. 

Before the war Japan had use for but half her iron 
products. Today new companies are being formed to 
handle all she mines, and new mines are being worked. 
Three new steel companies have been formed of late. 
They are producing steamer shafts, railway wheels and 
tires. Japan is dealing with China and India. One of 
the new companies will devote all of its commercial 
operations to an export trade. Five new companies are 
operating works for the treatment of Japanese zinc; 
this also is an export medium. An electrolytic process 
is to be used for aluminum, and aluminum is a product 
of a certain Japanese clay. Very considerable prepara- 
tions are being made for this. Galvanized-iron wire has 
become a manufacturing factor, and the company that 
formerly engaged in it has increased its capitalization 
more than 100 per cent. It is an exporter. Companies 
for the manufacture of machinery are being formed, 
and companies for manufacturing electrical supplies. 
New works for the manufacture of textiles exist and 
more are under construction. 


INDUSTRIAL CENTERS AND THE WORKMAN 


From Washington comes a statement that homes and 
proper living conditions are being created for the mul- 
titude of women that has gone thither to serve the Gov- 
ernment. We shall call these women staff officers. The 
Committee of Public Information has given the report. 
The work is being done under specialized forces. The 
need is present; it is recognized and it is being met. 

One of the foremost activities of the wartime has 
been that of the Y. M. C. A. which sent forth an army 
of its own to make living conditions for the man soldier. 
Thus ahead of the army, for the first time in history, 
went the homemaker. Formerly there went behind, the 
camp follower. The latter is cut off. First the man 
soldier and then the woman soldier has been cared for 
in rational ways. The industrial soldier must now have 
his day. His need of right living conditions must be 
recognized and met. Shipbuilding is a newly created in- 
dustry in this country, and at great shipbuilding plants 
the home conditions have been almost nil. In every in- 
dustrial center, henceforth, proper living conditions must 
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be planned and provided for the soldier-in-industry who 
must stay at home to serve his country best. If even- 
tually, why not now! 


GOVERNMENT COAL IN ALASKAN MINES 


The Government has offered for lease, coal mines in 
Alaska. There were 30 days left from Jan. 1, in which 
those who desire to rent, may apply for leases. The 
original period covered 30 days between Dec. 1 and 
Jan. 1, and that period is extended. There are 760 
acres of mining properties that may be acquired, and 
railroads have already been constructed from mines to 
main railway lines, or to ports or central places, that the 
coal may be got out. The Government would like to sup- 
ply the entire Pacific Coast and the Navy from this 
Alaskan source, for thus the transportation problem 
would be considerably simplified. The vast cross-coun- 
try carriage of coal for the coast would be done away 
with and the distribution for the Navy be altogether 
by sea, which would relieve the land-transportation force. 
Large amounts of machinery and equipment are already 
being taken in by lessees, for the development of their 
holdings, and the Commissioner of the General Land 
Office, Washington, D. C., will give to those interested 
further information in regard to this enterprise. 


THE INiERNATIONAL PARCELS POST 


Parcels Post service between the United States and 
Chile ceased to exist by agreement between the two 
countries on Dec. 25, 1917. The notification reads: 
“Parcels mailed in Chile before Dec. 25, 1917, which are 
received at post offices of address in this country after 
Dec. 25, should be delivered to addresses subject to 
the usual formalities. Parcels for Chile mailed in the 
United States subsequent to Dec. 25 and prior to the re- 
ceipt by postmasters of this notice, will be allowed to 
go forward to destination.” Apropos of postal affairs 
which are of great import to all just now: all wooden 
boxes that reached port of embarkation after Dec. 5 will 
be returned to the senders, if the proper amount of post- 
age for return is remitted to the post office. On Oct. 
27 the department announced that wooden-boxed goods 
for the members of the expeditionary force must reach 
the port of embarkation on or before the date of Dec. 5 
and must weigh not more than seven pounds. 


How THE HOUSEHOLDER CONTRIBUTES TO MANUFACTURE 


As long ago as July, 1917, when our war was but three 
months old, a war report on the municipal garbage can 
was made. When war was declared an appeal was made 
to householders to stint the can and spare the country. 
There had been no systematic saving; no organized, fed- 
eralized work, yet at the end of three months it was stat- 
ed that the garbage can had fallen off 48 per cent. If 
these figures were correct they presented a rather ex- 
traordinary commentary on human possibilities at a 
pinch—and extravagance in former days. Now comes 
a systematized appeal to spare the can, but all the sys- 
tem in the world cannot produce the great results that 
human kindness and good will can produce, and when 
the householder knows that his garbage can averages 
4 per cent. or more of useful grease: grease that will 
help to make the defenses of our country if properly 
conserved, delivered and applied, it is likely the house- 
holder will turn ammunitions maker by saving the grease. 
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Keys Through Thin Bushings 
By ALBERT F. GUYLER 


On page 121, Vol. 47, Mr. McCray tells of his difficulty 
in keying on cutters when a thin bushing is necessary 
to make the cutters suit the arbors. Some time ago, 
I had to use a pair of 8x1-in. cutters with 1}-in. 
holes. I found that only 1-in. arbors were to be had, 
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FIGS. 1 AND 2. TWO WAYS OF KEYING BUSHINGS 


therefore, two bushings were made as shown in Fig. 1. 
The keyways A on the outside and B on the inside 
were made ,;; in. deep, and placed at 90 deg. as shown. 
These bushings were in use for several weeks and are 
still in good condition, no trouble whatever being ex- 
perienced. Perhaps had the keys been made as shown 
at C and D in Fig. 2, the job would have been stronger 
but the additional labor was not found necessary. 


A Hand Tapping Device 
By H. JAYNES 


On account of the accuracy required in many tapped 
holes for such ordnance work as the primer hole in 
cartridge cases, the socket hole in 4.5-in. shells, the bot- 
tom, closing-screw hole in fuses, etc., it has been neces- 
sary to do a more than the usual amount of hand tap- 
ping. Many tapping devices and machines were tried, but 
the quantities of scrap accumulated until hand tapping 
was resorted to. More often than not the operator of 
such machines as were employed, was to blame for care- 
less starting of the thread. Sometimes the machines 
were not lined up properly, or in tapping brasswork the 
taps would rough up the threads. 

The lead of the tap is an important item, as is also 
the size to which the hole is bored. 


The illustration shows a cast-iron handwheel about 
15 in. in diameter with a {-in. rim. One end of the 
hub is recessed to take a ball-thrust bearing that is held 
in place by a cover plate. Through the thrust bearing 
there is a swivel, the upper end of which is fastened to 
an ordinary clothesline that runs over two pulleys. The 
other end of this line has a counterbalance weight at- 
tached to it so that when the tap is lifted it remains at 
whatever distance it is placed and the weight of the 
wheel does not tire the operator. 

The use of this arrangement increased the output on 
fuses 25 per cent. and was a considerable saving on the 
operator’s strength. As girls were employed on this 
work, it was necessary to make things as easy as pos- 
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HAND TAPPING DEVICE 


sible. The weight of the rim would carry the tap 
around two revolutions if a swing were given it, and 
if there were no more than 0.004 in. to be retapped out. 
By swinging, the tap would run itself out 54 threads 
with only one movement of the operator. The capacity 
of this arrangement is 1500 per day of 10 hours, when 
retapping the bottom-closing screw in fuse bodies. 
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How Would You Make This Casting P? 


By H. MAPLETHORPE 








In reply to the query of Mr. Duggan, page 164, Vol. 47, 
I offer a few notes upon securing good sound castings 
of the type shown at G. Considering the bulk and 
thickness of metal there must be a liberal way provided 
for the gases to escape freely, therefore, it is necessary 
to provide a good coke bed under the mold and vent it 
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METHOD OF MAKING A SOUND CASTING 


with a piece of 2-in. pipe, otherwise an explosion may 
occur. In addition, a 14-in. gas pipe P as shown in the 
illustration, should be inserted in the core F,, and a num- 
ber of small holes should be drilled in the tube as shown 
by the dots. To secure a clean casting it will be neces- 
sary to provide a method for the escape of any rubbish 
or dross which may rise. This is accomplished by 
means of the riser C, which is formed in the top part 
of the core A, and as shown it is somewhat tapered, the 
narrow end being nearest the casting. To prevent any 
dross getting down the gate B, a sprue E should be pro- 
vided which is about 8 in. in diameter, and this must 
be kept well filled during the pouring operations to 
insure the core being kept central. Better results will 
be obtained by admitting the hot metal only at the bot- 
tom as shown. The walls being thick, that is 2 in., the 
metal will keep in its molten condition some time, and 
will rise freely in the mold, and all impurities will float 
upon the top, and rise through the opening C. This 
opening will also allow all air to escape thus guarantee- 
ing a sound casting. In concluding I may say that 
several castings of a similar character and weight have 
been made successfully by following the method de- 
scribed. 


A Chuck and Faceplate Rack 


BY EDWARD N. Moor, JR. 


The illustration shows a chuck and faceplate rack I 
recently designed and made for use in the school shop 
here. The idea might prove useful to some readers who 


want a rack to keep chucks and faceplates off the floor 
and the threads free from chips, which is not likely to 
occur if these articles are allowed to lie around under 
The forging B is made of 4x2 in. machine 


the lathe. 
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steel, split as shown and with 4 screw holes in the bas: 
for fastening to the floor. The brace C is {x1} in 
steel riveted at its upper end to the forging, and pro- 
vided with a screw hole for attaching to the floor. Th: 
plugs A are of hardwood, a bolt with a washer under 
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A CHUCK AND FACEPLATE RACK 


the head secures them to the rack. The center distance 
for the plugs is spaced to accommodate the chucks and 
faceplates used. 

These plugs being of wood protect the threads from 
being burred when the chucks are slid on. I find that 
by using this stand at the head end of the lathe it is 
very convenient as the operator merely stoops over, picks 
up the chuck, and puts it on the lathe without moving 
out of his tracks. 


Double-Edged Slotting Tool 


By JEROME G. PEPPERS 


Some time ago I had to machine a link for the valve 
motion of a small engine. Its radius was 37 in. and the 
radius of our slotting-machine table was only 14 in. 
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DOUBLE-EDGED OFFSET SLOTTING TOOL 


After I put an extension on the table, setting the radius 
of the link with trams from the center of the table, and 
after putting an extension head on the ram of the slot- 
ting machine, I still needed about 9 in. I made up a 
bent tool as shown in the illustration, with a double 
cutting edge, but narrow enough to cut one edge at a 
time. This did the job satisfactorily. 
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Co-ordination of Government 
Departments 


On Jan. 12, Secretary Baker explained in consider- 
able detail to the Senate Committee on Military Af- 
fairs the reasons for his personal objection at this time 
to the creation of a Director of Munitions to supervise 
all purchases of supplies for war purposes in this coun- 
try. These reasons may be summarized briefly by the 
statement that the present reorganization of the War 
Department and the War Industries Board will provide 
an entirely suitable agency for the prompt and efficient 
performance of such work, and should be tried before 
this organization, now in process of remolding in the 
light of the experience of the administration in war work 
up to date, is thrown into inevitable confusion by dras- 
tic changes. 

It was necessary at the commencement of American 
participation in the war to begin training immediately 
a great number of men to carry on the administrative 
and technical details of the Department’s work. No 
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developed with the help of men who have made efficiency 
in manufacture a specialty. Formerly the work of the 
ordnance branch was subdivided according to products, 
such as small arms; but under the new system it is sub- 
divided by functions, that one branch may have charge 
of the technical details of design, another of purchase, 
another of inspection, and another of supplying the 
equipment when and where needed. This functionizing 
of the ordnance branch is in harmony with the methods 
of organization now favored by a large number of the 
leading manufacturing corporations in the country. 
The men working under the old system of organization 
are having little difficulty in shifting into the new sys- 
tem without interruption to their labors. 

The Quartermaster Corps is now being reorganized 
in the same manner, and the high positions in it are 
being filled—as in the case of the ordnance branch—by 
civilians who hold leading positions in the callings they 
have to carry on for the army. ; 

Under the old scheme of organization, there was an 
immense amount of detail which went from each branch 
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THE GENERAL ORGANIZATION 


matter how these were ultimately grouped, they had 
to become familiar with their duties and with govern- 
ment methods of work before they could render effec- 
tive service. While this training was going on, the re- 
organization of the Department was being studied; and 
as army ordnance was in great demand this branch of 
the service was first changed. It is a purely technical 
branch; Secretary Baker characterized it as a “manufac- 
turing” branch, and the scheme of reorganization was 


of the Department to the Secretary’s office. Under the 
new organization a very large part of this detail which 
has to do with correlating the requirements for supplies 
for the different branches, goes directly to a central of- 
fice. The ordnance, quartermaster, engineering, medi- 
cal and aviation branches will purchase their supplies, 
as they have in the past; except that before contracts 
are signed they must have the approval of this central 
office, which will so regulate conditions that one branch 
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ORGANIZATION AND FUNCTIONS OF WAR INDUSTRIES BOARD 





































































































































































































| PRESIDENT ‘| 
Engineer Department T 
: Purchases | COUNCILOFNATIONALDEFENSE | 
requiring 
Quartermaster clearance = * 
Corps—Army ) 
Acids WAR INDUSTRIES BOARD cr > 
Ordnance Department | Mines —except coal | cc 
ae a ADMINISTRATIVE DIVISION ni 
= Signal Corps Oil | Factories | 5 
Army 
Oo : . 
z Non-ferrous CLEARANCE COMMITTEE | Blast Suennens ‘| ro) 
ij | Medical Department metals Clears and coordinates require- ©e 
(| Army ments for articles on the shortage y xn 
= Lumber lists. Meets daily | Foundries | Qa 
om 
(| Yards and Docks Y Cement si 
> | Navy PRIORITIES DIVISION | Forges = z 
= Textiles Arranges priority of production > 
| Construction and and distribution. Sits daily a 
= repair—Navy Ordnance | Machine shops a g 
S| supplies and Accounts Explosives RAW MATERIALS DIVISION [Power 0 ] 
5 Navy Arranges for supplies of raw ma- Pp ez 
O Forgings terials 
Medicine and Surgery re Glass | Mills | 
~ = a “i 7 FINISHED MATERIALS DIVISION 
| Steam Engineering | Machine tools —— for supplies of finished | Quarries | = 
S Navy | R.R. equipment h 5 
| , , mar 
| Ordnance Bureau | Snes CONVERSION OF INDUSTRY | Forests | S 
> Navy } equipment [ ] e 
/ IVISION Imports 
| Marine Corps 4 / ron and steel aa © = 4 
i Navy a A - = 
J ( "ewer LABOR DIVISION \_[ Converted establishments | 3 
Shipping a Etc. 
Beard FA LEGAL DIVISION 
4 
Allies 7 
Purchases 4 STATISTICAL DIVISION 





NOTE: A “war igdustry” is construed to mean any industry which cannot meet the war-time needs without abnormal expansion or conversion of facilities 


Washington, D. C, 
January 9%, 1918, 


ORGANIZATION OF THE 
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shall not needlessly hinder the operations of another in 
the market. 

The War Department is not alone in making great 
drafts on the industries of the country. The Allies’ 
Purchasing Board, the Navy Department and the Ship- 
ping Board are similarly straining the resources of our 
manufacturers, and no legal remedy for this condition 
has been provided by Congress. But the four great 
purchasing agencies have agreed to joint action through 
the War Industries Board, which has been reorganized 
in order that it might do for all American munitions 
manufacturers what the Central bureau of the War De- 
partment does for its five great purchasing branches. 
The requirements of the four agencies are reported to 
a Central committee. If its decisions are questioned, the 
appeal is made to the War Industries Board, which thus 
becomes arbiter of manufacturing priority in this coun- 
try in every industry farpishing supplies for military 
purposes. ic, 2 

The committee has a further very important function 
which was explained by, Secretary Baker: as. follows: 
Assume that General Pershing cables a requirement for 
1000 guns. As his requisitions are not questioned, a 
copy of the order would be sent at once to the ordnance 
branch of the War Department and another to the Cen- 
tral committee of the War Industries Board. While 
the ordnance officials were preparing the plans and speci- 
fications, the committee would ascertain what sources of 
raw material could be used with the least interference 
to the manufacture of other necessary supplies; what 
forge shops could be utilized and what plants were avail- 
able for producing the other parts of this order. As 
soon as word was received that the ordnance depart- 
ment was ready to buy these guns, the committee would 
notify the procurement division of the ordnance corps 
what parties should be invited to bid. 


APPROVAL OF INDUSTRIAL LEADERS 


Secretary Baker assured the Senate Committee on 
Military Affairs that this system of handling the Gov- 
ernment war purchases in codperation with those of the 
Allies is not only the best that careful study has been 
able to suggest, but it has met with the approval of the 
industrial leaders to which it has been submitted. In 
his opinion, it disorganizes none of the existing machin- 
ery, and interferes as little aS possible with meeting 
civilian demands. This system is the equivalent, he be- 
lieves, of having a special director of munitions. Any 
functions which such a director would possess, would be 
possessed by Daniel Willard, chairman and executive 
officer of the War Industries Board. The chairman did 
not have legal authority to enforce his decisions; but as 
each of the four great war purchasing agencies had 
agreed to recognize his decisions as binding, it had not 
seemed necessary to ask congressional action to confer 
legal powers upon him. 

The essence of the organization, according to Secre- 
tary Baker, is that each of the four great purchasers: 
the Allies’ Committee, the War and Navy Departments 
and the Shipping Board, have their own organization for 
acquiring supplies in the desired order; while the War 
Industries Board has these orders filled in a sequence 
to meet the war needs, and manufacturing facilities 
and civilian requirements are served in the best pos- 
sible manner. Such is apparently the Administration’s 
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answer to the criticism that Washington had no logical 
plan for mobilizing the nation’s resources. Acccording 
to Secretary Baker, it is the most complete plan for the 
purpose that has been advanced in this country or Great 
Britain. It manifestly created a deep impression upon 
members of the Senate Committee who have indicated 
their disapproval of many features of the work of the 
War Department since the United States entered upon 
the war. 

The arrangement of the various divisions is graphic- 
ally indicated in the accompanying charts. 


Measuring Morse Tapers 
By P. S. SMITH 


The use of the sine bar and Swedish blocks for 
measuring Morse tapers per foot, is no doubt the best 
practice, but unfortunately every shop is not so equipped, 
and it is therefore necessary to resort to other methods. 
The writer recently had occasion to measure some No. 4 
Morse taper plug gages, and being without special tools 
of any kind, performed the work in the following man- 
ner which has proved very satisfactory: 

Make a short shaft, say 2-in. diameter and 12 in. long, 
care being taken to have it perfectly straight. Put this 
on good lathe centers and with dial test indicator, test 
centers for parallelism, making any necessary adjust- 
ments to get them in perfect alignment. When this is 
done remove the test bar and put taper plug gage on 
centers, clamp a parallel strip across the lathe ways on 
operating side of machine and bring carriage squarely 
up against it; now put a dial test indicator in toolpost 
and set the contact point to bear on tapered part of 
plug gage; also set needle at zero. Move carriage away 
from the clamped parallel strip until an ordinary 2-in. 
micrometer test plug can be inserted. In this way the 
length is accurately measured. Now note reading of 
indicator dial, which on a correct No. 4 Morse taper 
should read nearly 0.052 in. This is half the amount of 
taper for 2 in. Multiplying this by 2 we have 0.104 in., 
this being the total amount of taper for 2 in. Now 
multiply 0.104 in. by 6 in., the product of which will 
be 0.624 in., the correct No. 4 Morse taper. 


Cutting Quick Pitches Without Danger 
to Change Gears 
By A. REBELSKI 


The writer has an 1l-in. swing foot lathe about 20 
years old. It is very frail and the change gears are 
only 20-pitch. By the method here described the oper- 
ator has cut screws of a quick pitch that would not be 
attempted in a lathe with four-pitch change gears. 

This old lathe is provided with arrangements for com- 
pounding the change gears and has a range of from 120 
threads per in. to 1 thread in 44 in. By taking the belt 
off the cone pulley and using a crank on the lead screw 
for a drive, threads have been cut having a lead of 1 to 
34 inches. 

It is apparent that the quicker the pitch to be cut, the 
safer are the change gears when the lead screw is used 
to drive the lathe, providing the depth of cut is kept 
within reasonable limits. 












John Riddell 


John Riddell, mechanical superintendent of the Sche- 
nectady works of the General Electric Co., died in 
Schenectady, Dec. 31, 1917, leaving behind him a host 
of friends in the business world as well as among those 
who knew him in personal life. Mr. Riddell, born in 
Ireland in 1852, was conspicuously a self-made man. At 
the age of 12 or 13 years, he started as an apprentice 
in a jobbing machine shop owned by Nicholas B. 
Cushing in Jersey City, who made elevators and re- 
paired machinery, especially marine engines. This work 
brought him in contact with marine circles and he spent 
the next two years as second engineer on trading 
steamers plying between the West Indies, Central Amer- 
ica and New York. 

His first association with the electrical business was 
with the Daft Electrical Co. where he did experimental 
work, especially in the railway field. In 1887 he entered 
the employ of the Thomson-Houston Electric Co., 
Lynn, Mass.; in 1888 he became foreman of the rail- 
way motor shop and was recognized as one of the 
leading mechanical experts at the time the General 
Electric Co. was formed in 1892. 


THE MECHANICAL BUSINESS 


Mr. Riddell moved to Schenectady in 1895, and shortly 
after his arrival was appointed mechanical superin- 
tendent. In this important position he designed special 
machine tools for increasing the production of the ma- 
chine shops and also for carrying on the many special 
processes involved in the manufacture of mechanical 
tools. Many of these machines were built by the Gen- 
eral Electric Co. under his direction; and for such tools 
as were purchased outside, Mr. Riddell not only prepared 
the specifications, but actually purchased the machines, 
he being the company’s trusted representative. He was 
* consulted in regard to all automatic machinery and his 
resourceful genius was called in when a solution was 
sought for different mechanical problems that baffled 
the average expert. 

In the sense that Mr. Riddell could obtain large out- 
puts from machine shops with a minimum cost, he might 
well be termed a manufacturing economist. He was 
responsible for the location of machines and machine 
tools, and his advice and opinion were sought in regard 
to such manufacturing problems as the routing of 
the materials from the time the raw materials were 
received until the finished product was ready for ship- 
ment. 


NOTABLE ACHIEVEMENT 


Among the notable achievements of Mr. Riddell in 
the various works of the General Electric Co. is a boring 
mill—the largest in the world at the time—which was 
built from his design and which has a 60-ft. swing. 
This was so successful for machining the large wheels 
for the rotors and stators of water-wheel-driven gen- 
erators that he designed a 40-ft. boring mill embodying 
the same principles as the large one, and used for 
turbine work. These mills have operated night and day 
for over 10 years without the loss of a single hour. 

Another one of his interesting machines was the 
bucket-cutting machine for large steam turbines, which 
he developed in 1902. It was at this time that the 
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General Electric Co. was building the first 5000-kw. 
steam turbine ever constructed, and this labor- and 
time-saving device which Mr. Riddell designed became 
an important factor in the development of the steam- 
turbine industry, when the steam engine was preéminent 
in the largest power plants in the world. 


FIELD-CoIL WINDING MACHINE 


Almost automatic was the field-coil winding machine 
which he built and which was adopted both in Lynn 
and Schenectady. It was a labor saver and a time 
saver, and in the opinion of his confreres, there was 
no single achievement of Mr. Riddell’s which advanced 
the electrical industry more than this winding machine. 

He was a member of the American Society of Me- 
chanical Engineers, the Engineers’ Club of New York, 














JOHN RIDDELL 


the Society of Engineers of Eastern New York, the 
Mohawk Club and the General Electric Quarter Century 
Club, and he delivered several papers on engineering 
subjects before various associations and societies. Mr. 
Riddell belonged to all Masonic bodies in Schenectady, 
to the Oriental Shrine and the Albany Consistory, and 
was also a member of the Elks. 

Those who knew him loved him because of his gen- 
erous heart and unselfish nature. He was not only 
willing but anxious to give credit to those who assisted 
him, and afforded encouragement to those who were 
striving to improve themselves. 

Mr. Riddell leaves his wife, Mary; his daughter, Mrs. 
William Newcomb; a granddaughter, Madge Riddell; 
two sisters, Mrs. Mary O’Hare and Mrs. Anne Whitten, 
both of Jersey City. 
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Have You Sent that Telegram P 


Unless you have already responded to the appeal for large machine tools 
with which to build heavy artillery, now is the time to act. 


Every DAY’S DELAY will take its toll 
in human life. If not your boy, then that of a 
neighbor’s or friend’s. 

Only heavy artillery can win our victory 
with a minimum loss of life. ‘This requires 
hundreds of heavy machine tools. 

These can be secured only from such as 
already have them in use; there is no time to 
have them buiit. It is up to you who have 
them, to give them up freely; and above all 


promptly. 


Tuts IS WHAT IT MEANS! 

When 100,000 boys go “over the top” in 
the great drive to come, the casualty list may 
be either 5000 or 60,000, depending on wheth- 
er or not they have enough heavy artillery. 

The size of the casualty list depends directly 
on the response you make to the Govern- 
ment’s appeal for these heavy machine tools. 
No sacrifice you can make is too great to keep 
the list down to the minimum. You and you 
only can do 1t—and we know you will. 





Tue Government at 
Washington realizes what 
a sacrifice this means to 
you. But it also knows 
that the men of the ma- 
chine-building industry 
are loyal and patriotic 
enough to make any sac- 
rifice which will shorten 
the war and save the 
lives of thousands of our 
boys in France. It must 
have these machines at 
once, you must give them 
up in order that our boys 
may have the heavy artil- 
lery they need. 


chines. 


chines. 





MACHINES NEEDED 


60 x 60 x 20-ft. planing machines. 
48 x 48 x 20-ft. planing machines. 
36 x 36 x 14-ft. planing machines. 
Nos. 4 and 5 plain milling machines. 
Nos. 4 and 5 vertical milling ma- 


30-in x 20-ft. engine lathes. 

36-in x 20-ft. engine lathes. 

4- and 5-ft. radial drilling machines. 
18 x 130-in. cylindrical grinding ma- 


10-ft. vertical boring mills. 

5-ft. vertical boring mills. 

6-in. floor type, horizontal boring and 
milling machines. 

4-in. floor type, horizontal bering and 
milling machines. 


“THERE IS no time to 
lose. Your great oppor- 
tunity is now. No work 
you may have is as im- 
portant as this. Look 
over the list of machines 
needed,and make upyour 
mind to spare some of 
yours. 


Look over your equip- 
ment. Which tools are 
not working to full capac- 
ity? What work are you 
doing on heavy tools 
which can be done on 
smaller ones that are not 
as efficient perhaps but— 








What rearrangement can you make in your equipment that will release one or more 


big tools? 


Do it now! Then— 


Write or wire the MACHINE TOOL SECTION of the 
War INpDusSTRIES Boarp, Counci, OF NATIONAL DEFENSE 
Washington, D. C. . 
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This department is open to all new equipment of interest to shop owners. 


Tompson Electric Spout-Welding 
Machine 


The Thomson Electric Welding Co., Lynn, Mass., 
is now marketing the machine illustrated, which is used 
for electrically welding spouts that are stamped in halves 
and assembled with the abutting edges projecting slight- 
ly. The device is known as the No. 26 spout-welding 
machine. The halves of the work are placed to- 
gether and clamped in a specially constructed copper die 
which allows the projections of the spout to extend be- 

















SPOUT-WELDING MACHINE 
Maximum current consumption, 5 kw.. or 74 kK.v.a.: pulley 
dimensions, 6 x 13 in.; speed, 200 r.p.m.; floor space, 24 x 33 in.; 
height, 41 in.; table dimensions, 154 x 26 in.; weight, 850 Ib. 


yond the edge of the seam. This die is then placed upon 
the top of the machine, which is a copper table, and the 
projecting edges of the spout are brought into contact 
with a revolving vertical die extending through an open- 
ing in the top of the table and the current is turned 
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should be addressed to Editorial Department, “American Machinist.” 


on by means of pressing a foot treadle. The current 
travels through the top plate of the machine, through 
the copper die, through the projecting edges of the spout, 
into the revolving vertical die, and the circuit is com- 
pleted through the secondary winding of the transformer 
enclosed within the base of the machine. The project- 
ing edges of the spout are quickly heated at the point 
of contact with the revolving die, and a slight pressure 
serves to press them down practically flush with the 
contour of the spout and weld them together. The 
die is pushed by hand until the whole length of the 
seam has been welded. The revolving die or electrode 
is power-driven. For operation, alternating current at 
110, 220 or 440 volts, and 60 cycles, single-phase, is 
used. The machine is equipped with a voltage regu- 
lator and the welding current can be adjusted in five 
steps to take care of all conditions. The operating switch 
is of the solenoid type, and is controlled by the means of 
a push button switch mounted upon the floor at a con- 
venient point for the operator to touch with his foot. 


Davie Taper Gage 


The Davie Tool Co., Cleveland, Ohio, is making the 
type of taper gage shown. This is made in various 
sizes and is also made with stops to indicate the 

















DAVIE TAPER GAGE 


proper length of the tapered work. From the small view 
it will be seen that the moving member may be quickly 
adjusted to any position, within its range, by means of 
two knurled nuts. 
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Mummert-Dixon Portable Radial 
Grinding Machine 


The Mummert-Duxon Co., Hanover, Penn., is now 
marketing the 8-in. portable, radial grinding machine 
shown in the illustration. It is intended for general 
light buffing and grinding and is entirely self-contained. 
The grinding wheel is driven by an electric motor 
mounted at the rear end of the tubular arm. The motor 
is direct-connected to a shaft running 
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were used in the construction, each individual one be- 
ing constructed of standard units as shown in Fig. 2. 
These are a polar shell, a polar core and a magnetizing 
coil. Each of the four sections is composed of one shell, 
four cores and four coils, all interchangeable and re- 
placeable. It is claimed that the construction used for 
the coils and pole pieces gives a good distribution of 
the magnetic force without sacrificing electrical effi- 
ciency. This construction also makes it possible to caulk 





through the arm, the shaft in turn, 
transmitting its motion to the wheel 
spindle through a set of hardened-steel 
spiral gears, which are inclosed in an 
oil-tight case and packed in grease. 
Ball bearings are used in the head. 
The head, arm and motor are carried 
on a two-wheeled, ball-bearing trolley 
which rolls on a steel track, being kept 
in alignment by racks and gears at 
each side of the carrying frame. The 
motor balances the head and holds the 
whole in equilibrium when the work- 
man releases his hold. The bolster of 




















the trolley-carrying frame is mounted 
on the top end of a trunnion which 
turns in the base. This construction 
allows the arm and head to be turned 
around the base through the entire cir- 
cumference. A lockpin is provided to 
prevent any movement in case a rigid machine is de- 
sired. This feature is also convenient when the machine 
is being moved about the floor on its own wheels. The 
trolley can also be locked in central position. The head 
can be turned to any angle on the arm, thus making it 
possible to grind on the top, sides or underside of a 
piece of work. The machine may be moved about on its 
own wheels, but a ring is provided at the top in case it 
is more convenient to use a crane. All moving parts 
except the lower half of the grinding wheel are com- 
pletely inclosed. The switch is located close to the head 
and the wires run along the top of the arm in steel 
conduit. 


700 Ib. 


Persons-Arter Magnetic Chuck 


The Persons-Arter Machine Co., Worcester, Mass., 
has recently completed what is believed to be the larg- 
est and most powerful magnetic chuck ever built. 

Fig. 1 shows the finished chuck ready for mounting 
on the machine. It measures 100 x 25x5 in., and an 




















FIG. 1. LARGE MAGNETIC CHUCK 


idea of its size may be gathered by comparison with the 
yard stick shown with it. It has a holding capacity 
approaching 250 lb. per sq.in. and is magnetically alive 
all over its face, making every square inch available for 
holding work. Four standard-size, individual chucks 


PORTABLE 

Grinding wheel, 8 in. in diameter, 
2800 r.p.m.; motor, 
travel of trolley, 


RADIAL GRINDING MACHINE 
l-in. face, §-in. hole; speed of wheel arbor, 


1 hp., 1800 r.p.m.; length of arm from trolley to head, 7 ft.; 


30 in.; annular working area, 30 in. wide with a mean radius of 
6 to 7 ft.; vertical movement of head, from floor to as high as a man can reach; 
height over all, 4 ft. 6 in.; length over all, 9 ft.; floor space, 30 x 30 in.; net weight, 


the spaces between the shells and the cores, to make the 
whole assembly waterproof. All parts of the chuck com- 
prising the magnetic circuit are made of soft steel. The 
bottom plate is made in one piece and is fastened to 
the body by means of hexagon-head bolts. The as- 

















FIG. 2. THE INDIVIDUAL PARTS OF A CHUCK UNIT 


sembled chuck rests on a number of nonmagnetic sup- 
porting feet, which insulate it from the bed of the ma- 
chine, provide a clear path beneath for the flow of cut- 
ting compound and make it an easy matter to true up the 
face. The chuck is claimed to be both waterproof and 
heatproof. 


Link-Belt ‘‘BX’’ Loader 


The device shown in the illustration is for the pur- 
pose of loading any kind of fine material into box cars. 
It is the product of the Link-Belt Co., Nicetown, Phila- 
delphia, Penn., and is known as their “BX” loader. When 
in use, the material being loaded is shoveled into the 
hopper, from where it is carried out on the flat belt 
and dumped at some distance from the hopper. The 
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machine is portable, being mounted on wheels, and may 
be arranged to be driven either by a gasoline engine or 
by an electric motor. The belt is supported on four roll- 





xz — 

















LINK-BELT “BX” LOADER 


ers, the one at the outer end being mounted on sliding 
bearings equipped with adjusting screws. This feature 
allows any slack in the belt to be quickly taken up. 


Apex Center Drill 


The illustration shows a combined center drill and 
countersink that has recently been placed on the mar- 
ket by the Apex Drill Co., 2455 W. McMicken Ave., Cin- 
cinnati, Ohio. The auxiliary countersunk hole allows the 
work to be faced up to the hole without the use of half 
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APEX CENTER DRILL 


centers or other schemes for accomplishing the same 
result. A further advantage claimed is that the center 
is protected from injury due to accident or to pressing 
or driving the piece into other parts. The drill is made 
in the usual range of center-drill sizes. 


A Novel Electric Welding Process 
By T. M. R. VON KELER 


J. Sauer, in the Electrotechnischen Zeitschrift de- 
scribes a new German process of electric welding which 
is said to be particularly useful in the case of broken 
T-rails, Z-shaped steel and iron, wheel felloes and simi- 
lar metallic pieces of irregular cross-section. When 
such objects are heated to welding temperatures, it is 
usually found that the thinner parts are burned away 
before the thicker reach welding temperature. 

To overcome this difficulty and at the same time to ob- 
tain a very complete weld, Sauer uses a welding ma- 
chine in which the two pieces are gradually brought 
nearer and nearer, until sparks form an arc between 
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the surfaces to be welded. The heating proceeds grad- 
ually until the melting point is reached, when the pieces 
are forced against each other. The ridge of metal 
formed at the junction must be removed with a chisel, 
while the weld is still red hot. If the welder attempts 
to forge the ridge flat by hammering, parts of the meta] 
are pressed into the welded joint and the strength of 
the weld is greatly impaired. Welds made by this 
process have been found to have 98 per cent. of the ten- 
sile strength of the metal itself. 

The process has been adopted by some of the large 
toolmakers for welding tool-steel tips to shanks of a 
lower grade of metal, and has been greatly improved by 
the addition of an artificial “breaking” of the weld be- 
fore it cools. The two pieces of metal are welded as 
described above, but while the weld is still red hot, it is 
pulled apart, the current being shut off temporarily and 
again welded under pressure and heat. Steel tools made 
by this method have given satisfactory service, and the 
scarcity of tool steel in Europe renders the process of 
special interest. 


Adjustable Drilling Jig for Cotter- 
Pin Holes 


By H. C. CARD 


The jig here shown, for drilling cotter-pin holes in 
small shafts of varying lengths, was designed by the 
writer in 1907. It has proved so handy and useful that 
it is seldom to be found in the tool crib in working 
hours. 

It consists of two cast-iron V-blocks free to slide on 
two round cold-rolled steel rods which have a flat surface 

















ADJUSTABLE DRILLING JIG FOR COTTER- 


PIN HOLES 


FIG. 1. 


milled their entire length, to provide a seating surface 
for the setscrews. At one end, a swinging plate se- 
cured by a collar-head screw, carries a gagescrew and 
checknut to provide a locating point for the end of the 
shaft being drilled. Two pack-hardened, cold-rolled steel 
plates are screwed and dowelled to the top of the V- 
blocks, and are drilled and tapped for binder screws and 
bored for slip bushings. The jig as made, was for small 
work and will drill cotter-pin holes in both ends at one 
setting, in shafts from } to 1 in. in diameter, and from 
4 to 14 in. in length. Shafts from 1} to 4 in. may be 
drilled one end at a time, in one of the V-blocks. Larger 
shafts also may be drilled one end at a time, if a sup- 
port is provided for the outer end of the work. The very 
simplicity of the jig tends to make it a most valuable 
addition to a toolroom equipment. 





January 24, 1918 
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Washington, D. C., Jan. 19, 1918—One interesting 
development of the reorganization of the Ordnance De- 
partment is the selecting of men, by General Wheeler, 
who handle the business of the organization. Several 
men have already been selected, these being Samuel Mc- 
Roberts, formerly executive manager of the National 
City Bank of New York, Guy E. Tripp, chairman of the 
board of directors of the Westinghouse Electric and 
Manufacturing Co., E. N. Black, who was formerly a 
member of the engineering firm of Ford, Bacon & Davis, 
and Ralph Crews, a well-known Chicago lawyer. 


+ + 


Some idea of the immense task which confronts the 
Ordnance Department may be had from the statement 
that its appropriations for the present year are $3,200,- 
000,000; some idea of what this really means may be de- 
duced from the fact that in the year 1914 the total value 
of all the iron and steel industries in the United States 
was given at only $900,000,000, or less than one-third 
the amount to be expended by the Ordnance Depart- 
ment this year. Contracts for over half this sum have 
already been placed, the amount being $1,677,000,000. 


* * * 


All of the men chosen in the interests of organiza- 
tion, have had some experience with munitions manufac- 
ture, and should prove of extreme value in the work to 


be done. 
* * * 


We are sure these men will meet with hearty co- 
operation from all manufacturers, and that they will 
be able to expedite production to a considerable extent. 


* * * 


The concentration of all inspection under one head, 
and the location of this head in New York City, is some- 
thing of a departure in army circles. The plan has 
many possibilities, however, and although the change is 
too recent .o have had any marked effect on the situ- 
ation, there is, nevertheless, every indication that it will 
improve the administration of this very important de- 
partment. 

*% * * 

There seems to be more genuine misinformation float- 
ing about the country in regard to the Liberty motor 
than concerning any other item. One of the late reports 
has it that the Liberty motor has been abandoned for 
everything excepting scout duty, and winds up with the 
information that it has not proved nearly so satisfactory 


as was expected, and is consigned, as a consequence, to 
this comparatively unimportant duty. 
* * %* 

This hardly agrees in any particular, with what seems 
to be the fact. In the first place, the scouting machines 
are of the most, if not the most, important items in the 
whole air program. These are the small fast machines 
which must do the scouting and much of the fighting, 
and a motor which can stand up under such service can- 
not have been found wanting in many particulars. As 
a fact, the Liberty motors are being used only in the 
12-cylinder size instead of in the small scout machines. 
The 12-cylinder size develops something over 400 hp., 
and is entirely too large for any scouting machine yet 
built. According to the best information obtainable, 
the Liberty motor will be used in the large bombing 
machines and flying boats. From all accounts, it is 
making such an enviable record for itself that it is 
being specified by some of our allies on the other side. 

* * * 

There is no reason to expect perfection either in Lib- 
erty motors or anything else, but if our entire air pro- 
gram comes along as satisfactorily as the motors, we 
shall have little fear as to making a creditable showing 
in the fighting this year. 

*% * * 

It must not be forgotten, however, that the Aircraft 
Production Board is not placing all its dependence upon 
the Liberty or any other one type of motor, but is build- 
ing motors of several well-tried designs for use in the 
machines of various kinds. The Liberty motor seems 
to be one of the bright spots in our whole preparedness 
program. 

* *% * 

In this same connection it may be well to point out 
that the designers of the Liberty motor have given 
us an excellent example of the utilization of unit parts 
so as to avoid unnecessary tools, fixtures and gages in 
manufacturing. With this idea in mind they designed a 
motor with a unit cylinder, which allows them to make 
the piston, piston pins, piston rings and connecting rods 
exactly alike, no matter whether two or twelve cylin- 
ders are used. This enables a very considerable saving 
in tools, fixtures and gages, and thus conserves the labor 
of skilled toolmakers, reduces the capital invested in the 
manufacturing equipment, as well as the amount tied 
up in spare parts. This in turn affects both the con- 
struction and upkeep of the motors as a whole, and is 
an example of the principle of economical designing 
which should be carefully studied in many other lines. 
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Personals 











Lewis A. Larsen has been appointed as- 
sistant to the president of the Lima Loco- 


motive Works, Inc., with headquarters at 
Lima, Ohio. 
R. N. Nichols, formerly general foreman 


of the Central railroad of New Jersey at 
the Communipaw engine terminal, Jersey 
City, has been appointed assistant master 
mechanic. 


Henry M. Shaw, for several years con- 
nected with the sales department of Sher- 
ritt & Stoer Co., Inc., is now associated 
with the Monarch Machinery Co., 300 N. 
Third St., Philadelphia. 


Charles Spalding is now general manager 
of the Amalgamated Machinery Corpora- 
tion, 72 W. Adams St., Chicago. Mr. Spald- 
ing was formerly with the Gisholt Ma- 
chine Co., for 1. years. 


J. O. Smith, for the past twelve years 
manager of the engraving and field photo- 
graphic service of the McGraw-Hill Co., is 
now serving in a similar capacity with the 
Simmons, Boardman Co., New York City. 


Cc. E. MedAuliffe, formerly master me- 
chanic of the Missouri Pacific railroad at 
Atchison, Kan., has been transferred to 
Wichita, Kan., succeeding R. H. Tait, 


transferred to Kansas City as master me- 
chanic. 

Robert L. Arms, for several years con- 
nected with the sales department of Mann- 
ing, Maxwell & Moore and Sherritt & Stoer 


Co., Ine., has become sales manager for 
the Monarch Machinery Co., 300 N. Third 
St., Philadelphia. 

Frank B. Smith, formerly employment 


manager of the Bullard Machine Tool Co., 
Bridgeport, Conn., has been appointed a 
member of their plant management com 
mittee, codperating with the president and 
vice president in the duties of works man- 
ager. 

P. C. Gunion has been made advertising 
manager of the industrial bearing division 
of the Hyatt Roller Bearing Co., Newark, 
N. J. Mr. Gunion has been with the Hyatt 
Company for two years. Previous to his 
appointment he was manager of the Pitts- 
burgh office. 

H. R. Warnock, formerly superintendent 
of motive power of the Western Maryland 
Railroad at Hagerstown, Md., has been ap- 
pointed general superintendent of motive 
power of the Chicago, Milwaukee & St. Paul 
railroad with headquarters at Chicago, IIl., 
succeeding A, E, Manchester, deceased 


Milton Rupert was recently elected 
president and assistant treasurer of the 

. D. Nuttall Co., Pittsburgh, Penn. Mr. 
Rupert has been with the Nuttall Company 
for the past twenty-five years and has held 
various positions. In his new position he 
will have charge of the sales and manu- 
facturing activities of the company. 


vice 


appointed manager 
division of the 


D. Gleisen has been 
of the industrial bearings 
Hyatt Roller Bearing Co., Newark, N. J 
Mr. Gleisen is a mechanical engineer, a 
graduate of Stevens Institute, ana has been 
connected with the company for six years. 
He has recently been assistant manager 
of the Hyatt company in charge of bush- 
ings sales. 

Franklin T. Chapman, formerly assistant 
to the manager of the Olympian Motors 
Co., Pontiac, Mich. is now assistant general 
sales manager of the E. F. Houghton & 
Co., Third, Somerset and American Sts. 
Mr. Chapman succeeds W. Burton Piersol, 
who recently accepted a position as assistant 
general manager of the Bethlehem Ship- 
building Corporation. 


J. W. White has been appointed manager 
of the power and railway divisions of the 
Detroit office of the Westinghose Electric 
& Mfg. Co. Mr. White was formerly con- 
nected with the Pittsburgh office of this 
company, subsequently becoming associated 
with the Allis-Chalmers Mfg. Co., and has 
now returned to the Westinghouse Co., as- 
suming the position above noted. 


D. O. Leary, master mechanic of the 
Pacific Coast railroad since 1893, also mas- 
ter mechanic of the Pacific Coast Steam 
Ship Co.’s repair works, has resigned to 


accept a position as machinery inspector 
with the United States Shipping Board 
Emergency Fleet Corporation. Mr. Leary 


is a member of the American Society or 
Mechanical Engineers, and the American 
Railway Master Mechanics’ Association. 


Herman Schneider, dean of the Engineer- 
ing College, University of Cincinnati, has 
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been appointed Director of the Industrial 
Section of the Ordnance Department, United 
States Army. He will make his headquar- 
ters in Washington, but will not sever his 
connection with the University of Cincin- 
nati he will remain the directing head of 
the Engineering College, returning at in- 
tervals to supervise the work of the college. 
Dean Schneider will have charge of the 
statistical and legal divisions, supplying 
and distribution of labor, housing of Gov- 
ernment employees, plant organization, 
labor adjustments and women in industrial 
labor. 





Business Items 











The Wagner Electric Mfg. Co., of St. 
Louis, has opened a_ service station in 
Seattle at 535 First Ave., South, to take 


eare of service in the State of Washington 
and the Northwest. 


The New Standard Hardware Works, Mt. 
Joy, Penn., has enlarged its plant and or- 
ganization to take care of the _increased 
quantities of hot tinning of grey iron, mal- 


leable iron, steel and brass stampings, 
etc 
The Simonds Mfg. Co., of Fitchburg, 


Mass., has appointed the T. P. Walls Tool 
and Supply Co., Inc., 75 and 77 Walker 
St.,. New York City, as its sales agents 
for the territory of Connecticut, New York 
and New Jersey. 


The Amalgamated Machinery Corpora- 
tion, Chicago, Ill., elected the following of- 
ficers for the ensuing year at the annual 
meeting of the board of directors: T. K. 
Webster, president; L. I. Yeomans, vice 
president; Walter A. Strong, secretary; C. 
M. Moderwell, treasurer. 


The Hydraulic Press Mfg. Co., of Mount 
Gilead, Ohio, is now occupying its exten- 
sive new buildings. The plant is again 
in operation to its full capacity. The new 
equipment represents the most advanced 
types of metal-working machinery avail- 
able for the building of hydraulic presses, 
pumps, etc. 


The Little Giant Truck Co., Little Giant 
Bldg., 1615 Michigan Ave., Chicago, took 
over the motor truck interests of the Chi- 
cago Pneumatic Tool Co., which has been 
in existence about nine years, on Jan. 1, 


1918. The Little Giant Truck Co. is owned 
and controlled by the Chicago Pneumatic 
Tool Co., and the officers are the same: 


president; W. B. Seelig, 


Ww. O. Duntley, ¢ 
treasurer; W. J. 


secretary; L. Beardsley, 
Hudson, sales manager. 


The U. 8S. Ball Bearing Mfg. Co. elected 
the following officers at the annual meeting 
of the board of directors: W. . Strom, 
president and treasurer; E. N. Strom, vice 


president; G. A. Strom, secretary. The 
change in officers was brought about 
by the recent death of A. A. Strom, 
father of the three members of _ the 


The change of name of the 
product of the U. S. Ball Bearing Mfg. Co. 
from “U. S. Ball Bearings” to “Strom 
Bearings” was decided by the active mem- 
bers of the company in commemoration oft 
Mr. Strom’s activities in the manufactur- 
ing world. 


present board. 





New Publications 








United States Rifles and Machine Guns— 


By Fred H. Colvin and Ethan Viall, 
Associate Editors of the “American 
Machinist.” Three hundred twenty- 
eight 114 x 8j-in. pages, plus four 
pages of index. 2391 += illustrations. 
Published by McGraw-Hill Book Co., 
Inc., 239 West 39th St.. New York 
City. Price, $3. . 
No complicated manufacturing process 


such detail as 
service rifle, 
This 


has ever been covered in 
that of the United States 
Model 1903, described in this book. 
rifle is more commonly known as the 
Springfield rifle, and is considered by ex- 
perts to be the best designed, best made 
and hardest shooting rifle produced by any 
government. The book begins with a chap- 
ter on the evolution of the American mili- 
tary rifle, in which the arm is traced from 
the earliest days to the present time. 
Following this is a treatise on the shop 
methods of the Springfield arsenal in the 
production of the Springfield rifle. The 
manufacturing process is given with the 
most minute detail; every part and how 
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it is made, is gone into without a miss any- 
where. The tools, machines and various 
fixtures used, are shown by halftones or 
line cuts in such a way that an engineer, 
draftsman or machinist can easily grasp 
the construction and principles involved 
Hundreds of photographs were taken for 
this work; hundreds of blueprints were 
used, and months of time were consumed 
in gathering and arranging the material 
dealing with the Springfield rifle alone. An 
entirely new method of tabulating and ar- 
ranging the data was evolved especially 
for work of this kind, with the result that 
an enormous amount of fact is contained 
in a comparatively small space. 

Following’ the description of the manu- 
facture of the Springfield rifle, are chapters 
on the Modified Enfield rifle, used by our 
expeditionary forces; the United States 
Automatic Rifle; the Lewis Machine gun, 
and the Vickers Machine gun. Beginning 
with the Modified Enfield rifle, these guns 
are described in detail as to their construc- 
tion, action and handling. 

As a reference book for public libraries, 
draftsmen, designers, engineers, army men 
and anyone interested in the latest types 
of rifles and machine guns used by the 
United States forces, this book should prove 
of great value. ' 


Glossary of Aviation Terms—Compiled by 
Lieut. Victor W. Pagé and Lieut. Paul 
Montariol. Ninety-four pages, 53 x 
73 in. Published by the Norman W. 


Henley Publishing Co., New York. 
Price, $1, net. 
As the title implies, this is a glossary 


of terms used in aviation, and both English 
and French terms are given. It is divided 
into sections so as to make the selection 
easy. There are a few illustrations which 
indicate some of the important parts of the 
planes, thus making the terms more under- 
standable to the student of aviation. The 
size seems a trifle large for a book of this 
kind, which would seem to be more con- 
veniently made if easily carried in the 
pocket. 





Forthcoming Meetings 











American Society of Mechanical Engi- 
neers. Monthly meeting, first Tuesday. 
Calvin W. Rice, secretary, 29 West 39th 
St., New York City. 


Boston Branch National Metal Trades 
Association. Monthly meeting on _ first 
Wednesday of each month, Young’s Hotel. 
Donald H. C. Tullock, Jr., secretary, Room 
41, 166 Devonshire St., Boston, Mass, 


Engineers’ Society of Western Pennsyl- 
vania. Monthly meeting, third Tuesday; 
section meeting, first Tuesday. Elmer K 
Hiles, secretary, Oliver Building, Pitts- 
burgh, Penn. 


The National Foreign Trade Council Con- 
ference will be held in Cincinnati at the 


Gibson Hotel, Apr. 18, 19 and 20. Apply for 
reservations to O. K. Davis, secretary, 1 
Hanover Square, New York City. The gen- 


eral chairman is Robert S. Alter. 


New England Foundrymen’s Association. 
Regular meeting, second Wednesday of 
each month, Exchange Club, Boston, Mass. 


Fred F. Stockwell, 205 Broadway, Cam- 
bridgeport, Mass. 
Philadelphia Foundrymen’s Association. 


Meetings, first Wednesday of each month. 
Manufacturers’ Club, Philadelphia, Penn. 
Howard Evans, secretary, Pier 45 North, 
Philadelphia, Penn. 


Providence Engineering Society. Month- 
ly meeting, fourth Wednesday of each 
month. A. E. Thornley, corresponding sec- 
retary, P. O. Box 796, Providence, R. I. 


Rochester Society of Technical Drafts- 
men. Monthly meeting, last Thursday. 0O. 
L. Angevine, Jr., secretary, 857 Genesee St., 
Rochester, N. ; 


Superintendents’ and Foremen’s Club of 
Cleveland. Monthly meeting, third Satur- 
day. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 


Technical League of America. Regular 
meeting, second Friday of each month. 
Oscar S. Teale, secretary, 35 Broadway, 
New York City. 


Western Society of Engineers, Chicago, 
Til. Regular meeting, first Wednesday 
evening of each month, except July and 
August. E. N. Layfield, secretary, 1785 
Monadnock Block, Chicago, III. 
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Clip, paste on 3 x 5-in. 
J the, Cone Head 
National Lathe Co., Cincinnati, Ohio 














“American Machinist,” Jan. 10, 1918 ; 
Made in two sizes, 18 and 22 in.; swing over bed, 184 in. and 
23 oy back-gear ratio, single back gear, 53 to 1, double back 
gear, 3 to 1 and 9 to 1; 16 spindle speeds on single back-gear 
lathe, 15 to 370; 18 spindle speeds on double back-gear lathe, 15 
to 360 r.p.m.; hole through spindle, 1% in.; distance between cen- 
ters, 6-ft. bed, 38 in. 


ee 


Drilling Head, Turret 


Newman Manufacturing Co., 
717-719 Sycamore St., Cin- 
cinnati, Ohio. 


“American Machinist, Jan. 10, 
19 





The attachment is arranged 
to be clamped to the sleeve, the 
drive being through a_ taper- 
shank fitting into the end of the 
spindle. The device is particu- 
larly useful where a number of 
different operations are required 
on a single piece of work. One 
tool may be substituted for an- 
other almost instantaneously, 
the too! in use being the only 
one in motion. 








Welding Panels, Portable Elec- 





tric _— 
—- a -7 
Westinghouse Electric and 3 ° 5 
Manufacturing Co., East cS 


Pittsburgh, Penn. Saniite. 
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Made to obviate the necessity 
of installing a large number of 
welding panels. Is_ portable. 
being mounted on a truck and 
consists of a handle-trip, rail- 
way-type circuit-breaker, with 
an overload release, magnetic 
blowout, and a 13-point face- 
plate connected to resistors 
mounted in the rear of the 
panel. The face of the pane) 
is protected by a metal cover 
through which the handles of 
the rheostat and circuit-breaker 
project 




















Balancing Machine, Dynamic 


Fitz-Empire Double Pivot 
Last Co., Rochester, N. Y. 





American Machinist, Jan. 10, 
1918 


Designed for balancing parts 
weighing from 5 oz. to 75 Ib. 
Machines of larger size will be 
nade to order. The driving- 
ead yoke is a single casting 
ith two adjustable, self-oiling 
bearings. The shaft carries the 
cast-iron friction disk and tight 
ind loose pulleys, and is pro 
‘ided with a ball thrust-bearing 
eld by an adjustable spring 
ension. By means of this spring 
ension the pressure between 
he members of _ the_ friction 
lrive may be adjusted to suit 
onditions. The friction disk is 
rovided with a _ foot-operated 
‘rake for stopping the machine. : 
Weight, 650 Ib. os 














| Lathe, Turret 


AMERICAN MACHINIST 


Condensed Clipping-Index of Equipment 


cards and file as desired 



















































Drilling Machine, 24-In., No. 3 
Defiance Machine Works, Defiance, 
Ohio 
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Capacity with high-speed drills in 
solid steel, 3 in.; length of power feed, 
16 in.; diameter of spindle nose and 
drive, 34 in.; taper in spindle, Morse 
No. 5; diameter of spindle sleeve, 34 in. ; 
width of helical gear for spindle drive, 
24 in.; maximum distance spindle nose 
to top of table, 32 in.; working surface 
of plain table, 20 x 22 in.; working sur- 
face of compound table, 173 x35 in.; 
longitudinal adjustment of compound 
table, 9 in.; vertical adjustment of table, 
15 in. ; feed changes, four, 0.007 to 0.046 
in. per spindle’ revolution; spindle 
speeds, eight, 51, 81, 102, 128, 162, 204, 
253 and 408 r.p.m.; driving pulley, 22 x 
534 in., 425 r.p.m.; horsepower required, 
10; floor space, 38 x 66 in.; weight, 4570 
lb. ; floor space of motor-driven machine, 
38 x 81 in.; weight of motor-driven ma- 
chine, 5400 Ib. 














Drill, Pneumatic “Little David,” 
No. 5 
Ingersoll-Rand Co.,11 Broad- 
way, New York City = 
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A lightweight, high-power, 
nonreversible pneumatic drill. 
Capacity on reaming work is 
up to *; in. Weighs 15 lb. and 
develops a free-spindle speed of 
1000 r.p.m. The motor has four 
pistons, and by the removal of 
five capscrews the entire crank- 
shaft asembly may be _ with- 
drawn in its entirety. The valve 
is of the rotary type and is gear 
driven. Ball bearings are used 
on the crankshaft while those 
on the connecting rods are of 
the roller type. Furnished either 
with breast plate, spade handle 
or a telescoping feed screw 














W. K. Millholland Co., Indianapolis, Ind. 

















“American Machinist, Nov. 15, 1917 
Designed for manufacturing work with an automatic chuck 
capacity up to 23-in. rounds. Capacity of scroll chuck, 12 in.; 
hole through spindle, 2? in.; swing over ways, 1934 in.; swing over 
carriage, 15 in.; spindle speeds, eight, 18 to 240 r.p.m.; weight, 
5500 lb. ; motor, constant speed, 5 hp.; taper attachment for tapers 
up to 14 in. per ft. not exceeding 12 in. long 


Lathe, Geared-Head 
National Lathe Co., Cincinnati, Ohio 
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_Made in two sizes, 18 and 22 in. for either motor or belt drive ; 
Swing over bed, 184 in. and 23 in.; eight fundamental spindle 
speeds, 12 to 330; length of carriage bearing, 28 in.; greatest 
gear ratio, 28 to 1; hole through spindle, 1% in. ; distance between 
centers, 6-ft. bed, 38 in.; width, top of bed. 17 in.; net weight, 
6-ft. bed, motor drive, 3800 lb.; net weight, 6-ft. bed, pulley 





Patent Applied For 
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WEEKLY PRICE GUIDE OF 


IRON AND STEEL 


The Government Schedule of steel prices went into effect Sept. 24. 
Pig iron was set at $33 per ton; pig iron differentials were announced by 
the American Iron and Steel Institute on Nov. 3. Washington announced 
sheet and pipe prices on Nov. 5. Warehouse prices have been revised, as 
shown, by agreement between the War Industries Board and the ware- 
houses: new schedule in effect Nov. 15. 


PIG IRON—Quotations per ton were current as follows at the points 
and dates indicated: 





Jan. 18, One Month One 

1918 Ago Year Ago 

No. 2 Southern Foundry, Birmingham.. $33.00 $33.00 $23.00 

No. 2 Southern Foundry, Chicago...... 33.00 33.00 30.00 

*Bessemer, Pittsburgh .........-.e+e6+ 36.30 35.95 

*Basic. Pittsburgh ........cccccccees 33.95 30.95 

We, Ga. PPMPOeNe. .. cccccccscccecs 33.75 30.00 

CIO. Me Veo sc ccccecccece eevcece 33.00 31.00 

No. 2, Southern Cincinnati............ 35.00 25.90 

Basic. Eastern Pennsylvania.......... 30.00 30.00 

*Delivered Pittsburgh; f.o.b. Valley, 9! nts less 

STEEL SHAPES—tThe following base prices per 100 Ib. are for 

structural shapes 3 in. by % in. and larger. and plates % in. and 
heavier, from jobbers’ warehouses at the cities named: 

~—-—New York——_  —Cleveland— -—Chicago— 

One One One One 

Jon, .Month Year Jan.18, Year Jan. 18, Year 

go Ago 1918 Ago 1918 Ago 

Structural shapes st 30 $4.20 $3.75 $4-4.04 $3.85 $4.20 $3.75 

Soft steel bars...... 4.10 4.10 3.75 4-4.04 3.85 4.10 3.85 

Soft steel bar shapes. 4.10 4.10 3.75 4.14 3.85 4.10 3.75 

Plats, 4 tolin.thick 4.45 4.45 4.75 4.39 4.50 445 4.50 


BAR IRON—Prices per 100 Ib. at the places named are as follows: 
Jan. 18, 1918 One Year Ago 


Pittsburgh, mill ...cccccccccccecccsscse $3.50 $3.25 
Warehouse, New York...cececssceceeees 4.70 3.75 
Warehouse, Cleveland ....cceecsceeceeeees 3.981% 3.70 
Warehouse, Chicago ..... cecccccececes 4.10 3.65 


STEEL SHEETS—tThe following are the prices in cents per 
pound from jobbers’ warehouse at the cities named: 









a -— New York ——. Cleveland —Chicago—, 

iv) 

5.3 # 06 

n= s a = a aa = 

sat da @892 OSS ce ogo c2 oo 

=-2 aD clSte s0% Sa cot 2D oo w& 

AZO Sa OF OFS RS OR BA ORK 
*No. 28 black...... 5.00 6.45 645 5.50 6.45 5.50 6.45 5.00 
®No. 26 bilack...... 4.90 6.35 635 540 6.35 540 6.35 4.90 
*Nos. 22 and 24 black 4.85 6.30 6.30 5.35 6.30 5.35 6.30 4.85 
Nos. 18 and 26 black 4.80 625 625 5.30 625 5.30 625 4.80 
No. 16 blue annealed. 4.45 5.65 565 485 565 495 5.65 4.70 
No. 14 blue annealed. 4.35 5.55 555 4.75 5.55 4.85 5.55 4.60 
No. 10 blue annealed. 4.25 545 545 4.65 545 4.75 545 4.50 
*No. 28 galvanized... 6. . 7.70 7.70 7.50 7.70 7.00 7.70 7.25 
*No. 26 galvannzed.. 5. 7.40 7.40 7. 20 7.40 6.70 740 6.95 
No. 24 galvanized. 5. 80 7.25 7.25 705 7.25 6.55 7.25 6.80 


*For painted corrugated sheets add 25c. per 100 Ib.:; for galvanized 


corrugated add 5c 


COLD DRAWN STEEL SHAFTING—From warehouse to consumers 
requiring at least 1000 Ib. of a size (smaller quantities take the standard 
extras) the following discounts hold: 


Jan.18, 1918 One Year Ago 
TE vee heh heen eeneeseudeneas List plus 25% List plus 20% 
Cleveland ........-. eeseneseoeses ee List plus 10% List plus 20% 
GED cocuceesoeossceoseseucese ° List plus 10% List plus 5% 


DRILL ROD—Discounts from list price are as follows at the 
places named: 


Extra Standard 
Meow YOR wcccccccccccccccccccecscccecececs 30 % 40 
Cleveland ...... PPTTTTIT TT TTT TTT 30 % 40% 
GERGNBO cccceces OTTTTTTT TTT 35 % 40% 


SWEDISH (NORWAY) IRON—The average price per 100 Ib.. in 
ton lots, is: 


Jan. 18.1918 One Year Ago 
ee TE -ccncceseceecestaées oceeee $15.00 $8.00 
CHOVORMMG wc ccccccccceccecescesecesesees 15.30 7.50 
CD «teeececuteceouekeneeeeeeneeees 15.00 6.00 


In coils an advance of 50c. usually is charged. 
Note—Stock very scarce generally. 


(SWEDISH) —Prices are as follows in cents 
in 100-Ib. lots and over: 


Cast-Iron Welding Rods 


WELDING MATERIAL 
per pound f.o.b. New York, 


Welding Wire* 


S%. AR. va. Mee * & by 18 in. long.......--+ 16.00 
No. 8, 4 and No. 1 7 Oe oe Oe Pe ccwccese 14.00 
RS ina chek ate rete ee 2 i ccwcecas 12.00 
eee 21.00@30.00 % by 21 in. long......... 12.00 
#,. No. 14 and ¥&.. 
No. 18 peepee ihe *Special Welding Wire 
No. 20 “s.5 @ é#q;{+é# «i tl (¢neiee ewe en @eree eee 3.00 
 Brbneshet breinetesiensohat: 30:00 
‘ Very scarce. 3 eceeceenseseseeseeeeesese 38.00 
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MISCELLANEOUS STEEL—tThe following quotations in cer 
per pound are from warehouse at the places named: 


New York Cleveland Chicago 
Jan.18,1918 Jan.18,1918 Jan. 18, 19i» 
TD sesbeeeeteesenane ee 4.10 5.00 4.1 
Te GUE cece nceecacs ° 5.70 5.50 4: 
Openhearth spring steel... 7.50 8.25 8.00 @8 50 
Spring steel (crucible anal- 

St -csxnnucacenee e 14.00 11.25 12.00 
Coppered bessemer rods. ... 9.00 oece 7.00 
Se GE can cee eaesece 4.95 coce 4.95 
Cold-rolled strip steel..... 9.00 ocee 8.50 
Ploor plates .....ccccess 6.19% ocee 7.00 

PIPE—tThe following discounts are for carload lots f.o.b. Pittsburgh: 





1917, for steel pipe and for iron pipe: 


BUTT WELD 


basing card of Nov. 6, 


Steel Tron 
Inches Black Galvanized Inches Black Galvanized 
%, % and %& 44% 17% % to 1%..... 33% 17% 
DD ccegececose 48% 33% % 
TH BW Brcccece 51% 37 ig Jo 
LAP WELD 
DS soseeanons ° 44% See. BB sssnegececde 26% 12% 
2% to 6...... 47 % 34% % wee BD Ge cccce 28% 15% 
Gee Ge Gisccns 28% 15% 
BUTT WELD. EXTRA STRONG PLAIN ENDS 
%,. % and %. 40 % 22 16 Jo OF Belesens 33% 18% 
 2teckeneee ae 45 % 32% % 
7 @ BB«coce 49 % 361% % 
LAP WELD. EXTRA STRONG PLAIN ENDS 
© seeewdeonnes 42% 30% % D naneksescees 27% 14% 
mae OO GBccceaus 45 % 330 2 2% Ff Saree 29% 17% 
Ge G@ Giceces 44% 32% ° | fT ee 28% 16% 


Stock discounts in cities nomed are as follows: 
-—New York— -—Cleveland—, -— Chicago — 


7a 7a zal- 
Black vanized Black vanized Black vanized 
% to 3 in. steel butt welded 38% 22% 43% 28% 42.8% 27.8% 
3% to 6 in, steel lap welded 18% List 39 % 25% 38.8% 18.8% 


Malleable fittings, Class B and C, rom New York stock sell at list 
5%. 


price. Cast iron, standard sizes, 15 and 


METALS 


_ MISCELLANEOUS METALS—Present and past New York quotations 
in cents per pound, in carload lots: 


Jan. 11, One One Year 

| nay Month Ago Ago 
Copper, electrolytic ..... er a ee 50* 23.50 30.00 
ik. Oe Se Be dts eeedensoee sees 85 >. 00 86.00 42.88 
tt ctr vee OCC RLSeh ae Retake ceases 6.75 6.50 7.50 
a Te eee weTTT TTT TT Tee 8.00 7.75 7.50 

*Government price. 
ST. LOUIS 

i Rrrrererrre rere rer eeeseceooes 6.70 6.37 4 7.33 
RE deGacecctanecadedecneeees ° 7.75 7.50 9.25 


At the places named, the following prices in cents per pound prevail, 
for 1 ton or more: 
-— New York——, —Cleveland— — Chicago—. 


al ral va 
- = — ae 
P = u 2 L -00 ‘ 
ry 268 #88 és 258 ss 288 
Sa CAS OMe me Ord SS Od 
Copper sheets, base. 31.00-—33.50 35-37 41.00 32.50 44.00 32-33 42.00 
Copper wire (carload 
SEED songeseces 32.00 36.00 36.00 28.50 44.00 31.50 36.50 
Brass pipe, base... 36.50 38.50 7.50 38.00 52.00 38.00 ry 50 
Brass sheets ...... 30.75 35.75 45.50 30.00 47. 30.50-31 44.00 
Solder % and % 
(case lots) ..... 48.00 40.50 27.50 43.25 28.25 44-45 28.25 


Copper sheets quoted above hot rolled 16 oz.. cold rolled 14 oz. and 
heavier, add 1lc.; polished takes 1c. per sq.ft. extra for 20-in. widths and 
under: over 20 in.. 2c. 


BRASS RODS—tThe following quotations are for large lots, 
mill, 100 Ib. and over, warehouse; 2! to be added to mill prices 
for extras; 50% to be added to warehouse price for extras: 


Jan. 18, 1918 One Year Ago 
Mill kde 6 69S CARAPACE Cee eee ON $25.00 $422.00 
MIMI \o- «-e:tu ween we wain'ee Sebekeuee ns 30.00 45.50 
SE cAash ene keewnh deuce Kakaew eee 34.00 42.00 
ME Angee) i-n6-Bedke teukbeweduene aes 37.00 42.50 


ZINC SHEETS—tThe following prices in cents per pound prevail: 





EY ED WD od Rtn 50k ok veewendtenes adel wien scckan 19.00 
- Casks———_, -—Broken Lots——. 
Jan. 11, One Jan. 11, One 
1918 Year Ago 1918 Year Ago 
Cleveland ....... eccccccce 21.00 23.00 21.25 23.25 
i CUE ttseretusied on 20.00 22.00 20.50 23.00 
GOOD ocsceses 66 eecenee 21.00 33 .50 22.50 23.00 


ANTIMONY—Chinese and Japanese brands in cents per pound. in 
ton lots, for spot delivery, duty paid: 


Jan. 18. 1918 One Year Ago 


ae ee hed hike Teer TTT Te Tee 14.75 15.00 
NE 6 6.6or dae ene eerie area tea ew ae 6 17.00 16.7 7 a) 
EE "sna ibs eee acted amie ea aban aad 16.00 15.75 
















AMERICAN 





January 24, 1918 


OLD METALS—The following are the dealers’ purchasing 
prices in cents per pound: = verb pear 

——New York——, eveland —, 

Jan. 18, One Jen. 18, One 
1918 Year Ago 18 Year Ago 
Copper, heavy and _ crucible.... 22.00 23.00 33.00 24.00 
Copper, heavy and wire...... 21.00 22.00 21.00 23.75 
Copper, light and bottoms..... 19.00 20.00 20.00 22.50 
566k DE bocce e0se Ke een 0% 5.75 6.00 6.25 6.75 
es eee ee te 4.50 5.50 5.25 5.25 
ek Se cssasescdecene 14.25 14.00 15.00 14.75 
ete ME cnceanenesee tone 10.5 10.00 11.50 12.25 
No. 1 yellow brass turnings.... 13.25 15.50 13.00 14.75 
5.50 6.50 5.75 7.00 


Zine 


ALUMINUM—The following prices are from warehouse at 


piaces named: 
New York 


36—38c. 


Cleveland 


No. 1 aluminum, guaranteed over 99% pure, in 
37.00c. 


ingots for remelting (ton lots), per Ib..... 


COPPER BARS from warehouse sell as follows in cents per pound, 
for ton lots and over: 


Jan. 18,1918 One Year Ago 
y FE. ovewcecevcocer eccccccccce 35.00 41.00 
ME cicorsesoceesein caleheuseeaens 24.50 47.00 
Cleveland ....... bh occa eeneece eeeccocceces 32.50 42.50 


BABBITT METAL—Warehuse prices in cents per pound: 


——New York—, Set “an on 


Jan. 18, One Jan. 18, One 
1918 Year Ago i9i8 a. "Ago ety Ch Year Age 
Best grade 70.00 60.00 93.00 60.00 70.00 50.00 
Commercial 40.00 35.00 22.00 35.00 25.00 @ 30.00 20.00 
SHOP SUPPLIES 


NUTS—From warehouse at the places named, on fair-sized 
orders, the following amount is deducted from list: 


—New York—, he : he i -— Chicago ——, 
Jan.18, One Jan. 11, One Jan.18, One 


1918 YearAgo 1918 YearAgo 1918 Year Ago 
Hot pressed square. . .$1.0¢ $0.50 $1.40 $2. ro $1 Pe > $3.00 
Hot pressed hexagon. 1.00 50 1.20 85 3.00 
Cold punched square. 1.00 .50 75 3. 00 1.00 2.50 
Cold punched hexagon 1.00 50 7h 3.00 1.00 3.00 


Semifinished nuts sell at the following discounts from list price: 
Jan.18,1918 One Year Ago 


Ce WE <ncccccnsnes WYTTITICTT TT TT 40% 50 % 
SEE 60040065 666600 6OC CSS OSRVOS 02.08 60 % 50—10 % 
GU nucceacanceweonss 660beeeR ee Keen 50 % 50—10% 


CARRIAGE BOLTS—From warehouses at the places named 
the following discounts from list are in effect: 


New York Cleveland Chicago 
Oe © Wiis cc ncccavesneetéeoeses 30 % 45 % 40—2% % 
Larger and longer.......-eeeeee. 10% 35 % 30—5 % 


MACHINE BOLTS—Warehouse discounts in the following 


‘ities : 


New York Cleveland Chicago 
% by 4 in. and smaller........... 30% 50 % 40—10% 
Larger and longer up tolin. by 30in. 15% 40% 35—5 % 


WASHERS—From warehouses at the places named the following 
amount is deducted from list price: 
For wrought-iron washers: 


New York ..... $1.00 Cleveland ..... $2.00 Chicago ..... 
For cast-iron washers the base price per 100 Ib. is as follows: 
New York $5.00 Cleveland ..... $4.50 Chicago ..... $3.50 


COPPER RIVETS AND BURS sell at the following rate from 
warehouse: 





Rivets ~~ Burs——————___, 
——— 
Jan. 18. 1918 One Year Ago Jan. 18,1918 One Year Ago 


List - 410% List plus 10% List plus 10% 
C! aoe. “i. rz po Bt ¥ List price “ List price 


rice Lis 
New York. 20% from list 10. aM % ‘from List plus 5% 10.2% % from 


RIVETS—The following quotations are allowed for fair-sized 
erders from warehouse: 


New York Cleveland Chicago 
Ste emalle?. .ccccccccccece 30 % 35 % 40%* 
a ee tars eeeess: 30% 35 % 40% * 


*For less than keg lots the discount is 35%. 
Button heads, 2, 3, 1 in. diameter by 2 in. to 5 in. sell as fol- 
lsws per 100 Ib.: 


New York ..... $700 Cleveland ..... $5.85 Chicago ..... $5.50 
Coneheads, same sizes: - 
New York ..... $7.10 Cleveland ..... $5.95 Chicago ..... $5.60 
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MISCELLANEOUS 


SEAMLESS DRAWN TUBING—The base price in cents per pound 
from warehouse in 100-Ib. lots is as follows: 





New York Cleveland Chicago 
PE spec ctets ees sebneseenéeoen 36.50 38.00 39.00 
EE 044600660 6knee vA ceneeenees 39.00 39.00 40.00 


For immediate stock shipment 3c. is usually added. The prices of 
course vary with the quantity purchased. For lots of less than 100 Ib. 
but not less than 75 Ib., the advance is 1c.; for lots of less than 75 Ib. 
but not less than 50 Ib., the advance is Ze. over base (100-Ib. lots); 
for less than 50 Ib, but not less than 25 ib., 5c. should be added to the 
base price; and for quantities under 25 Ib. the increase above base is 10c. 


TIN PLATES—Warehouse prices per box: 


Coke tin plate, 14 x 20: 


-——New York—, ——-Govelgnd 7-— Chicago — 


Jan.11, One an. 18 ne an. 18, ne 
1918 YearAgo 1918 YearAgo 1918 Year Ago 
DA thnhe ens ee $12.00 $8.50 $12.00 $7.50 $11.75 $7.10 
I. °%. Sl Micieeace 12.15 8.65 12.17% 7.70 11.90 7.25 
Terne plate, 20 x 28: 
Base Net Coat- 
Weieht Weight ing 
100 Ib. 200 3..$19.00 $13.30 $18.95 $13. rf $17 90 $12.30 
I. C. 214 8.. 19.30 13.80 19.25 15.50 25 12.60 
I. C, 270 8.. 21.30 15,80 21.75 15.75 30:38 14.90 
b. &, 218 12 21.50 15.00 21.75 14,10 19.25 13.00 
I. C. 221 15 22.00 15.50 22.50 14.60 19.50 13,95 
I. C. 226 30.. 22.50 16'50 23.25 15.75 20.50 14.85 
I.C, 231 25.. 23.00 17.50 24.50 16.25 21.30 1640 
I. C. 236 30. . 23.50 19.00 25.75 17.25 22.25 17.05 
I. C. 241 35.. 25.00 19.50 26.75 18.25 23.25 17.95 
I. “a 246 40.. 25.50 2250 28.00 19.50 24.55 19.15 
Note—Quotations on application. 


for New York furnished only 
Above are the last market prices quoted, about Jan. 11. 


COTTON WASTE—The following prices are in cents per pound: 
-——————_New York——_—_. 
Jan.11,1918 One Year Ago Cleveland 

11.00 to 13.00 13.00to15.00 16.00 
8.50 to 12.00 10.00 to12.00 12.50 


Chicago 
12.00 to 13.00 
10.00 to 12.00 


\ see 
Colored mixed. . 


SAL SODA sells as follows per 100 Ib.: 


Jan.18,1918 One Month 2 ame. _One Year Ago 
I Ne eg a $1.60-1.75 . $1.75 ~ 
PEED. ccccccccocces 1.60-1.75 1.75 
SEE Séb 60 e6d64600-0% 2.35 2.25 
SU se eeenkseuaneen 2°50 1.85 





COKE—The following are prices per net ton at ovens, Connells- 
ville, and cover the past four weeks: 


Dec. 28 Jan. 4 Jan. 11 Jan. 18 
Prompt furnace ............ oe $7.00 $7.00 $7.00 
Prompt foundry ........... 7.00 700 7.00 7.00 


WIPING CLOTHS—In Cleveland the jobbers’ price per 1000 is 
as follows: 
13% x 13% $45.00 13% x 20% 
In Chicago they sell at $30@33 per 1000. 


cocccccccces $02.00 


eee eee eeene 


FIRE CLAY—The following prices prevail: 


Jan. 18,1918 1 Month Laos 
$0.5 


cecccce ecccccccccccccce chOO-w. Dag 90.50 
2.00 


Chicago 
vkbdewbeeseetessucedee 375-Ib. bag 2.50 


Cleveland 


ROLL SULPHUR in 360-lb. bbl. sells as follows per 100 Ib.: 


Jan.18,1918 One Month Ago One Year nee 
TE cicctiene nes $4.15 to 4.30 “. 15 to 4.30 $2.2 
Se cp.eveeceseeees 4.50 50 2. 60 
ChicagO ...cccccee seees 4.00 Z ‘00 2.65 


LINSEED OIL—tThese prices are per gallon: 
-——New York—. -— fpovelgnd — Ghicago — 
Yan 18 One 


Jan. 18. One Jan. 
1918 Year Ago iss. my Ago 1918 Year Ago 
Raw per barrel..... $1.31 $0.96 $1.35 $1.00 $1.32 $0.98 
S-Gel. GOMB .cccccs 1.41 1.06 1.50 1.10 1.45 1.08 


WHITE AND RED LEAD in 500-lb lots sell as follows in cents 
per pound: 





a“ Red —~ White——_, 
Jan.18,1918 1YearAgo Jan.18,1918 1 Bd iat 


Dry 
Dry In Oil Dry InOil and In Oil and] yy Oil 
os: aga 50-Ib. kegs 23. ca 11.00 10.50 11.00 10.50 10.50 
2%-lb. keg ..... 11.26 10.75 11.25 10.75 10.7: 
168° Ib. “keg eeeeas it 38 11.50 11.00 11.50 11.00 11.0 
1- to 5-Ib. cans... 13.25 13.00 12.50 12.50 13.00 12.5 
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METAL WORKING 











NEW ENGLAND STATES 


Conn., Noack—The Rossie Velvet Co. of 
Mystic, has purchased the plant of the 
Paine Boat Shop, here, and plans to install 
new machinery to enlarge its spinning fa- 
cilities, 


Mass., Boston—The Gillette Safety Razor 
Co., 41 West ist St., plans to build a 7- 
story addition to its plant. 


Mass., Gloucester — The Mead-Morrison 
Manufacturing Co., 125 Prescott St., East 
Boston, is building an 84 x 240-ft. forge 
shop here. 


Mass., Leominster — Fire recently de- 
stroyed the plant of the F. A. Whitney Car- 
riage Co. Loss, $30,000. 


Mass., Salem—The Wayland Tanning Ma- 
chinery Co. wishes to build a 1-story, 40 x 
150-ft. factory at Boston and Proctor St. 


MIDDLE ATLANTIC STATES 


Del., Wilmington—Pusey & Jones, Pop- 
lar St., plans to rebuild its fabricating shop, 
which was recently destroyed by fire. Loss, 
$100,000. 


Md., Baltimore — The Bartlett-Hayward 
Co., Scott and McHenry St., has awarded 
the contract for a 144 x 234-ft. foundry. 


Md., Baltimore—J. P. Frieze & Son, Balti- 
more and Central Ave., manufacturer o 
meteorological instruments, is having plans 
prepared by E. H. Gidden, Arch., for a 
4-story addition to its plant 


Md., Baltimore—The Poole Engineering 
and Machine Co. plans to enlarge its plant. 


N. J., Camden—The New York Shipbuild- 
ing Co., Bway. and Fairview St., plans to 
build a new li1-story, 60 x 250-ft. tool shop. 


N. J., East Orange—A. P. Smith & Co., 
Norman St., manufacturer of water-works 
machinery, plans to increase its capital 
stock from $600,000 to $1,000,000; the pro- 
ceeds to be used for additions and improve- 
ments. Noted Oct. 4 


N. J., Jersey City—Sneade & Co. Iron 
Works, Pine St., has awarded the contract 
for the erection of a l1-story, 82 x 102-ft. 
brick addition to its iron works. Estimatea 
Goat, Ne ,000. P. Goldrich, Asst. Mgr. Noted 
Jan. 


N. J., Kearny—(Arlington P. O.)—The 
J. H. Rhodes Co., 157 West Austin Ave., 
manufacturer of wire sponges, is building 
a new plant on Kearny Meadows. 


N. Y., Buffalo—The Barcalo Manufactur- 
ing Co., 225 Louisiana Ave., manufacturer 
of beds, is having plans prepared by Kidd 
& Hopkins, Archs., Franklin St., for a 1l- 
story, 40 x 100-ft. addition to its factory. 
Estimated cost, $6000. 


N. Y., Buffalo—Deck Bros. Co., recently 
incorporated with $35,000 capital stock, 
Plans to build a foundry and machine shop. 
. L. Lempenau, A. G. Bartholomew and 
A. S. Perrers are among the incorporators. 


Buffalo—Fire recently damaged 


Nw. WW. 
iron department of the 


the corrugated 


Pierce Arrow Motor Car Co., 1695 Elmwood 
Loss, $5000. 


Ave. Noted Oct. 25. 
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N. ¥., New York—(Borough of Bronx)— 
The Kyle & Purdy Shipbuilding Co., 282 
King Ave., City Island, plans to build a 
3-story, 60 x 180-ft. factory on Fordham 
St. R. Kaplan, Fordham St., Arch. 


N. Y¥., New York—(Borough of Manhat- 
tan)—L. Gold, 44 Court St., Brooklyn, has 
had plans prepared by Shampan & Sham- 
pan, Arch., 72 Bway., Brooklyn, for a 
3-story, 50 x 102-ft. garage to be erected 
at 228-230 East 85th St. here. Estimated 
cost, $60,000. 


N. Y¥., New York—(Borough of Manhat- 


tan)—D. Meenan, 1966 Bway., has had 
plans prepared by J. C. Cocker, Arch., 2017 
5th Ave., for a 6-story, 87 x 100-ft. brick 


garage to be erected at 430-6 West 55th St. 
Estimated cost, $130,000. 


New York—(Borough of Manhat- 


Me We 
recently incor- 


tan)—The Puritan Steel Co., 


porated with $50,000 capital stock, plans 
to build a factory. W. J. Miller, 60 Wall 
St.. A. T. Teichberg and H. Brasch are 
among the incorporators. 

N. Y¥., New York—(Borough of Manhat- 
tan)—Wallace & Tiernan Co., Ine., 137 
Centre St., manufacturer of sanitary en- 


gineering supplies, has increased its capi- 
tal stock from $250,000 to $500,000 and 
plans to build an addition to plant. 


N. Y., New York—(Borough of Rich- 
mond)—The Downe Shipbuilding Corpora- 
tion, 120 Bway., New York City, will soon 
award the contract for a 3-story, 54 x 12 
ft. plant to be erected on Richmond Tere 
race, Milliken, Port Richmond P. O. Noted 
Aug. 2. 


N. Y., Niagara Falls — The Elderfield- 
Hartshorn Hardware Co., 40 Falls St., 
manufacturer of sheet metal goods, has 
awarded the contract for the erection of a 


new 1 and 2-story, 50 x 100-ft. addition 
to its plant on ist St. Estimated cost, 
$25,000. Noted Nov. 15. 

N. Y., Rochester—Booth Bros., manu- 


facturer of shoe machinery, plans to rebuild 
portion of their plant, which was recently 
destroyed by fire. 


N. Y., Rochester—Fire recently destroyed 
portion ‘of the foundry of the Eureka Foun- 


dry Co., 108-112 Brown’s Race. Loss, 
$4500. 
N. Y¥., Schenectady — J. C. Aitkin, 216 


South Centre St., operating a storage bat- 


tery works, plans to build a new l-story, 
50 x 80-ft. addition to his plant. 
Penn., Ambridge—The Asbestos Protect- 


ed Metal Co. has had plans prepared for 


a 40 x 200-ft. factory. H. Robertson 
is interested. 
Penn., Huntington — Fire recently de- 


stroyed the garage of the Sweetbuck Sales 
Co. Loss, $45,000. 


Penn., Philadelphia — Bureau Supplies 
and Accounts, Navy Dept., Wash., will 
soon receive bids furnishing at Navy Yard, 
Philadelphia, under schedule No. 1655, 2 
rapid action punching machines for angle 
bars ; schedule No. 1652, 1 mill type tractor. 


Penn., Philadelphia—The Lutz Co., 3111 
Grays Ferry Ave., manufacturer of ma- 
chinery, has purchased a site at Bambrey 
and Morris St. and plans to build a 60 x 
200-ft. factory. 








Vol. 48, No. 4 











| 
OFFICE |) 











Penn., Philadelphia — C. V. Roberts. 
Church St., plans to build an addition to 
his machine shop. Estimated cost, $10,000 


Penn., Philadelphia—The Standard Con- 
crete Machinery Co., 821 Bulletin Bldg., is 
having plans for three 1-story buildings. 


Estimated cost, $25,000. C. J. Lange is in 
charge. 

_Penn., Philadelphia — The Union Tank 
Line Co., 36th and Jackson St., plans to 


build a li-story. 88 x 150-ft. repair shop 


Estimated cost, $30,000. 

Penn., Pittsburgh — Fire recently dam- 
aged the plant of the Carbon Steel Co., 32nd 
St. and Allegheny Valley R.R. Loss, 
$4000. 

SOUTHERN STATES 
Ala., Birmingham — The National Cast 


Iron Pipe Co. plans to build a 1-story foun- 
dry for the manufacture of flange pipe. 
cupolas and cranes. 


Fla., Pensacola — The Pensacola Ship- 
building Co., recently organized by the Ket- 
ter-Ellicott Erection Co. of Chicago, plans 
to build large shipbuilding plant here. 


Ga., Fitzgerald—Fire recently destroyed 
the machine shop of the Atlanta, Birming- 


ham and Atlantic R.R. L. Beall, At- 
lanta, Ch. Engr. 
Ga., Rocky Ford—aA. C. Price is in the 


market for complete equipment for an auto- 
mobile machine shop. 


N. C., Charlotte—The American Machine 
Manufacturing Co. has increased its capital 
stock from $200,000 to $550,000; the pro- 
ceeds will be used for additions and im- 
provements. 


N. C., Southport — W. H. Garland, 404 
Dock St., Wilmington, plans to build a 
shipbuilding plant here. 


Tenn., Nashville—The Ordnance Depart- 
ment, Wash., q has acquired a site 
at Hadley’s Rd. near here, and plans to 


build a new powder factory. Estimated 
cost, $40,000,000. 
Va., Charlottesville—The Cheape’s Add- 


ing Machine Co. has increased its capita! 
stock from $100,000 to $1,000,000 and 
plans to build an addition to its plant. 


Va., Norfolk—The Empire Machinery an‘ 
Hardware Corporation, 36 Commercial P.. 
has increased its capital stock from $100.- 
000 to $125,000 and plans to build an ad- 
dition to its plant. 


Va., Roanoke—The Republic Motor Truc: 
Co. of Alma, Mich., plans to build an as- 
sembling plant here. 


W. Va., Glen Ferris—The Electro-Meta!- 
lurgical Co. plans to repair its chemic:! 
laboratory which was recently destroyed bv 


fire and will install new machinery 
same. 
W. Va., Wheeling—The Wheeling Mo! 


and Foundry Co. plans to build additons (9 
its plant, to provide for large government 
shell orders. Estimated cost, $200,000. 


MIDDLE WEST 


Ill., Chicago — Rosenwald & Weil, 5°* 
South Franklin St., will soon receive bi: 
for a group of 1 and 2-story buildings, in. " 
cluding a garage and a machine shop. A. 
Atschuler, 28 East Jackson Blvd., Arch. 
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The work described includes the coiling of copper 
pipe by means of a machine using a wooden bend- 
ing drum, the machining of brass valves and 
plugs, and the finishing of pump parts. 





Creamery Machinery Company, there are numerous 

operations of interest, particularly in the line of pipe 
bending and forming, valve and pump work, and so on. 

In connection with the production of coils from cop- 
per pipe, some unusual apparatus is employed which 
is well worthy of consideration in these columns. 
These pipe coils are made ” 

T 


[: THE Oakland, California, plant of the Jensen 


of copper tubing and are 
used in milk pasteurizers 
and coolers which are 
an important part of the 
product of this concern. 
The coils are of various 
diameters and_ lengths 
ranging from fairly small 
units up to diameters of 
five feet or more, and 
lengths up to 10 or 12 ft., 
according to the capacity 
of the tanks in which they 
are used. Like the interior 
of the milk receptacles, the copp2r 
coils are heavily coated with block 
tin, this coating operation being ac- 
complished as a final process in the 
preparation of the pipe by cleaning 
the coil thoroughly with muriatic 
acid and dipping in troughs contain- 
ing the melted metal. 

The copper tubing from which the 
coils are formed is 2 in. in diameter 
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drum is rotated at a very slow rate of speed. The gear- 
ing through which motion is transmitted from the driv- 
ing pulley to the drumshaft is seen clearly in the front 
and rear views referred to above. 

The most interesting feature of the machine is the 
drum around which the copper pipe is bent to form a 
coil of the desired outside diameter and necessary helix. 
The lead of this helix, or the advance from turn to turn 
in the coil, is determined by the semicircular groove 
cut in the periphery of the drum, and the diameter of 
the coil is, of course, established by the pitch diameter 
of the drum itself. The drums are of sugar pine and 
cre built up as shown in Fig. 3, which is reproduced 
from a rough sketch cov- 
ering the drum construc- 
tion, and shows the 
method of securing the 
copper tube at the end pre- 
paratory to forming the 
coil. 

As stated above, the 
drums are made in various 
diameters and _ lengths, 
and in all cases whether 
large or small, the outside 
is formed by lagging the 
wooden center with 2 x 4- 
in. lengths secured in 
edgewise position across the whole 
length of the drum. The ends of 
these 2x 4-in. strips are shown in 
Fig. 3, and as there indicated, they 
are planed up slightly wedge- 
shaped, so that their joining faces 
are on radial lines from the center 
of the drum, the entire series fitting 
snugly together around the drum 
body. 


and ,\, in. thick through the walls, = rics.2 AND 6. VIEWS IN THE PLANT The helical groove around the sur- 
the same size and gage tubing being Fig. 2—The machine drive and drum. face of the drum is thus formed in 
Fig. 6—Melting the resin in the coil 


used for all sizes and classes of coils. 

The machine which has been constructed for forming 
these coils is shown in Figs. 1 and 2 and consists of a 
long spindle or main shaft for operating the coiling 
drums, and a power-driving mechanism comprising spur- 
gear trains, through the medium of which the coiling 


the edges of the lagging strips, and 
for this reason the drum may be used indefinitely with- 
out showing appreciable wear from contact with the 
copper tubing. The groove is worked out by hand tools 
much the same as a job of patternmaking would be 
handled, the workmen following closely a center line 
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laid out around the drum to the required lead. This 
helical line for locating the center of the guide groove 
may be laid out in various ways. One of the simplest 
methods however is to make a templet of heavy paper 
or sheet tin and wrap this around the drum to provide 
a guide for scribing the helix, as indicated by the dia- 
gram, Fig. 4. Here the templet is shown developed for 
one turn around the drum, the base of the templet at A 
representing the Jead of the helix; the vertical height or 
length of the templet B, being equal to the diameter of 
the drum multiplied by 3.1416, and the hypothenuse C, 
then represents the proper helix for a center line. 

With this center line marked around the work, parallel 
lines may be laid off on either side to give the correct 
width of groove, and the workman can then cut out the 
winding channel to the correct depth, using a gage or 
depth templet to check the cut at all points. 


HOW THE MACHINE Is USED 

Fig. 5 shows a number of drums of different sizes as 
required for certain types of coils. The one in the fore- 
ground is about 3 ft. in diameter, but is by no means 
the largest regularly used in the machine. This view 
by the way, shows distinctly the method of building up 
the parallel strips on the outside of the drum body and 
also shows the method of securing the strips by em- 
bedded screws at the ends. 

The drum in the machine, Fig. 1, is about 30-in. out- 
side diameter, and in this view a length of copper pipe 
in seen set in position for coiling. The end of the tube 
is secured for the start as indicated by Fig. 3. The 
tube end rests against the shaft and is gripped by 
driving the wooden block F in between the wooden 
jaws G and H. The coil is started to wind out from 
the center, and the guide block G around which the 
first part of the first turn is formed carries the bend 
outward to meet the outside of the drum where the re- 
mainder of the coil is wound along the helical groove. 

Before coiling operations are started, the copper tube 
is filled from end to end to prevent wrinkling and col- 
lapsing; the practice here being to use resin as a filling 
medium. The resin being melted and poured into the 
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FIG. 3. DETAILS OF THE DRUM 
tubing and allowed to cool thoroughly. After the ma- 
chine is started the pipe is held snugly to the drum by 
a grooved idler pulley J, Fig. 3. This pulley is also 
shown in the illustration, Fig. 1, where it is seen 
mounted upon a long shaft held by uprights in a posi- 
tion parallel to the drumshaft. The pulley is free to 
slide along its shaft, and in operation it is caused to 
travel from one end of the drum to the other by the 
coiling of the pipe in the drum groove. 
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The shaft which carries the idler pulley is so adjusted 
for center distance from the drumshaft, that the pullev 
will hold the pipe snugly in the groove in the drum but 
will not create sufficient pressure on the copper to 
cause flattening at any point. 

After a number of pipes have been coiled the resin is 
melted out as shown in Fig. 6. For this operation the 
coil is suspended by means of a sling with unequal arms 
which hold the coils from opposite sides in approximate- 
ly vertical position, with the lower end of the pipe 
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FIG. 4. LAYOUT OF HELIX 


resting over a metal tank. A blowtorch is then applied 
as illustrated and the resin melted out. In applying the 
heat to the pipe it is necessary, of course, to warm the 
entire length of the coil, but care must be exercised to 
start the melting at the bottom and to work gradually 
toward the top without heating unduly at any inter- 
mediate portion of the pipe. Once the resin has started 
to flow it requires but a few moments’ attention to free 
the remainder of the core so that it will drop out in 
semiplastic condition. 

The coils are built up in various forms; some rotate 
in their tanks while suspended from a vertical shaft 
hung on ball bearings, others are carried horizontally 
in longitudinal vessels. They are commonly made of 
return-tube type with a hollow-shaft connection to per- 
mit of continuous flow of liquid, and a characteristic 
coil, one of many forms, is here shown by Fig. 7. This 
particular coil it should be noted, is attached to a ver- 
tical shaft by means of which it is revolved in an up- 
right tank. The coils in Fig. 8 are long ones with a 
dozen or more turns. Usually when of this length or 
longer, they are made in two sections and brazed to- 
gether to avoid the necessity for an inconveniently long 
drum in the coiling machine. 


TANK WORK 


The long coils just referred to are used in longitudinal 
tanks like the one seen in the foreground of Fig. 2. 
These are built up of sheet metal in three pieces; the 
body of a single sheet, with two flanged end members. 

For bending the long sheet a simple device is used in 
the manner illustrated by Fig. 9. It consists of a 
length of 12-in. pipe resting in wooden supports at the 
ends, while two 12-in. planks are secured to posts at 
the rear, leaving sufficient space to admit the sheet of 
metal between the face of the planks and the back of the 
pipe. With this simple apparatus the sheet-metal worker 
and his helper drop the sheet behind the pipe, and by 
merely drawing it over the top of the pipe to the front, 
bend it to the required curvature for the bottom of 


the tank. 
The ends are flanged up on the floor as in Fig. 10. A 
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aumber of pieces, cut to suitable dimensions and allow- 
ing for the amount of material necessary for the flange 

ints, are laid out on the shop floor, and the tinsmith 
working to a line with a simple forked tool bends up 
the edge, then hammers out the wrinkles formed in the 
rimping process by placing a short anvil inside the lip 
und striking the outside of the work with his hammer. 
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trucks which hold the metal in flat position, and with 
the material kept on edge as is shown, there is far less 
danger of its being bent or injured than when piled 
up fiat. 

Another class of work handled in this shop is illus. 
trated by Fig. 12, which shows a small’ part of a con- 
siderable number of plug cocks or valves which also are 
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FIGS. 5, 7. 8, 9. 10 AND 11. SOME OF THE APPARATUS USED IN THE CREAMERY MACHINERY PLANT 
Fig. 5—A set of wooden drums. Fig. 7—A return coil with vertical shaft. Fig. 8—Long coils. Fig. 9—Apparatus for sheet 
bending. Fig. 10—-Making sheet-metal heads. Fig. 11—Narrow trucks for holding sheet metal 


In connection with this work a very convenient type 
of truck is used which could be employed to advantage 
in any shop handling sheet metal. Eight or ten of 
these trucks are illustrated in Fig. 11. They are long, 
narrow affairs with upright frames resting on the 
wooden bodies and slanting inward to an A-shape, so 
that the sheet metal rests on edge in the channeled body 
and slants back sufficiently to stay in place when the 
trucks are moved about the shop. This type of truck 
occupies but little floor space as compared with wide 


finally coated with tin. Fig. 13 shows the method of 
boring the taper hole in the bodies. ‘The work is a brass 
casting about 4 in. long with threaded connections at 
each side of the body, the taper seat being 2,4. in. in 
diameter at the outer end. The taper is 14 in. per ft. 
The lathe fixture for holding the brass casting is a 
simple angle iron balanced by a counterweight on the 
opposite side of the faceplate. The projecting leg of 
the angle iron is bored out and threaded as in Fig. 14 
to 14-in. pipe size to receive the connections on the work 












180 AMERICAN 
which have already been threaded. A screw plug is pro- 
vided in the top of the threaded hole in the angle plate 
to form a check for the work and prevent it from turning 
under the action of the cut. 

The boring tool is applied as shown in Fig. 13, so that 
it cuts at the back of the hole, the tool being turned up- 
side down—which has a tendency to do away with chat- 
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Fig. 16 shows the small boss cast in the chamber at the 
outer end for centering and supporting the work dur- 
ing the turning of the taper and the facing of the ends. 

An interesting form of pump is built by this company. 
The brass castings which make up this pump are of 
unusual form and require care in machining in order 
not to spring them at various points. Fig. 17 shows the 
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FIGS. 12, 13, 15, 17, 18 AND 19. SOME OF THE MACHINES USED IN THE PLANT 

Fig. 12—Brass valve work. Fig. 13—Boring the taper in valve bodies. Fig. 15—Turning taper plugs. Fig. 17-—Regular pump 
parts. Fig. 18—Finishing a light brass ring. Fig. 19—Bench grinding stand with dust fan 

ter. The taper of the hole is, of course, controlled by pump impellers and casing backs and rings. These parts 


the regular taper attachment on the lathe. Three cuts 
are taken through the hole with the work running at 
high speed. The taper bar is set with accuracy and the 
hole is bored to exact dimensions without requiring a 
reamer for finishing. A taper plug is used to test the 


hole for correctness of taper and size at the large end. 
The taper plugs for these valves are machined as in 

Fig. 15, with the square end of the shank held in the 

lathe chuck and the outer end carried on the tail center. 


are held on the lathe chuck for the machining of various 
surfaces. Fig. 18 illustrates the method of chucking 
the ring for the turning of the outside, the boring of 
the seat inside and the facing of the outer edge. As 
illustrated, the ring is held from the inside by running 
out the chuck jaws, and owing to the light section the 
internal gripping must be done carefully, otherwise the 
ring will be distorted enough to prevent truth in the 
work when slipped off the chuck jaws. The faces of the 
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jaws are dressed off in a true plane so that the ring may 
be reversed and the back surface faced off parallel with 
the front. 

Fig. 19 is an attachment for a bench grinding ma- 
chine used with a small wheel for cleaning up iron and 
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FIG. 14. FACE PLATE FEATURE FOR HOLDING VALVES 


brass castings before they are bored out in the lathe. 
A four-bladed fan bent up from sheet metal is attached 
to the spindle for blowing out the scale and dust caused 
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FIG. 16. METHOD OF SUPPORTING THE PLUG 


by the process of grinding in the bore, thus keeping the 
wheel clear, also carrying the objectionable dust away 
from the operator. 


Figuring the Cost of Work 
By H. JOHNSON 


In the last paragraph of an article on “Figuring the 
Cost of Work,” on page 993, Vol. 47, a quotation reads: 
“T think I was a little hasty in what I said to the ma- 
chine-shop people.” 

Shortly before, the writer had read the advertisement 
of a garage owner in which it was claimed that the 
management was able to effect good repairs cheaper 
than other shops because of expert help and complete 
equipment. His men did not experiment because they 
knew how to quickly diagnose and repair troubles. Now 
this garage owner is giving his customers a line of 
service which Mr. Forbes’ friend did not receive. The 
machinist wasted both material and labor when he cut 
stock 13 in. longer than was needed. The bar should 
have been chucked and the piece completed ready for 
hardening before any cutting off was done. The firm 
was negligent when it provided unannealed bar stock for 
jobbing work. This sort of thing happens time after 
time in jobbing and contract shops both large and small. 
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A protest is recalled that was made against an excessive 
bill from a toolmaking firm. They had used 33-in. 
round stock to make a 2}-in. job. Asked for an explana- 
tion, they simply said that 34-in. steel was the only size 
they had which was suitable for the job. What right 
had they to charge up wasted material and labor when 
the waste was caused by failure to carry a reasonably 
full line of bar steel, and this in what was claimed to be 
a general tool-building shop? Passing by the matter of 
right, it is surely poor business and a certain way to 
kill possible repeat orders. 

From another firm, a large one too, a lot of equip- 
ment was purchased. The hangers for this equipment, 
being 2-in. pipe, were to be made by the purchaser. The 
hanger fittings were found to be tapped for 10 threads 
in place of the standard 114 threads per in. A tele- 
gram was sent requesting the loan of a die to cut the 
hanger threads, feeling that the builders ought to be 
willing to accommodate to that extent after “putting 
over” a freak job. They replied saying they had no die, 
but cut all their hanger threads in the engine lathe. 
Several dollars were expended in making a die to rectify 
the error. These manufacturers were not efficient in 
their methods, as engine-lathe operations on work of 
this class proves. 

These instances could be piled up indefinitely. The 
man who has much contract work to do, soon discovers 
the careless firms and avoids them, but the occasional 
buyer seems doomed to disappointment from indifferent 
foremen and thoughtless workmen in shops superin- 
tended by men whose sense of fairness seems blunted. 


Plaster of Paris for Sealing Holes 


By ROBERT C. MORSE 


In the making of sectional gages, adjustable gages or 
various other mechanical devices, it is desirable to seal 
screw holes. The curiosity of man being always preva- 
lent, it is wise also to seal the inspector’s adjustment or 
the toolmaker’s precision that they may not be tampered 
with. 

Red sealing wax commonly used, suits the purpose, 
but it has been found from experience that sealing wax 
is difficult to apply to steel. It hardens too rapidly to 
get desired results, and often necessitates a second ap- 
plication. The idea of using plaster of paris came to 
the writer when several holes were to be sealed on some 
indicator gages; and as the holes were quite conspicu- 
ous, sealing wax was undesirable and did not properly 
fillthem. Plaster of paris was tried and found superior 
to wax. The plaster dries rapidly and requires haste in 
applying. 

The proper way of using plaster is to get all mate- 
rials in readiness before mixing the desired amount; 
and if numerous holes are to be sealed, it is even better 
to mix a very little at a time, thereby eliminating un- 
necessary waste. 

A small scale can be used for mixing and applying; 
if after filling a hole the plaster is rough on top, moisten 
the scale slightly and pass it over the plaster with 
enough pressure to make plaster flush with the top; 
scrape particles off and a neat appearance results. 

Plaster is easily removed if need be, and moisture 
evaporates from it so rapidly, there is little danger of 
rust resulting from the water used in mixing. 
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Laminated Steel-Spring Proportions 


By H. H. KENNEDY 





The easy-riding qualities of laminated steel 
springs as applied to motor cars and other 
vehicles, are due in a great measure to the rela- 
tively great length and volume of steel that can 
be conveniently used. In general, a long spring 
rides easier than a short one, and the work per- 
formed is proportional to the volume of steel 
used. While some long springs cause discomfort 
from violent rebound, this action is due more to 
certain proportions, other than the length, as this 
article explains. 





the practice of each designer to specify a certain 

degree of stiffness suitable for the size, weight and 
class of car under consideration. The stiffness factor 
is taken as the ratio of the pounds of load to inches of 
deflection produced by that load. Every designer must 
know from experience the correct value of this quantity 
to use for different conditions of spring suspension, 
car types, etc. It is this stiffness factor that deter- 
mines how far a spring will act under a given road- 
shock, but does not in itself cover all the proportions 
necessary for easy riding. 

With the stiffness factor once determined, the spring 
maker must know in addition the length and width 
desired in the spring. The width to use is generally 
standard for springs of a given load capacity, but may 
be given a rough calculation from spring formula by 
temporarily assuming a length and making the width 
greater than the calculated thickness at the center. 
This calculation can be checked again after the length 
is determined, it being necessary to see only that the 
width shall not be less than the thickness at the center. 

The selection of spring length is of great importance, 
and is where most car designers make or mar the 
spring suspension. The stiffness factor already decided 
on, to some extent settles the minimum length of spring 
permissable, in order that the plates shall not be too 
thin nor too numerous, nor the stress too high in the 
plates. Beyond this the average designer refuses to 
go, working under the delusion that the greater the 
spring length the more the spring will weigh and cost. 
This is evidenced especially on low- and medium-priced 
cars. 

It is generally admitted that relatively long springs 
are desirable providing that they are not too flexible 
on the one hand, nor too heavy and clumsy on the 
other. It can be shown that relatively long springs 
need be neither too flexible nor too heavy. 

In the proportions of a leaf spring, which is nothing 
more than a laminated beam, it is possible to have 
a number of combinations that will meet a given speci- 
fication of load and deflection. Contrary to the laws 
of a simple one-piece beam, it is possible, in the case 
of a spring, to vary the thickness and number of plates 
and the length, for a given stress, rigidity factor, width 
and load, and furthermore to do this in a manner such 
that the weight will remain practically constant. 


[: THE selection of springs for a motor car, it is 


These facts can be verified mathematically from the 
fundamental formula for leaf springs. 

Taking the formula for semi-elliptic type of springs 
and assuming all plates of equal thickness for the pur 
pose of illustration, and where: 

D = Deflection of spring at center; 

L = One-half length center to center of eyes; 
t — Thickness of plates; 

n = Number of plates; 

b = Width of plates; 

P = Load at center; 

E = Modulus of elasticity (30,000,000) ; 

S = Stress, lb. per sq.in. 


3LP 
S nbt* (1) 
3L'P 
D nbt* EF (2) 


To prove that S, D, P, b, E, may remain constant 
while L, n, t vary, we will assume values for the con- 
stants and substitute in equations (1) and (2). If 
the resulting two equations have common solutions that 
will satisfy both equations (1) and (2), the correctness 
of the assumption made is verified. 

Assuming S = 60,000, D = 2 in., P = 1000, b = 2 in., 
E = 30,000,000 and collecting the variables on the 
same side of the equation; 


L {Sb 60,000 2 








nt? 3P $x 1000 ~ 4° (3) 
L' DbE_ 2X 2 30,000,000 _ 
nt 3P 3x1000 ~ 42000 (4) 


From equation (3) 
L* = 64,000 n’t° 


From equation (4) 


L’ = 40,000 nt’ 
Hence, 
64,000 n°t®? — 40,000 nt’ 
ake 40,000 _ 
n-t 64,000 0.625 
lz = 
3/ 0.625 
- . 4 
t \ caf (5) 


Values of t and n that will satisfy equation (5), will 
satisfy both equations (3) and (4) hence (1) and (2), 
since equation (5) was derived from both equations (3) 
and (4). 

However, to illustrate further; let n — 10, then from 
equation (5) 

»/ 0.625 


100 ~ 0.184 


From equation (3) 
L = 40 nt? = 40 10 & (0.184)* = 13.5 
From equation (4) 
L= fF 40,000nt* = 13.5 


f 40,000 « 10 < 0.00625 


It is shown therefore, that there are any number of 
values for nt and L that will satisfy the formula for 
leaf springs, while the stress, deflection, width and load 
remain constant. 
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To show that the weight of the spring will remain 
practically constant while stress, deflection, width and 
oad are constant, and length, number and thickness of 
plates vary, it will only be necessary to prove the prod- 
uct of », t and L constant, since the weight of the 
spring will be approximately proportional to this pro- 
duct of number of plates, thickness and length. 

Two formulas for deflection involving all the factors 
are: 


L's 
p=" (6) 
3L5P 
D = rnt*d @) 


In which D, b, P, E and S are to be constant. 
From equation (6) 





Me — 22 = Q (a constant) 
L* ' 
ene 
From equation (7) 
= = a = K (a constant) 
nt’? = K 
Z° 
nt = KE 
= em 
nth = 2K RK 


Since Q and K are both constants, Q* divided by K 
is also constant. Hence ntl is constant. That is, the 
weight of the spring will remain constant for any varia- 
tion in length, if the number and thickness of plates 
are so selected that the stress and deflection do not 
vary for a given load and width of plate. 

It is therefore possible for the spring maker to fur- 
nish a long spring as well as a short one that will meet 
the same specifications as to flexibility, load and weight 
of spring, the only limitations being plates too thin 
and numerous on one hand and plates too thick on the 
other. However, there is considerable leeway in this 
respect, and there is considerable to be gained by the 
use of long springs, as regards good riding qualities, 
so long as the flexibility is not too great. 

It happens that for a given stress, load and deflection, 
a relatively short spring requires numerous thin plates, 
which give a damping action that is desirable, while 
a long spring tends to the opposite. It is therefore 
necessary that a compromise be made. However, this 
point of compromise as regards spring length is usually 
greater than the lengths adopted by many car designers. 


Harry’s Uncle Looks Back 


Not long ago I went to arrange for the admission of 
a young friend, Bob, to the apprentice school connected 
with a large manufacturing shop. 

While Bob was obtaining certificates of birth, vaccina- 
tion, school attendance, consent of parents and I know 
not what else, I visited the school where he was to be 
made into a machinist. This was no easy matter, as I 
was subjected to a questioning almost as thorough as 
that meted out to the boy. Finally I was admitted, 
probably because my calloused hands removed any fears 
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that I might be a member of the I. W. W., and was 
treated with the greatest courtesy. 

What I beheld was a revelation to an “oldster,” and 
well worth all the trouble incident to gaining admission. 

As I watched the quiet assembling of the young 
fellows, clad in their “glad raiment,” books and papers 
in hand, I found it easy to believe the tale that an 
earlier visitor, also a machinist, asked whether the exer- 
cises were opened with hymns and prayer. 

Hearing the pupils recite their arithmetic, algebra and 
trigonometry, I was soon convinced of the thoroughness 
of their training in those branches of erudition, and 
was somewhat impatient to see them engaged in actual 
shop work. 

I was ushered into a large room, devoted entirely to 
the apprentices and their instructors, and given full 
opportunity to ramble about and observe conditions to 
my heart’s content. 

There was nothing of what we sometimes hear scorn- 
fully spoken of as “manual training methods,” but the 
young men were doing regular commercial work to the 

ic Uire:zenvs of an up-to-date 

inspection department, and do- 
ing it, by their careful teaching, 
with regard to speeds, feeds and 
. tool-shapes, at a rate far ex- 
ceeding that of any shop with 
which I am familiar. These 
were second-year apprentices. 
When the superintendent of 
apprentices asked my impressions, I told him that 
when these men completed their three years’ train- 
ing, I should be glad, if hiring men, to pay them more 
than the prevailing rate of wages, so long as they main- 
tained the standards of speed and accuracy exhibited in 
the school. 

Naturally my thoughts reverted to the days when 
Bob’s uncle Dick and I were fellow “cubs,” away back 
in 1872. 

Dick passed no examinations and presented no certifi- 
cates when he began his “time;” even the fact that he 
had been born being taken on trust without the cor- 
roborative statment from the physician who presided at 
that interesting event. He merely said to the boss 
“D’yer wanter hire a good feller to learn?” The boss 
replied “It’s a hard, dirty trade. Have you the sand to 
stick to it?” On Dick’s stout affirmative assurance the 
boss bade him come to work the next Monday at the 
munificent wage of $3 a week. 

He received no instruction in mathematics nor in any 
other scholastic branches; however, he was to discover 
later, there were men in the shop fully competent to 
teach them. His first weeks were spent in sweeping, 
striking for the blacksmith, trotting out to buy tobacco 
for the men, climbing a rickety stepladder to “ile” the 
shafting, gaining wisdom in the lacing of belts, and it 
must be confessed, in a limited amount of loafing and 
skylarking. 

Finding that one of the men was an ex-sailor, he de- 
voted as much of his noontimes as remained after “wolf- 
ing” his lunch, to mastering some of the mysteries of 
knots, bends and splices: an accomplishment for which 
he soon found use. 

There were in those primitive days, no “safety-first” 
push-buttons to throw out a magnetic clutch, close the 
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engine throttle, or even ring a bell in the engine room; 
the prevailing method in case of accident being to hurl 
a hammer or convenient piece of junk against the wall 
separating the shop from the domain of the engineer. 
That functionary, Fred, was of a somnolent tempera- 
ment, and spent much time tipped back in a chair 
against the aforesaid wall, tempting mischievous work- 
men to throw chunks of iron at the other 
side of the board which supported his 
weary head. In consequence of this 
ruthless disturbance of his slumbers, 
Fred determined upon the installation 
of a more “stylish” means of communica- 
tion, and enlisted for that purpose the 
services of Mike, the fireman; also he requisitioned 
(probably, alas, from some neighboring yard) a fifty- 
foot length of clothesline. This was to be festooned 
about the shop from staples in the floor-joists overhead, 
its remoter end being attached to a jingle-bell in Fred’s 
dominions. Just as the last staple was put into place 
the noon whistle blew and Fred and Mike sprinted off 
to dinner. During their absence Dick brought together 
the ends of the line in a neat “long splice” and calmly 
awaited developments. Soon in came Mike and began 
overhauling the line to get it ready for reeving through 
the staples. After running through his hands what he 
asserted was a “moil’”’ of it, he proclaimed his firm be- 
lief that “aither some Sassenach has cut off the both 
inds or else Fred shtole only the middle of the rope.” 
The sinful Dick, always glad to be of assistance, sug- 
gested that he should cut the rope, assuring him that 
this would be “a short cut to the attainment of the de- 
sired end,” but Mike indignantly repudiated this kindly 
advice, saying “That wud make but the wan ind, and 
if I cut it twicet to make the two inds, the domned rope 
wud be too short, ye fool!” 

How do you suppose Dick spent his evenings after the 
brief day’s work (from six to six, minus dinner time 
and plus occasional overtime) was done? There were 
then no movies to interest and instruct the youthful 
mind. He had conceived a great admiration for Tom, 
the boss, and when the latter said “study, study, boy, 
and you may make something of yourself,” it was but 
natural that he should obey. 

Finding that Dick had acquired in his schooldays, 
some smattering of geometry, Tom lent him a book on 
trigonometry, in which had been marked such parts as 
Tom thought likely to be of service in the trade. This 
he allowed Dick to keep but 
one or two days, then made 
him return it, telling him that 
he shouldn’t see it again till he 
had mastered logarithms; at 
the same time lending him a 
book on that subject and offer- 
ing help as an instructor. In afterlife Dick often spoke 
of the wisdom of this treatment, as the “logs,” eliminat- 
ing the drudgery of calculations left his mind free to 
revel unfatigued, in the delights of “trig’—and they 
were veritable delights to him. 

The blacksmith’s helper, whom the men called 
“Frangswah” when not too much hurried, and Jack or 
Bill or anything else when they hadn’t time to recall 
his lawful designation—he spoke in times of stress, 
words alleged to be French, though I fear they belonged 
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to the objurgatory portions of that tongue. Dick enter- 
tained the hope of acquiring the language frem 
“Frangswah” till someone intimated that the variety 
spoken in France differed in some respects from that 
used in Canuckia, whereupon Dick concluded a treaty 
with a French machinist in a neighboring shop, under 
the terms of which each was to teach his own language 
to the other. Sundays afforded the only time available 
for these liguistic diversions, and I never heard that 
Dick received during his apprenticeship, any prizes for 
regular attendance on Sunday School. 

Fred and trigonometry, two apparently unrelated sub- 
jects, were linked in Dick’s mind about this time, by a 
happenstance. The shop possessed and held in high 
esteem an old planer, originally of the chain type, which 
Tom had altered to a rack-and-worm arrangement. The 
calculations for the worm he made himself, and made 
them well with one exception. I have heard a tale of 
a sea captain who, by a slight error in the characteristic 
of a logarithm used in working up his day’s observa- 
tions, found his ship’s position to be somewhere in 
Montana. Tom’s error involved more work for its cor- 
rection perhaps, but afforded much amusement for a 
shopful of fun-loving machinists. By some queer quirk 
of mind he took the carefully determined circumference 
of the worm for its diameter, and didn’t discover his 

error till the worm was 
. on its shaft and ready to 
€ eX be placed in the planer. 
7" Then as it was evidently 
wrong, he sledged it off 
from the shaft and with 
his usually placid temper 
sadly ruffled, hurled the monstrosity with such Samson- 
like force that it neatly removed from the wall the 
board against which Fred’s head was resting, capsized 
that gentleman’s chair of repose and propelled him, half- 
awake, across the brick floor till his orbit became tan- 
gent to the engine bed, whereupon he decided to go no 
further. 

It is a well-known principle of physics that the arrest 
of motion always is accompanied by the evolution of 
heat, and this case goes to confirm the rule as there 
was an immediate ebullition of violent language in the 
realm where Fred ruled as monarch. Not being, like 
Francois, bi-lingual, he had to confine himself to Eng- 
lish, but his efforts at self-expression were masterly, 
establishing a record seldom equalled and never excelled 
in that shop. 








One Use of the Advertisements 
By FRANK C. HUDSON 


Some of the boys complain at times about the large 
number of advertiser’s pages in the American Machin- 
ist, but whenever I hear one complain I tell him of some 
of the uses I make of them. 

As an example, I showed one recently the amount of 
information which appeared from week to week in the 
series of advertisements of the Cincinnati Bickford Tool 
Co. Using Chapter 52 as illustrative, I pointed out the 
excellent lesson in designing which it contained. This 
is only one of many instances where valuable data can 
be found in the advertising pages from week to week. 
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Keeping Machines on the Job 


By BRYAN T. HAWLEY 





This article points out the necessity of employ- 
ing inspectors and skilled mechanics to examine 
all machinery and keep it in repair as an insur- 
ance against production holdup. This, the writer 
states, will lead to a minimum cost of upkeep 
and maximum reliability. 





on the mechanical equipment of a factory are a good 

index of the value of the investment represented ; 
but so much depends upon whether the high-maintenance 
costs are caused by prevention and preparedness, or by 
neglect and petty economy, as to leave the claim incom- 
plete. 

It would be well to take into consideration what 
incentives operators are given to use the equipment 
right, and how much attention is paid to inspection and 
machine oiling. 

Thorough, conscientious mechanics in these positions 
will show wonderful returns for the money paid them. 
Many times the oiler aspires to become a machine 
operator, when in reality the importance of proper 
lubrication, in many cases is such as to suggest the 
reverse. Actual practice shows that in many cases, 
a piecework operator can be trained to get standard 
production on certain machines in a fraction of the 
time required to train an oiler to see that proper lubri- 
cation is given. 

Unless prepared to issue exact rules as to the quantity 
and class of lubricant each particular bearing on a 
machine should receive, the employment of a competent 
mechanic as oiler is worth while. In the days which 
have passed in most shops, when boys served an ap- 
prenticeship and the fundamentals of fits and fixtures 
were slowly assimilated and digested, they acquired a 
habit that is apparent in many toolmakers of today; 
namely, seeing to it that their tools and equipment are 
in shape for the morrow. Piecework and specialized 
production necessitates provision for care of machines; 
and as production is specialized, so must the inspection, 
adjustments and repairs be specialized. When deprecia- 
tion is high, as it is in most all specializing plants, a 
certain part of the depreciation is due to machine de- 
velopment, in which the good producer of yesterday is 
supplanted by the modern machine. 

Another part of the depreciation is due to normal 
wear and old age. It is not production that wears 
out a machine so much as neglect, and a goodly part of 
the high depreciation may be eliminated by inspection 
and repairs. Machines having reciprocating, inter- 
mittent, index or reverse mechanism, require much more 
attention than those of continuous action. The main- 
tenance costs are higher on punching and shearing 
machines, broaching, shaping and milling machines, than 
on machines of the boring-mill and lathe types. A 
monthly inspection together with adjustments and re- 
pairs may require an average of two hours for each 
machine of a certain type on a special class of work. 
A weekly inspection and adjustment occupying a half 
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hour may be required for another line of machines; 
while for still another type, a thorough going over may 
be necessary only once in six or eight months. 

To obtain best results, each battery of machines 
should have a different line of inspection and adjust- 
ments; and as far as possible, a definite set of rules 
should govern the inspector. These rules should state 
what parts are likely to cause trouble. An inspector 
to make the final adjustments, together with a repair 
man and helper may be required on a battery of 20 
machines, or such a staff may be able to care for even 
100 machines, as the case may be. Their work 
should be mapped out in advance, and they should not be 
taken for other duties. 

Nearly all railroads find it practical to make their 
repairs through inspection, with the result that their 
rolling stock seldom fails under overload. Stocking 
up with repair parts is looked upon as a dead invest- 
ment—one that does not pay interest or dividends; yet 
such an investment is insurance against production 
holdup. It sometimes occurs that the investments in 
repair parts, coupled with the cost of making repairs 
and adjustments, makes the cost account top-heavy, and 
shows that the machine itself is a poor investment in 
spite of its being a good producer. Thus the importance 
of an individual cost account for each machine. 


FREQUENCY OF INSPECTION 


Parts liable to failure or subject to heavy wear should 
receive more frequent inspection, and methods be em- 
ployed to eliminate causes of failure. When a machine 
part requires replacement, either through breakage or 
Wear, investigation by a skilled mechanic will go a 
long way toward determining future liabilities. A flaw 
causing a break in a machine part requiring infrequent 
repairs would hardly warrant carrying such a part in 
stock; but in any event, the cause of trouble must be 
found. In cases where this can be accomplished, re- 
placement may be made without considering future 
renewals. 

Often when pushed hard for production, many a good 
mechanic will make the same repair or replacement the 
second time without taking thought or time to seek the 
cause. Even with reasonable inspection, small faults in 
internal mechanism may be carelessly overlooked, and 
result in a greater loss in another direction. 

The majority of machines have either cams, locking 
devices, feed mechanism, index or gear shifters which 
cause trouble when some part refuses to function; 
some operators, regardless of instruction, persist in 
occasionally using a hammer or wrench instead of their 
heads. 

There is a difference of opinion as to figuring in 
dollars and cents the loss per day caused by a disabled 
machine. Much depends upon the type of machine and 
its duties. Contracts, prices, holding up other machines, 
etc., all must be factors in the estimate. 

With a battery of 10 machines on which parts are 
interchangeable, a part costing $10 may require replace- 
ment once in two years for each machine. This means 
five replacements a year. It is generally wise to procure 
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parts from the machine builder, and three days is a 
remarkably good average delivery, even when ordering 
by wire. It is reasonable to assume that three days 
of lost production would mean a loss of $20 quite aside 
from’ the indirect losses. Such a needed part could be 
carried in stock continuously at an insurance rate of 
10 per cent. for $3 per year, as against the probable 
loss of $30 per year due to production loss. But all 
machines cannot be considered from the same angle. 
A wise decision regarding the carrying of specific re- 
pair parts, depends upon many conditions such as value 
of machine, production requirements, cost of repair 
part, and time of delivery. 

The first question in keeping machines on the job 
is one of policy in the matter of who shall hold the 
reins and do the driving. Are the machines to drive 
the repair department or is the repair department to 
drive the machines? If the policy of the machine user 
permits the machines to do the driving, inspection and 
foresight is useless, and condition of equipment is con- 
trolled by ungoverned depreciation. This is a situation 
that grows in proportion to the demand for production. 

Where the policy of the machine user calls for control 
of equipment condition, foresight must be used in mak- 
ing such repairs as will result in maximum reliability 
with minimum cost of upkeep. 


Efficiency in Milling Fixtures 
By J. AHLERS 


No greater precision is required on any machine work 
than on aviation engines, and it is interesting to note 
the provisions which are made for extreme accuracy and 
rigidity in the design of tools and fixtures for this work. 
Here are a few features in the design of milling fixtures 
which are worthy of note and imitation. 

The work is never allowed to bear on the cast-iron 
surface of the jig if the operation demands any degree 
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of accuracy. Hardened steel strips or pads are provided 
under all bearing points, as shown in Fig. 1. 

Locating pins Y are designed as in Fig. 2, especially 
those of the smaller diameters. A pin of uniform diam- 
eter will invariably get bent or battered out of align- 
ment, but a pin like the one shown is good practically 
all the time. The large diameter is a drive fit in the jig 
casting, the smaller diameter is hardened and ground 
to size, and the shoulder which is lapped to a true sur- 
face, insures the pin being kept in place. 
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In Fig. 3 is represented a cutter which is used in 
place of the interlocking cutter. When interlocking cit- 
ters are worn they are ground and then packed up !.e- 
tween the halves to maintain the original size of the 
face of the cutter. The one shown in the illustration is 
merely an inserted blade cutter. When it becomes du!! 
it is reground and then every blade is offset to one sice, 
so that the width of the cut can always be held the same. 

When cutters are adjusted, or are adjustable, the 
spacing between them changes. This is taken care of 
by means of the adjustable spacer sleeve as shown in 
Fig. 4. It is merely a sleeve A bearing against one 
cutter and threaded for a nut B, which is turned by a 
pin in the holes C, and another solid sleeve D bearing 
against the other cutter. The only member which turns 
is the nut and this eliminates any wearing of sleeves 
against cutters. 


A Floating Reamer Holder 
By H. E. McCray 


The writer has had an opportunity to try a number 
of forms of floating and so-called floating reamer holders. 
Some work well until worn, others work indifferently 
from the start. We have adopted the form shown in 
Fig. 1, as being equal, if not superior, to most others, 
especially for hot-rolled or other tough steel work. It 
has been our experience that reamers give more trouble 
in this material than in either cast iren or brass. 

The steel reamer FR fits the standard 3-in.-per-ft. 
taper on the holder D, and is driven by the two keys K. 




















FIG. 2 
FIGS. 1 AND 2. FLOATING REAMER HOLDER DRIVEN BY 
PINS AND AN OLDHAM COUPLING 
The holder is bored .j, in. over the size of the small 


diameter of shank S giving this amount of float. Holder 
D is drilled out beyond the counterbore to a suitable 
size to admit the hardened thrust plug 7, and the steel 
ball. A similar hardened thrust plug is supported in 
the end of shank S. The counterbore for the ball allows 
about ,j,-in. play, and the holder and shank are kept 
separate laterally by the same amount. The entire 
thrust is taken by the ball and thrust plugs, allowing 
the reamer to follow the hole with very little effort. 
Several forms of floating drivers were tried, but the 
two shown work best. In Fig. 1, the drive is by a 
hardened pin P, a drive fit in shank S, but having ,,-in. 
play in the holes in the driver. This works well for 


smaller size reamers, but wears out more rapidly than 
the form shown in Fig. 2. Here the drive is taken by 
the shackle ring O, which is the standard Oldham coup- 
ling drive. 
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The Forging of an Off-Set Jaw 


By J. V. HUNTER 





Very frequently in foundry papers the statement 
is made that the day of the steel casting is surely 
arriving and that eventually it will to a great 
extent replace most of the forged and pressed 
steel parts. The utterers of such statements 
usually feel that the casting can be made in many 
forms which the forging can not be made to 
assume. This is frequently true, but the design- 
ers of many machine parts are gradually learning 
how to distribute the metal in them and so to 
shape them that some manner of forging will 
make their creation possible, and in addition to 
this work of the designer the forge shop tool- 
makers are adding one new method to another, 
so that each added device will take care of one 
more trying problem. 





proposition may be justly pardoned for taking 

a somewhat limited view in favor of their side, 
but while today I feel that we can turn out as good a 
steel casting as most of the foundries, I am in no way 
inclined to favor the introduction of a casting for a 
part where by any manner of scheming, a method can 
be arranged for forging an adequate part. So far as 
a brief comparison of the two characters of output may 
be made there is first, much to be said by way of choice 
for the shrinkage, strains and cracks that will occur in 
steel castings, rather than for those strains that may 
be put upon a piece of steel while it is being hot-worked 
by the smith. But if the forging practice has been care- 
fully worked out, the product will by a subsequent care- 
ful heat treatment gain an exceptional advantage over 
the casting through the elimination of practically all 
strain. However, so far as steel castings are concerned 
no manner of treatment will relieve the voids that are 
too often left in them by the contraction of the molten 
metal. 

It is my opinion that a forged part is preferable in 
the machine shop for the subsequent finishing opera- 
tions, because it has none of the sand and grit which 
can never be thoroughly removed from a casting, and 
this grit will always add to the tool upkeep expense, 
while in general more material must be removed from a 
casting in the finishing operations than it is necessary 
to remove from a carefully designed die forging. 

Another point: while the character of the work re- 
quired by different shops may vary greatly, in the vast 
majority of cases the demands of the average manu- 
facturer for his average parts can be supplied much 
cheaper in forgings than they can be in castings. This 
applies particularly to that class of forged output which 
may be obtained without too many different forging 
operations for any one piece. It stands to reason that 
a man, when hot die-forging parts, can usually handle 
many times the number of parts per day that any steel 
molder could be expected to obtain from sand molds. 

The greatest factor in forging work of today is 
probably the high-grade, heavy-duty forging machine, 


[ene who handle only one side of the foregoing 


built so strongly and with so little give in its parts that 
its output will run remarkably close to die sizes. Good 
dies for such a machine while not too costly, still repre- 
sent some investment, and the great problem is to avoid 
if possible the building of any wasted experimental sets 
in order to plan the “follow-through” of each subsequent 
operation that may be necessary in order to complete 
the forging with a minimum number of passes, and al- 
ways obtain high-class work. Since hot steel when it 
is being worked does not always run in the necessary 
directions in sufficient amounts, it is sometimes neces- 
sary to make up a few experimental forgings with cheap 
cast blocks for dies to determine accurately just how 
much metal may be required to fill out certain corners. 
The offset pull-rod jaw forging shown in Fig. 1 is a 
case in point. It is a difficult and peculiar railway- 
truck forging, which production was gradually developed 
through several different methods to the present eco- 
nomical one. This jaw is of a type that the foundryman 
might claim could only be made economically in a steel 
casting, but what railway man would care to trust a 
casting in so important: a position? Then, too, this 
might have been beaten out under a heavy drop-hammer 
at a considerable loss of metal, but few railway shops 
have heavy drop-hammers, and ours is no exception in 
that regard, likewise most of them have good size steam 
forging hammers, and the method originally employed 
was to forge this out under a 1500-lb. steam hammer. 


OPERATIONS REQUIRED TO FORGE JAW 


In Fig. 2 is shown the sequence of the operations that 
were required to forge this jaw. Bar stock, heavy 
enough to provide the full diameter of the jaw, was first 
necked down as shown at A. This was followed by the 
drawing down operation at B, in which the metal was 
crowded out considerably more upon one side; these first 
two operations were done with standard flat dies in the 
hammer. The special cast-iron forging dies shown in 
Fig. 3 were then put in the hammer. 

By laying the forging in the shallow recess of these 
dies, the round swaging of the jaws was obtained as at 
C in Fig. 2. From this point the forging was stood on 
edge in the deep recess of the dies and struck again with 
the hammer, which gave it the curved off-set as at D. 
To shape this up well it is necessary to work the forg- 
ing back and forth a number of times between the two 
passes of these dies. Finally all forgings are nicely 
worked up into the form D, and the flat dies are replaced 
in the hammer for the next operation. 

This consists of punching out (hot) a large portion 
of the stock from the heavy end of the forging in order 
to fors: the jaws. To so do the punching die-blocks 
shown in Fig. 4 are employed; these are recessed in the 
center to provide a perfect casing for the forging, the 
stem of which in this particular illustration is seen to 
be projecting from the side of the die at X. The punch 
P is inserted in the hole in the top of the die and driven 
through by the hammer. From this operation the forg- 
ing comes out as at E, it may and will require a little 
trimming with a hot chisel to remove the fins, and possi- 
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bly a little hammer work to square up all sides. By this 
method the forging work is so uncertain for size that 
sufficient stock must be left on the inside of the jaws 
to provide for a machine cut. 

The coming of the modern high-grade forging ma- 
chine created another possibility for the manufacture 
of this jaw; when made under the hammer one of the 
lengthy processes had been that of drawing down the 
full length of the bar, for a weld at any point of this 
was not permissible; but if a jaw might be upset on 
the end, then a rolled bar of the necessary size could be 
used for a starter. To serve this purpose the dies shown 
in Fig. 5 were planned and developed for use in a 4-in. 
size of heavy-duty forging machine; and in this con- 
nection the methods followed in planning the sequence 
of operations for a set of dies may be of some interest 
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FIG. 3 
FIGS. 1 TO 8. 
Fig. 1—The finished jaw forging. Fig. 2—Steps in forging 
shearing punch and die. Fig. 5—Forging machine dies. 


as indicating a few of the many points that must be 
foreseen and arranged for in such a development. 

The mere matter of upsetting a jaw is a compara- 
tively simple one, for this means simply the gathering 
of the necessary stock, a splitting operation to divide it 
into halves, and a final forming and shaping operation. 
In this case, however, the considerations involved in 
obtaining a full, sharp corner at A, Fig. 1, and the in- 
creased width for stiffness at B, together with the 
trouble occasioned by the peculiarity of the offset from 
the continuation line of the bar, necessitate radically 
different treatment in the die design. In fact the in- 
creased width at B is the determining factor, because 
it eliminates all possibility of making the bend after 
upsetting the jaws, since the additional metal at this 
point must be the first thing provided. 

Referring to Fig. 5 which shows the completed dies 
and headers, the bottom pass is the first operation on 
the bar, this being used in connection with the hollow 
header opposite it, the two upsetting the additional 
width of stock. The point B in this figure correspond- 
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ing with the width B of Fig. 1, while A, Fig. 5, pro- 
vides the stock to insure that the corresponding corner 
in the forging shell be completely filled out. The for- 
ward portion of the bar that enters the header will fur- 
nish the majority of the material for the formation of 
the jaws. The planning of the exact shape of this pass 
was not the simplest proposition, for the two upsets had 
to come in exactly the right place after the bending. 
To insure this the upper portions of the dies, which 
constitute the bending pass, were placed in a bulldozer; 
a wood pattern was made of the first-planned shape 
from the first pass, and a lead casting made from this 
pattern. This lead casting was then bent in the bend- 
ing dies, which gave a good idea of the approximate 
displacement that would occur when bending up a hot 
steel bar. After several changes in the shape of the 
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FIG. 7 


OPERATIONS AND TOOLS FOR AN OFFSET JAW FORGING 


Fig. 3—The hammer dies. Fig. 4—Jaw 
Fig. 8—The jaw grinding fixture 


"oder a hammer 
Fig. 7—The punches. 


pattern, and the bending of the corresponding lead 
castings, the exact shape was determined. 

It will be noted that bolts and a heavy key have 
been provided to secure the bending blocks to the top 
of the main dies; these were necessitated by the ex- 
treme height of the dies which caused them to extend 
much above the die space of the machine, so that these 
blocks would otherwise have had no backing to take 
up the stress of operation. The bending die on the 
side which has not been illustrated, is the reverse of 
the one shown. It also has a lug X in a corresponding 
position. The purpose of these lugs is to prevent the 
metal from upsetting during the bending operation, 
as they are fixed above the die itself at just the proper 
thickness for the bar. If the pull on removal should 
distort the bend somewhat, the forging can be struck 
again above the lugs, which will restore the shape. 
The matter of preventing any upsetting of the bar 
during the bending operation is an important one that 
must be taken into account in any forging of this 
nature. since such an upset will come between the grips 
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of the dies in the next pass and prevent them from 
closing properly. 

In Fig. 6 is shown the forgings as they come from 
the various passes, starting from the left. A small 
square of iron is laid on the outer end of the bar 
after the second pass when replacing it in the furnace 
to take a welding heat for the third pass, and fur- 
nishes the additional material required to make the 
jaws. Owing to the depth of the hollow header that 
would have been required to collect sufficient metal to 
form these jaws, which would have then required an 
additional pass to upset this end, this expedient was 
adopted for supplying the material, and as the pull-rod 
is made of high-grade forging iron, this added piece 
will weld homogeneously with the rest of the jaw. 
When steel is used there is less possibility of getting 

















FIG. 6. EVOLUTION OF THE FORGING 


a perfect weld, as a high enough heat is likely to 
burn the metal, in consequence an additional opera- 
tion will have to be employed as noted. 

The third operation is a splitting one as can be 
readily understood from an inspection of the header 
which is the top one of the three in Fig. 7. The split- 
ting wedge must be wide enough at its base, that the 
two halves will permit the next header to enter between 
them without actually catching on the outer end of 
either. 

The last pass, which in this case is the center header 
and pass in the die, puts all of the finishing touches 
upon the forging. This pass not only represents a 
large part of the toolroom work upon this job, but 
it is also very desirable that it should stand up in 
the best possible shape, and show little wear, distor- 
tion, or age-cracks due to the influence of the hot 
metal; consequently it is desirable that this should be 
made of a special die forging steel. This is a grade 
of alloy steel that has been especially developed by 
the tool-steel manufacturers for just this class of work, 
and it is akin to the well-known high-speed steels, 
which can stand constant and long continued contact 
with hot steel with a minimum amount of damage. 
Since this steel is much more expensive than the cast 
steel from which the remainder of the dies are made, 
only the necessary portion is inserted for the working 
part of this pass, as will be noted where the light 
lines define its borders. Keys or bolts will hold it 
firmly in position. 
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It will be noted that the header extends at least 
a half-inch wider on each side than the actual width 
of the round end of the jaws; this is necessary in 
order to give the working edges of the header the 
necessary strength and support. On this header it will 
be seen that the outside corners of the central portion 
have been cut away at P, this provides a filling space 
in which the surplus metal from these middle fins can 
run away, without causing too great a fin pressure, 
with the consequent strain upon the machine and dies. 
Just how important this point is, can be seen from 
the side-view of the completed forging, shown the fifth 
from the left end, Fig. 6, where it can be seen that the 
fins have completely filled out into the corners. 

All fins made are very light and are removed with 
a sledge and hot chisel. A mandrel is laid between 
the two jaws after trimming, to ascertain that these 
have not been spread. After the trimming the finished 
jaw forging is shown at the right end of the row in 
this same illustration. 

Mention was made earlier of the accuracy of these 
machine forgings as compared with castings; and in 
this particular case the work came out to such close 
limits that it was possible to grind the jaws to a finish 
on their four faces instead of milling as had been 
previously done. The jig for this grinding operation 
is illustrated in Fig. 8. This consists primarily of 
a swinging casting in which the forging can be clamped 
to hold the jaws parallel with the bar; this casting 
swings on a light shaft supported from the bottom 
bracket, that when the outer end is swung down the 
forging will clear the wheel, either to shift from one 
face to another, or for removal from the jig. The 
lever at the right of the jig will shift the carrying 
rig either one way or the other, and by this means 
the necessary pressure is applied to the forging when 
it has been brought up into contact with the wheel. 
This method for finishing has proved to be very rapid, 
affording even a greater degree of accuracy than was 
actually required. 


Making Cams for Automatic 
Screw Machines 
By ARTHUR JENNER 


The methods described in this article pertain particu- 
larly to means for quickly making any of the 100 di- 
visions of the cam, and also for rapidly roughing the 
blank to any required shape ready for milling. The mill- 
ing operation can be performed in more than one way; 
and as these methods are well known, it will not be neces- 
sary to touch upon that part of the work. Where a con- 
siderable number of cams are needed for Brown & 
Sharpe automatic screw machines in the production of 
small accurate parts, these methods may be used with 
satiefactory results, as to cost and quality of product. 

The stock is round-edged cold-rolled machine steel, 
: x 53 in. for No. 00 machine, ,,x7 in. for No. 0 ma- 
chine and 2x84 in. for No. 2 machine. After the re- 
quired blanks have been cut off with a hacksaw, as in 
Fig. 1, the burrs are removed and the large holes drilled. 
Fig. 2 shows the method of locating the blanks in a stack 
on the drilling machine, using two angle irons. The 
reaming size drill, ~; in. under ream size, is used to 
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spot to its full size. Then a -in. drill is run through 
all the blanks, followed by the drill first used as a 
spotter. This eliminates the chatter consequent to fol- 
lowing a small drill with one of much larger size. The 
corners are next countersunk or chamfered about ,\; 
in. on each side, and the hole reamed to standard size, 
each blank being handled singly on this operation. 
The pin hole is then spotted, drilled, chamfered and 
reamed, using the jig shown in Fig. 3. A separate jig 
is of course necessary for each size of cam. These jigs 
are made of machine steel and pack hardened. 

The blanks are carried through in quantities of from 
50 to 100 each size up to this stage and are turned into 
stock to be drawn out as occasion demands. The aver- 
age cost of any size blank, for material and labor, in 
1915, was 25c. each. 

Forms No. 121 D. R., Brown & Sharpe Manufactur- 
ing Co., from whom they may be purchased, were used 
in detailing the required individual cam and its layout. 

Three disks, as in Fig. 4, were made of ;;-in. ground 
steel, 34 in. in diameter, each having 100 cuts like saw 
teeth, but fitted with studs and pins to suit the three 
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cam sizes. The 0.375-in. hole in the stud is to receive 
the plugs shown in Figs. 5 and 6. The plug illustrated 
in Fig. 5 carries a center spot for the dividers when 
describing the radii of the highest points of the cam. 

The plug, Fig. 6, has the head cut away to the center 
and is used with a straight-edge in combination with 
the disk, Fig. 4. The disk is laid upon the blank and 
registered by its plug and pin, thus making a protrac- 
tor. The necessary divisions only are marked off by 
the use of the foregoing tools. The drops and abrupt 
part of the rises are marked off from the detailed lay- 
out on Form 121, previously referred to. It is usually 
unnecessary to lay out that part of the rise correspond- 
ing to the cutting period on the front and rear slid? 
cams, as this will be taken care of in the milling and 
should be noted on the detailed layout, as, for example, 
0.001-in. rise per 2-deg. rotation of cam. 

Instead of cutting away the surplus stock by drilling 
small holes around the contour or by jig sawing—the two 
most common methods—the die shown in Fig. 7 is used 
in a press running about 50 strokes per minute. The 
height of the stripper plate A is changed to suit the 
thickness of stock being trimmed, by putting one or two 
ys-in. spacers under the stripper. This stripper plate 
is only necessary when a bite is taken using the whole 
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It also pre 
vents breaking the wire B. This wire, about 0.025 in 
in diameter, is stretched across the face of the die a' 
the same height as the under face of the stripper an 
as close as possible to the front face of the punch ( 
Fig. 8, and is used as a guide for trimming to the can 


cutting edge of the punch in roughing out. 


layout. By keeping the line of the layout always in sight 
sufficient stock is left for milling. This wire is adjust 
able to suit the various thicknesses of stock and should 
be kept as close as possible to the cam surface. 

The work rests on a plate, Fig. 7, which is flush 
with the die face. The punch, Fig. 8, is made with a 
guide, or extension that is always in the die, and should 
be long enough so that it will not come out when at 
the top of the stroke. Care should be taken to lubricate 
the back face of the guide, as considerable pressure is 
exerted, when the punch is cutting. No lubricant is 
necessary for the cutting edges. 

It will be found that a careful operator will become 
quite dexterous in the use of this press tool, and good 
time will be made. A cam similar to Fig. 1 can be cut 
out in less than 10 min., leaving a minimum of stock 
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CAMS AND SOME OF THE TOOLS USED 


for milling. The cams after milling should be tried 
out on the screw machine. If satisfactory, they are 
pack hardened. The cam can then be mounted upon an 
arbor, and the dwells ground on a cylindrical grinding 
machine to verify the concentricity of the cam at the 
sizing period. 


Calculating for Electromagnets 
By S. H. HARTSHORN 


On page 1096, Vol. 47, there appears an article on 
“Calculating for Electromagnets” by W. Thomas. The 
writer would refer this gentleman to the work on solen- 
oids, by Charles R. Underhill, 84 Stanley St., New 
Haven, Conn. The charts which Mr. Thomas refers to, 
are more or less impossible to get, owing to the great 
changes in magnetic pull, made by very slight changes 
in design. His problem, however, is purely one'of the 
length of the magnetic circuit, and the number of am- 
pere turns involved, as the voltage has merely the effect 
of sparking when used too high. What is more, most 
electromagnets and solenoids, such as the one described, 
are dependent on very small currents, either from 3 to 2 
amperes. 
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The Making of Plug and Ring Gages 


By J. H. SMITH 





Some valuable suggestions in regard to the manu- 
facture of a product that ws in great demand at 
the present time. Various types of gages are 
discussed. 





and annealed, this is especially the case with 

large or complicated gages to prevent warping 
or cracking in hardening. The grinding allowance is 
from 0.010 in. for small gages up to 0.020 in. or more 
on larger ones. For hardening I used clean water or 
salt water, sometimes with the chill slightly taken off. 
After hardening a plain gage heat the measuring end 
until water will boil upon it. The handle end can 
be drawn to a straw color. Gages that have slots, 
etc., are better made of machine steel pack hardened. 

It is good practice to re-ream the centers of the work 
slightly after turning and before hardening. If this 
is done, and the work is not too badly warped in 
hardening, a little polishing out with the folded corner 
of a piece of emery cloth will clean out the scale or 
dirt. It is better to lap the centers of work held 
between centers, or ground on both ends, but for gages 
ground on one end only the final lapping of the gage 
will correct any lack of roundness. 

Grinding-machine centers should be frequently in- 
spected, especially after grinding high-speed steel. I 
grind mine at least once a week. In the commercial 
grinding department, centers are ground every day. 
This is essential if close work is desired. 


T= steel for plug gages should be roughed out 


CENTERS SHOULD BE THOROUGHLY CLEANED 


Before grinding, the centers should be thoroughly 
cleaned. The work should then be rough ground and 
laid aside until wanted, to give it time to season. The 
allowance for final grinding is from 0.003 to 0.006 
in., according to size. If less than 0.002 in. is left 
on, and gages are laid aside for a few weeks, it is 
likely that some will warp so badly that they will not 
clean up. Work ready for lapping should also be laid 
away until actually wanted, as it will often swell one or 
two ten-thousandths of an inch. 

When using the automatic feed, one should take in 
consideration the expansion of the grinding machine. 
This expansion, due to heating up of the grinding 
machine, will sometimes make a difference of 0.002 in. 
on the work one or two hours after starting up. Plenty 
of water should be used to avoid surface cracks. On 
stepped plugs one has trouble to keep the corner of 
the wheel sharp unless the corner of the work is suffi- 
ciently undercut. Corners should be inspected for un- 
dercut clearance before hardening. 

The wheel should be trued at the height of the center 
line, otherwise, feed lines will show upon the work. 
1 cround the projecting part of the tail center straight 
ard fitted a diamond toolholder as shown in Fig. 1 
to it. The opening A fits the center, a hexagon head 
screw holds it. The hole B at right angles to it fits 
the shank of a diamond toolholder, and also has a 


hexagon head screw to clamp it. I prefer the diamond 
holder with a screw cap, to one where the diamond 
is brazed in. If kept in one fixed position the diamond 
will dull and will more or less glaze a hard or fine 
wheel, with the adjustable holder one can turn the 
diamond to present a sharp edge again. If the centers 
and grinding machine are kept in good condition 0.0002 
in. will be enough finish allowance for lapping. After 
a little experience the roundness of the work can be 
judged from the sparks, or felt by hand while the work 
is running. Mottled work shows that the wheel is out 
of balance. Care should be taken to have the grinding- 
machine spindle properly adjusted in its. bearings if 
duplicate parallel work is to be expected. For lapping 
I use washed flour of emery. To prepare it I take 
a clean can and fill it about 4 with emery, then fill 
with lard oil. After stirring I let it stand for about 
10 min., then carefully pour off the oil on top inte 
another clean can. The emery which is suspended 
in the oil at the end of 10 min. will not scratch. If 
finer emery is required the oil can be allowed to stand 
longer before pouring off.. If there is much work to 
lap, and a high polish is not required, 5 min. will be 
long enough for the emery and oil to stand. Keep 
covered when not actually using, and when working 
near a dry grinding machine, as coarse particles will 
cause the gage to be scratched. A little kerosene pre- 
vents gumming of the lap. I make laps for small work 
of brass, and for large gages I use cast iron. In 
Fig. 2 is shown an external lap. There are grooves A 
inside, but they must not run to the ends. For a 
holder I used a ring as shown in Fig. 3. In shape. 
this ring is similar to a die holder, but with one handle 
long enough to rest against the lathe bed. This pre- 
vents the lap from turning with the work, and all the 
workman has to do is to push the lap endwise. Three 
screws are necessary, the center one A is for opening 
a tight lap, the other two B, for closing. For a gage 
14 or 2 in. long, I use a lap about ? in. long; a lap 
should always be shorter than the work. Lapping should 
not be done at too high speed. On the average lathe 
use the slowest speed with the back gears out; this is 
about the right speed for ordinary sizes of gages. For 
small gages up to say ? in. diameter a speed lathe 
with quick-acting chuck is a handy thing to have. A 
slight movement only, is necessary to put in or take 
out the work. I use the tailstock for heavy gazes 
only, as it is too much trouble to move every time, 
besides it is in the way when pulling the lap off. 


LAPPING SIX GAGES AT A TIME 


It is more economical to lap six or more gages at 
a time. When I have a number of gages of the same 
size to lap I use the piece of sheet iron shown in 
Fig. 4. It is about 2 in. high with openings A to 
put the gages in. This is put in a pail of suitable 
size and the gages are put in the openings. This meth- 
od saves the trouble of fishing for every gage from 
the bottom of the pail and the hands are kept dry. 
Starting on one end of the receiver, Fig. 4, one can 
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lap the gages one after the other. When all of them 
are lapped, the first one can be taken out, dried off, 
and measured again. Benzine, kerosene or soda water 
can be used to cool them; benzine smells bad; kerosene 
takes the skin off the hands if used all day; soda water 
mixed with a little lard oil is cleaner and cools them 
faster. 

After getting everything ready, the gage is chucked 
and the sharp corners are removed with an oil stone 
to prevent ruining the lap. It is then wiped off length- 
wise with a soft rag, and measured to ascertain how 
much it is over size. The lap is then put on, and the 
tension screws adjusted for a stiff fit. If the work is 
taper it should be lapped straight first. With every 
revolution of the work, the lap should be moved about 
} in. along the gage back or forth, because if the 
lap is a tight fit and rapidly moved here and there the 
highest points will be taken off first. This does not 
take place when the speed of the work is high, the 
lap a loose fit and leisurely moved with a feed of about 
ss in. per turn of the work. 


AvoIpD LAPPING NEAR THE END OF GAGE 


Care should be taken not to lap too much near the 
end of the gage. About five or six times back and 
forth to within about ,, in. of the end to one time 
over the end is often enough. The reason for not 
lapping the end as much as the rest is to avoid bell- 
mouthing. When the lap is removed, the end of the 
gages usually gets reduced enough. The lap should be 
removed quickly, otherwise it may result in bell- 
mouthing. It is not so difficult to remove the first 
0.0001 or 0.00015 in. as it is to remove the last 
0.00005 in. It is good practice to test one gage first, 
as most micrometers vary at one point or another. 
They may be all right on zero or 1 in. and be out 
0.0005 or 0.0001 in. on 2, 2 or { in. One cannot expect a 
measuring machine at the price of a micrometer. I used 
a l-in. and 2-in. micrometer with ten thousandths for 
lapping alone; a similar one for finish, and one 
with thousandths for rough grinding. Grinding is hard 
on a micrometer. The soda water and grit will get 
into the barrel and soon destroy the accuracy of a 
micrometer. To get the right size I proceed as fol- 
lows: Leaving the gage rather full, I go to the inspec- 
tion room and get it tested with the Swedish gages 
set up as a snap gage, but without a clamp holder. 
Less than 0.00005 in. oversize on the gage will break 
the Swedish blocks apart; if the gage is too small 
it will fall through the Swedish gage set-up. When 
correct this first gage is used as a master. By now 
and then trying the micrometer on it, while lapping 
the other gages, one can get close duplication. The 
man who does light gage work should not do heavy work 
as it destroys the delicate touch necessary for this 
class of work. A skilled lapper should be able to lap 
thirty 4- to 4-in. gages a day, when everything is going 
right. 

It sometimes happens that there is a spot or spots 
that project above the surface of the gage; these can 
be removed with a narrow lap about + in. wide. 

To get a high finish on the gage, the lap is dried off 
and the gage lapped allowed to dry for a few moments. 
When doing this one should take care to have the lap 
a tight fit and not lap too long, going rapidly back 





and forth, otherwise the lap is apt to score the work. 
If one has plenty of time one can use machine oil only 
when 0.00005 in. oversize. This zives a brilliant polish. 
The sharp corners should be stoned off slightly, this 
finishes the gage. Although many gages are made of 
tool steel good results can be had with machine steel 
pack hardened, where many are needed the use of ma- 
chine steel results in a big saving. We rip them out 
from cold-rolled bar stock on the screw machine 100 
or 200 at a time. Care should be taken to have the 
centers run quite true, otherwise too much must be 
left on for grinding. If rightly carbonized they 
will last longer than tool steel, although they may show 
soft spots here or there. With pack-hardened gages 
it does not do to leave copper sulphate coloring on the 
work as it sometimes prevents the carbon penetrating. 
Pack-hardened gages act somewhat like high-speed steel 
on the wheel and take longer to lap to size. When 
making ring gages great care should be taken to clamp 
lightly for grinding the hole. If gripped in the chuck 
one should be able to pull the gage out by hand. | 


— 


—e 






AU 


— 


nN & 


\ 


oa 
Whi 


FIG.3 


sally of 


tau 





FIG.5 





FIGS. 1 TO 6. LAPS, LAP HOLDERS AND ACCESSORIES 


usually grind both sides on a surface grinding machine 
and use parallels and small clamps to hold against the 
faceplate. The best results will be obtained if the wheel 
is kept inside the hole, not letting it run farther than 
about half the thickness of the wheel, out of the gage 
on both ends, unless the grinding spindle is excep- 
tionally solid. This prevents bellmouthing to a con- 
siderable extent. Small gages can be lapped to size 
immediately after hardening. Before the war 0.004 in. 
was enough room to leave to clean up a }-in. gage, 
but now instead of shrinking, the hole often goes 0.003 
in. or 0.004 in. oversize. Gages over 4 in. are better 
if ground out first. Leave plenty of room for lapping 
as ring gages have a tendency to get out of shape after 
a few weeks, or be out of round owing to soft spots. 
The lapping allowance which I find satisfactory is 0.001 
in. for }- to l-in. gages, 0.0015 in. for 1- to 2-in. gages 
and 0.002 to 0.003 in. for 2- to 3-in. gages. To hold 
the gage while lapping use a piece of leather belting 
laid double, and nailed to a stick of wood long enough 
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to rest against the lathe bed, see Fig..5. The tighter 
the strap is, the better it will hold. This method. of 
holding a large gage. bushing or lap is superior to 
a clamp as it grips the work all round with an even 
tension. For small work a lapholder used on plug gages 
can be used. As a material for laps for female gages 
I use brass for small ones and cast-iron bushings for 
larger gages. The bushings are reamed with a stand- 
ard taper-pin reamer j-in. taper to the foot. The arbors 
A, Fig. 6, to fit are either hardened and ground all 
over or have only the ends hardened to preserve the 
centers, one end of the arbor is made straight to grip 
in the chuck. The lap should be bored or reamed, 
split lengthwise then driven on an arbor tight enough 
to hold while it is turned on the outside. These laps 
do not need a key to prevent turning on the arbor as 
is the case with lead laps. Lead laps are not good for 
round work as they lose shape too easily when driven 
on the arbor or when a sharp corner of the work gets 
caught in the lead. A further objection is that they 
lack the necessary elasticity to hold them on the arbor 
when driven back. Cast iron found in every shop, is 
elastic enough, and once made, holds its shape for a 
long while. Laps about } in. diameter give better results 
when grooved, but the grooves should not run to the 
ends. I make these grooves by running the lathe slow, 
digging the tool in and moving the carriage by hand, 
cutting an irregular spiral groove to suit. The grooves 
can also be filed in or holes can be spotted in the sur- 
face of the lap to keep the emery on. The ends of 
the lap should be reduced for about 4 in. and the corners 
rounded to prevent raising a burr when driving it. The 
lap can be pressed on or driven with a piece of copper. 


SMALL SIZE LAP 


Where the laps in use are of small size, I have a 
washer drilled with different sized holes to drive the 
lap farther when needed. The center is taken out 
of the tail spindle and the washer rests against the 
face of the tail spindle. Only for big laps is it neces- 
sary to use the tail center as a support. When lapping 
it is good practice to put a little emery in the center 
of the slot in the lap. This will gradually work its 
way out. The ends of the lap should be wiped off; 
the lap should not be used too wet when the hole is 
near to size, and care should be taken to have the lap 
a tight fit in the work. To get a high polish, dry off 
the lap, and work with the dry lap. The same methods 
of lapping can be followed with bushings, but a little 
coarser emery or carborundum can be used for lapping 
them, as one does not have to avoid scratches so much 
as with gage work. If the ends of the gages are ground 
after lapping the hole will have to be lapped again as 
the ends will close in with grinding. 

If there are no taper reamers to ream laps, an easy 
way to bore is as follows: put a taper arbor between 
centers and with indicator set compound rest of lathe; 
drill hole and put the tool upside down on the right- 
hand side or back with the lathe running forward. 
This will give the right fit at the first setting if both 
indicator point, and tool are on the center line. If 
a long small hole has to be bored, hammer or rather 
forge the boring tool for its entire length to stiffen it. 
Both cast-iron and brass laps should be annealed. For 
keyway gages the slot in the lap should be cut spirally. 
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Wheels for Tool and Cutter Grinding 
By ROBIN DUFF 


One of the most neglected places in a shop is the 
wheel rack of the universal tool- and cutter-grinding 
machine. I never yet have worked on a tool- and 
cutter-grinding machine where I did not feel like 
apologizing for my poor assortment of wheels. Neither 
have I seen in any factory a rack having an equipment 
of wheels that approached the ideal. Where the use 
of the machine is open to all toolmakers in a toolroom, 
the condition of the wheels is generally deplorable. A 
toolmaker as a rule will go to the machine, select a 
wheel (generally the best-looking wheel in the rack) 
and if it is not exactly the shape he wants he will 
unhesitatingly dress it with the diamond to suit him- 
self. Sometimes this spoils the wheel for its original 
use. 

The large majority of racks contain worn-down wheels 
in plenty, and the operator usually has to make the 
best use of these that he can. This is not fair since 
the requirements of his work are such as to demand 
the use of the best wheels obtainable. Good operators 
are decidedly scarce, and one of the best ways to hold 
them in the factory is to give them the assortment of 
wheels for which they ask. To call down an operator 
for doing an indifferent job of grinding when the proper 
equipment for the work has not been furnished him, 
is one of the short cuts toward losing his services, 
especially if he has requested the purchase of some 
particular wheel and did not get it. 

Toolroom foremen should familiarize themselves more 
completely with the particular needs of the tool- and 
cutter-grinding machines. If the operator is a man 
of sense and experience, and asks for a wheel of a 
certain grade and grain, give him that wheel. He 
surely must know what he wants, so do not overrule 
his judgment. Many a job that takes three hours to 
grind could be done in an hour if the wheel assortment 
were more varied as to grain, grade, shape and size. 
I remember not long ago, one toolroom foreman who 
persisted in buying for me such wheels as 80 and 
100 L Norton when I specially requested 3846 K and 
3860 K Norton. He did this while still admitting that 
I appeared to know more about grinding wheels than 
any man who had previously worked for him. 

A hard wheel will inevitably cause temperature 
changes, and a consequent distortion of the work, even 
though the discoloration usually associated with exces- 
sive heat may not appear on the surface. 

A good wheel list for the grinding of such carbon 
steel and high-speed work as plain milling-machine 
cutters, formed cutters, gear cutters and inserted-tooth 
milling cutters is not a formidable list to remember. 
Taking the Norton vitrified alundum wheel for example, 
the job can be done with one or the other of the fol- 
lowing wheels: 3846 J or K; 3850 J; 3860 I or J, and 
using 5000 surface ft. per min. as a wheel speed. There 
is nothing difficult to remember about this simple list 
of wheels, all of which should be in the wheel rack. 

It is always important in giving the grain and grade 
of the wheel to state the maker’s name, by reason of 
the fact that different wheel manufacturers have not 

adopted a universal method of marking. 
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A Graphic Method for the Design 
of Cone Pulleys 


By RAYMOND S. BROWN 





That cone or step pulleys offer the simplest and 
cheapest method for effecting variable-speed 
power transmission between parallel shafts is 
proven by their almost universal application for 
driving machine tools from overhead shafting, 
and for many cther purposes where it is permissi- 
ble to interrupt the transmission of power in 
order to effect a change in speed. 





shall fit all steps with uniform tension is a feature 

which has been dscussed by several writers, and 
a number of methods for finding the proper pulley di- 
ameters have been devised. 

In the case of cone pulleys operating with crossed belt 
the solution is very simple, the rule being to keep the 
sum of the diameters of opposite steps constant. Where, 
however, the belt is open, as is usually the case, this 
rule, if followed, would result in the belt becoming 
tighter when shifted from pulleys of equal diameter to 
pulleys of unequal diameter. Where the belt angle does 
not exceed 10 deg. this tightening of the belt may offer 
a slight advantage since it automatically increases the 
tension as the arc of contact decreases, thereby tending 
to preserve constant belt slip. For angles much in 
excess of 10 deg., however, adherence to the constant- 
sum rule would result in the belt slipping excessively on 
the equal steps or breaking on the unequal steps. Un- 
der this condition, therefore, the pulleys should no 
longer have the contour of true cones, but should be 
constricted at the ends, giving them, if exaggerated, 
somewhat the shape of a projectile or an acorn. 

The mathematical equation for belt length in terms 
of the pulley diameters and the shaft spacing, in- 
volves both trigonometric and algebraic functions of 
the diameters, and is unfortunately, nz well adapted to 
practical design. This fact has given rise to several 
approximate solutions of the problem, the two best 
known being an algebraic method by Rankine, and a 
graphical solution by Burmester. 

According to the Rankine method the sum of the 
pulley diameters for unequal steps should be less than 
(x — y)* 

27¢ 
the pulley diameters and c the shaft spacing. This ap- 
proximation assumes the curve giving the relation be- 
tween x and y to be a parabola. It is quite accurate for 
small values of (x — y). 

A more accurate solution of the problem is that given 
by Burmester and described in the various editions 
of Kent. It assumes the above-mentioned curve to be 


a circle of radius V 5 times the shaft spacing. This 
method is open to the objection that there is a slight 
error in the value of the radius coefficient which should 


[ss design of cone pulleys so that the one belt 


the sum for the equal steps by , x and y being 


be —= and in addition, the solution is complicated by a 
Y 2 


= 





great deal of unnecessary geometrical construction. As 
a modification of this method the writer offers the fol- 
lowing graphical solution which he believes to be the 
most simple and accurate so far published. The solution 
is as follows: Lay off on 2 drawing board two orth- 
ogonal axes OY and OX and draw the bisector OB of 
the exterior angle YOX. Having given any two oppo- 
site pulley diameters, lay off one of the diameters to 
some convenient scale along OY and the other diameter 
along OX, thereby fixing the point P. 


Using as a radius the number 5 = 2.221, multi- 


plied by the shaft spacing, draw the arc of a circle 
through the point P, the center of the arc lying on the 
bisector OB. Any pair of diameters read from this 
arc will then give opposite steps on the pulleys which 
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GRAPHIC METHOD OF DETERMINING CONE 


PULLEY DIAMETERS 


will take the same belt length as that required for the 
steps x and y. 

In case a definite speed ratio of the shafts is desired 
the corresponding point P may be found by intersecting 
the arc with a straight line, as OP, having this speed 
ratio as its slope. It will be noticed that when the 
speed ratio is near unity the value of x increases at the 
same rate that the value of y decreases, or in other 
words the constant-sum rule holds good. 

The accuracy of this method is very great and is 
limited in practice only by the scale to which the dia- 
gram can be drawn. It may be proven that the error 
in belt length will be less than 0.01 of 1 per cent. pro- 
vided the belt angle does not exceed 60 deg. In ordinary 
cases the error will be much less than this. 

The diameters read from the arc are the actual pulley 
diameters and no correction should be made for thick- 
ness of belt. 


The value of the radius R — 36 is determined 


by writing the exact equation for belt length in terms 
of x, y and c, and finding the radius of curvature by 
the use of differential calculus. 
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Trade-Marks and 


AMERICAN MACHINIST 


the Manufacturer 


By GLENN B. HARRIS 





In these progressive times there is hardly an 
article of manufacture that is not the subject- 
matter of a trade-mark. 





machines, boring machines, and in fact of ma- 

chine tools of all descriptions, are generally 
provided with some identifying name or sign to 
distinguish one manufacturer’s product from that of 
another of like or similar character. 

Trade marking also extends to the different makes 
of tool and machinery steel entering the make-up of 
the manufactured article; the saws and saw blades 
for cutting the raw material, even the cutting com- 
pounds used on the tools of the machines and compounds 
for lubricating purposes are protected by a trade-mark, 
and this protection extends even to the coal used under 
the boilers. 


Bmsstines of lathes, milling machines, grinding 


VALUE OF A TRADE-MARK 


The value of a trade-mark consists of an assurance 
to a manufacturer or merchant of a vendible com- 
modity, of protection in the use of a name, sign, or 
symbol, by which the product becomes known. It is 
also a guarantee of the genuineness of the marketed 
article, and may be said to be in this respect, the com- 
mercial substitute for one’s autograph. The trade-mark 
distinguishes the goods of one manufacturer or mer- 
chant, from that of another; and to the end that they 
may be known in the market as his. Thus he is enabled 
to secure such profits as result from a reputation for 
superior skill, industry or enterprise; or from the 
expenditure of large sums of money for advertising 
purposes, in order that his product be widely known 
and a demand therefor created. 

In its protective value it may be compared with the 
protection afforded by a fundamental patent, as the 
trade-mark is not only used in connection with patented 
articles, but also with commodities not patented or 
proper, patentable matter. 

The trade-mark is the means, and perhaps the only 
means, by which the manufacturer or merchant is en- 
abled to inspire, and retain public confidence in the 
integrity and quality of things made and sold; and 
thereby secure for them a permanent and reliable 
demand, which is the life of manufacturing and com- 
mercial operations. The trade-mark is the only means 
by which the public is protected against frauds and 
impositions of the crafty and designing who are ever 
on the alert to appropriate to themselves the fruits of 
the well-earned reputation of others, regardless of in- 
dividual rights or the public interests. 

As the true interests of manufacture and commerce 
have been more perfectly developed, understood and 
appreciated, it has been found that an _ exclusive 
property right in trade-marks, not only imposes no 
restriction on the freedom of trade, but that its direct 
and inevitable tendency is to promote and foster that 
laudable competition which stimulates effort and leads 


to excellence because of the certainty of protection in 
the attainment of adequate reward; it also serves to 
safeguard the interests of the public. 

It is now a well-settled fact that the right of the 
manufacturer or merchant in his trade-mark is of a 
nature and character, that makes its security and 
protection the imperative duty of the highest courts; 
a duty which cannot be evaded in the slighest respect. 

Nearly all countries protect the integrity of a trade- 
mark in some manner; while most civilized countries 
have entered into treaties which secure to citizens and 
corporations of a foreign country, the exclusive use 
to the distinguishing feature of an article of commerce 
or manufacture. 


ORIGIN OF TRADE-MARK 


The trade-mark is as old as commerce itself. Seals 
and other emblems of ownership were coexistent with 
the birth of barter and traffic, and as a matter of fact 
without the aid of symbols of ownership or of origin. 
We may reasonably assume that marks were found to 
serve an important purpose from the beginning of 
competition in manufactures and the incipiency of 
commerce. 

A written certificate of the genuineness of any article 
could not be understood by the nomadic peoples, who 
desired to trade natural products for something made 
by the hands of skilled artisans. Hence a simple emblem 
as a crescent, a sun, a star, an animal copied from 
nature, when once associated with a particular line of 
goods or with the handicraft of a certain man, would 
be readily understood. It was as if to say, “When 
you see me, you know I came from so and so,” therefore 
it has come to be known that a man has no more right 
to plunder his neighbor’s emblem, than to steal his gold 
or other possessions. 


MATTER SUBJECT FOR TRADE MARKING 


A trade-mark as stated must be an arbitrary word, 
sign or symbol, or a combination of these; and it must 
not in the least be descriptive of the goods in con- 
nection with which it is used. It must not in anyway 
be deceptive, or calculated to mislead the public. Geo- 
graphical, and proper names are not susceptible of trade- 
mark protection unless arranged in some peculiar or 
distinguishing manner, or surrounded by identifying 
means; and in these cases, it is really the arrangement 
that forms the salient feature of the mark. ‘This fact 
must be clearly stated in the application to the Com- 
missioner of Patents, to whom is delegated the power 
to examine trade-mark applications and to grant them 
if they are in regular form. As for instance the words 
“High-Speed Lathe” would not be subject to protection, 
but if arranged in some distinguishing manner fully 
set forth, the application would be allowed. With 
relation to the use of words calculated to mislead, it 
might be well to give an example. Should a manu- 
facturer, or a merchant desire protection for a machine 
and make use of the word “Magnetic” when there was 
nothing magnetic in its composition, trade marking 
would not be permitted. 





































































196 





In present times it seems to be the intent of manu- 
facturers to coin a word from the first letters of the 
different words entering into the name of the firm or 
company producing an article or commodity, and in this 
way numerous attractive trade-mark names are pro- 
duced. The prime idea should be to make the coined 
word a short one, and to have it so attractively and 
conspicuously placed as at all times to serve as a mark 
of identification. ‘“AMCO,” as applied to machine tools 
is short and quickly recognized, and as will be noted 
the letters constituting it are the first ones in ‘““American 
Machinery,” also the last the abbreviation of the word, 
“company.” The ingenuity of the manufacturer need 
not be subjected to a very severe test in devising some- 
thing that will adequately meet his requirements. 


PROCEDURE IN THE PATENT OFFICE 


An application for trade-mark should be addressed 
to the Commissioner of Patents, Washington, D. C.; 
and can properly be made by an individual, a firm or 
copartnership, or an jncorporated company. It is essen- 
tial that the trade-mark applied for shall have been used 
in commerce with foreign nations, or with the states 
or Indian tribes of this country. The duration of a 
trade-mark is for a period of 20 years, and the fee 
required on filing an application is $10. The trade-mark 
may be renewed for an additional 20-year term on 
proper application being made, but not before within 
six months of expiration. A renewal fee equal to that 
of the original filing fee is required. 

It frequently happens that application for a trade- 
mark is made by different parties on the same word 
or symbol, and for use in connection with similar lines 
of manufactured articles or marketable commodities. 
In this case what is termed an interference is declared, 
and it becomes necessary for testimony to be taken 
before an officer duly authorized for that purpose. The 
testimony is designed to prove, which of the contesting 
parties was the first to adopt and use the mark for 
commercial purposes as required by law. 

The use of a particular word cannot be protected 
to cover other than one line of manufacture. The 
word “Hygrade” might be used on a certain machine 
tool, but this would not prevent its application to a 
hacksaw or cutting compound, nor in fact to any article 
of manufacture, not of a similar nature. It is however, 
plainly preferable that the trade-mark employed be as 
remote in its character from any in use as it is possible 
to make it; the far-seeing manufacturer has this in 
mind in distinguishing his product from others intended 
for similar uses. As a rule it is only the imitator who 
seeks to get as close to the border line of infringement 
as is possible, and yet escape it. 

While it is not absolutely essential that an attorney 
be employed in the preparation and prosecution of 
a trade-mark, it will prove of great advantage to have 
the advice of an attorney skilled in this line of work. 
As a rule any competent patent attorney should be 
in position to render satisfactory service, and the money 
paid for his services will generally prove to have been 
money well expended. An attorney should be capable 
of so preparing the application and required drawing, 
etc., that technical objections on the part of the Patent 
Office will not be made; and if rejection is made on any 
of a number of grounds possible, the attorney is in a 
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position to overcome the examiner’s objections by writ- 
ten arguments, or if necessary to conduct an appeal io 
the different departments of the Patent Office havinys 
jurisdiction in appealed cases. 

The common law without reference to the registration 
of a trade-mark in the Patent Office or in the different 
states which have adopted trade-mark laws, will give 
protection to the legitimate owner thereof as a matter 
of equity and justice; the general conclusion being that 
where a man has invented so to speak a new word, sign 
or symbol, or any new arrangement of words or char- 
acters, or even a word in common use, which he applies 
for the first time to his article of manufacture, to 
distinguish it from articles manufactured by another, 
he is entitled to its sole and exclusive use; and on 
proper proof of infringement of his right an injunction 
to restrain further use will issue, as also an order for 
accounting as to damages. 

The great objection to a suit in equity to enforce a 
trade-mark is found in that the decision of one state 
court, is not binding on citizens residing in other states, 
therefore it may become necessary to bring a series of 
actions if this common-law right is to be enforced. 


SOME STATES HAVE TRADE-MARK LAWS 


A large number of the states have enacted trade-mark 
laws, and in most cases there are severe penalties at- 
tached to any invasion of the rights of another in this 
character of property. In the main the state trade- 
mark laws are more or less drastic in their character, 
since large fines and even imprisonment may be meted 
out to the offender. The state trade-mark laws, however, 
only give protection within their own borders, and if 
a nonresident has not registered his trade-mark, he has 
no recourse whatever against the infringer. It is a 
fact, however, that many manufacturers and merchants 
avail themselves of state protection in addition to that 
afforded by Government registration, to the end that 
intending infringers shall not intrude on their rights 
for fear of the heavy penalties which might follow. 
The laws of the different states as to proper matter 
for trade marking, in most all instances follow closely 
those laid down in the United States statutes. 

The safest plan for a manufacturer or merchant to 
follow is to apply for Federal protection, as in all cases 
the granting of a trade-mark by the Government is 
looked upon as prima facia evidence of ownership, and 
this ownership will be strongly upheld unless convincing 
proof can be brought to bear that fraud was resorted 
to in obtaining the mark; or that its claimant was not 
entitled to its registration in view of its use by others 
prior to his adoption thereof. 

Another advantage of Federal protection is that this 
protection extends to all the states and territories o! 
the Union, and one Federal court will take cognizance 
of the decision of a court of like distinction in another 
district. 

In a successful suit for an infringement of a trade- 
mark, the sum arrived at as the actual measure of 
damages may be trebled by the court, before which 
suit is brought. 

There is considerable consternation among manufac- 
turers and merchants at the present time by the re- 
ported decision of the British Government to withdraw 
protection to all names registered as trade-marks. This 
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would have a far-reaching effect on those of this country 
who have registered their trade names in Great Britain, 
ar’! who have always considered themselves thus securely 
protected. It would permit the unscrupulous to place 
an article on the British market, bearing the same 
trode name as that of an article of American manu- 
facture, and for which by diligent effort a large and 
profitable business has been established. It is not to 
be doubted that strenuous objection to the proposed step 
will be urged by our proper officials; and as there is a 
trade-mark treaty in effect between this country and 
Great Britain, it hardly seems possible that the proposed 
act will be consummated. 

And now Mr. Manufacturer, and Mr. Merchant, if 
you are not already properly “trade-marked,” see what 
you can do in devising something characteristic, some- 
thing that will clearly identify your product from that 
of another. All engaged in manufacturing, or mer- 
chandizing, place signs over your factories and different 
places of business, for identification purposes. These 
signs for the most part are of local benefit only. How 
much more essential then is it that your product, which 
may go to the four points of the compass, be clearly 
marked that it may be known on sight, and that the 
question of who made this or that machine tool, or 
where it came from can ever be raised. You will prob- 
ably never have occasion to regret having secured a 
trade-mark, and its cost of procurement is extremely 
small. j 


Group Insurance 
By A. J. SCHNEIDER 


Owing to the many employers who study methods for 
decreasing labor turnover and increasing production 
a description of group insurance in use at the Cin- 
cinnati Planer Co., should be worth while. When this 
proposition was offered by the insurance companies, the 
first question was, what good is it? The answer was, 
it will decrease the labor turnover, and at the 
same time you will get greater and better production 
from the employees. This insurance being in use only 
since October, 1917, it is too early to state positively 
whether these results will be forthcoming. Eventually it 
will be easy enough to tell if the labor turnover decreases, 
If it does decrease, the group insurance will be credited 
with its share of the improvements. If carefully 
studied, the value in dollars and cents can be closely 
estimated. If the labor turnover is low or improving, 
and production is high or improving, group insurance 
will be credited accordingly, in proportion to its share. 
It would be a mistake to say that turnover or produc- 
tion is entirely controlled by any one factor, but if a 
satisfactory improvement can be shown the money will 
be considered well spent. The average cost of this 
insurance is about $4 per year per employee (less than 
2c. per day), depending upon age, and length of 
service of the 600 employees covered. It is hard to 
ficure this as a losing proposition. It is almost sure 
te pay for itself. 

A letter which follows was typewritten on the regular 
company letterhead; made up neatly; plain, short, and 
with the idea of conveying a personal touch directly 
from the manager to the home, thereby making a good 
impression on that powerful factor in human engineer- 
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The letter written in 


ing; namely, home influence. 
plain machine-shop english was mailed on a Friday so 
that it would be received on a Saturday, which was 
considered a phsycological time, giving the family an 
opportune time to talk it over on Saturday and Sunday 
with kith and kin. 

In the employment department an immediate increase 


in the number of applications was noticeable. It can 
be seen that here is a good talking point for the em- 
ployment manager, also for the superintendent and the 
foremen. Any employee, who is indifferent to this’ 
plan, would best be discharged from the organization. 

One part of this proposition which received con- 
siderable study, was the question of whether this in- 
surance should be based on wages or length of service. 
It was decided that the latter plan was the simplest and 
most efficient for several reasons. In the first place, 
sooner or later, many machine shops will adopt group 
insurance, and if it is based on wages, there will be 
nothing to hold the employee. As long as employees 
can change from one shop to another without an actual 
direct personal loss, they will do so in spite of increased 
wages, welfare work, or almost anything else. If two 
shops in the same locality have insurance based on 
income, an employee insured, say for $1000, would have 
no incentive for remaining with the old organization 
if he could get the same insurance in the new shop. 
However, it is understood that a certain percentage of 
employees are not inclined to change positions as long 
as they get good pay, and a square deal. If all em- 
ployees were of this class, insurance would be unneces- 
sary, and instead a higher rate of pay would be more 
effective. Another advantage in basing insurance on 
length of service is that it is simple, and leaves no room 
for doubt. Insurance based on wages would require 
considerable figuring in these days of premium, piece- 
work, bonuses, etc. It would probably create dissatis- 
faction among some employees after policy comparisons 
are made, and “John” finds “Bill” is making more 
money, “because his insurance is bigger.” 


AMOUNT OF WoRK REQUIRED 


The work required in connection with this insurance 
is simple, and only requires about two hours a week. 
A record card giving a complete record of each em- 
ployee must be filled out, stating name in full of com- 
pany and employee, birthday, address, beneficiary, etc. 
After this is filled out no other work is necessary unless 
the employee leaves the service or dies, except the 
checking of invoices and reports which has been boiled 
down to a simple system: 


The letter is as follows: 

To the employees of the Cincinnati Planer Co.: 

We want you to feel that you would rather work for the Cin- 
einnati Planer Co. than anywhere else. The ideal relationship 
between employer and employee can only be obtained through a 
long association. The fewer changes there are the better it will 
be for all. 

The protection and care of those depending on you is of vitai 
eoncern. In the event of your death or permanent disability, some 
plan to continue the protection and care which you are now 
providing, and the problem of how this is to be done, has no doubt 
often occurred to you. 

To aid you in solving this problem of care for your depend- 
ents and as an expression of appreciation of your faithful work 
and loyalty to the Cincinnati Planer Co., we have arranged with 
the Travelers’ Insurance Co. to insure your lives for an amount 
based on the following schedule: 

Those who have been in our constant employ for three months 
are insured for $500; those in our constant employ for six months 
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for $600; at the end of the first year of continuous employment 
you are entitled to $700 insurance, and for each additional year’s 
employment you are entitled to an increase of insurance in the 
amount of $100 each year until a maximum amount of $1500 has 
been reached. 

Those who are not, as yet, by their term of service entitled 
to this insurance, will receive its benefits just as soon as they 
have completed a three months’ term of continuous service. This 
insurance is made retroactive, meaning that you will receive 
credit immediately for the amount of insurance you are entitled 
to for past services. As the length of your service increases you 
will receive the increased insurance in accordance with the above 
plan. 

This insurance has been in effect since Oct. 4, 1917. 

These benefits will be provided at the expense of the Cincin- 
nati Planer Co. No deductions from wages or contributions of 
any kind from the employees are required. This action is volun- 
tary on the part of the Cincinnati Planer Co. It constitutes no 
contract to any employee and confers no legal right on them. 
It does not change your freedom to leave nor our right as 
employer to dismiss any employee. 

All rights or benefits cease whenever any employee leaves or 
is dismissed from our service. In addition to offering life insur- 
ance protection, our contract also provides an income in case of 
your permanent disability, whether resulting from disease or 
accident. 

An insurance certificate, stating clearly the benefits granted 
to you under this arrangement, will be mailed to your home as 
soon as we can supply the insurance company with the necessary 
information. 

We hope that providing this insurance will further 
you of our desire to do all we can for our employees. 

With our best wishes, we remain, 

Sincerely yours, 
The Cincinnati Planer Co. 
(Signed) B. B. Quillen, Secy.-Treas. 


convince 


A Caliper for Large Work 
By M. W. HUGHES 

The accompany illustration shows a tool which I have 
found very handy and convenient in calipering large 
work: This tool as constructed, has now been in use 
for sometime with entirely satisfactory results and I 
thought a description of it might prove interesting to 
the readers of the American Machinist. 

Calipers that are large enough for work over 24 in. 
are expensive, and I have known of many shops that did 
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A CALIPER FOR LARGE WORK 


not have calipers of that size. In my own case I had 
to improvise a makeshift of wood to caliper a big push- 
ing 30 in. diameter, and through this necessity I got 
the idea of making a pair that would take in any size. 
In construction of the device I used ;; x 14-in. common 
bar steel and pivotally connected the sections A, B, C and 
H as shown. These sections are provided with a series 
of openings in order that different adjustments may be 
made. 

To one of the sections A is attached a bracket or bear- 
ing D, which receives the threaded caliper rod E, which 
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has a knurled head F,, by which it can be conveniently 
adjusted. A jam nut G is located on the rod E, and is 
designed to lock the latter in adjusted position. On the 
end of the other section H is provided the piece J, which 
acts in connection with the rod E in making measure- 
ments. With the device described and illustrated I have 
been able to caliper over 54 in., and this is as large as 
I find necessary in my work. 


Jig for Turning Ends of Square Tools 


By ORVILLE WALTON 


The illustration shows a jig for use in turning 1-in., 
square tools on both ends. The jig A is of machinery 
steel and accommodates eight pieces of stock. It is 3 in. 
square and 10 in. long, and has a horizontal slot extend- 
ing through it which receives the stock to be turned. 
The stock projects beyond the faces of the jig. The 
openings C, FE and F in each end are for the purpose of 
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TURNING 


JIG FOR 
receiving studs to be carried on the centers. There are 
eight holes D, tapped in the upper face of the jig to 
receive safety-head setscrews which hold the stock in 
place for turning. After the stock is secured in posi- 
tion, the jig is placed in the lathe with the center studs 
at C, and the stock turned to length; then the center 
studs are moved to FE. Turning the stock from this cen- 
ter position puts cutting clearance on one end. The 
center studs are then moved to F. Turning from this 
position puts clearance on the opposite end. A cutter 
with clearance on both ends is shown at G. This jig is 
also used for grinding the cutters, and has proved 
satisfactory. 


Table of Angles for Dividing Circles 
and Laying out Polygons 
By J. A. RAUGHT 


On page 1014, Vol. 47, G. A. MacGregor gives a table 
for the draftsman or toolmaker, and states that it is 
not included in most commonly used handbooks. The 
writer begs to point out that a similar table appears in 
the ““American Machinist Handbook,” pages 393 to 397, 
and is carried out to 500 instead of 50. Mr. Mac- 


Gregor’s table on page 1014 gives the included angle, 
while that given in the “American Machinist Handbook” 
is half the angle subtended at center, which is the most 
natural way. 
makes it easy figuring to obtain the length of side 
multiplying the diameter by the sine. 


The handbook also gives the sine which 
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Garrod, of the British Commission recently in this 

country, gives a good idea of the situation in 
Great Britain, and may afford an indication as to ten- 
dencies here and elsewhere. The whole matter must be 
considered in the broadest manner possible and without 
regard to pre-conceived ideas or prejudices: 


To following extracts from an address by Mr. 


UNIONS WILL BE STRONGER 


“In my opinion nobody in our own country has any 
doubt whatever that after the war there is going to be 
a great process of bargaining between employers and 
men, or unions and federations. Neither do I think 
that anybody is very much in doubt that the unions are 
going to be infinitely stronger. The unions themselves, 
let me say, are filled with great apprehension. They 
think they are going to lose their most cherished privi- 
leges. But I believe that anybody who is really im- 
partial and takes a reasonable view of this problem is 
pretty well persuaded that that is not going to happen. 

I have no doubt whatever that the unions will be very 
much stronger, and the employers very much more 
ready to negotiate with them than they were before the 
war. I think perhaps I have not made it quite plain 
that the present relation between the employers and 
the unions is somewhat new. Take as an example the 
railway union: in 1911 when we were almost at war 
with Germany we had a serious railway strike going 
on at the time, it was hushed up and smoothed over, 
owing to the crisis that then existed. The real trouble 
back of that strike was not the demands of the men, 
but the fact that they were presented through the 
unions, and the railway companies with one or two ex- 
ceptions refused to recognize or treat with the unions 
at all. If you went now to one railway president in 
England after another, I am quite sure you would not 
find one of them who would wish to restore that condi- 
tion. I go further when I say that I doubt whether 
there is any important and responsible employer in 
England at the present time who is not what we should 
call pro-union; and that, to an extent which in this 
country would really astonish you. 

I will add one other thing: we have had recently a 
commission appointed by the British government to 
inquire into the causes of industrial unrest. There are 
eight reports made from eight different districts. I 
think from four out of those eight reports you will find 
one of the things that the committee recommends as 
highly desirable in the immediate future, is legislation 
by which every employer should be compelled to belong 
to an employers’ federation, while every workman should 
be compelled to belong to a union. 

That will serve to illustrate to you—because they were 
impartial persons making those reports, representing 
every class—it will serve to illustrate to you the enor- 
mous extent to which we have gone in dealing with 
union labor, and it will explain to you the fact that any 
Englishman you meet now, finds it very difficult to talk 
in any terms except those which advocate negotiation 
with the unions. When I look around at the problems 
confronting you here, I am left with a feeling of help- 
lessness, because the instinct of the Englishman is to 


AMERICAN MACHINIST 


Labor in Great Britain After the War 


find out where the union is that is concerned with a 
labor difficulty—and get hold of the head of that union 
and see what can be done. That method cannot be 
followed in this country, and that is why we feel con- 
ditions are utterly dissimilar. 


THE GOVERNMENT LABOR GUARANTEE 


A guarantee to return to pre-war labor conditions 
was given by the government in perfectly good faith, 
and the government means to carry it out so far as it 
can be carried out. On the other hand, it is quite clear 
that a number of conditions have arisen during the war 
which will make a complete restoration in all its details 
not really practicable. All the government can do in 
such cases is to stand between employer and employee 
and see that there is a restitution which, if it be not 
identical, will at any rate be equivalent. With regard 
to the case of the women, there is going to be of course, 
a serious difficulty, and nobody will be bold enough to 
say how the situation is going to work out in every par- 
ticular; but, I suggest one or two lines on which the 
problem may to some extent solve itself. 

First of all, an enormous number of these women who 
have newly come into an industry are the daughters or 
wives as may be, of men who have gone to the front. ° 
There is a house that contained let us say a father and 
two sons, both gone to the front leaving two daughters 
and a wife at home. The absence on military service 
of the father and the two sons has more or less broken 
up the home, and these women have gone from the home 
to the factory; at the end of the war when the home is 
brought together again the women will in most cases 
return to their normal occupation of looking after it. 


WOMEN IN MUNITIONS WoRK 


A very large class of women has come into unwonted 
occupations from industries which owing to the war 
have been closed down, or from some kind of service 
in which they are no longer required. For example, 
we have taken a large number of these women from 
domestic service. One of the reasons for this is obvi- 
ous: everybody in England has to economize. We pay 
very high taxes, in many cases very high indeed; we 
also have to pay the war loans. The result is that even 
the richest families have had to cut down their ordi- 
nary establishments enormously, and the number of 
women normally employed in domestic service—and we 
employ normally, remember, many more servants than 
you do in this country, because the labor is cheaper—all 
of these women have been thrown on the labor market 
and have drifted into munitions work, very largely 
brought there by patriotic endeavors of their own. At 
the end of the war, however, more servants will un- 
doubtedly be wanted, and a large number of these women 
will desire to go back to the quieter and less strenuous 
life. 

Similarly with a lot of industries: for example the 
millinery industry, which with a great many other 
industries we class as unessential. Owing to the war 
these have been very largely closed down, with the re- 
sult that the labor market has been flooded with women 
who have gone to the munitions factories. After the 














200 AMERICAN 





war, if we are ever going to pay for the war, we have 
got to reéstablish not only the ordinary necessary indus- 
tries, but also the unessential industries, as we have 
got to have a vast volume of -unessential as wall as 
essential trade; and these women, I think, will in that 
way, get back to their ordinary places. There will un- 
doubtedly be a residue, and we hardly know what to do 
with that. It must be remembered that there is another 
way of readjustment. When the war is over, we shall 
have lost in killed or incapacitated, let us say at least 
a million men; so there are a million jobs that must be 
filled somehow, and a large number of them will be filled 
by women.” 


Evening Schools 
By ENTROPY 


An evening school which runs by daylight is rather 
out of the ordinary, but it is merely following the 
change in hours of labor. If the men work in two or 
three shifts, classes can be running from three in the 
afternoon until nine or ten at night and accommodate 
the different men. 

There is greater need than ever for these evening 
schools, not merely for the subjects which are ordinarily 
taught in day schools but for actual practice in the use 
of machinery and tools. For this purpose the toy ma- 
chinery usually found in the manual training schools 
is rather inadequate and hardly inviting to grown work- 
men, but under war conditions it is so much better than 
nothing that it is a pity not to have its full value 
brought out. Men who get into the shops and get an 
opportunity to operate some machine like a milling ma- 
chine or a drilling machine may, and do, earn fabulous 
wages after they become used to the one operation, but 
they are sure to lack any knowledge of the underlying 
principles which will help them to change to some other 
job without having to go through the same training 
and the same parrot-like imitation of what someone else 
has shown them. 

The real value of this machinery can be made the 
most of by using it, not to teach a complete trade, which 
is impossible in a night school, but to give these men 
the next few steps in their development. 

It is a well-known fact that evening schools do not 
reach the number of men who should take advantage of 
them. The numbers of those registered in night schools 
in our large cities, look large; but when we consider the 
number of men who could benefit by the training, or 
who stay through the courses for the whole season it 
is indeed small. 

After a man has done a full day’s work it requires 
considerable sacrifice and willpower for him to give 
up two or four evenings per week and go to a stuffy 
classroom to sit behind a desk which his 12-year old 
boy has occupied during the day and to be taught things 
which seem have no connection with his daily occupa- 
tion. A school that can get a 60 per cent. attendance 
under such circumstances is doing well, and one that 
can run through a full season’s work and have half of 
the pupils with which it started is doing remarkable 
work. 

On the other hand the regular school sessions occupy 
so little of the total time as compared with that in 
which our shops are active that the overhead charges 
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are enormous. There is probably no way in which a 
greater return for money expended can be obtained than 
by increasing the time which they are operated, pro- 
vided of course that what is taught is worth while. 


MAKING SCHOOLS ATTRACTIVE 


The problem then is to find how evening schools can 
be made more attractive to those who could profit from 
attendance. 

One of the common misunderstandings to which 
pupils are subject is concerning the goal which they 
expect to reach. Led by advertisements of private 
schools they get the idea that going to school is a royal 
road to learning, and that mere attendance for a period 
of a few weeks will lay the whole world at their feet. 
The deception is painful and likely to put an end to 
their efforts. 

That a man is lacking in some of the fundamentals 
of education is sufficient reason for the existence of 
evening schools. Not more than one in a hundred is 
willing to submit to a sufficient drilling in the funda- 
mentals so that he can do with ease and certainty the 
advanced work for which he applies. He wants to omit 
all that and take up the subject which seems to him to 
apply directly to the work. 

Instructors are likely to go the other extreme. They 
have been occupied on the fundamentals and they do 
not understand the demand for immediate practical 
results. They need to learn to disguise principles under 
the camouflage of the practical. This is difficult for a 
nonshop man to do. He is sure to leave some loose 
place so that the veriest boy from the shop recognizes 
that the problem which he presents is imaginary rather 
than real. The ideal instructor is a man with shop 
training, but with a good theoretical education to back 
it up. He should be a man who does not think so 
quickly that he cannot have patience with the slowness 
of those to whom he is presenting his subject. 


USING THE RIGHT KIND OF SEATS 


The physical side of the case is important too. When 
a man has worked at manual labor all day he finds it 
very irksome to wind himself up like a fishworm in a 
child’s chair and keep conscious through a two-hour 
session. The child’s chair is an invention of the devil, 
or some of the other backers of the Prussian system of 
education. It enables a single teacher to keep order 
among 40 or 50 wriggling youngsters, who never ought 
to be kept still at all, because up to their age their 
only gift is the physical exuberance that leads them to 
do perfectly innocent things that annoy a middle-aged 
spinster. 

By the time a grown man has wound himself in and 
out of one of these contrivances for an evening, he 
longs for a little round table and a kitchen chair and 
a pipe if not for anything else more than to promote 
oblivion. And why not let him have this much? Such 
furniture costs less than the regulation child’s desk and 
chair. It certainly would increase the percentage of 
attendance, and the tobacco smoke could be aired off in 
the morning. There are a great many men who are 
not accustomed to school surroundings. They would go 


to school and profit by it if they knew that they could 
go in their old clothes and be natural when they got 
there. 
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One other side attraction has a more than imaginary 
effect, that attraction is shower baths. If the school 
advertises that it provides shower baths, and that it 
will have in attendance some expert slum workers to 
manage things it will get almost no one there to take 
advantage of them. On the other hand if the showers 
are there, men will gladly pay a small fee for their 
use and go away appreciating the privilege, and the 
men who are attracted will be those who need the extra 
bath no more than the instructors. There is no good 
reason why the facilities of the school buildings should 
ot be open to the parents and other citizens, and there 
should be no hindrance to their being comfortable while 
using those facilities. 


A Radius-Cutting Boring Bar 
By ADAM §S. MILL 


Having a steel casting to machine in a half circle 
with a 4-in. radius, and our lathe being too small to 
swing the casting, it may interest some of your readers 
to know how the work was done on a 21-in. upright 
drilling machine. 

Fig. 1 shows the device assembled ready for work, 
also some of the details. Fig. 2 shows the work which 





























FIGS. 1 AND 2. THE RADIUS BORING BAR AND THE WORK 
THAT WAS’MACHINED WITH IT 


has an opening through it which permits the passage 
of the pilot of the boring bar. The boring bar A, Fig. 1, 
is similar to the one used in many shops for counter- 
boring, and was made with a No. 2 Morse taper at its 
upper end, while the lower end was centered to run on 
a center secured to the base plate of the drilling ma- 
chine, and running through the table of the latter. In 
this way the bar was kept from springing while taking 
a j-in. cut. 

A -in. hole was drilled through the bar, and it was 
then planed off on each side to afford a bearing for the 
stud B, the shank of which was threaded and extended 
through the bar, and held in place by nuts. This stud B 
was provided with a j-in. hole for the passage of the 
feed screw C, having a coupling yoke at its lower end, 
and receiving a feed nut D, which was made so that 
it would come up to the stud just tight enough to turn. 
The nut D was made with a }-in., 20-thread hole tapped 
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through, and was fitted on the feed screw, and extended 
through the opening in the stud B, where a collar E 
was pinned, so that the feed nut could turn freely and 
yet be securely fastened. 

A 3-in. tapped hole was provided in the boring bar 
to receive a stud F on which the cutting bar G was 
pivoted. One end of the cutting bar was journaled in 
the yoke of the feed screw. The cutting bar was of }-in. 
square key stock, bent on one end to bring the cutting 
tool in line with the center of the bar, as shown at H. 

Care should be taken to have the length of the cutting 
bar G from its center, where it is mounted on the stud 
F to the point of its connection with the feed screw, 
equal to the distance from Y to Z. 

The action of the device is simple. When the drill is 
started the cutting tool is fed to the work by turning 
the feed nut D. 


A Setting Scale for Woodworking 


Machines 
By M. E. DUGGAN 


The setting scale on many woodworking machines, 
wood planing machines, for example, is fastened at some 
point on the machine that is most inconvenient for the 
operator and the scale ‘graduations are about as clear 
as the hieroglyphics on a Chinese laundry ticket. 

In the illustration is shown a scale that is somewhat 
different from the ones now in use on woodworking plan- 
ing machines. It consists of a light cast-iron shell A, made 





SETTING MACHINES 


FOR WOODWORKING 


SCALE 


to be fastened to the side of the machine, and having a 
circular portion B that fits over the hand-operated 
wheel C. It has on its periphery, in plain view of the 
operator, a graduated scale. The intervals between the 
lines or graduations are double the spacing on the stand- 
ard rule or scale. 

The bell crank D and indicator finger FE, the latter 
being double the length of the former, is a one-piece 
casting or forging, and is mounted on the wheelshaft F. 
The indicator is operated by means of the connecting 
rod G, which is connected to the planing-machine table 
and the bell crank. 
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IMES change. The Charge of the Light Brigade 
lives only in history. In its place comes the lum- 
bering tank, the outgrowth of the caterpillar farm 

tractor, end sweeps all before it. Suddenly and without 
warning, the Germans found “tanks to the right of 
them, tanks to the left of them’”—and not a tank blun- 
dered. The machine dominates modern warfare just 
as truly as it does modern transportation. 


There is nothing mysterious about it. The caterpil- 
lar tractor may even be called a rough machine—with 
frames of steel, with wheels and gears and treads that 
carry its enormous weight over soft ground, across 
open trenches, through shell craters, when driven by 
the powerful gasoline motors within its armored sides! 


Assembled by dozens and by scores in the gathering 
light of a November morning, each with its work cut 
for it, they started across No Man’s Land, crushing 
down all entanglements, and swept on over the trenches 
leaving terror and submission in their wake. Behind 
them, protected by their armor and their bulk, the 
British infantry swept on to victory, and with little 
loss. 

Built on the lines of the tractor and by similar meth- 
ods as exist in shops building agricultural implements, 








these new monsters of the war show to what extent the 
machine shop is behind the boys at the front. Without 
these tanks—a new form of cavalry so different from the 
old—such a victory could not have been secured except 
by many times the number of troops employed in the 
offensive, and with enormous losses; but without the 
men in the shop, without the miners who dig the ore and 
the coal, without the railroads to transport them all, 
there would be no tanks to aid the men at the front! 


* * * 


Back of the tanks were the machines which built 
them: lathes, planing, milling, drilling, and boring ma- 
chines. 

* * * 

Back of them are the men who ran them and you men 
of the shop, who are making any of the thousands of 
tools or parts which go to make the tanks possible! 


This war cannot be won without machinery. The 
more you can turn out the sooner the war will end, the 
sooner your brother or son or friend can bid goodby to 
war-torn France and come home. Do not forget that 
every delay in the production of such equipment, fron 
any cause whatever, lessens his chance of ever coming 
back at all. 


Are you doing your part? 
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Cincinnati Acme Universal Turret Lathe 


SPECIAL CORRESPONDENCE 

















} AXIMUM auto-chuck capacity, 3% in. round; 2: in. square; 3 in. hexagon; hole through 
spindle, 3% in.; swing over bed, 24 in.; swing over auxiliary carriage, 17 in.; diameter of 





driving pulley, 14 in.; driving pulley r.p.m., 650; width of belt, 4 in; spindle speeds r.p.m., 14, 21, 
30, 46, 66, 93, 140, 200, 280; revolution of spindle to feed turret and auxiliary carriage 1 in. 
(cross), 10, 14, 20, 28, 40, 60, 85, 120, 170, 240; revolution of spindle to feed turret and auxiliary 
carriage 1 in. (long) 10, 14, 20, 28, 40, 60, 85, 120, 170, 240; diameter of turret, 18 in.; travel 
of turret (cross), 8 in.; travel of turret (longitudinal), 44 in.; distance from center of spindlle 
to top of turret, 4 in.; center distance between V’s, 14 in.; width of bottom of V’s, 2% in.; 
depth of bed, 12% in.; countershaft pulley (tight and loose), 14 in.; width of countershaft belt, 
4 in.; countershaft pulley r.p.m., 570; floor space of machine, 3 ft. 6 in. by 11 ft. 4 in.; floor space 
with stock stands in position, 3 ft. 6 in. by 22 ft. 4 in. Weights: plain machine, 6750 lb. net, 7400 
lb. crated, 8200 Ib. boxed; machine with chucking equipment, 7320 lb. net, 7920 lb. crated, 8800 lb. 
boxed; machine with bar equipment, 7500 Ib. net, 8100 lb. crated, 9000 lb. boxed; both equipmients, 

















8100 Ib. net, 8750 lb. crated, 9750 lb. boxed. 





the Cincinnati Acme No. 3 Uniersal Flat Turret 

Lathe, and is made by the Acme Machine Tool Co., 
Cincinnati, Ohio. It will accommodate chucking work 
up to 17 in. in diameter and bar stock up to 33 in. in 
diameter and 44 in. long. The actual swing over the 
bed is 22 in. 

The machine is especially adapted to chucking work, 
through the advantages of the side carriage with which 
it is provided. This carriage permitting multiple tool 
operations, makes it possible to machine castings or 
forgings with the least number of chuckings. The car- 
riage may also be used to advantage when doing bar 
work. The machine can be equipped with either bar 
or chucking equipment or both, and either are inter- 
changeable. 

Accuracy and rigidity are insured by casting the head 
solid with the bed, maintaining alignment of the spindle 
with the V’s upon which the turret carriage travels. 
The ways of the bed are exceptionally large and wide. 
Taper gibs to take up wear are used throughout. 
Centralized control is one of the important features 


, ‘HIS machine shown in the headpiece is known as 


of the machine. The time between operations has been 
reduced to a minimum by placing all levers of control 
such as rapid-traverse lever, cross- and longitudinal 
power-feed levers, spindle-speed levers, binder handles, 
etc., directly in front of the operator. 

The geared head is extremely simple in construction, 
and of maximum pulling power. Nine different speeds. 
are possible with a minimum number of gears which 
are continuously running in an oil bath. The nine 
different speeds ranging from 14 to 280 r.p.m. are cb- 
tained instantly without stopping the spindle, and are 
controlled by the two levers at the front of the head. 

The gear-shifting device makes it possible to change 
from any one speed to another with one continuous move- 
ment of either one of the speed-changing levers. When 
the lever has reached the point where the gears are out 
of mesh, the driving pulley is automatically disengaged 
from the driving friction and re-engaged after the gears 
are again completely in mesh. This feature enables 
the gears to be shifted from one speed to another while 
they are only turning over from their own momentum, 
eliminating all shock and pick up. 
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The spindle is made of high-carbon steel, and is 
mounted in renewable bearings of genuine babbitt. By 
means of a double-cone friction operated by a lever at 
the front of the head, the spindle can be instantly start- 
ed, stopped and reversed. 

The side carriage illustrated spans the ways of 
bed, eliminating all overhang to the turret and tools, 
and is so constructed that it clears the chuck and can be 
moved out of the way to permit the use of short tools 
when using the flat turret. It is provided with six 
independent stops for the longitudinal movement, which 
are easily accessible to the operator. The square turret 
is mounted on the cross slide and is positioned by a 
hardened lockbolt located directly under the cutting 
tool. It can be indexed to four positions and a vertical 
movement of the lever at the top of the turret unclamps 
it and withdraws the lockbolt. 

The cross-sliding flat turret revolves on a hardened 
and ground stem of large diameter and is automatically 
locked in position by a hardened and ground tool-steel 
taper plunger placed directly underneath the cutting 
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pendent stop for each turret face, and six auxiliarn 
stops which are operated by the index knob at the righ: 
of saddle. When necessary, as many as seven different 
shoulder lengths can be machined by first using th: 
independent stop and then the six auxiliary stops; the 
latter are operated by turning the index knob from zer: 
to 7, 8, 9, 10, 11 and 12. To pass any of the 12 longi 
tudinal stops, it is only necessary to turn the index knob 
half way between any of the numbers. 

Power feed is provided for the cross and longitudinal! 
movement to both the side carriage and turret. The 
gear box at head end of machine furnishes 10 feeds 
from 10 to 240. Stops are provided for the longitudina! 
movement, and for the cross movement, a large microm- 
eter dial with observation stops. All feeds can be 
reversed by operating levers conveniently placed in 
aprons of side carriage and turret. The saddle has a 
continuous bearing on two exceptionally heavy V’s on 
the bed. 

The lathe bed is both deep and wide to give great 
rigidity under heavy cuts. The bed is strongly braced 

















THE 


tool. This plunger works in hardened and ground taper 
bushings let into the solid turret and as near the outer 
edge as practicable. The turret is further held down 
at the extreme outer edge with circular clamps. Oiling 
arrangement is provided so that oil can be fed to each 
individual tool. The cross slide moves on a long, nar- 
row, dove-tail guide with wide, flat bearing surfaces on 
either side, and has an adjustable taper gib to compen- 
sate for wear; it is also provided with an adjustable 
hardened center stop. The crossfeed which is operated 
by hand or power in both directions, is furnished with 
a large, graduated pilot handwheel to facilitate form- 
ing operations. Power rapid traverse is provided in 
either direction along the ways, for the turret, and is 
operated by a lever conveniently located at the front of 
saddle. This feature creates a great saving in time 
and energy. 

Twelve longitudinal stops are provided: one inde- 


BACK OF THE 


MACHINE 


by cross-girts. The V’s are exceptionally large to allow 
for the load of the apron and side carriage. 

The pan is made deep, and an oil reservoir is attached 
to the pan. A perforated cover serves as a strainer and 
allows the oil to drain back into the reservoir. 

A geared oil pump is furnished which provides an 
ample supply of oil when machine is running in either 
direction. Two pipe lines are furnished, one for the 
turret tools and the other for the side carriage. aA 
very efficient oiling system for the machine has been 
provided for. Dirt-proof oilers are furnished through- 


out, and in sight and easy access of the operator. A 
plain, tight- and loose-pulley countershaft is furnished. 
The loose pulley is provided with a self-oiling bushing 
with a large oil chamber allowing ample lubrication. 
Where conditions permit, the use of the overhead coun- 
tershaft can be avoided by belting the machine directly 
to the line shaft. 
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The automatic chuck is especially designed to insure 
holding the work accurately and with great gripping 


power. It can be opened and closed while the machine 
is running, by the long lever at the front of the head. 
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A 5 to 73 hp. constant-speed motor is recommended, 
running at, 1200 minimum to 1800 maximum r.p.m. By 
placing the motor on a sliding base on the floor at the 
head of the machine, it can be belted to the driving 
pulley. Special motor arrangements 





, 
| 











can be furnished on application. When 
machine is ordered with plain equip- 
ment only, the following is included: 
tcol stand, four toolholders, tight- and 
loose-pulley countershaft, oil guards, 
oil pump and piping, and chasing at- 
tachment with one leader. 

A chasing attachment is furnished 
regularly with the machine, located at 
the right end of the carriage apron. 
One leader is included having five 
threads (right hand) which will cut 
4, 34, 5, 7, 10, 30 and 42 right-hand 
threads as per chart. Additional lead- 
ers for other desired threads, fur- 
nished at extra cost. For left-hand 
threads, left-hand leaders are _ re- 
quired. Length of thread that can be 
cut, 4 in.; diameter of work far ex- 
ternal thread, 0 in. to 14 in.; diameter 
of work for internal thread, 2} in. to 
16 in. 

A taper turning attachment can be 
furnished for the side carriage when 











A CLOSE VIEW OF THE CARRIAGE 


The distinctive features are that the work does not have 
end motion while chuck is being closed, thus producing 
accurate shoulder lengths. The master-collet parts that 
hold the jaws are held fast against the closing ring, 
which prevents all dirt and chips from getting between 
them. This prolongs to a great extent the accuracy of 
the chuck. The jaws do not collapse, and extremely 
short work can be held without tilting. For variations 
in diameters, adjustment for ,', in. larger or smaller is 
provided. The jaws can be easily removed without dis- 
mantling the chuck. To insure accuracy and long life 
all working parts of the automatic chuck are hardened 
and ground, and the chuck jaws are hardened but not 
ground unless specially ordered. 

The simplex-roller feed is extremely simple in design 
and operation as only one adjustment is necessary. By 
adjusting the jaws to the size of stock with a spanner 
wrench, then slightly releasing them, the rollers wil! 
have the proper tension. The roller feed is operated by 
the same lever that actuates the automatic chuck. 

Three roller-rest turners are furnished with the 
equipment for bar work, and are adjustable for any 
diameter of work from ? in. to 33 in. The design of 
this tool is such as will keep the faces of the rollers 
absolutely parallel with the turned surfaces at all times. 
The rollers always maintain a full bearing on the work. 
This not only results in better finish but aiso insures 
& more accurate guide for the cutting tool. The body is 
of cast steel and the roller shafts are supported their 
entire length, eliminating all overliang and obviating 

ny chance of the rollers tilting. The cutter is of high- 
speed steel, and both cutter and back rests can be 
quickly withdrawn to pass over a large diameter with- 
ut changing the set-up of the tool. 





desired, at extra cost—turning tap- 
ers up to 3 in. per foot and 12 in. in 
length. The following tools in addition to those fur- 
nished with the plain machine, are furnished when bar 
equipment is ordered and is a part of the equipment. 





~ 











Wisteria 











VIEW OF THE HEAD END 


One automatic chuck and 23 sets of bushings, holding 
all size bars from 14 to 34 in. round and 1}, 14, 18, 2 
and 22 in. square and hexagon, and 2} in. hexagon; one 
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roller feed and three stock supports; three roller-rest 
turners; one pointing tool; one centering tool; one 1-in. 
drill chuck; one 2-in., style D, automatic-opening die 
head and chasers to cut 1-, 14-, 14-, 18-, 14-, 18-, 13-, 14- 
and 2-in. U. S. Standard threads. 

The following tools, in addition to those furnished 
with the plain machine, are furnished when chucking 
‘equipment is ordered: 

One 15-in. three-jaw-geared scroll chuck with reversi- 
ble jaws; one 15-in. faceplate with bolts and clamps; 
two tool blocks; two tool plates; twelve turning cutters; 
six boring cutters; two 14-in. boring bars and cutters; 
one 3,,-in. bar for turning and boring; one extension- 
drill support with four sockets for standard taper 
shanks. 


The Trend Toward Centralized Control 

The United States Chamber of Commerce in a care- 
fully prepared statement which was unanimously ap- 
proved by the directors, points out that the newest plans 
announced by the Government are tending to decentral- 
ize war efforts, and urges with the strongest emphasis 
the creation of an adequate central control. 

“The failure to be guided by the fundamental prin- 
ciple that centralized responsibility and control is 
needed for the success of any enterprise,” says the 
statement, “will bring about unintentional interference 
with vitally important programs such as that in con- 
nection with shipping. There will be production far be- 
yond our capacity of ocean transportation; our Allies 
will be deprived of supplies which we would desire to 
give them; effort will be expended in the creation of 
needless new facilities; collateral problems, such as the 
housing of employees will be neglected until they seri- 
ously interfere with other programs; the distribution 
of essential materials, such as coal, will not be where 
most needed in connection with the war; vast quantities 
of material and labor will be used in unnecessary activi- 
ties, and in general there will be the atmosphere of con- 
fusion which comes from inability to secure prompt 
decision. 

From the beginning a committee of the United States 
Chamber of Commerce has worked consistently along 
the line of the experience of other nations now at war, 
and of the business principles of consolidation and 
responsibility expressed in the resolution adopted at 
the War Convention of American Business in Atlantic 
City that ‘all war buying,’ in whatever departments, 
boards and administrations now located, ‘should be 
assembled under the control of one board or executive 
department.’ 

The new plan for making the War Industries Board a 
coérdinating body having now been announced, the 
United States Chamber of Commerce Committee feels it 
essential at this time to recommend to the board of di- 
rectors of the United States Chamber of Commerce, the 
publication to our members of a statement, which, will 
make clear the views of the committee which are di- 
vergent from the policy of this new plan. The com- 
mittee of the Chamber of Commerce heartily approves 
the steps taken by the Secretary of War in consolidating 
the organization of the War Department, increasing the 
personnel and improving its efficiency by drawing in 
business men of experience in organization, but it can- 
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not agree with the statement that such reorganization 
of this department takes the place in any degree of a 
department of munitions or a board of central contro! 
Similar improvements in other departments, boards and 
administrations would but tend to develop a decentral- 
ized system of purchasing instead of providing for a cen- 
tralized system. However efficient the War Department, 
the Navy Department, the War Industries Board, the 
Shipping Board, the War Trade Board, the Fuel Admin- 
istration, the Food Administration, the Railway Admin- 
istration may become, the need for centralized control 
is but the more emphasized thereby. 

Equally, the more efficient the individual departments 
become, the less will be the actual authority and con- 
trol of the War Industries Board and its chairman in 
centralized purchasing. That body, which has served 
from its inception to the present time as the only cen- 
tralizing agency that has yet been created, and to which 
the committee of the United States Chamber of Com- 
merce has looked with hopefulness as the body out of 
which a centralized control of purchasing for all depart- 
ments might be evolved in view of the disposition to 
grant it ever-increasing powers, becomes by the present 
theory, not a centralized control, but at best, an efficient 
clearing house to which department officers—with whom 
will rest the responsibility for production—refer their 
orders before they are placed. 


MORE COORDINATION NECESSARY 


Even with the establishing of a Department of Muni- 
tions, War Industries Administrator, or War Supply 
Board, with full control over the responsibility for the 
procurement of munitions and supplies, it is still neces- 
sary to provide more complete codrdination of the va- 
rious new administrations and agencies of the Govern- 
ment whose separate activities affect the efficient con- 
duct of the war programs as a whole. The United 
States Chamber of Commerce does not believe it is nec- 
essary or advisable as the situation now exists to bring 
the Food Administration, the Fuel Administration, the 
Railroad Administration, the War Trade Board, or the 
Shipping Board under the control of the authority 
responsible for buying. 

At the same time the work of these agencies involves 
the maintenance of the financial and economic strength 
of the country, and the effective use of its industrial re- 
sources. The United States Chamber of Commerce there- 
fore believes that there should be created some small 
board or council with no other duty than to have con- 
stant supervision over, and general direction of the work 
of these administrations and of such additional agencies 
of similar character as may be created from time to 
time. Its view is, that such a small council should sit 
continuously, devoting itself to constructive planning, 
and settling conflicts which may arise from time to time 
between these administrations and boards, and adjust- 
ing the activities of one agency to another as the 
war needs of the country may require. 

No one who has been given the opportunity to in- 
quire into the situation, can refrain from an expres- 
sion of appreciation of the spirit by which all charged 
with this great work are animated, or of the splendid 
accomplishments which may be seen in many directions. 
Whatever may be the organization or method by which 
the Government endeavors to meet its great problems, 
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American business may be trusted to give its unfailing 
support; but men trained in production and distribution 
would be failing in their duty if they did not express 
their conviction, drawn from their experience, that 
whatever may be the form, the need for centralized 
control and responsibility is demonstrated by all indus- 
trial experience. ; 


How the Priority Certificate .Works 


The question of priority certificates as it affects ma- 
chine-tool deliveries, is not clearly understood in all 
cases, and in order to make the matter clearer we have 
secured certain definite rulings, and certain underlying 
principles which are involved in these certificates, have 
been made plain. 

The first object of the priority certificate is to secure 
the delivery of the machine in question at the date of 
delivery specified when the order was placed. It does 
not, as is often supposed, give a machine precedence 
over other machines as to dates of delivery, but it is to 
insure the delivery according to agreement. If a ma- 
chine is needed at once, then the priority certificate gives 
it precedence over any machines having a lower class 
certificate, and also over any machine of its own class, 
providing this does not prevent the delivery of the other 
machine by the time called for in its delivery date. 

The matter is simplified considerably if we bear in 
mind the fact that the main object is to secure the de- 
livery of the machine on the date specified when it was 
ordered. This assumes, which is reasonably safe, that 
every one orders the machine for a date of delivery 
at least as early as necessary. With the delivery date 
fixed and covered by a priority certificate, the shop 
schedule must be so arranged as to prevent this delivery 
being delayed by shipping other machines ahead of it. 

Four specific cases are given herewith together with 
the rulings in each case. Any case not covered by these 
will be considered promptly. 

Q. (1) What disposition shall we make of a machine 
opening up on our program for earlier shipment than 
A-1’s own order with specified delivery dates which we 
will maintain and assuming the delivery of the machine 
opened up will not interfere with the contracted dates of 
the A-1’s? 

A. (1) If you can make delivery of all A-1 orders 
on the dates contracted for, or on the dates specified in 
priority certificates issued thereon, then any machine 
which may be opened up on your program for early 
shipment may be delivered on orders held by you of a 
lower classification. If you have no A orders then the 
delivery may be made on B orders; if you have no A 
or B orders then the delivery may be made on orders 
which would be rated as Class C orders. in other 
words, the priority certificate is designed only to secure 
delivery as called for in the contract, or in certain in- 
stances as called for by a definite date specified in the 
certificate. Delivery may be made on orders of a lower 
classification provided such delivery will not interfere 
with the deliveries as above noted. 

Q.(2) What disposition shall we make in the above 
case of A-1’s, but having certificates calling for earlier 
delivery than that contracted for; for instance, calling 
for delivery “immediately” or “as soon as possible”? 

A.(2) In the event the priority certificate should call 
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for delivery “immediately” or “as soon as possible” in- 
stead of calling for the direct date specified, and a ma- 
chine of the type covered by such certificate should open 
up for delivery on your schedule, then such machine 
should be delivered under such certificate. 

Q. (3) What is the status of Allies’ orders placed prior 
to Sept. 21 which do not interfere with contracted dates 
of A-1’s for later delivery or with dates of delivery 
specified in the A-1 certificates? 

A.(3) Allies’ orders placed prior to Sept. 21 are 
automatically classed as A-2 unless otherwise specifically 
covered by instructions from the Priorities Committee. 
The delivery of A-2 orders should be made on the date 
contracted for or specified in priority certificates. 

Q.(4) What relation will an AA-1 order bear to all 
other orders already entered on our books, provided such 
deliveries will not interfere with contracted deliveries 
of A-1 orders or with orders for deliveries specified in 
A-1 certificates? 

A.(4) An AA order should be given sufficient pre- 
cedence over all the orders of a lower classification on 
your books to secure the delivery date specified in the 
AA order. If such AA order will prevent the delivery 
of any A orders on your books you should notify this 
Committee in regard thereto, specifying what orders 
will be delayed and to what extent. 


The Lyons Fair—1918 


The third annual Lyons Fair will be held Mar. 1 to 
15, 1918. The first two fairs were held in 1916 and 
1917 in the full tide of war. The world’s press has re- 
corded a magnificent, almost unhoped-for success. The 
number of adherents from 1342 in 1916 (Foreign ex- 
hibitors 143) to 2614 in 1917 (Foreign exhibitors 
424), and the amount of business transacted in the fair 
was 57,000,000 francs in 1916 and 180,000,000 francs 
in 1917. The last figures do not include the business 
done by means of catalogs in the United States bureau. 
The amount of this business alone totaled $42,000,000. 

In 1916 no American concern was represented at the 
fair, and in 1917 in spite of extensive publicity only 
33 firms were represented. It is hoped, however, that 
this year the United States will be well represented. 
American business men should realize that the Lyons 
Fair will give them contact not only with French buyers 
but with buyers from Spain, England, Holland, Italy 
and all other exhibiting countries. 

This fair is not an exhibition but a commercial propo- 
sition. The booths are permanent structures, so ar- 
ranged that their exhibitors may have showrooms and 
salesrooms, and if they desire, private offices as well. 
Only commercial men are interested. No goods can be 
sold at retail, orders being booked in wholesale quanti- 
ties from samples exhibited. 

This fair not only offers an opportunity for concen- 
trated sales effort to those who wish to extend their 
markets, but also offers a great patriotic opportunity 
for Americans to place American business on its proper 
footing. 

Full particulars concerning rules and regulations to 
exhibit at the fair may be obtained from George B. Van 
Cleve, 1790 Broadway, New York City, who is chairman 
of the American Committee of the Lyons Fair, or from 
The Lyons Fair, Hotel de Ville, Lyons. 
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These United States may adopt, unanimously, a reso- 
lution favoring the daylight-saving plan. The matter 
is now before the House Committee on Interstate and 
Foreign Commerce. 


WORKMEN’S DELEGATES FOR LARGE PLANTS, BUT 
NOT FOR SMALL 


The French Ministry of War Industries has issued a 
letter to employers which states that in large plants it 
is effective to use elected delegates of workmen as a 
medium of adjusting difficulties between men and em- 
ployers, but that they cannot be effectively employed in 
plants that use less than 500 workingmen. 


TIN FOR MANUFACTURERS 


An adequate supply of tin for the United States manu- 
facturers is said to be assured by the withdrawal of the 
British embargo on shipments made by way of the 
Pacific coast. United States receipts from the Straits 
Settlements, amounted to 56,220,348 lb., during the last 
fiscal year. Japanese ships will be the principal means 
of transportation for this product. 


EIGHT STATES PLEDGED To GET MONEY 


The Federal Board for Vocational Education an- 
nounces an allotment of $240,000 to each of the eight 
states: Connecticut, Idaho, Illinois, New Hampshire, 
North Dakota, Maryland, Missouri and Vermont. They 
have complied with the terms of the law by which they 
agree to raise a dollar for every Federal dollar re- 
ceived. The total Federal fund available is $1,880,000. 


ADDITIONAL INSURANCE FOR WAGE EARNERS 


The Committee on Labor of the United States House 
of Representatives has reported a resolution calling for 
the creation of a commission of five, two of whom 
shall be employers, two representatives of organized 
labor, and one a representative of the United States De- 
partment of Labor, for the purpose of investigating 
the practicality of a Federal system of social insurance 
for wage earners. 


MEXICO NEEDS GOODS 


The import duty is off automobiles in Mexico until 
June 30. Export terms are modified. Import duties 
are not declared off in Mexico unless the exempted goods 
are much needed and no internal arrangements for sup- 
plying them are provided. This period of no-import 
duty may be extended when June 30 is at hand, but we 
have no assurance of that; meantime, Mexico wants 
automobiles. 


BRICKLAYERS COME UNDER THE FLAG 


The Government has sent out a hurry-call for white 
bricklayers. Questionnaires are being examined that 
the bricklayers may be culled from the ranks of regis- 
tered labor; but this is not enough: bricklayers are 
called upon to volunteer their soldier-services. These 
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skilled men are wanted for duty in France. They are 
wanted for work on cantonment buildings just now, and 
to do other construction work for the Army. Brick- 
layers, soldierize yourselves! Do it now! 


NIAGARA FALLS POWER TAKEN OVER BY THE 
GOVERN MENT 


The United States Government has requisitioned the 
electric power generated by the Niagara Falls Co., by 
the Hydraulic Power Co. of Niagara Falls, and that of 
the Cliff Electrical Distributing Co. Approximately, 
110 factories which are not working on war contracts 
will curtail their electric power requirements and sub- 
stitute steam for electricity; 100,000 hp. imported from 
Canadian plants will be exclusively used for war pur- 
poses. 


CLOSING THE PARLOR: OPENING THE FACTORY 


The President’s family has closed the Blue Room in 
the White House—which does not mean a simple extin- 
guishing of a society center. When the Blue Room of 
the White House is closed certain diplomatic func- 
tions are declared off, and diplomatic functions are as 
much a part of a country’s machinery as is Congress. 
If every manufacturer in the country will undertake to 
close up his parlor and stick to the living room, he will 
help to put a good many thousands of tons of coal in 
his factory furnaces. - 


FREIGHT BY THE HIGH ROAD 


There are fleets of motor trucks running between 
Boston, New York, Philadelphia, Washington and Balti- 
more; also from Pittsburgh to New York. By this 
means there has been transported a piledriving outfit, 
with boilers and engines to be used in a shipyard job. 
Two 20-ft. tanks weighing about 12 tons, were trans- 
ported by motor trucks from Chester to Reading, Penn. ; 
five tons of supplies for the Red Cross were thus trans- 
ported from Philadelphia to Boston, thence to Europe. 
The truck transportation took less than two days, and 
the distance was 520 miles. Since July, a fleet of 22 
trucks has been running daily, between Philadelphia and 
New York. 

This motor-truck system conducts transportation to 
Baltimore, Wilmington, Hartford, New 
Haven, Springfield, Providence, Harrisburg, Reading, 
Bethlehem, Trenton and other cities, and the route in- 
volves the territory of nine states. 

At times these loads have been of a value to carry an 
insurance of $50,000. Finished leather to the amount 
of 14,000 lb. has been carried from Philadelphia to 
New York for export; 90 tons of musical instruments 
have been carried on 19 trucks from Philadelphia to 
New York in one day. Thus nearly every sort of thing 
has been transported with an economy of expense, han- 
dling and time. These figures suggest the enormous 
possibilities of the motor-truck freight system. 
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Slotting and Shaping in the Automatic 
Screw Machine 
By ELAM WHITNEY 


The tools described, which are used as attachments 
for Brown & Sharpe automatic screw machines, were 
designed to include second, or hand, operations with 
the automatic machining of the parts shown. 

At A, Fig. 1, is illustrated a stud that is completed 
in a No. 0 Brown & Sharpe automatic screw machine 
from 3-in. round brass. The slotting was formerly 
done in a separate operation after being drilled in 
the drilling machine to remove stock. To shape this 
slot in the automatic screw machine, the spindle is 
stopped with a standard attachment, and stock is re- 
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FIGS. 1 TO 3. AND SHAPING ATTACHMENT 


SLOTTING 


moved for slotting by drilling two holes with a special 
combination cross-drill and cutting-off attachment 
previously described in these columns. 

The special shaping-tool holder B is mounted in the 
turret and carries the bushing C, which supports the 
stem while shaping the slot. The shaving-tool holder 
D is a square plunger and is retained in the holder B 
by the plate E and the retainer screw F. The eccentric 
G is driven by the pulley shown mounted on the rear 
cross-slide giving motion to the slotting plunger D and 
the cutter H. A cross-section at J] shows the spring 
plungers that keep the toolholder in contact with the 
eccentric G. 

In operation the stem is turned with a box tool, the 
spindle stopped, and a hole cross-drilled to remove stock 
for one end of the slot; the drill is withdrawn and 
the stock fed forward and a second hole cross-drilled 
to remove stock for the other end of the slot. Thc 
cross-drill is then withdrawn, and the turret is indexed 





and advanced to bring the special shaping tool into line 
with one of the cross-drilled holes. It is caused to 
remain in this position by a dwell on the lead cam, 
while the rear cross-slide advances sufficiently for the 
eccentric to push the cutter through the work. The 
throw of the eccentric is equal to the diameter of the 
stem of the work plus clearance, and the speed of the 
pulley is sufficient to give the cutter rapid motion, while 
the lead cam causes the turret to advance and then 
slowly withdraw, thus giving the cutter a fine feed to 
complete the length of the slot. The width of the 
cutter is the same as the width of the slot. 

The cams are similar in design to those for operating 
swing or undercutting tools. After the work is com- 
pleted, the lead cam causes the turret to dwell until 
the rear cross-slide has withdrawn sufficiently for the 
shaping tool to clear the work, at which point it has 
ceased operating and the turret may then be indexed. 
The fed of the lead cam for this shaping operation is 
0.001 in. 

Other parts that were successfully completed, includ- 
ing shaping cuts, are shown in Fig. 2. The economy 
of completing these parts in one setting is obvious. 
The piece A is made in a No. 2 Brown & Sharpe 
automatic turret forming machine from 0.750-in. soft 
machinery steel, extruded stock, the shape being the 
same as that shown. After the groove has been turned, 
the spindle is stopped with the flat side of the stock 
up. The groove is then completed by a shaping oper- 
ation similar to that described above. 

For such light cuts in soft brass and machinery 
steel as shown at B, the special shaping tool C may be 
used. This tool is self-contained, mounted in the turret 
and driven by the high-speed drilling attachment. The 
revolving shaft D carries a thrust collar EF and the 
cam slot F, which through the roller at G give the 
bushing H and the cutter J a reciprocating motion. 
A hole at J provides a means of assembling the taper 
pin in the thrust collar, and the hole K provides for 
assembling the hexagon nut L on the roller G. A 
rectangular key is shown at M, and the straight slot 
N opening into the cam cut provides a means of as- 
sembling the shaft D into the bushing H after G has 
been assembled. This slot is located radially on the 
cam slot at the beginning of the return stroke, so as 
not to interfere with the roller G. 

For machining heavier cuts than those shown in 
Fig. 2, the shaping tool, Fig. 3, may be used. The 
construction of the tool differs from that in Fig. 1 
only in the application of the cutter, which is located 
longitudinally instead of transversely. 
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An Adjustable Side-Milling Cutter 


By C. W. MILLER 


This cutter is made in two parts; the adjacent sides 
are on an angle when assembled, as shown at A and B 
in the illustration. This is done in order that the 
cutter, when opened by a washer located in the center 
between the faces C and D, may be kept to proper thick- 
ness after it is ground. The reason for making the 
adjacent sides of each part on an angle is that when the 
cutter is ground, and a washer wider than space CD is 
used, there will be an opening; and were the sides 
straight, a ridge would be left on the work. The parts 








MILLING CUTTER 


ADJUSTABLE 


are held together by two dowels EF and F, in the re- 
cesses G, having their ends beneath the cutting surface. 

In making these cutters the first thing done is to 
make the holes in the blanks, and then plane the angles. 
Each half is then put on an arbor, and the recess in the 
center is turned out (faces C and D). The halves are 
then put together on a plug and drilled and reamed 
for the dowels E and F, after which they can be turned 
and milled as a whole in the usual way, except that care 
must be taken to keep the halves together. This cut- 
ter obviates the use of the expansion interlocking cutter, 
which is very difficult to make. This cutter is very 
satisfactory in use. 


Fixture for Drilling Small Holes 
By G. C. WELLS 
In the production of percussion pellets for time fuses, 
the tooling on the automatic screw machines which pro- 
duced these parts, was such that it was impossible to 
counterbore the small hole in the end of the pellet. This 





Counterbore 





Percussion Pellet 


FIXTURE FOR DRILLING SMALL 


HOLES 


operation was therefore done on a drilling machine with 
the fixture illustrated. The base of the fixture was made 
as thin as possible so that the operator could rest arms 
and hands on the drilling-machine platen in order to 
operate the fixture with the least amount of effort. The 
handles were gripped in the left hand, and a definite 
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number of pellets found their way through an orifice in 
an elevated box, down a chute to the drilling-machine 


platen. The pellets were placed on their correct ends 
for drilling, and fed along one after the other. An 
undrilled pellet pushes one that is drilled out of the 
fixture down another chute and into a box. This feed- 
ing operation was done without interfering with the 
drilling operation, because the drill spindle was operated 
with a 5-ft. treadle. The spindle speed was 8000 r.p.m.., 
and the production in 9 hours was 15,000 pieces. The 
recesses cut in the clamps A, center the pellet while 
the pilot on the counterbore, insures concentricity. The 
spring B for holding the clamps open was discarded, as 
the operator found it unnecessary for this class of work. 
For some kinds of work, however, it would be an ad- 
vantage. 


Recording Cylinder and Piston Repairs 
By MARTIN H. BALL 


In the table is shown a method of keeping a record 
of steam hammer and cylinder repairs. It is also ap- 
plicable for use in other classes of work, and provides 
a convenient method of keeping a repair record up to 
date. This record may be kept in any desired or con- 
venient place on the cylinder, by space lined horizontally 
and vertically. On the horizontal lines are noted the 
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METHOD OF REPAIRING PISTONS 


dates of the repairs, while the vertical sub-divisions 
contain dimensions of the cylinder, piston, piston rings 
and length of piston rod after each repair job; dimen- 
sions B and C refer to cylinder bore and piston-ring 
diameter respectively. 

For example, in B column it is seen that on Sept. 
14, 1914, the cylinder was bored to 14%} in. and on 
Mar. 6, 1917, to 15 in. Records are similarly kept of 
repairs made on piston heads, piston rings and also on 
the piston rod; as the anvil base is always set on wood, 
which allows it to settle somewhat, provision is made 
to record the increased length of piston rod as required. 

A method of attaching the piston head to the piston 
rod is shown in the illustration. We have used this 
method for a period of about three years with excellent 
results, and on hammers ranging from 2000 to 6000 
pounds. 

The piston rod is tapered to fit and extend through 
a tapered opening in the piston head. The piston head 
is heated and shrunk on the rod, and the rod then weil 
riveted. 

The hammers referred to are probably worked as 
hard as any that might be found. During the period of 
three years they have been in service, they have operated 
practically without interruption 115 hours per week. 
The material hammered was of carbon and high-speed 
steel, neither of which yields readily under the hammer, 
especially the high-speed steel, and this constituted 
about 20 per cent. of our hammer work. 
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J. V. Hunter’s article, page 475, Vol. 47, was interest- 
ing, because we have never been supplied with anything 
excepting the heads and rods made in one piece from 
hammer manufacturers, which would seem to indicate 
that they consider the one-piece article to be the prefer- 
able construction. The first time we made the piston 
head and the piston rod in two pieces, it was on an 
emergency repair job, when time could not be spared 
to obtain the material to construct the piston rod and 
piston head in one piece. Since that time the method 
described has been found economical in both time and 
material. 


Boring a 4-Ft. Hole in an 18-Ft. Ship 
Casting 
By H. G. MCLEAN 


Some time ago we had a steel boom-deck casting for 
a dredge come into the shop, which required boring 
out to allow for a brass bushing to overcome the friction. 
The casting was in halves, 18 ft. outside diameter 
with a bore of 4 ft. The bushing was to be } in. thick 
and cut in two; each half to be held in place with 
countersunk screws. The top was to be faced back 6 
in. so as to allow for a brass ring, shown in Fig. 1, 
which was dove-tailed to make an even joint. This 
ring had an outside diameter of 60 in. and an inside 
diameter of 48 in. and ? in. thick. The halves of the 
brass ring were also fastened in place by means of 
countersunk screws. 

To accomplish the work we turned down a piece of 
steel 7 in. round and 3 ft. long as shown at B in Fig. 
2. We cut a keyway 2 ft. long to receive a key C, 
which fitted in a slot D of the boring-mill table EF, 
shown in Fig. 3. At the top end of the boring bar 
we bored out a 3-in. hole 14 in. deep, shown in Fig. 4. 
We then made a shank, F as illustrated in Fig. 5, to 
fit into the toolpost head, the bottom having a boss 
fitting neatly into the 3-in. hole of the boring bar. 
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off we used a jackscrew J as in Fig. 7, while Fig. 8 
illustrates the manner in which jackscrew worked the 
tool out. Being able to cut only one way it was neces- 
sary to use three different lengths of tools. Each half 
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FIGS. 1 TO 8. DEVICES USED IN STEEL BOOM-DECK 
CASTING 
Fig. 1—Dove-tailed brass ring. Fig. 2—Boring bar attached 
to toolpost. Fig. 3—Toolholder in position for operation. Fig. 4— 
Toolpost and boring bar connection. Fig. 5—Detail of connecting 
shank. Fig. 6—Casting and cap for holding tools. Fig. 7 
Detail of jackscrew. Fig. 8—Jackscrew mounted in casting 


of the boom-deck casting was jacxed up from the floor 
and bolted to housings of machine. Fig. 9 shows the 
work in progress, and Fig. 10 illustrates the work 
succesfully completed and ready for shipment. 


Special Toolholder for a Lathe 
By C. ANDERSON 


The drawing shows a toolholder that I have found 
very handy in machining a casting similar to that 
shown in Fig. 1. The device shown in Fig. 2 holds 
two tools, A being used for machining the bore, while 
B is used for machining the counterbore. Using a tool- 




















FIG. 9. CASTING ON BORING MILL 


Thus we were able to use the feed of the machine, 
as the boring bar could revolve, being driven by the key 
C, shown in Fig. 3. We made a casting H of cast 
iron as illustrated in Fig. 6, bored and pressed on 
boring bar with two setscrews; a slot in each end for 
the tool which was held in place by a strap J. To face 


FIG. 10. THE FINISHED CASTING 


holder in the regular toolpost, I face the hub, and rough 
the counterbore nearly to size. I then put my special 
toolholder in place as shown, pushing it up solid against 
the two capscrews C, which are screwed into the com- 
pound rest, and which act as a locating stop. The 


compound rest is swung around at right anceles, and the 
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toolholder must be so designed as to bring the tools on 
center, having a little room for above and below center 
adjustment. In boring out, the edge D is set up against 
the stop, and for machining the counterbore the edge FE 
is next to the stop. The clamping surfaces must be 
kept free from chips, and no chips must get between 
the toolholder and the stop. I do not claim that this 
device will bring all the pieces alike within a thousandth, 





FIG. 1 


CASTING AND POSITION OF 
TOOLHOLDERS 


FIGS. 1 AND 2 
but it has the old way of using the regular toolpost 
stopped a mile. Being solid and held very rigid, prevents 
the tools from pivoting so that by using the graduated 
dial and bringing each tool to about the same place 
it is only necessary to do one measuring on each diam- 
eter, the bore being reamed out to size by hand and a 
couple of thousandths leeway being allowed on the 
counterbore. The screws F hold the tools in place and 
the toolholder is clamped to the compound by means of 
the screws G. 


Turning Small Bosses for Use in 
Pattern Work 


By WILLIAM C. NELSON 


The following has been found a simple and quick 
method of turning bosses from 2-in. diameter down 
to the smallest size used on jig and fixture work for 
small parts of machinery. 

In the illustration the wooden chuck is shown with 





PATTERNS 


TURNING SMALL BOSSES FOR 


the stock A glued thereon, and also shows the differ- 
ent steps followed in the method. 

The order of procedure is as follows: True up the 
diameter of the stock A to the size of the fillet required 
and face off the stock. Mark off with dividers the 
circle B, which is the true diameter of the boss. Gage 
with marking gage the required height or thickness of 
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és in. deep, 
Turn diameter and fillet as shown at D. The next 
operation is to cut off tne boss if no hole for a dowel 


the boss, and this line should be gaged 


is to be drilled in the latter. To cut off, take cutting-in 
tool (4-in. chisel) and using gage line as guide, cut into 
small enough diameter to break off as shown at E. 

If it is desired to use the boss as a loose piece (using 
center dowel as shown at F) first, after turning, take 
diamond point tool and turn small countersink in the 
center of the boss, which should be turned exactly true 
as shown at G. Next using the countersink as a center 
for a twist drill, bore a hole to the depth required. It 
is needless to add that the hole should be drilled before 
cutting in for thickness of the boss. Bosses up to 
1}-in. diameter, and in almost any thickness, can be 
turned in the following manner without moving tool 
rest from its original position: First, set the tool 
rest to proper position for turning diameter; second, 
face off the end of the stock; third, set dividers to 
radius of circle, and setting a tool across tool rest as 
shown at H, locate center and scribe circle. After this 
operation proceed in the manner previously described 
to the conclusion of the job. 


A Bar for Boring Taper Holes 
By WILLIAM SEELERT 


The boring bar A, as shown in the accompanying 
illustration, is provided with a rectangular slot milled 
its entire length, and afterward closed by the dovetailed 
piece G making a rectangular hole H the length of the 
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TAPER HOLES 


A BAR FOR BORING 


key bar C which is a sliding fit, and is provided on its 
upper face with a key D, which is made the same taper 
as one side of the bore in the work. The tool £ fits in 
an opening F, cut crosswise in the boring bar, and is 
provided with a slot J to receive the key D. 

It will be apparent that with the boring bar, key bar 
and tool assembled, the cutting tool E may be moved 
crosswise of the boring bar in either direction by mov- 
ing the key bar in or out. The device is mounted on 
a milling machine, and as the end of the key bar, which 
controls the degree of taper, must move along with the 
work, it is secured to a small bracket mounted on the 
milling-machine table. By making different lengths 0 
tools the bar described will cover a large range of bores. 
For every different taper a separate sliding key bar is 
required. 
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The Great Value of Constructive 
Inspection 
By TECKEER 


Of all our toolroom worries what can equal that 
trouble-maker, money-loser and depressor of enthusi- 
asm: the inspector’s report tag, “rejected.” And what 
would we give to be able to avoid these rejections, or at 
least to make their appearance a rarity! This is our 
problem, and it is big. 

Even five and six years ago lively discussions were 
carried on in the pages of the American Machinist as to 
the scarcity of good mechanics and the reason. Now, it 
follows, that if mechanics good enough for the char- 
acter of tool work required at that time were scarce, to- 
day it is almost an impossibility to get capable men. 
The number required is probably 100 per cent. more 
than formerly, and the class of tool work demanded is 
on a much higher plane. The best toolmakers of five 
years ago have had plenty of study and experience ahead 
of them to hold their leadership with today’s gagemaker. 
The field is too big and difficult to be covered easily. 
There is a real vacancy to fill, a big gap to breach, and 
as a first active step I suggest constructive inspection 
by the progressive, tool supervisor. 

The duties of such a man are particularly trying and 
he should possess marked characteristics of tact, de- 
termination, confidence and competence. Doubtless 


there are a thousand other things to add to this list when . 


we look squarely at his duties. He is the target to be 
hit from every angle—by the workman, the foreman, 
the draftsman, and so on; he finds himself the center of 
fire from the long-range guns. Yet this will prove his 
tact, his assertiveness and his competence. Any new 
method is met by opposition, oftentimes the better the 
method, the more obstinate the opposers. Today’s neces- 
sity demands methods of relief in this work. One way 
out is through intelligent help, and the quicker we real- 
ize it and adopt likely principles, the quicker shall we 
progress. It will be evident to all concerned then, that 
this new cog must mesh and soon will be accepted and 
used, and better results shall follow. 

The progressive tool supervisor as an inspector must 
be a keen observer both of man’s character and ability, 
as well as of the progression of the work in his field. 
He must work absolutely with the foreman, not for nor 
above him. The foreman can at any time refer him to 
any workman who is in difficulty. This is apparent to 
all, for a foreman often has no time to sit down and 
work out angles for a man, nor to verify a difficult di- 
mension, and in many cases he has no time to study a 
drawing of a really difficult job and advise as to how it 
should be done. In fact in some cases the foreman could 
not do the job in any event, for a capable foreman is 
not always a world-beater as a mechanic. Principally 
shall the progressive inspector advise on best methods, 
help make set-ups, verify measurements, solve difficult 
drawings, angles, etc., advise on best manner of grind- 
ing (for in that alone, there are many kinks), of lap- 
ping and best lapping compound. And in this way we 
have progressive inspection. 

One word on inspection that is not progressive: I 
know of no toolroom wherein work is inspected until 
completed. The tool may have taken days, or even 
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months to build, but it is carried along by the work- 
man until complete. Then it is inspected, and some- 
times rejected. 

Is it not worth while to avoid these expensive errors? 

This same idea of inspection, advice and leadership 
may be found as I suggest, in some of our best schocls 
in the mechanical arts. I have had the good fortune to 
see in Wentworth Institute of Boston, Mass., tools and 
gages hardened, ground and lapped; and machine work 
of every description done accurately and to compare 
favorably with any commercial shop’s product. This 
work was done by students of from one to five years’ in- 
struction—part of the time, only, in the machine and 
toolroom. This shows in no mean way the value of in- 
telligent, skilled leadership; and certainly what can be 
accomplished with boys and men considered novices, can 
be equaled and bettered by men of greater experience 
and training. The secret lies in the leadership; in the 
personality as well as in the ability of the men under 
whose training the novice is. 

Again, in every toolroom employing a number of men, 
we find but few mechanics whose advice as to how to 
proceed with a certain job is constantly sought by their 
associates; we have need of such men as a recognized 
unit—not at the bench but in the role of progressive 
tool inspectors. 

As expert toolmakers, of unquestioned ability, con- 
scientiously giving their best to further the efficiency 
of their fellow workmen and to avoid costly errors and 
faulty methods, their need is urgent in shops doing 
high-quality work, and their salaries will be but a 
diminutive unit in comparison to the economy and ef 
fectiveness of this policy. 

In conclusion I would state that enough such men are 
to be had, though they may be rare, and not to be had 
without effort. A pretty good lead to follow is the quiet 
unassuming fellow, who perhaps has worked years for 
you, unmolested by any, and whose work seldom bears 
that tag “rejected.” When you find him, he will fall 
into his new position naturally and the other workmen 
already know his worth much better than you do, thus 
the first step in progressive inspection has been quite 
easily made. 


Chuck Wrench Repairs 


By WILLIAM EARNEST 


We had considerable breakage and wear on chuck 
wreiches and decided upon the following procedure: An 
apprentice was given the job of turning up a number 
of bushings as shown. The blacksmith heated them 








THE CHUCK WRENCH REPAIR PART 

and drove a square drift through the small end. The 
hole at the end B was made a size suitable for a shrink 
fit on the shank of the old wrench. 
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Editorials 


The Facts Behind the Shutdown 


Now that the first shock of the recent shutdown 
of industry has passed, it is only fair to consider 
the various factors which led up to it before we judge 
too harshly, those who are responsible for it. Although 
the order was issued by Dr. Garfield as a measure 
of fuel conservation, the underlying cause seems to 
have been the lack of sufficient transportation facilities 
with which to handle coal and other commodities. 

The plain facts of the matter seem to be that our 
railway equipment, particularly of locomotives, is sadly 
inadequate for our needs. The railroads have allowed 
their motive power to deteriorate to an unheard of 
degree and have ordered almost no new locomotives to 
take the place of those which are constantly wearing 
out. Whether this neglect of rolling stock was justified 
by the failure of the railroads to secure the advanced 
freight rates demanded, or whether it was a policy 
adopted to force the granting of these rates at a later 
time, does not affect our present situation, which is 
that our transportation system is not sufficient for our 
needs. There have been almost no locomotives built 
for American railways during the past year, and there 
is at the present time but comparatively few on order. 
Unfortunately it is not deemed practicable to transform 
the Russian locomotives now in this country awaiting 
shipment, to meet our requirements; and there has not 
as yet been announced the placing of large orders by 
the new Director General of the railroads. This seems 
to be the next logical step, as it is apparently the only 
way in which to relieve the congestion of coal and 
freight of all kinds, which is our main problem at 
the present time. 

As an indication that the closing period was to reduce 
the amount of manufactures, the same closing rule was 
applied to concerns using water power as to those using 
coal. And the criticism of closing without sufficient 
notice is answered by the fact that any advance notice 
would have almost certainly augmented our accumula- 
tion of products to be shipped, which was the one thing 
to be avoided at this time. A careful study of the 
exemption list will indicate that only the most urgently 
needed munitions were allowed to be manufactured, 
on the ground that it was useless to congest terminals 
and to pile up a huge volume of supplies which it 
was impossible to transport to their destination. 

Dr. Garfield asked for priority orders to move coal 
as long ago as. Nov. 26,-contending that unless the 
coal could be moved it would be impossible to ship 
either food or munitions to which priority shipping 
orders had been given. Had his request been met it 


is quite probable that at least a portion of the trouble 
might have been avoided, as at that time the weather 
conditions were much more favorable than they have 
been since. 

Much of the difficulty in Dr. Garfield’s opinion is 
due to the holding of cars for a longer period than 





necessary before unloading. With the present conges- 
tion it is his belief that a jail sentence should be given 
to every man who fails to unload his freight within 
twenty-four hours, and he hopes to have some such 
drastic law passed in the near future. Such a law would 
probably involve a large number of officers in the Quar- 
termaster’s Corps as they are noted offenders in this 
line; but all those who are truly desirous of helping 
the Government in every way possible at this time, will 
coéperate in this or any other measure which will tend 
to relieve the present congestion. 

Knowing the facts of the case from the inside puts 
a very different light on the whole situation and makes 
us realize that we have perhaps been blaming Dr. Gar- 
field unjustly for shortcomings which should rightly 
have been placed on other shoulders. The very fact 
that he was willing to face the avalanche of criticism 
which he knew would be aroused, in order to help save 
a situation for which he was apparently in nowise to 
blame, indicates very clearly that he is a man of more 
than ordinary caliber and should make us more lenient 
in any future criticisms. 

The main criticism would seem to be the failure to 
include in the exempted list that portion of the machine- 
building industry which is engaged on the machines 
so urgently needed for the turning out of our large 
guns and similarly necessary munitions. But in this 
case also, Dr. Garfield seems to be blameless, as the list 
of exemptions was prepared by the Super-War Council 
which evidently overlooked the important part machine 
tools must play in all kinds of mechanical activity. 

Now that we realize our shortcomings along trans- 
portation lines, we must not be surprised if there should 
be further shutdowns from time to time until the rail- 
road congestion is relieved, until fuel can be supplied 
freely and promptly to all the ships available to carry 
our men and supplies to France, and until something 
like a normal freight movement is_ reéstablished. 
Germany, in spite of its wonderful organization, has 
frequently suspended all railway traffic except that gov- 
erning the movement of troops and their supplies, for a 
period of forty-eight hours. We must be prepared to 
expect similar drastic regulations from time to time, 
although it is to be hoped that the railway congestion 
will not make this necessary when weather conditions 
become more normal. 

Helpful suggestions or constructive criticism are al- 
ways in order, and will, we are sure, be gladly received 
by those who are trying to secure the very best results 
for us. The present action in regard to the restriction 
of output was taken by Dr. Garfield instead of by the 
other departments in whose province it would seem 
to belong, simply because the legislation already enacted 
gave him the power to do this but did not confer the 
power to do this on any other department head. It 
was simply a case of utilizing the methods at hand to 
relieve so far as possible, a very critical situation, and 
it is our part to conform as graciously as possible. 
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This department is open to all new equipment of interest to shop owners. 
should be addressed to Editorial Department, 
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Robinson Electric Engraving Machine Webster & Perks Universal Cylindrical 


for Tool Work 


A new machine for electrically engraving hardened- 
steel tools, etc., with any kind of mark or name has 
just been placed on the market by the Production Equip- 
ment Co., Inc., 118 East 28th St., New York City. The 
Rhode Island Electrical Tool Co., Providence, R. L., is 

















ELECTRIC ENGRAVING MACHINE 


the manufacturer. The tool or piece of work to be 
marked is placed on the plate shown, and the pencil is 
used in the same way as an ordinary pencil for etching 
in the steel whatever mark or lettering is required. A 
special resistance block with adjusting switches is sup- 
plied for regulating the depth of the etching and to 
accommodate various thicknesses of steel. Ribbon steel 
can be handled. Lettering of any kind can be marked 
with no more effort or time than is required to write 
with an ordinary pen or pencil. Electrical connection 
is made from an ordinary electric-light socket, the 
standard equipment being suitable for alternating cur- 
rent. A special converter can be supplied for direct 
current. The chief point of advantage claimed for this 
machine over similar ones on the market, is that a 
special patented feature prevents sparking each time 
the pencil is applied to or removed from the work. 





Grinding Machine 


The universal cylindrical grinding machine illustrated 
is a 10x 30-in. machine that has recently been placed 
on the market by the Webster & Perks Tool Co., Spring- 
field, Ohio. It is known as the company’s No. 1 machine. 
The base is of the cabinet type with shelves for tools 
or accessories, and has three planed bearing pads on 
the bottom. The bed is secured to the base by means 
of capscrews, and the V- and flat-ways are provided 

















UNIVERSAL CYLINDRICAL GRINDING MACHINE 

Normal capacity, 10 x 30 in.; largest diameter with full-size 
wheel, 1032 in.; actual grinding length, 32 in.; swing over table 
water trough, 14 in.; swivel table graduations up to 34 in. per 
foot or to 8 deg.; headstoc k graduated to 9) deg.; diameter of 
headstock spindle, 1§ in.; diameter of footstock spindle, 1g in.; 
work-carrying centers, No. 3 Morse taper; diameter of grinding- 
wheel spindle, 1§ in. under center wheel ; length of grinding-wheel 
spindle bearings, 3 in.; diameter of grinding-wheel spindle pulley, 
3% in.; diameter of center grinding wheel, 10 in. (3-in. bore) ; 
face of center grinding wheel, 4 to 1 in.; diameter of end-grinding 
wheel, 6 in. (2-in. bore); face of end-grinding wheel, 4 in.; least 
amount of reduction by automatic cross feed, 0.00025 in.; greatest 
amount of reduction by automatic cross feed, 0.005 in.; cross- 
feed hand wheel graduated to indicate reduction of 0.00025 in.; 
work speeds, four, 58 to 320 r.p.m.; table speeds, eight, 7 to 70 
in. per min.; horsepower required, 4; floor space required, 43 x 
116 in.; net weight, about 3600 Ib. 


with roller oilers. Automatic table travel is incor- 
porated and is controlled by adjustable dogs secured to 
the front edge of the table by means of a T slot. The 
table may be run past the dogs in case of necessity, 
without disturbing their adjustment. The swivel table 


rests on pads on the sliding table and swivels on a 
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hardened- and ground-steel center stud fitting into a 
hardened-steel bushing pressed into the table. An ad- 
justing screw, clamps and graduations for degrees and 
inches are incorporated. The headstock may be swung 
90 deg. and is clamped to the table by means of two 
bolts fitting in T slots. The bolts are placed at an 
angle, this construction serving to draw the base against 
the front edge of the swivel table and insure proper 
alignment. A hollow spindle is used that runs in ad 
justable, alloy-bronze bearings. A double-row ball bear- 
ing is used for the dead-center pulley. The headstock 
drive is independent of the table feed and is controlled 
by a lever at the front of the machine. The footstock 
is secured to the table in the same manner as the 
headstock and is equipped with a spring center. This 
center is provided with a locking lever and with a lever 
for withdrawing. The wheel spindle is of tool steel 
and is mounted in adjustable, alloy-bronze bearings. 
Ball-and-socket type of bearing housings are used to 
secure proper alignment. The wheel-stand slide is com- 
pletely universal. The handwheel for the table control 
can be rendered inoperative while power feed is being 
used, by means of a knob projecting from the center of 
the handwheel spindle. Adjustable ball bearings are 
used on the internal grinding fixture and the counter 
bracket. For wet-grinding work a centrifugal pump 
insures a proper flow of compound. The reservoir is 
in the base of the machine and a settling pan with three 
overflow baffle plates is used to prevent dirt or grit from 
reaching it. 

Standard equipment includes countershaft; two uni- 
versal rests; diamond toolholder and diamond; cutter 
tooth rest; 10-in. faceplate; face chuck plate with draw- 
in rod and collet; 6-in., four-jaw, independent chuck; 
internal grinding fixture, with counterbracket and belt; 
one pair of centers; set of work dogs; set water guards; 
one each 10x j-in. and 6x }-in. grinding wheels, and 
one 1x i-in. grinding wheel for internal grinding at- 
tachment; one dead-center headstock pulley; center oiler 
and a complete set of wrenches and spanners. 


A Gage for Testing Slots or Splines 


By ARTHUR L. COLLIER 


In the illustration is shown a gage which I devised 
for the inspection of slots and splines in shafts. I often 
found it difficult in our inspection department at the 
United Shoe Machinery Co. to determine whether the 
slots and splines were put in central, and it was on this 
account that the gage was designed. I have given it 
considerable use and find that it enables me to rapidly 
and satisfactorily inspect the parts of such work. The 
following is an explanation of the construction and oper- 
ation: A is the barrel with a central slot B to which 
different sizes of keys M may be attached by the screw 
C. D is the plunger, forced down by the finger and re- 
turned by the spring as shown at E, while the stop F' 
keeps it from coming out. This plunger is drilled at 
the bottom so that button S may be driven into it. This 
button has two holes in the head so that pins G may be 
inserted through them. The other ends of the pins are 
driven fast into the two half-round slide members H 
which fit the barrel and to them are attached the legs J 
which subtend an angle of 90 deg. The light springs 
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shown around the pins G have sufficient power to keep 
the parts H forced out from the plunger. Now, as the 
key of the gage is inserted in the slot of the shaft, and 
the plunger forced down by the finger, the legs J will 
straddle the shaft. Should the slot not be central it is 
evident that one leg must strike the shaft ahead of the 
other, consequently, the marks K separate, and the dis- 




















A GAGE FOR TESTING SLOTS OR SPLINES 


tance apart when both legs touch the shaft, will be a 
measure of the amount that the slot is milled off central. 
A layout proves that the distance the marks separate is 
equal to twice the distance that the slot is cut off central 
in the shaft being tested. 


The Sales Question in Belgium 
By Rost. G. PILKINGTON 


The writer has been interested recently in the discus- 
sion of the sales question, as it relates to machine tools 
in Belgium. Most of the conditions germane to the 
sale of machine tools, are of interest to exploiters of 
other products. 

I have knowledge of a new basic product that will be 
of future importance wherever any sort of structure is 
to be erected. Extensive preparations are on foot to 
market this product in every country where fundamental 
obligations are not considered as a scrap of paper. 
Needless to say, Belgium will receive attention commen- 
surate with its needs. What the men behind this pro- 
ject desire now to know, especially from specialists in 
possession of first hand knowledge, is: how present con- 
ditions affect the usual procedure of inaugurating a 
sales campaign in Belgium? For instance, Belgium is 
completely overrun at present by those whose very name 
causes a sense of loathing. If it is desired, at this time, 
to establish permanent connections in Belgium to the 
end of prosecuting active work as soon as the war is 
over, can it be done? Was it possible for sale’s agents 
who were active at the outbreak of the war to preserve 
any form of organization, or any sort of headquarters? 
Can even a patent be obtained, as is necessary if a prod- 
uct is new and of value? 

These and kindred questions are not for theoretical 
or academic reply, but for the attention of such men as 
M. Henri Benedictus, who will confer a favor on the 
writer if he will discuss them in these columns. 
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Washington, D. C., Jan. 26, 1918—There is much com- 
plaint among manufacturers, particularly among those 
with small plants and some not so small, about the 
difficulty of getting information in Washington or else- 
where concerning the kind of materials that are needed, 
or concerning any details regarding them. When a 
man wants to look over a drawing and specifications of 
a shell, in order to know whether he can handle the job 
or not, he is not pleased to be informed that these are 
only available to bidders and contractors. It is like 
telling a man that if he can make the kind of a machine 
you have in the box, you will let him see it. Occurrences 
almost as bad as this are happening every day, and 
makers of machinery for making shells and similar 
munitions are having extreme difficulty in securing in- 
formation needed to adapt their machines to the new 
types of shells. There should certainly be some place 
or methed whereby those with a legitimate reason for 
having information of this kind could acquire it without 
delay. A branch of the Bureau of Public Information 
might well be established for this purpose, headed by 
an engineer who understands the work. One of the 
great needs of the moment is, that necessary informa- 
tion be made available without delay. 

The concentration of inspection under one head is a 
long step in the right direction. The Inspection Division 
in charge of Col. B. W. Dunn, which has been located in 
New York for some months, is now located at 18th St. 
and Virginia Ave., Washington, D. C. The shift was 
accomplished speedily and with very little disturbance, 
considering the magnitude of the task. In this same 
connection, it is difficult to see why part of the Ordnance 
Department should be at 18th St. and another large sec- 
tion at 6th St., while both Food and Fuel Divisions re- 
main at 18th St. and Virginia Ave. Concentration is 
the order of the day, and it is a long journey from 6th 
St. to 18th St., and there seems to be no special need 
of the Food and Fuel Divisions being mixed in with a 
part of the Ordnance Department. 


MUNITION BROKERS AT FIVE PER CENT. 


Another and somewhat similar difficulty is en- 
countered by some who desire to keep their shops going 
by taking work for some of the many things needed. 
Even well-known and goodsized concerns find it hard to 
get in touch with orders as they come along, and do not 
have the opportunity to look over the work and bid for 
it or arrange for its manufacture on the cost-plus basis. 

Unless there is a man constantly on the job in Wash- 
ington, and one who knows the ropes very thoroughly, 
such concerns declare there is very little chance of get- 








CE 











MACHINIST 


S FROM OUR 
EDITOR 






@? 





ting orders, or even of opportunity to see the work; and 
when these same concerns are approached by men lo- 
cated in Washington either as agents for other firms or 
as brokers, with offers of getting them contracts on a 
five per cent. basis, the proposition is not exactly 
relished. 

All realize how thoroughly overwhelmed every de- 
partment and division is, and it is not difficult to see 
how an overworked officer might welcome the oppor- 
tunity to place orders by wholesale, finally to be dis- 
tributed by the one party. This, however, is a danger- 
ous business in many: ways, and the sooner a system 
can be devised and put into operation whereby all manu- 
facturers can get information and have orders issued 
direct, the better. Every reserve officer should sever 
his connection completely with all previous business 
interests, for the best of intentions are easily misunder- 
stood when it comes to placing orders. 

On the other hand I have recently met a man who 
secured a large order without influence of any kind. He 
simply stuck to the job until he convinced those in 
charge that he knew the work, that he was responsible 
in every way and that he meant business. This is one 
of the encouraging signs which will be welcomed by all. 


CouLD WE USE RUSSIAN RIFLES? 


There is an interesting development in the rifle field 
which is attracting attention and causing some com- 
ment. The New England Westinghouse Company of 
Chicopee Falls, have, as is generally known, been work- 
ing on a Russian rifle contract for something over two 
years. They have, or had, at last reached the wonder- 
ful production rate of 5000 rifles per day, when the 
new Russian government decided that it had no use for 
more rifles and cancelled the contract. Immediately the 
Westinghouse people made up a number of rifles (rumor 
says about 50) to take the U. S. Springfield ammunition, 
and presented them to the Government for test. They 
not only rechambered the barrel but altered the maga- 
zine as much as necessary, and cut off the barrel to 24 
in.—the same, or nearly the same as the Springfield. 
They evidently decided that the extra thousandth of an 
inch (the length of the Springfield according to the 
drawing is, or was, 24.001 in.) was not necessary, and 
the Westinghouse company presented them for test. 

Just what happened is not public property, but there 
seems to be no reason to believe that the Westinghouse 
company would present rifles for Government test 
unless it was sure they would shoot and stand 
up under the heavy Springfield charge. At any rate 


the rifle board evidently decided that interchangeability 
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was still the only thing to be considered and refused 
the offer to make these rifles at the rate of 5000 per 
day, which would probably come pretty close to the 
number of Enfields which are now being made. Instead, 
they gave the Westinghouse company an order for 
Browning machine guns, which we all hope will aston- 
ish the world and win the war; but in view of the fact 
that huge orders for Brownings are already under way, 
distributed among a number of shops, that it means 
months of delay while the Westinghouse company is 
making jigs, fixtures, tools and gages for the Browning 
gun, the advisability of the contract is being seriously 
questioned in some quarters. 

Five thousand rifles per day—which evidently could 
be turned out in a comparatively short time in addition 
to the large number of Enfields and Springfields which 
are now being made—would from the layman’s point of 
view, be a very desirable thing to have at this time, 
when preparing for the new army which will soon be 
on its way to camp. While we can all see that it would 
be better if all rifles were alike, the main requirement 
would seem to be that they shoot the same cartridge. 
The Russian rifle is a bolt action, not unlike the En- 
field and Springfield in operation, and would be easily 
learned so far as the handling is concerned. The neces- 
sity for interchanging parts on the firing line seems to 
have been somewhat exaggerated, and it would certain- 
ly seem better to have an ample supply of rifles than to 
be even a trifle scant of numbers for the sake of having 
them all alike. 

As one prominent production man put it, he believed 
“Pershing would rather have a million rifles that would 
shoot, than all the interchangeability in the world.” 
Rifles by the thousands and millions; machine guns in 
tremendous quantities, and artillery with all the am- 
munition needed, will make the Kaiser see that we 
really mean business. 


ORGANIZING THE SMALL SHOPS 


There is a great opportunity for some one to work out 
a thoroughly practical plan for coérdinating the small 
shops of the country into such units as can be used for 
manufacturing parts of munitions or other needed sup- 
plies. There are hundreds of small shops throughout 
the country, each anxious to do all it can, and with- 
out direction or knowledge as to what is needed or what 
it can do. 

There seems to be but one plan of solution, although 
the details must be worked out to suit different con- 
ditions. It is obviously not economical for a small shop 
to tool up completely to make entire articles such as 
fuses or shells. Too much of this has already been done 
in some of the artillery contracts. Several shops have 
been asked to make complete units, requiring a large 
variety of tool equipment and jigs and fixtures and gages 
when it would obviously have been more economical for 
each firm to specialize on some one part or unit, and 
assemble these units at a central point. This plan has 


its drawbacks, but they are far less serious than the 
drawbacks connected with the other method, if rational 
tolerances and sensible inspection are employed. 

To have a district engineer go over the plants and 
their equipment; to decide upon the work they can do 
best and to organize them into a union for this work, 
seems to be the most feasible plan. 


This, however, can 
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only be worked in connection with a central organiza- 
tion or clearing house for the War Department, located 
in Washington and having the power to parcel out con- 
tracts of this kind where it is feasible to do so. 

Under the present arrangement this cannot be done; 
there is neither a sufficient organization, nor men to do 
the work, and one cannot blame the officer who tells the 
small shopman that he cannot bother with such small 
outputs; but a lot of small shops can aggregate a large 
total, and they must be utilized if we are to make the 
great showing that should be made. 


UTILIZING PRESENT EQUIPMENT 


Jewelry shops are practically idle in many places and 
typewriter shops are not over busy anywhere. They 
all have a lot of equipment which is available in some 
sort of munition work, or in parts of it. The type- 
writer shops for example, can readily make a number 
of rifle parts, either for the regular production or for 
spare parts, and many of them have engineers and pro- 
duction men who can be depended upon to see that the 
parts interchange as far as necessary. Men and women 
of the jewelry trades have certain kinds of skill which 
can be utilized, even if their equipment is not precisely 
in line with munition production. Utilizing skill, labor 
and equipment which already exist, instead of waiting 
to build new machines and to train new people, is in 
the same category as making two blades of grass grow 
where only one grew before. 

Typewriter shops for example have a large amount of 
assembling space. This makes them the ideal place in 
which to assemble such work as comes within their 
scope, in addition to making as many parts as their 
equipment is suited to. 

We must not forget that there are other things than 
shells and fuses. Sighting devices of all kinds, range 
finders, belt buckles, canteen equipment, water bottles, 
camp utensils, buttons and everything that goes into a 
soldier’s or a sailor’s kit, must be made by the millions. 
The new ships will require thousands of small parts that 
are not made in the shipyards, but that can be made 
in small shops throughout the country, when the in- 
dustry is properly organized. 

The suggested method would not only get production, 
but it would increase the personal interest and real 
loyalty to the cause. It is not easy to be intensely and 
enthusiastically loyal to anything unless you are a part 
and parcel of it. When a man knows that he is working 
on something that has to do directly with our winning 
the war, he cannot help but feel a keener interest, and 
nothing can tie the different sections of the country to- 
gether closer, than to have all sections doing their bit 
on something tangible. 


Men Wanted by the Ordnance 
Department 


For service in the Ordnance Department of the Army 
the following positions are open to workers to serve 
in the United States: 

Clerical Positions: 2000 stenographers and typewrit- 
ers, men and women, $1100 to $1200 a year; 2000 type- 
writer operators, men and women, $1100 to $1200 a 
year; 2000 general clerks, men and women, $1100 a 
year; 500 index and catalog clerks, men and women, 
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$1100 to $1200 a year; 200 clerks qualifiea in business 
administration, $1200 to $1500 a year; 300 schedule 
clerks, men and women, $1400 to $1600 a year; 300 pro- 
duction clerks, not more than $1500 a year; 200 clerks 
qualified in statistics or accounting, $1100 to $1800 a 
‘ear; 100 statisticians, $1800 a year; 100 multigraph 
operators, men and women, $1000 to $1200 a year. 
Testing Positions: 200 engineers of tests of ordnance 
material, $1500 to $2400 a year; 200 assistant engi- 
neers of tests or material, $1000 to $1500 a year. 
Mechanical Trades Positions: 2500 machinists, $4 
day; 500 machine operators, $2.75 a day; 200 drop 
forgers, $5.75 a day (piecework) ; 300 toolmakers, $4.50 
a day; large numbers in practically all other trades. 
Drafting Positions: 500 mechanical draftsmen, $800 
to $1800 a year; 50 gage designers, $2000 to $3000 a 
year; 100 apprentice draftsmen, $480 a year. 
Inspection Positions: 300 inspectors of small-arms 
ammunition, $1500 to $2400 a year; 100 inspectors of 
artillery ammunition (high-explosive shell loading), 
$1500 to $2400 a year; 100 inspectors of artillery am- 
munition (forgings), $1500 to $2400 a year; 100 inspec- 
tors of artillery ammunition (ballistics), $1500 to $2400 
a year; 300 inspectors of field-artillery ammunition 
steel, $1500 to $2400 a year; 300 assistant inspectors 
of field-artillery ammunition steel, $3.50 to $5.00 a 
day; 500 inspectors of small arms $1500 to $2400 a 
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year; 100 inspectors of material for small arms, $1000 
to $1800 a year; 100 assistant inspectors of cannon 
forgings, $1500 to $2400 a year; 100 assistant inspectors 
of finished machine parts, $1500 to $2400 a year; 100 
assistant inspectors of gunfire-control instruments, 
$1200 to $1500 a year; 50 assistant inspectors of steel 
helmets, $1000 to $1800 a year; 50 assistant. inspectors 
of cleaning and preserving materials, $1000 to $1800 a 
year; 400 inspectors and assistant inspectors of powder 
and explosives, $1400 to $2400 a year. 

Salaries named are the usual salaries at entrance. 
Higher or lower initial salaries may be paid in excep- 
tional cases. Positions paying salaries higher than those 
named are usually filled through promotion. Men only 
are to apply unless it is otherwise specified. 

For further information apply to the representative 
of the United States Civil Service Commission at the 
post office or custom house in any city, or to the Civil 
Service Commission in Washington, D. C. Except for 
the positions of stenographer and typewriter, typewriter 
operator, multigraph operator, and general clerk, appli- 
cants are not assembled for a written examination, but 
are rated principally upon their education, training, 
and experience, as shown by their applications and cor- 
roborative evidence. JOHN A. MCILHENNY, 

President, U. S. Civil Service Commmission, 
Washington, D. C. 
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George W. Perks, formerly general man- 
ager of the American Seeding Machine Co., 


mann as chief engineer of the B. F. Good- 


rich Co., Akron, Ohio. listed in the army, 


master mechanic of the Gulf Coast Lines, chinery, and in 1891 he went to Milwaukee Superintendents’ and Foremen’s Club of 
with office at. De Quincy, La. where he established the Chain Belt Co. Mr. Cleveland. Monthly meeting, third Satur- 
Levalley was a donor of a great many gifts day. Philip Frankel, secretary, 310 New 

Nelson P. Hall has taken up the duties’ to charitable institutions. England Building, Cleveland, Ohio. 


of district sales manager for the Chicago 
territory of the Van Dorn & Dutton Co., 


denly of heart failure at his home in Mil- 
agg es = 4, ~—— at i. — =< 83 years. 
eel ; —— > 2 Mr. Levalley was born in Manchester, Conn. 
Springfield, Ohio, has succeeded A. P. Loh At the eutvenh of the Cava Wer he en- 
and after the war he Rochester Society of Technical Drafts- 
became superintendent of the St. Paul Har- men. Monthly meeting, last Thursday. O 
L. L. Allen, formerly general foreman’ vester Co., later becoming general manager. L. Angevine, Jr., secretary, 857 Genesee St., 
of the St. Louis, Brownsville & Mexico rail- It was at this time that he saw the neces- Rochester, N. Y. 
road at Kingsville, Tex., has been appointed sity of a positive drive for harvesting ma- 































for a _ short period, bridgeport, Mass. 


Howard Evans, secretary, Pier 45 North, 


ly meeting, fourth Wednesday of each 
month. A. E. Thornley, corresponding sec- 
retary, P. O. Box 796, Providence, R. I. 


Technical League of America. Regular 





Cleveland, Ohio. Mr. Hall will occupy 


offices at 14 East. Jackson Boulevard, Chi- Forthcoming Meetings j Oscar $. Teale, secretary, 35 Broadway, 


cago. 











meeting, second Friday of each month. 
New York City. 








Charles A. Swan, formerly superintendent 
of the Becker Steel Co. of America, has 


joined the sales organization of the Hess American Society of Mechanical Engi- Ill. Regular meeting, first Wednesday 
Steel Corporation, of Baltimore, Md. Mr. neers. Monthly meeting, first Tuesday. evening of each month, except July and 
Swan will look after the company’s business Calvin W. Rice, secretary, 29 West 39th August. E. N. Lay field, secretary, 1785 


in the Cleveland and Detroit territory. St.. New York City. 











Western Society of Engineers, Chicago, 


Monadnock Block, Chicago, Ill. 








IRON AND STEEL 


The Government Schedule of steel prices went into effect Sept. 24. 
Pig iron was set at $33 per ton: pig iron differentials were announced by 
he American Iron and Steel Institute on Nov. 3. Washington announced 
feet and pipe prices on Nov. 5. Warehouse prices have been revised, as 
‘own, by agreement between the War Industries Board and the ware 


ouses; new schedule in effect Nov. 15. 


PIG IRON—Quotations per ton were current as follows at the points 
eid dates indicated: 


Jan. 25 One Month One 

1918 Ago Year Ago 

No. 2 Southern Foundry. Birmingham. $33.00 $33.00 $23.00 

No. 2 Southern Foundry, Chicago 33.00 33.00 30.00 

*Bessemer, Pittsburgh , 37.25 36.30 35.95 

*Basic, Pittsburgh 33.95 33.95 30.95 

No. 23. Philadeiphia........... 33.75 33.75 30.00 

i ee Ce cite hhhe cee cue wae 33.95 33.00 31.00 

No, 2 “Southern Cincinnati. ‘ . 85.90 35.00 25.90 

Basic. Eastern Pennsylvania... . : B3.95 30.00 30.00 

*Delivered Pittsburgh; f.o.b Valley, 95 cents less 

STEEL SHAPES—tThe following base prices per 100 Ib. are for 

structural shapes 3 in. by \% in. and larger. and plates '% in. and 
Reavier, from jobbers’ warehouses at the cities named: 

———New York———,.  —Cleveland—. -—Chicago—~ 

One One One One 

Jan.°25. Month Year Jan.25, Year Jan. 25, Year 

1918 Ago Ago 1918 Ago 1918 Ago 

Structural shapes $4.20 %. 4 $3.75 $4-4.04 $3.85 $4.20 $3.75 

Soft steel bars. ; 4.10 0 3.75 4-404 3.85 410 3.85 

Soft steel bar shapes. 4.10 10 3.75 4.14 3.85 410 3.75 

Plats, 4 tolin.thick 4.45 4.45 4.75 4.39 4.50 445 4.50 


BAR tRON—Prices per 100 Ib. at the places named are as follows: 


Pittsburgh. mill , =. 50 $3.25 
Warehouse, New York. 4.70 3.75 
Warehouse. Cleveland 3.98 1 3.70 
po CTT ere 4.10 3.65 
STEEL SHEETS—The following are the prices in cents per 


warehouse at the cities named: 
— New York —. Cleveland -—Chicago— 


pound from jobbers’ 





a 

s 2 , ‘ , : 

a*8 a =. bo e be _ bo 

Se 2 3% 288 Ge See Gs Bee 

BO a= CFA OFC Be ORM BH OR 
*No. 28 black. 5.00 645 645 5.50 645 5.50 645 5.00 
*No. 26 black. 4.90 35 635 540 635 540 6.35 4.90 
*Nos. 22 and 24 black 4.85 6.30 535 6.30 5.35 6.30 4.85 
Nos, 18 and 26 black 4.80 625 530 625 530 625 4.80 
No. 16 blue annealed. 4.45 5.65 485 565 495 565 4.70 
No. 14 blue annealed. 4.35 5.55 4.75 555 485 5.55 4.60 
No. 10 blue annealed. 4.°5 545 465 545 4.75 545 4.50 
*No. "8 galvanized... 6.25 7.70 7.50 7.70 7.00 7.7 7.25 
*No. 26 galvannzed.. 5.95 7.40 720 7.40 6.70 7.40 695 
No. 24 galvanized 5.80 7.25 705 7.25 655 7.25 6.80 

*For painted corrugated sheets add 25c. per 100 Ib.; for galvanized 

corrugated add 


COLD DRAWN STEEL SHAFTING—From warehouse to consumers 
requiring at least 1000 Ib. of a size (smaller quantities take the standard 
extras) the following discounts hold: 


Jan. 25, 1918 One Year Ago 


New York List plus 25% List plus 20% 
Cleveland List plus 10% List plus 20% 
Chicago List plus 10% List plus 5% 


DRILL BROD—Discounts from list price are as follows at the 
places named: 


Extra Standard 
New York ... — mee . F , 30% 40 % 
Cleveland .. ives wee oe ord 30% 40 % 
Chicago ‘ 3 % 40% 
SWEDISH (NORWAY) IRON—The average price per 100 Ib. in 


ton lots, is: 


Jan. 25. 1918 One Year Ago 
New York $15.00 $8.00 
Cleveland 15.30 7.50 
Chicago 15.00 6.00 


In coils an advance of 50c. usually is charged 
Note—Stock very scarce generally. 


WELDING MATERIAL (SWEDISH)—Prices are as follows in cents 


per pound f.0.b. New York, in 100-Ib. lots and over: 
Welding Wire* Cast-Iron Welding Rods 
hm. Al. ve. “ss. ** | *% by 12 in. long.... 16.00 
No. 8, @, and No. 1¢ % by 19 in. long......... 14.00 
Ine ; } 7 ee Be? ON Bice ccccces 12.00 
Ne. 13. $ 21.00@30.00 % by 21 in. long......... 12. 
3. No. 14 and & | 
BO. BB... ccccces { *Special Welding Wire 
No. "2 - iI Me giovawty aaa ae iene 33.00 
a -oe Kinde ia dawatenn eae 30.00 
Very scarce. i: ¢éheeheebindshencauae ae 38.00 
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MISCELLANEOUS STEEL—The following quotations in cents 
per pound are from warehouse at the places named: 


New York Cle veland Obie 


Jan.25,1918 Jan.25,1918 Jan. 25 aro1s 
PN 2 cs eames 4.10 5.00 . 10 
OE eee 5.70 5.50 35 
Openhearth spring steel... 7.50 8.25 8. 00@s: 50 
Spring steel (crucible anal- 

Ra aie er 14.00 11.25 12.00 
Coppered bessemer rods. 9.00 ae 7.00 
Hoop steel . 4.95 4.95 
Cold-rolled strip steel. 9.00 aa 8.50 
Pe ne ivaasenneee 6.19%, er 7.00 


PIPE—The following discounts are for carload lots f.o.b. Pittsburgh; 
basing card of Nov. 6, 1917, for steel pipe and for iron pipe: 


BUTT WELD 


Steel Iron 
Inches roy Galvanized Inches my Galvanized 
%. \% and &. 44% 17% Te OR Bibecess 33% 17% 
-. waves . 48% 33 14 % To 
¥ to 3 ee ° dl % 37 iy % 
LAP WELD 
Chasen ee a én 44% 31% % eerreret ree 26% 12% 
2% to 6...... 47% 3414 % ae OO Giweans 28% 15% 
Dee OO Giwwewe 28% 15% 

BUTT WELD. EXTRA STRONG PLAIN ENDS 
%. % and & $9% 22% % SP Bibws sss 33 % 18% 
Ferrer. 45 % 32% %e 
SO Bibwsccan 49 % 36% ¢ 

LAP WELD. EXTRA STRONG PLAIN ENDS 
D nspeigevenss 42% =—6§ WM B_..... eee ee 27 % 14% 
wee Oe Gap eda 45 % 33% % 2s a 29% 17% 
 & Sf ea 44% 32% 9 , *. | Saw 28% 16% 


Stock discounts in cities named are as follows: 


-—New =e -—Cleveland—. -—— Chicago — 
G G Gal- 


al- a 

— vanized Black vanized inne vanized 

% to 3 in. steel butt welded 38% 22% 43% 28% 42.8% 27.8% 

3% to 6 in. steel lap welded 18% List 39 % 25% 38.00 18.8% 

Malleable fittings. Class B und C, from New York stock sell at list 
price. Cast iron. standard sizes, 15 and 5%. 


METALS 


MISCELLANEOUS METALS—Present and past New York quotations 
in cents per pound. in carload lots: 
Jan. One One Year 
19 is” Month Ago Ago 
eT ninee Me bor 23.50 30.00 
2 2 Ce Po teticanedaeananeee 85. 5.00 86.00 42.88 
ahs eee wees pane mae es iatato 7.00 ao 7.50 
DEE cvkbecdadekeds ude Oe de ane eaae 8. 00 .75 7.50 
*Government price. 
ST. LOUIS 
EY Sa. 0 enc ae Slaw eM Oe owe 6.85 6.37% 7.33 
RE ss ewnveneean eure G0ban6een< 7.87% 7.50 9 25 


At the places named, the following prices in cents per pound prevail, 
for 1 ton or more: 


-—— New York——,. —Cleveland—. — Chicago 


2? = 2 Ps 
eo w=o eso 22 eso a2 eke 
z= sft efo% 20 S0& os cow 
== CAS Or = Or<t Se On< 
Copper sheets, base. 31.00-—33.50 35-37 41.00 32.50 44.00 32-33 42.00 
Copper wire (carload 
a «state _ 32.00 36.00 36.00 28.50 44.00 31.50 36.50 
Brass pipe base. 36.50 38.50 47.50 36.50 52.00 38.00 46.50 
Brass sheets ...... 30.75 35.75 45.50 29.00 47. 30.50-31 44.00 
Solder % and % 
(case lots) ..... 48.00 40.50 27.50 47.00 28.25 44-45 28.25 


Copper sheets quoted above hot rolled 16 oz.. cold rolled 14 oz. and 
heavier. add lc.: polished takes lc. per sq.ft. extra for 20-in. widths and 
under: over 20 in.. 2¢ 


RODS—tThe following quotations are for large lots, 
and over. warehouse ; 25% to be added to mill prices 
to be added to w ‘arehouse — for extras: 


BRASS 
mill, 100 Ib. 
for extras; 50% 


Jan . 1918 One Year Ago 
Mill .. $25.00 $42.00 
New York 30.00 45.50 
Cleveland 34.00 42.00 
en ee a ee ree 37.00 47.50 


ZINC SHEETS—T’ +  Siieetes prices in cents per pound prevail: 





ee Sy es Is a occas Ko bn eee eon ehhws enn eubun weeaws 19.00 
In Casks———_, -——Broken — 
an. 25 One Jan. 25, 
1918 Year Ago 1918 vara Ago 
Cleveland ..... iceee Se 23.00 21.25 23.25 
New York . re 22.00 20.50 23.00 
GORD ccc qe sce. : oe 21.00 39 50 2250 33.00 
ANTIMONY—Chinese and Japanese brands in cents per pound. im 
toa lots, for spot delivery, duty paid: 
Jan 1918 One vou Ago 
EE, os ius Gu ier oe eae eee ia 5 5 ca 
DE dentwh it onedeesueen Oeeketwed 17.00 16.7 
i is er coecccece 16.00 15.7 

















January 31, 1918 AMERICAN 


yp0t 11 8 AULAAAAUA TAA EETOGOUEEEEDAATEA AA AA A UEA AANA ETNA AAA MANGA EAHA EAU ENU EAU GOAONGUEON NOAA OOMMMMNNN ADEN EDUROOROONGDENOOOUONUOOOAOOUEOUGOOGOU ENG OOUOCUONOUEOOOOUOOOOOULOOOGOEOOEOUOOONOOEGOOGOEOAUANUOONROGHOdOUNUUNNUOOUEOUEOUOOUEOOUOGEEOUSODEOUSOOUGNOONONNDEOOONNUNODNAUEOOOOUUOOONNASOOCAALIOOOLSUINOOOIUELE 


SHOP MATERIALS AND SUPPLIES 


MMMM 


OLD METALS—tThe following are the dealers’ purchasing 
prices in cents per pound: 


——New York—— — {foreland = —s 


Jan. 25, One Jan. 25. 

1918 Year Ago 1918 Year Ago 
Copper. heavy and crucible. 22.00 23.00 22.00 24.00 
Copper, heavy and wire...... 21.00 22.00 21.00 23.75 
Copper, light -—' bottoms..... 19.00 20.00 20.00 22.50 
Lead, heavy .... cin 5.75 6.00 6.25 6.75 
[CP gikbentecneveeeesee 4.50 5.50 5.25 5.25 
rr ert 14.25 14.00 15.00 14.75 
SS eee rere 10.50 10.00 11.50 12.25 
No. 1 yellow brass turnings.... 13.25 15.50 13.00 14.75 
BE 6 thee wk ade chinese ict es 5.5 6.50 5.75 7.00 


ALUMINUM—tThe foliowing prices are from warehouse at 


places named: 
Cleveland 


37.00c. 


New York 
No. 1 aluminum. guaranteed over 99% pure, in 
ingots for remelting (ton lots), per Ib..... 36—38c. 


COPPER BARS from warehouse sell as follows in cents per pound, 
for ton lots and over: 


Jan. 1918 One Year Ago 
I os a ee eae: 6 wae oa Py 00 41.00 
EE 56s ca ct eee eetis teen sheen baeeece ne 34.50 7.00 
Sere Te ee ree eT ee 30. 00 42.50 


Warehuse prices in cents per pound: 
Se "eee 





BABBITT METAL 
-—New York—, 


Jan. 25, One 25 . 35 

1918 Year Ago 1918 ‘us age 1918 Year Ago 
Best grade 70.00 60.00 93.00 60.00 70.00 50.00 
Commercial 40.00 35.00 22.00 35.00 25.00 @ 30.00 20.00 


SHOP SUPPLIES 


NUTS—From warehouse at the places named, on fair-sized 
-rders, the following amount is deducted from list: 


——New York—, i; — ie —. 1. 


Jan. 25, One Jan. 25, ne Jan. 
1918 YearAgo 1918 Year Ago 1918 Wear : Ago 
Hot pressed square. . . $1.00 $0.50 $1.40 $2.60 $1. os $3.00 
Hot pressed hexagon. 1.00 50 1.20 2.60 85 3.00 
Cold punched square. 1.00 50 75 3.00 1.00 2.50 
Cold punched hexagon 1.00 50 Th 3.00 1.00 3.00 


Semifinished nuts sell at the following discounts from list price: 
Jan. 25.1918 One Year Ago 


SS ery pee ore re eee 40% 50% 
EE cach Che ew eee D O6S a VOOR Re 60 % 50—10% 
CE chkekd ctWE COCR Oe . 410% 54 6d OE RS 50 % 50—10% 


CARRIAGE BOLTS—From warehouses at the places named 
the following discounts from list are in effect: 


New York Cleveland Chicago 
eS fo errr ee 30% 45% 40—2% % 
Career a ge eee ee 10% 35 % 30—5 


MACHINE BOLTS—Warehouse discounts in the following 


‘ities: 


New York Cleveland Chicago 
% by 4 in. and smaller........... 30 % 50 % 40—10 % 
Larger and longer uptolin. by 30in. 15% 40% 35—5 % 
WASHERS—From warehouses atthe places named the following 
amount is deducted from list price: 
For wrought-iron washers: 
New York $1.00 Cleveland ..... $2.00 Chicago ..... $3.00 


For cast-iron washers the base price per 100 Ib. is as follows: 
New York $5.00 Cleveland $4.50 Chicago 


COPPER RIVETS AND BURS sell a‘ the following rate from 
warehouse: 





—— Rivets — Burs— 
Jan. 25. 1918 One Year Ago Jan. 25. 1918 One Year ~* 


Cleveland. List plus 10% List poy 10% 7 , 10% List plus 10% 
Chicago... List price List price it price — List price 
New York. 20% Sem list ? 2% % from List plus 5% 10-2%% from 


list 


RIVETS—The following quotations are allowed for fair-sized 
orders from warehouse: 


New York Cleveland Chicago 
Steel 4% and emalier........... 30 % 35 % 40 %* 
rrr ees ee 30 % 35 % 40%* 
*For less than keg lots the diseount is 35%. 
Button heads, 3, 3, 1 in. diameter by 2 in. to 5 in. sell as fol- 
lows per 100 Ib.: 
New York ..... $70 Cleveland $5.85 Chicago $5.50 
Coneheads, same sizes: 
New York ..... $7.10 Cleveland $5.95 Chicago $5.60 
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MISCELLANEOUS 


SEAMLESS DRAWN TUBING—The base price in cents per pound 


from warehouse in 100-Ib. lots is as follows 
New York Cleveland Chicago 
Brass 36.50 36.50 38.00 
EN ars at b's ene 5 ae wile 39.00 37.50 39.00 
For immediate stock shipment 3c. is usually added. The prices of 


course vary with the quantity purchased For lots of less than 100 Ib. 
but not less than 75 Ib., the advance is le.: for lots of less than 75 Ib. 
but not less than 50 Ib.. the advance is 2%c. over base (100-Ib. lots): 
for less than 50 Ib, but not less than 25 ib., 5c. should be added to the 
base price; and for quantities under 25 Ib. the increase above base is 10c. 


TIN PLATES—Warehouse prices per box: 





Coke tin plate, 14 x 20 
-——New York- — Cleveland Chicago 
Jan.25. One Jan. 25, One Jan. 2 25, ‘ 
1918 Year Ago 1918 Year Ago 1918 Year Ago 
= ee $12.00 $5.00 $12.00 7.50 $11.75 $7.10 
xs ff. a 12.15 8.65 12.17% 7.70 11.90 7.25 
Terne plate, 20 x 28: 
Base Net Coat- 
Weight Weight ing 
100 Ib. 200 3. 78. 00 $13.30 $13.20 $17.90 $12.30 
I. C. 214 8. 13.80 15.50 18.25 12.60 
I. C. 270 S.. 15 80 15.75 20.35 14.90 
5. Ss 218 12.. 15.00 1410 19.25 13.00 
I. C. 221 0 15.. 15.50 14.60 19.50 13.95 
I. C. 226 30.. 16.50 15.75 20.50 4.85 
I. C. 231 25.. 17.50 16.25 21.30 1600 
I. C. 236 30.. 19.00 17.25 22.25 17.05 
I. C. 241 35.. 19.50 18.25 23.25 17.95 
I. C. 246 40.. f 2250 19.50 24.55 19.15 
Note—Quotations for New York furnished only on application. 
Above are the last market prices quoted, about Jan. 11. 


COTTON WASTE—The following prices are in cents per pound: 
New York—————~ 








Jan.25,1918 One Year Ago Cleveland Chicago 
White ... -. 11.001t013.00 13.0610 15.00 16.00 12.00 to 13.00 
Colored mixed. 8.5010 12.00 1000to 12.00) 12.50 10.00 to 1°.00 
SAL SODA sells as follows per 100 Ib. 

Jan. 25, 1918 One Month Ago One Year Ago 
A&R ee rae $1.60-1.75 $1.75 $1 75 
EE EE Fe 1.60-1.75 1.75 7d 
EE? alo win. obo bible ma dee 3 35 2.35 2:25 
Si EG SES te a rier eae 7.50 2.50 1.85 


COKE—tThe following are prices per net ton at ovens, Connells- 
ville, and cover the past four weeks: 


Jan. 4 Jan. 11 Jan. 18 Jan. 25 
Prompt furnace $7.00 $7.00 $7.00 $7.00 
Prompt foundry ........ 7.00 7.00 7.00 7.00 


WIPING CLOTHS—In Cleveland the jobbers’ price per 1000 is 
as follows: 
13% x 13% $45.00 13% x 20% 
In Chicago they sell at $30@33 per 1000 


FIRE CLAY—tThe following prices — 
Jan. 25,1918 1 Month Ago 


100-lb. bag 0 50 $0. 50 


Chicago 
75-Ib. bag .50 2.00 


Cleveland 


sells as follows per 100 Ib.: 
One Month Ago One Year Ago 


ROLL SULPHUR in 360-lb. bb! 
Jan. 25, 1918 


Pe vce Ske bs e0S $4.15 to 4.30 $4.15 to 4.30 $2.25 
Cleveland ; a wii 4.50 4.50 2 60 
CED Kecccetoevwavan 4.00 4.00 2.65 


LINSEED OIL—These prices are per gallon: 
-—New York— — Groveland —. — Chicago — 


Jan. 25, One Jan. Jan. 25. On 
1918 Year Ago 1918 ‘ war "Ago 1918 Year aoe 
Raw per barrel..... 3. 31 $0.96 $1.35 $1.00 $1. = 2 $0.98 
6-gal. cans .......- 1.41 1.06 1.50 1.10 1.4 1.08 


WHITE AND RED LEAD in 590-Ilb lots sell as follows in cents 
per pound: 


—————__ Red —__——{. -—— —— White—___ 
Jan. 25, 1918 1 Year Ago Jan. 25,1918 1 Yr. Ago 


ry Dry 
D In Oil Dry InOil andIn Oil and In Oil 
25- and 50-Ib. kegs 11.50 11.00 10.50 11.00 10.50 10.50 
12\%)-Ib. kes ..... 11.75 11.25 10.75 11.25 10.75 10.75 
109-Ib. kee ; 11.25 11.50 11.00 11.50 11.00 11.00 
1- to 5-Ib. cans 13.25 13.00 12.50 12.50 13.00 12.50 
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METAL WORKING 


NEW ENGLAND STATES 


eneeneenenenent 











Conn., Hartford—J. Frary, 465 Albans 
Ave., has had plans prepared by F. C 
Walz, Arch., 348 Trumbull St., for a 2- 
story, 45 x 49 ft. garage and a 10 x 18-ft 
boiler house. Estimated cost, $20,000, 

Conn.,, New Haven—The Marlin Arms 
Corporation, manufacturer of rifles and 
guns, has awarded the contract for a 
l-story brick factory on Dixwell Ave 

Conn,, New Haven—The New York, New 
Haven & Hartford R.R. plans to build a 
45 x 66-ft. addition to its machine shop at 
Cedar Hill. E. Gagel, New Haven, Ch. 
Engr. Noted Aug. 16 

Conn,., Stratford—The Housatonic Ship- 
building Co. is building a 30 x 60-ft. addi- 
tion to its shipbuilding plant. Noted Oct. 
18. 

Conn., Waterbury — The Chase Metal 
Works, Thomaston Ave., plans to build a 
l-story, 40 x 100-ft. addition to its plant 


Machin- 


Me., Portland—The General Shoe 
$200,000 


ery Co. recently incorporated with 
capital stock, plans to operate a foundry 
and machine shop. G. T. Spear, E. Perry 
and others are among the incorporators 
Mass., Cambridge — Fire recently de- 
stroyed the car shops and roundhouse of 
the Boston & Maine R.R. here. Loss, $125,- 


000. <A. B. Corthell, Boston, Ch. Engr 
Mass., Dorchester—G. N. Dowse, 8 Whit- 

ten St., will build a 1-story, 100 x 100-ft 

brick garage at 1676 Dorchester Ave. Esti- 


mated cost, $50,900. 

Mass., North Grafton—Fire recently dam- 
aged the factory of the Hi- Lo- Jack Co., 
manufacturer of auto jacks. About $15,000. 


Manu- 
motor 
a l- 


Westfield — The Westfield 

Co., manufacturer of 
awarded the contract 
400-ft. factory. 


Mass., 
facturing 
cycles, has 
story, 62 x 


for 


N. H., Portsmouth—The Atlantic Engine 
& Shipbuilding Co., New York, has pur- 
chased the plant of the Colonial Paper Co., 
and will equip same for the manufacture 
of steel vessels for the government. 


MIDDLE ATLANTIC STATES 


Md., Curtis Bay—( Baltimore P. O.)—The 
t&. L. Newton Shipbuilding Co. will soon 
commence the construction of a shipbuilding 
plant at Marley Neck in the Curtis Bay 
section. 


Md., Edgewood—The Ordinance Division, 
War Dept., Wash., D. C., has awarded the 
contract for the erection of a filling plant 
for bombs at Gunpowder Neck. Estimated 
cost, $4,000,000. 


Md., Hagerstown—The Pangborn Corpora- 
tion, manufacturer of sand blast equipment, 
is receiving bids for a 100 x 150-ft. foun- 
dry, 60 x 190-ft. addition to its machine 
shop, and a 40 x 60-ft. woodworking shop. 
7. F. Stine, Asst. Treas. 


N. J., Bayonne—H. Steers, Inc., West Ist 
plans to build an addition to its ship- 


St., 
plant on Kill von Kull water 


building 
front. 


N. J., Kearney—(Arlington P. O.)—The 
Federal Shipbuilding Co., a subsidiary of 
the United States Steel Corporation, 54 Dey 
St.. New York City, plav« t- *-""? a large 
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shipbuilding plant on the Newark Meadows, 
near here, to consist of a plate shop to 
cost $400,000; a joiner shop, $30,000; boiler 
works, $170,000; sheetmetal shop, $20,000; 
electric power house, $60,000; paint shop, 
$5000; main store buildings, $20,000; 
branch stores Nos. 1 and 2, $12,000; also 
a machine shop, foundry and forge shop, 
rigging shop, etc. 


N. J., Newark—The Upson 
162 Riverside Ave., manufacturer 
rope, is building a 2-story factory 
tion. Estimated cost, $15,000. Noted . 


Walton Co., 
of wire 
addi- 
Jan. 3. 
Wire 
with 


Chautauqua 
incorporated 


N. Y., Dunkirk—The 
Corporation, recently 
$250,000 capital stock, has acquired the 
building of the Dunkirk Development Co 
on Lueas St., and plans to equip same for 
its own use, and will also build additions 
to include a rolling mill, melting furnaces, 
hammer department, etc Estimated cost, 
$250,000. 


York—(Borough of Manhat- 
Corvan, 490 West End Ave., 
has had plans prepared by J. C. Cocker, 
Arch., 2017 5th Ave., for the erection of a 
5 17 x 40-ft. brick garage on 53rd 


»-Story, 
St Estimated cost, $80,000. 


NM. We 
tan)—T. G. 


New 


. ¥., New VYork—(Borough of Manhat- 
tan)—D. Meehan, 1966 Bway., has had 
plans prepared by J. C. Cocker, Arch., 2017 
5th Ave., for a 6-story, 37 x 100-ft. garage, 


Estimated cost, $130,000. 


N. ¥.. New York—(Borough of 
tan)—The New York Shipbuilding Co., 12 
Bway... has awarded the contract for a 1- 
story, 45 x 300-ft. brick and reinforced con- 
crete factory Estimated cost, $25,000. 


Manhat- 


N. Y¥., New York—(Borough of Manhat- 
tan)—S. Ransom, 541 West St... manufac- 
turer of plumbers’ supplies, plans to build 
a 5-story, 20 x 36-ft. addition to factory 
Noted Nov. 29. 


of Clark Bros., 
of machinery, 
as previously 


Ne Ba 
Lincoln 
was not 
stated. 


Olean—The factory 
St., manufacturer 
destroyed by fire 
Noted Jan. 19. 


Bethlehem—Fire recently destroy- 


Penn., 
Bethlehem Steel 


ed the forging plant of the 


Co. Loss, $10,000 

Penn., Harrisburg—The Harrisburg Pipe 
and Pipe Bending Co. is building a 1-story 
factory Estimated cost, $8000. Noted 
Jan. 10 

Penn., Oil City—Fire recently damaged 


the plant of the Oil City Foundry Co. 


Penn., Parke—Fire recently damaged the 
hammer shop and the 21-in. mill of the 
Crucible Steel Co. of America. 


Penn., Philadelphia — The Ajax Electric 
Co., recently incorporated with $100,000 
capital stock, plans to establish plant for 
the manufacture of electric generating ma- 
chinery. W. C. Banks, 52 12th St. H. 
Shippen and D. C. Roberts, all of Hoboken, 


incorporators. 


Penn., Philadelphia—The Atwater Kent 
Manufacturing Co., 4937 Stenton St., manu- 
facturer of ignition systems, is in the mar- 
ket for 50 new machines. 


Penn., Philadelphia—The Schlichter Co. 
plans to build an addition to its plant at 
Trenton and Erie Ave. 


Penn., Pittsburgh—The Kennedy Refrac- 
tories Co. has awarded the contract for a 
1-story, brick and reinforced concrete fac- 
tory. Estimated cost, $44,000 





Penn., South 


Loading Co., 
ware, and 
Steel Co. 


Penn., 
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Bethlehem—The Bethlehem 
incorporated in Dela- 
with the Bethelehem 
thlehem, plans to establish a 
the manufacture of shells 


recently 


The Erie RR. 


plans to enlarge its shops here. H. B. Owen, 


50 Church St., 


New York City, Ch. Ener. 


Penn., Uniontown——The Uniontown Foun- 


dry Co., 


capital stock, 


E. R. Floto, 


recently 


incorporated with $10,000 
plans to establish a foundry. 
Uniontown, interested. 


SOUTHERN STATES 
Ala., Bessemer——-The National Steel Prod- 


ucts Co. has 


purchased a site and plans to 


build a factory. Noted Sept. 27. 

Fla., Apalachicole—The Rayburn Lumber 
Co. plays to build a shipbuilding plant. C 
D. Logan, Mer. 

Ga., Atlanta — The Mackle Construction 
Co. plans to build 38 buildings to be used 
for the repairing of automobiles, motor- 


cycles, etc., 


for the U. 


S. Government. Cost 


between $1,500,000 and $2,000,000 


Ga.,, 
bama Ry. 
recently 


Ch. 
Tenn., 


chine Co., 
capital 


Ener. 


Lofton, 425 


Vine St., 


Tenn., 
Works plans 
recently 


Ww. Va. 
bide Co. pla 
manufacture 
$500,000. 


WwW. Va. 


Government has 


Chattanooga—The Southern 
recently 
stock, 
the manufacture of shrapnel shells. 
Houston 
and 


Lenoir City—The Lenoir City 
destroyed by 


Brom well—The 


Fitzgerald—The Birmingham & Ala- 
plans to rebuild its machine shop 
destroyed 
$50,000 and $100,000. 

Noted Jan. 


between 
Atlanta, 


fire. 
I. L. 
24. 


Cost 


Beall, 


by 


Ma- 
$200,000 
plant for 
H. M 
1540 


organized with 
plans to build a 
St., F. Spurlock, 
others, incorporators. 

Car 
to rebuild its machine shop 
fire. 


National Car- 
plant for the 
Estimated cost, 


ns to build 
of chemicals. 


a 


Charleston—The United States 


awarded the contract for 


an explosives plant to be erected here. 


W. Va., 


Y 
and Tron Co., 


orkville—The Wheeling Steel 
Main and South St., Wheel- 


ing, has purchased a 80-acre site and plan 
to build additions to its plant here. 


MIDDLE WEST 
Chicago—The Century Rubber Co 
has had plans prepared for a 6-story fac 
tory to be erected on West 31st St. Esti 
$100,000. Address C. J. Venn, 


mated cost, 


1346 Rawson St. 

Ill., Clearing—The Standard Steel Cast- 
ings Co. plans to build a 1-story, 126 x 
402-ft. addition to its plant. Estimated 


cost, $100,000. 


Davidson & Weiss, 53 West 


Jackson Blivd., Arc... 


Ill., St. Charles—Fire recently destroyed 


the plant of 


the Doig File Co. 


Ind., Anderson—The Hayes Wheel Co., 3rd 


and Sycamore St., 
tion to its plant. 


plans to build an addi- 
E. R. Holdson, Mer. 


Ind., Fowlerton—Fire recently destroyed 


the plant of the Fowlerton Canning 


Co 


Loss, $20,000. 


Ind., 
Foundry Co., 


a 1-story, 100 x 200-ft. brick and reinforced 
concrete factory 


Wayne St 


Jefferson—The American Car and 





has awarded the contract for 






to be erected on East 
Estimated cost, $60,000. 
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Women are successfully filling the positions of 
skilled mechanics in the majority of machine 
operations connected with airplane engine manu- 
facture in Great Britain. 





Gnome and Le Rhone engines, to say nothing of the in- 
ternal combustion engines used for tanks, motor cars, 
tractors, motor busses, motor lorries, and, in short, all 
motor vehicles. 

All the illustrations here given are from photographs 
due to the courtesy of the department named, and relate 











of women in miscellaneous work called for in the with the production of the Clerget engine for which 


[er article on the employment in Great Britain Great Britain. The larger part however, is concerned 
production of airplanes appeared on page 705, Gwynnes, Ltd., have more than one works. This engine 


Vol. 47. The 
present arti- 
cle is con- 
cerned mainly 
with some of 
the operations 
undertaken 
by women in 
England in 
the manufac- 
ture of en- 
gines for air- 
craft. In this 
direction, as 
this article 
will perhaps 
suggest, a 
large amount 
of extremely 
good work has 
been done, 
and the exhi- 
bitions organ- 
ized and held 
throught o u t 
the country 
by the labor 
supply de- 
partment of 
the British 
Ministry of 
M u ni tions, 


have always had as an attractive feature, examples of en- general rule can be applied it is that the women 
gines and engine parts resulting from women’s labor. at the extreme ends of the social scale are most suc- 
Women have been employed on the Clerget, R. A. F. cessful in this work; for the middle class seems rather 
(Royal Aircraft Factory), Hispafio Suiza, Beardmore, uncertain as to its social status and fails to “mix” 


to the work of women in several factories throughout 






























eiininttetiadtiieniee a a aN mem 18 Of the mul- 
: ) ticylinder, ro- 
| tary type, and 
with only the 
slightest res- 
ervation, it 
is machine- 
produced 
through o u t. 
The firm 
named is 
* among the 
most success- 
ful exponents 
of female la- 
bor. In cer- 
tain factories 
there are 
about 1800 
employees, of 
whom 700 are 
women. They 
are of all 
classes, liter- 
ally; from 
the daughters 
of duchesses 
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well with the others or to take the same serious interest 
in the tasks they are assigned. In several respects the 
Arm’s practice in dealing with women 1s slightly differ- 
ent from that usually observed. The women erter and 
leave at the same time as the men, a one-break day be- 
ing worked, with a quarter of an hour rest in each shift, 
civing an opportunity in the afternoon for the tea in- 
terval which has generally been found so valuable in 
connection with the employment of women in England. 

As to pay, the piece rates for men and women are 
alike, and put generally, the women are not segregated, 
but take their places in the shops beside the men, and 
are permitted to undertake any operation for which they 
are found capable. As timekeepers they are at least 
equal to the males. Rest rooms are of course provided, 
and, somewhat unusually, the men and women use the 
same eating rooms. 

The works are run strictly according to a planning 
system, and progress girls are employed in the shops. 
At one works the stores are kept successfully and com- 
pletely by women; they even become head storekeepers. 
Convenient bins or rather sets of wooden drawers de- 
vised by C. V. Armitage, the works manager, prove valu- 
able aids. The drawers slope downward, and show the 
contents of each at a glance. 


THE PLATING DONE BY WOMEN 


In erecting, stripping down and reérecting the en- 
gines, a woman is in each gang; the proportion in the 
erecting shop being one woman to two men. In the 
carburizing section the plating is done by women, but 
here a man is in charge. Similarly in the heat-treat- 
ment department: while a man is in charge, women are 
employed on the smaller pieces for such work as re- 
heating, plunging, etc. Women, too, are engaged for in- 
spection purposes. 

For machining and other operations the women are 
actually trained in the shops, standing by and watching 
the operation of machines, etc. This is preferred to the 
instruction of women in schools, even when the school 
is in the works; as the women thus quickly become ac- 
customed to the general shop atmosphere and condi- 
tions; and in particular they are found to appreciate 
more readily the value and need for care in the use of 
precision tools, gages, etc., an advantage which the semi- 
skilled laborer often lacks. As is fairly common, the 
women are found quick in learning one particular oper- 
ation, perhaps more so than men; but they do not 
change readily from one operation to another. In short, 
it is not usually found commercially expedient to at- 
tempt to shift them. 

Setting-up is commonly done by men, with few ex- 
ceptions. The -factory is run almost throughout with 
single-operation machines, even the ordinary lathe be- 
ing so used. The product of the automatic has not been 
found sufficiently accurate to pass the official inspection. 
It is perhaps of special interest to note that the metric 
system is used throughout the works; it might indeed be 
difficult to find an ordinary footrule there. The limit of 
accuracy is 0.01 mm. 

The method of machining the Clerget engine varies 
to some extent with the shop, and while as mentioned, 
Gwynnes, Ltd., have more than one works thus engaged, 
theirs is not the only firm producing the engine. For 
the cylinder, all systems however may be said fairly to 
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be based on the following schedule: the cylinder is 
approximately of shell form, of 40 to 45 tons tensile 


steel. The rough forging weighs 80 lb. to 84 lb., the 
bore is about 120 mm. and the finished piece weighs 


3980 g., or 8.8. Ib. 
OPERATIONS 


1, 2 and 3 (often combined in one). 
turn; time, 3 hours. 

4. Bore, turn at end, face to depth and face collar; limit, 
plus or minus 0.1 mm.; capstan lathe; time, 134 hours. 

5. Turn taper and turn shoulder at back end; limit, 0.1 mm. ; 
capstan lathe; time, 1 hour. 

. Bore and thread inlet and exhaust holes; capstan lathe; 
time, 14 hours. - 

7. Bore, face and thread for sparking plugs; time, 1 hour. — 

8. Rough-turn webs, except on sparking-plug zone; limit, 
plus or minus 0.2 mm.; four cylinder tools held in a single tool- 
holder are employed in center lathe; time, 45 minutes. 

9. Rough-mill webs on sparking-plug zone; time, 30 minutes, 

10. Finish-mill webs to diameter; limit, 0.05 mm.; time, 30 
minutes. : 

11. Mill slot between sparking-plug holes; time, 15 minutes. 

12. Mill end of grooves in sparking-plug zones to complete 
operation 9; time, 30 minutes. ’ ‘ 

13. Drill and tap stud holes of cylinder top, and drill for mill- 
ing slots on top; radial drill; time, 45 minutes. 

14. Rough-mill top webs; time, 14 hours. 

15. Taper-mill top webs; time, 30 minutes. 

16. Mill 5 mm. slots in top; time, 20 minutes. P 

17. Mill radius, round inlet, valve hole; time, 20 minutes. 

18. Mill radius, round exhaust, valve hole; time, 30 minutes. 

19. Turn radius at bottom of webs; limit, plus or minus 0.5 
mm. ; time, 14 hours. 

20. Finish-turn taper of webs; time, 14 hours. 

21. Bore cylinder ready for grinding; time, 30 minutes. 

22. Grind, rough and finish bore; limit, plus 0.025 mm.; time, 
1% hours. 

23. File up and remove burrs. P 

24. Finish-turn to weight and to center of gravity; limits, 
weight, plus or minus 5 g.; dimension, plus or minus 0.02 mm., 
time, 24 hours. 

25. Mill clearance for connecting-rods; time, 15 minutes. 

26. Mill for stop pin; time, 10 minutes. 

27. Drill oil holes and holes for valve spring; sensitive drill ; 
time, 10 minutes. 

28. Lap bore by hand; time, 30 minutes. 


Some of these operations are done by men as a rule, 
and this has applied to operation 24: finish-turn to 
weight, etc.; but at any rate in one of the works, as 
this article will show, a woman is now successfully 
undertaking the operation. According to what may be 
regarded as standard practice, operations 4, 5, 6, 7, 9, 
10, 14, 15, 16, 17, 18, 19, 20, 22 (with skilled men;) 27 
and 28 are regularly undertaken by women; and in fact, 
only on operations 13, 21, 24 (sometimes by women) 25 
and 26, were skilled men required. The total machin- 
ing time is 22 hours 45 min. 


Face, bore and rough- 


WOMEN OPERATING BORING MILLS 


Fig. 1 illustrates women operating Webster & Bennett 
duplex boring mills, rough-turning the cylinders. An 
interesting point here is that women are found much 
more ready than men to work a duplex machine to its 
full capacity, the prime object of the women being to 
earn as much money as possible. This type of machine 
is found specially suitable for women; for the lift to the 
table is fairly direct, with very little overhang of the 
weight. For this machining process extreme accuracy 
is not required; the product may vary ,, in. in diam. 
provided it is on the plus dimension. 

Fig. 2 shows the operation of a No. 9 Herbert com- 
bination lathe, finish-boring cylinder and facing accu- 
rately to length. This is finished internally to a locating 
diameter and the cylinder is also finished at the bot- 
tom. Fig. 3 shows the roughing of the radiation ribs 
on the cylinder, a comb tool being employed. Fig. 4 
shows a Dean, Smith & Grace lathe, woman-operated, 
for finishing the cylinders. This was formerly the work 
of a specially skilled man. The cylinder has to be 
brought both to weight and to balance, with the center 
of gravity in a given position. The work is particu- 
larly well done; the operator here was trained in the 
works and can really be termed skilled. Another skilled 
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piece of work is shown in Fig. 5. Heére the top of the 
cylinder is being milled in a No. 2 Becker machine, the 
woman setting-up her own tools and working to limits 
of 0.05 mm. 

Turning from the cylinder, readers will recognize 
in Fig. 6 the Potter & Johnston machine engaged on the 
production of pistons of an aluminum-copper alloy, the 
whole of the turning and grooving here being done. 
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11 a woman is seen operating a Landis grinding ma- 
chine on airplane engine camshafts, the limit being 0.02 
mm.; while Fig. 12 shows another Landis grinding ma- 
chine being used for the production of exhaust valves, 
the stamping being roughed down and finished to limits 
of 0.01 mm. on the stem and radius. As another ex- 
ample of grinding, Fig. 13 shows a Bryant chucking 
grinding machine operating on ball-bearing sleeves to 
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WOMEN IN AERO ENGINE PRODUCTION. 


The operator runs two machines. In Fig. 7 a Herbert 
2-spindle sensitive drill is shown, the work consisting in 
jig-drilling holes for exhaust-valve seats. Two sizes of 
drill are used and such setting-up as is necessary is 
undertaken by the woman herself. Incidentally the view 
shows the method by which the cutting lubricant is con- 
veyed to the small tank below by means of a vertical 
channel. 

Women engaged in filing-up induction pipes and on 
fitting work necessary on pistons and cylinders, are 
shown in Fig. 8. Generally, however, the fitting work 
done by women is not of a specially skilled order, but an 
exception is to be found in the air pump. The aluminum 
casing, as shown in Fig. 9, is being turned in an ordi- 
nary lathe, the work being jigged and set to locating 
plates for every operation. A separate and complete 
department is allocated for this detail, and here all the 
machining and all the fitting is entirely the work of 
women, who show special skill. 

The remaining illustrations are intended to supple- 
ment the foregoing so as to give a fairly good idea of 
the complete range of machining work undertaken by 
women in airplane engine manufacture. They do not 
apply to the Clerget engine, but refer in fact, to the 
work of several firms. Fig. 10 for example, illustrates 
women engaged on Bardons & Oliver turret lathes, bor- 
ing and reaming the gudgeon-pin holes and recessing 
the crankshaft end of engine connecting rods. In Fig. 
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limits it is said, of 0.0005 in., and in Fig. 14 the woman 
is undertaking the internal grinding of a cast-iron cyl- 
inder to limits of 0.001 in. In Fig. 15 women are em- 
ployed on center lathes where they are turning valve 
guides for engines and working to 0.002 in. on four 
diameters. Finally Fig. 16 illustrates a gang of two 
women and one man “stripping” airplane engines for in- 
spection after they have gone through their 3-hour en- 
durance test. 


New Chief of Production Division 


Guy E. Tripp, of New York, heretofore chairman of 
the Westinghouse Electric and Manufacturing Co., has 
been appointed by the War Department as chief of the 
Production Division of the Ordnance Department, in- 
trusted with the task of supervising and stimulating the 
production of all ordnance supplies. 

Mr. Tripp was selected because of his experience in 
the manufacture of munitions of all kinds, the West- 
inghouse company having obtained large contracts from 
the British and Russian governments immediately on 
the outbreak of the European war. Mr. Tripp is credit- 
ed with bringing to the department the highest obtain- 
able type of experience and ability to insure speedy 
and careful production of munitions. The board of di- 
rectors of the Westinghouse company has given him 
a leave of absence for the duration of the war. 
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A Correspondence Course for Employers 


By HARRY’S UNCLE 


for work lined up every morning, I have often won- 
dered by what system the sheep were separated from 
the goats, and the most promising candidates selected 
for the coveted jobs. Though I can make but a very 
small contribution to the sum of human knowledge on 
this recondite topic, I have accumulated a little informa- 
tion concerning the methods adopted by a few shops. 
One large manufacturing establishment has appointed 
as monarch of the “hiring-on” window, a gentleman 
who had the misfortune to lose a leg in the company’s 


I: ANTE belium days, seeing the crowds of applicants 





employ, while loading machinery upon a freight car. 
Not, of course, in consequence of the withdrawal of his 
suit for damages, but in mere casual synchronism 
therewith, he was given his present life job, which he 
certainly performs to the queen’s taste. In considera- 
tion of certain glasses of beer, paid for by a friend 
of mine, he revealed his methods as follows: “On 
Mondays I turns down all the men with white collars, 
on Tuesdays all with blue eyes, Wednesdays all with 
dark eyes, and so on,” to which lucid exposure of the 
secret of his position he added in a burst of candor, 
“red-headed men I never hires, and there do be days 
when I has a grouch and just hires every tenth man.” 
The superintendent of this shop has often complained 
that there are no longer any good men obtainable, and 
bemoaned the sad necessity of firing within a month 
65 per cent. of the men hired. I’m unable to con- 
jecture why he should have any such trouble, but there 
must be some reason. 

Far preferable, and far more successful, is the sys- 
tem of a near-by shop, employing some two hundred 
machinists. Here the seekers for work are lined up 
on anxious seats and inspected by a female “stenype- 
writer” who unhesitatingly relegates some to the discard, 
causing the others to be conducted to a Higher-up for 
his examination. This worthy damsel bases her choice 
on the good looks, or lack thereof, of the seeker; con- 
sequently this shop is noted throughout the length and 
breadth of the city it adorns for the personal pulchritude 
of its machinists, whose goings-out and comings-in are 
watched with profound interest by the girls of a de- 
partment store across the street. Proud as I might be 
were the facts otherwise, I humbly confess that I have 
never been employed in this shop. 

In another shop the superintendent, himself a ma- 
chinist, deems it no derogation from his dignity to make 
in person the selection of his employees. He gets good 
men and plenty of them, and the fact that one has 


worked for him is accepted by all the neighboring er- 
ployers as prima facie evidence of skill and capacity. 

But all of these varying methods, whatever their 
respective merits or defects, are soon to be abandoned 
in favor of one that has lately burst in full effulgence 
on a delighted world. 

You don’t know what I mean? Why, son, don’t 
you ever see the magazines? MHaven’t you read of 
scientific psychology? Its coming may not be “that 
far-off event toward which the whole creation moves,” 
but it’s a long step in that direction. 

Soon the crude methods of a bygone age will be cast 
into oblivion, as “waking science breaks her rusted 
chain.” No longer will the man-out-of-a-job approach 
with anxious mien the autocrat of the employment 
bureau. With body erect, as a man should walk, he 
will be ushered into the presence of the psychologist, 
courteously invited to a chair, and given a set of blanks 
to fill out, while assistants of the presiding genius 
record his facial angle, cranial index, dental equipment 
and other data important in their bearing on his ability 
to run a lathe or to rule and govern the movements 
of a height-gage. The very paper of the forms to 
which his eyes are directed will tend to remove his 
thoughts from the grimy surroundings of his daily 
labor, and rejoice his wsthetic soul by their beauty. 
Far be it from me to give a false idea that my erudi- 
tion familiarizes me with écru, mauve and ashes-of-roses. 
These mystic words convey no meaning to my darkened 
understanding; but such, a female fount of wisdom as- 
sures me, are the rightful designations of the beauteous 
hues of a set of blanks presented for her verdict. I 
don’t know what they are, but take it from her, they 
are all in the “deck.” 

Now I sincerely hope that no light-minded reader will 
spring the old tale, absolutely without pertinence to 


w You come with me, young man!” 





our subject, of the boy to whom the phrenologist re- 
vealed his fitness for exalted station, basing his diag- 
nosis on the unusual development of a certain “bump,” 
only to hear his unappreciative client yell “Leave be 
of that. That’s where Johnny beaned me with a ball.” 

What we are talking about is science. An acquaint- 
ance of mine, who at thirty-odd, has attained a respon- 
sible executive position in a large business, had his 
prepossessions in favor of this newest development 
strengthened, when an expert, on the evidence of his 
careful examination pronounced him “of great, really 
phenomenal executive ability.” However, just to “make 
assurance doubly sure,” he had himself examined by 4 
second expert, and this time sinfully suppressed the 
answers to questions (on the mauve blank, I think) 
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wich would have revealed his various places of former 
e::ployment and his rapid promotion. This time, alas! 
he was placed among the inglorious goats, as one who 
“+ yay do for a subordinate position, but is utterly devoid 
of initiative.” We may smile, but need we be surprised 
that science must creep before it can walk? Even our 
lear friend, Scientific Management, had its salad days; 
nen the alleged expert, knowing a lathe from a drop 
immer only by their 
ictures in his book, or- 
iered every one of a long 
ine of lathes provided 
with new feedworks—as 
he feed which the book 
prescribed for a certain 
cut, 0.0625 in., could not 
be obtained, the nearest 
approximation provided 
by the benighted de- 
signer of the machine being ;; in., and the lathe hand 
admitted it. 

Let us not be too critical, but rather fix our thoughts 
on the joyous fact that a serious attempt is to be 
made to abolish the present luck-and-chance, systemless 
system of hiring men; and instead of criticizing, let us 
consider the benefits derivable from the change. Not 
only will the employer be freed from the incubus of 
incompetence in his men, and the men be sure of find- 
ing employment in the capacities to which they are 
best fitted, but think of the load of foreboding to 
be removed from the anxious soul of little Johnny’s 
fond papa, who knows from the lad’s liking for his 
toy train, that kindly Mother Nature has bestowed on 
him talents that will make him a successful railroad 
manager, if he has a chance; yet papa sadly reflects 
that his boy’s abilities may remain undiscovered and 
he be doomed to spend his days not in swaying the 
sceptre of authority over toiling thousands, but in the 
more prosaic and less remunerative swaying of the 
pick over the reluctant soil. 

Even if his life work brought no other reward, 
imagine the joy of the psychologist as he reflects that 
he has made the heart of little Johnny’s dad leap with 
gladness, even as leapeth the wild roe of Mt. Ararat 
when, peradventure, a burr lodgeth beneath his tail. 
Will the gladsome day dawn when this system is ex- 
tended to cover “firing” as well as hiring—when a man 
need have no fear of losing his job till he is sum- 
moned to the inquisitorial chamber to fill out blanks 
printed in sombre black with wide margins of the same 
funereal hue? We all know something of the reasons 
which now condemn us to “get the gate’”—such as 
voting the wrong ticket, being of a race or religion 
deemed undesirable by the powers that be, belonging or 
not belonging to a union, omitting the “Mr.” in address- 
ing some functionary, etc. Will questions on these 
fateful points be included in the dread list whose truth- 
ful filling out dooms us to exclusion from the shop where 
we have been privileged to earn our weekly stipend? 

All this is hidden from our eyes on the laps of the 
rods, but on one blank, whose delicate tint I’m told 
‘onveys no slighest hint of its possible fell purpose, 
[ read this: “State fully your membership in or affilia- 
tion with any secret orders or associations,” and thereby 
hangs a tale. 
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The “big boss” of a certain corporation which boasts 
that it “gets good men and keeps them, no employee 
ever being discharged, save for adequate cause and 
after patient investigation,” chanced to notice that from 
one department employing about one hundred men, 
eighty had been discharged within three months; all, 
according to the records, for “gross incompetence.” 

He asked an old friend whom he knew to be a good 
workman, to seek employment in this department and 
endeavor to discover why this thusness. During his 
first noon hour the new man was advised by a neigh- 
bor who had recognized him as a member of a “secret 
order or association” to which the superintendent and 
every foreman in the works belonged, not to let anyone 
outside the fraternity know of his membership, as eighty 
men were believed to have been discharged solely for 
belonging thereto. Investigation showed that several 
of the “incompetent” did belong to it, and the super- 
intendent, though incredulous, asked his friend to wear 
an emblem on his watch chain the next day. He did 
so, and was promptly discharged for the same incom- 
petence that had caused his brethren to be cast into 
outer darkness. It transpired that the sub-foreman was 
not a member of the association, having unfortunately 
been black-balled. 


Concrete Mix vs. Wooden Blocks 


for Foundry Floors 
By J. V. HUNTER 
The inquiry which a writer made on page 536, Vol. 
47, regarding floors to withstand heavy trucking for 
the gangways of his foundries, shows a prejudice 
against the use of wood blocks for this purpose, which 

















FIG. 1. SECTION OF GANGWAY FLOORING 


I believe to be wholly unfounded upon experience in so far 
as the question of their inflammability for this service 
is concerned. We are not so fortunate as to have this 
type of flooring in our present shops and foundries, but I 
have put them in other shops, where I have been con- 
nected with the construction of the plant, and consider 
that where the cost is warranted the wood-block floor 


vide a smoother running for truck wheels, and lastly, 
will prove less tiring on the workmen’s feet. 

There is always a great deal of dampness connected 
with a foundry, principally from the immense quanti- 
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ties of water used in wetting the sand, and creosoted 
blocks will seldom rot under these conditions. Referring 
to the inflammability of the wood-block floor, I have 
seen whole foundry floors made of this material; and 
when any quantity of molten iron is spilled upon them 
it may flash or blaze around the edge for a moment and 
possibly char to 7, in. or more directly under the spill, 
which is probably all that will occur. If a molder is 
careless enough to spill iron on such a floor, there is 
no reason why he should not be trained to cover it with 
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FIG. 2. CROSS-SECTION OF GANGWAY FLOOR 


sand or remove it; no molder with the proper training 
would ever think of permitting a spill, or run-out to 
remain on his wooden flasks or bottom-boards, a moment 
longer than necessary before removing it. 

Experience shows that spilled iron spatters less from 
a wood-block floor than from any other, excepting a 
sand floor, which proves it to be less dangerous. In Chi- 
cago at the present time there are a number of foun- 
dries that have been built upon the top floor of high 
buildings, always the top floor for a variety of reasons. 
I visited a number of these foundries and found floors 
of wood blocks, which proves their practicability for 
this purpose. 

Our present gangways are composed of cast-iron plates 
with diamond-checkered tops to reduce the liability of 
slipping, and this type is probably the most common 
in use in this country. A 4-in. thick, cast-iron plate for 
this purpose will weigh in the neighborhood of 20 Ib. 
per sq.ft. Even with the present high prices of iron, 
these plates can be produced for a cost of little over two 
cents per lb., since large quantities of scrap may be 
used in the mixture. In Fig. 1 is an illustration of a 
piece of this type of gangway, built of one standard 
size of plate, which has been set into a thin concrete 
foundation, to support it and aid in preventing a ten- 
dency to become uneven. 

A cross-section of this plate is shown in Fig. 2 which 
shows the deep narrow ribs around the edges, and some- 
times across the middle to strengthen the casting, and 
add to its stiffness. These plates present a smooth hard 
surface to the truck wheels, decreasing the labor for 
propulsion, so that a man can easily handle a much 
greater load than he could on almost any other type of 
floor. Another advantage of this type of flooring is the 
fact that should a plate be broken by any accident, the 
foundry can cast a new one the next day, and the repair 
is rapidly accomplished. 

A floor-plate cupola mixture to be really cheap, may 
be composed about as follows: 10 per cent. of 34 to 4 
per cent. low-grade, high-phosphorus pig iron, 65 per 
cent. stove plate, or cheap high-phosphorus scrap, and 
25 per cent: of mild steel scrap. The high-phosphorus 
pig and scrap is used to insure greater fluidity of the 
metal for running this thin section. 

The observation of the inquirer regarding his yard 
that has been coated over with a layer of cast-iron chips, 
is similar to our present yard for the storage of car 
wheels. These were put on because they would not grow 
muddy; unlike a cinder yard they would not carry in a 
grit that would be hard on the machine tools. This 
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material feels hard under foot, but I have noticed that 
rolling the wheels upon it quickly cuts deep ridges, and 
should judge that a walk made of this material would 
quickly become impassable when subjected to heavy 
trucking. Concrete made up with a large percentage 
of cast-iron chips will soon become worthless, due prin- 
cipally to the rapid rusting of the chips showing on the 
surface. As these chips with the relatively large sur- 
face will oxidize very rapidly, they will speed up and 
literally push the concrete into a state of disintegration. 

If concrete must be used for such a walk, then build 
it up the full thickness of six or seven inches of the 
same consistency as concrete without a top dressing, 
which ordinarily soon chips and peels off from the base; 
for strength this concrete must be of a strong rich 
mixture. Another feature of this concrete that merits 
consideration is the nature of the crushed rock of which 
it is composed; this to avoid rapid cutting away by 
heavy truck wheels should be of a hard nature, and 
crushed granite or trap-rock is preferable for that rea- 
son. Limestone and crushed rocks of that nature will 
not have near the life for the service desired. 


Feeler Gage for Recesses 
By HENRY DAYTON 


The illustration shows a gage for measuring the 
diameters of recesses. The recesses in the case on 
which the gage was employed had a limit of 0.010 in. 
The illustration shows the gage at the low limit. When 
at the high limit the end of the pin A is flush with the 
face B. The angle at the other end of the pin A is 45 
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FEELER GAGE FOR RECESSES 


deg. Pockets are formed in the gage C, to receive steel 
balls D, and the edges of these pockets are peened 
over to prevent the balls from dropping out. 

The end of the pin A, having the angle face, abuts 
against one of the balls, and moves it outwardly in the 
desired degree. A setscrew E is provided for holding 
the pin A in place. The distance G should be less than 
the distance H to permit the passing of the gage. 
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IV. Brake Crankshaft 





This installment deals with some of the most in- 
teresting specialized work in connection with the 
construction of the brake crankshaft. Some of the 
parts are of such a secret nature that it is not 
possible to give full descriptions of all the ma- 
chining operations, nor to show drawings or illus- 
trations of the completed parts. 





HE method of making the brake crankshaft is the 

result of experiment and the trial of other 

methods, which, while producing satisfactory work 
were prohibitive in cost, and it was not until Pratt & 
Whitney rifling machines were adapted to this work 
that satisfactory cost reductions were made. Owing to 
the length of these pieces and the small diameter 
(0.875 in.) of the bore considerable experimenting had 
to be done before a satisfactory slotting tool was de- 
veloped. 

As shown by the accompanying operation sheet, this 
piece is made from 13-in. round stock 45 in. in length. 
This (No. 3F) stock contains from 50 to 60 points car- 
bon which does not add greatly to the ease of the ma- 
chining operations. 

BRAKE CRANKSHAFT 


Operation number and description; material required, forged 
steel, No. 3F 1% in. diam. by 45 in. 
Forge end as per dies. 
Give necessary heat treatment. 
Pickle and neutralize. 
Do necessary straightening. 
Center drill ends. 
Do necessary straightening, take light cut off body, 
for steadyrest as per machining drawing. 
Drill hole through center. 
8 Spot outside diameter true with hole, rough turn outside 
diameter, and spot for reaming. 
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9 Ream hole through center as per drawing. 

10 Turn outside diameter for grinding. 

11 Finish grind outside diameter as per drawing. 

12 Finish the inside face of 2-in. boss and inside face of 
crank, and face the shaft to length. 


13 Finish outside face of 2-in. boss and crank. 

14 Finish slots as per drawing. 

15 Drill and ream hole in crank, then drill for steel pin. 
16 Do necessary filing and finish for inspection. 


The forging operation is handled in the dies shown 
in Fig. 27. The punches are shown in Fig. 28. After 
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forging the pieces are heat treated, pickled and straight- 
ened. The ends are then centered and the piece again 
straightened between centers, and a light cut taken off 
of the body for holding in the steadyrest for the first 
drilling operation as shown in Fig. 29. 

After the drilling operation the outside is again 
turned, carefully spotted true with the drilled hole, and 
the hole spotted, or bored true for a short distance to 
start the reamer as shown in Fig. 30. The outside diam- 
eter is now finish-turned and then ground, after which 
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the boss and crank are faced, and the shaft finished to 


len¢th, as shown in Fig. 31. This brings the piece up to 
the slotting operation. 
This slotting operation is handled on a Pratt & Whit- 


ney rifling machine on which the feeding mechanism 
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FIG. 33. SLOTTING TOOL FOR BRAKE CRANKSHAFT 


has been modified to meet the requirements of the work. 
Fig. 32, shows the woxk in place, with the machine head 
in the extreme forward position, with the end of the 
feed screw A, Fig. 34, entered in the feed ratchet 
illustrated at B. 


THE CUTTING TOOL 


Illustrations of the cutting tool are shown in Fig. 33, 
and of the tool head and feed ratchet mechanism in 
Fig. 34. Illustrations of slotting tools and tool head are 
shown in Fig. 35. 

Referring to Fig. 33, it will be noted that the cutting 
tool is so made that both slots are cut at once, and the 
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The Use and Abuse of Gages 


By FRED H. KORFF 


Present day manufacturing with its large output, 
duplication and ‘standardization of parts has caused 
methods of manufacture, processes and machining de- 
vices to be developed to an advanced stage, in order to 
keep pace with—and if possible ahead of-—the great 
demand for the various mechanical contrivances which 
business of today not only asks for, but demands. 

The necessary accuracy of manufactured parts is 
obtained by a measurement factor or limit of error, as 
it might be called. If a steel scale is used for measur- 
ing, this factor is reduced to one one-hundredth part of 
an inch; if a micrometer, to one one-thousandth or pos- 
sibly one ten-thousandth part of an inch, and so on until 
a measuring machine is reached where the limit of 
error will be near one one-hundred-thousandth part of 
an inch. 

This limit-of-error factor is vitally important in man- 
ufacturing of any description, especially if duplicate 
parts are to be obtained. 

In order that parts may be interchangeable it is 
necessary to establish limits or tolerances. These limits 
cannot be derived by a snap judgment, so the opera- 
tions should be analyzed, methods of tooling and machin- 
ing investigated in order to determine what will consti- 


























FIG. 35. 


spring of the tool allows it to clear itself on the back 
stroke. The slot A when engaged with the pin in Fig. 
34, holds the cutter blades in correct position. A slight 
amount of end play allows the cutter to recede from the 
screw point C and so clear on the return stroke, a 
feature which is, of course, necessary. 

The indexing mechanism is shown at D, Fig. 34. 
An adjustable plate F on the ratchet may be set so that 
when the tool has cut to full depth the ratchet pawl 
slides over it and is prevented from engaging the ratchet 
and so stops the tool feed. 


THREE CENTERS USED 


Three cutters are used on this work, the first one is 
0.125 in. wide; the second is 0.280-in. wide; and the 
third, 0.875-in. wide, finishes the slot to width and depth. 
The length of cut is 40 in., and owing to the carbon con- 
tent of the stock, high-speed steel was found desirable 
for the cutters; Rex AA being used. 

As the finishing tool wears under size it is used for 
the second roughing cutter, and the second roughing 
cutter in turn used for the first, etc., which gives a 
great tool saving. These rifling machines are auto- 
matic, and one operator handles several on this piece 
0° work. 

(To be continued) 





PARTS OF SLOTTING TOOL AND HEAD 


tute fair, yet at the same time correct, working limits 
for the piece at hand. Often in a factory, through the 
application of incorrect or hastily determined limits, 
quantities of work have been spoiled, operators discour- 
aged and a general feeling of distrust created toward 
all limits or tolerances. 


GAGING CARRIED Too FAR 


Gaging, like many other things, can be carried too 
far, and while close accuracy is always greatly desired, 
too great a degree of accuracy may be the foundation 
for trouble and incidentally a large overhead expense, 
causing scrap, due to an unnecessarily too rigid inspec- 
tion. Parts which might have an allowance of three 
thousandths of an inch, are held to one thousandth. This 
makes a great difference to the operator and will result 
in decreased production. Ask any machine-tool operator 
and he will tell you how much a difference of 0.002 in. 
will make to him, especially if he is working on a bonus 
or piece-rate basis. 

Too little thought has been given to the question of 
gaging and the limits involved, and if more time was 
spent on this before the work reached the point of manu- 
facture, a great number of difficulties, plus spoiled work, 
incident thereto, would be obviated. 

Two gages of the same nominal size made by the same 
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man for the same operation, will not be exactly the 
same. This statement seems far fetched, but it is a 
proved fact; and this discrepancy in size, however small, 
is the starting point of the questions and often heated 
discussions which later arise in a factory as to the rela- 
tive correctness of the gages. 

After being used for a short time, gages start to 
wear, but this wear is never the same in any two gages 
due to the hardness and finish of the steel, and to the 
fact that no two men use the same gage in the same 
manner. Operators and inspectors should exercise the 
greatest care when handling gages, and should be ex- 
tremely careful how they apply them to the work. A 
gage should never be forced, for it requires but a small 
amount of pressure to spring or distort it, and then it 
is valueless as an instrument of measure until it has 
been corrected by a gagemaker. Gages are often 
dropped on the floor or machine, and instead of being 
checked immediately, continue to be used. This is bad 
practice and should not be tolerated. 


SETS OF MASTER GAGES 


Every factory should have a set of master gages; one 
master gage for each gage in use in the factory. These 
gages to be kept in the gage room and in no circum- 
stances used for checking the product. They should be 
used only as a measuring standard or means to check 
the other gages. These masters are necessary, for it is 
not always possible to have the same man check all the 
gages; neither is it probable that this man will live 
forever nor that the same measuring instrument will 
always be used. These master gages are checks against 
discrepancies in both the men and the measuring 
machines. 

When new sets of gages have been finished and the 
final measurements taken, they should be graded accord- 
ing to the sizes obtained as follows: the gage measur- 
ing the closest to the desired size should be set as the 
master gage; the one with the next highest grading 
given to the final inspectors; the next one, to the shop 
inspectors and the last or lowest on the graded list, to 
the operators. 


INSTRUCTION RELATIVE TO USE 


The next step to be taken is the proper instruction 
relative to the use and care of these gages. Time and 
money have been spent in producing them and a little 
of each should be expended in instructing the men, both 
inspectors and operators, in their proper care and uses. 
Gages are among the most valuable items in a factory 
and one cannot be too careful when using them. 

Gages, like the piece parts in the stock room, should 
receive a perpetual check, in order to be assured of their 
constant accuracy. Those which are used but once or 
twice a week do not need to be checked as often as those 
which are used every day. No set rule can be estab- 
lished for this, but the checking periods must be de- 
termined by the executives in control of operations. 

Various tolerances should be established for limits of 
error when checking the gages. For example a gage 
with working limits of one hundredth of an inch might 
be allowed a wearing limit of one thousandth part of 
an inch, while one with working limits of two thou- 
sandths of an inch might be allowed a wearing limit of 
two and one-half ten thousandths. As these tolerance 
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factors are established, so the gages should be graded 
accordingly and discarded, repaired or placed in the next 
grade as the case may be. 

The above contains five salient features, which if 
followed will greatly assist manufacturers with their 
gage difficulties: 

First, establishing master gages; second, grading of 
gages according to limit of error; third, perpetual check 
for maintenance of standard sizes; fourth, rechecking 
of gages to tolerance factor; fifth, proper instruction in 
their uses. 


Elevator Reverses Automobile 
By C. L. EDHOLM 


Reversing the position of an automobile while ele- 
vating it to the second floor of an assembling plant, 
is the ingenious method by which the Chalmers factory 
makes it possible for the mechanics to work on the 
lower side of the car without getting under it. 

Anyone who has had to crawl under a car to repair 
it will understand the loss of time and energy caused 
by working in a strained position, and even a pit 
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AUTOMOBILE REVERSING ELEVATOR 


does not entirely overcome this. The system described 
here avoids the difficulty by beginning the assembling 
of the car in the reverse of the normal position. 

After adding to the frame the parts that are most 
accessible in that position, it is sprayed with paint, 
dried in an oven, the wheels attached and the chassis 
allowed to proceed on its conveyor to the elevating 
wheel. As the illustration shows, this mechanism takes 
the car and carries it to the upper floor of the plant, 
causing it to move in the arc of a circle, so that it 
reaches the upper floor in a position the reverse of 
its original. 

On the second floor the conveyor takes it in a direc- 
tion opposite to the first and all the parts are assembled 
that are handled most conveniently in the new position. 
These, include engine, steering gear, body and radiator. 
The time of assembling the machine is three hours, and 
it is driven off the conveyor under its own power. 
By allowing the men to work in a natural position in- 
stead of getting under the machine, a great deal of 
time is saved. 
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Secrecy in the placing of army contracts for 
various classes of supplies, has resulted in trouble 
which should not have occurred. 





—_— 


ECRET buying of many classes of supplies for the 
S army has been under fire in Washington for nearly 

a month, at hearings held by the Senate Committee 
on Military Affairs. Although the newspapers have 
reported some of the testimony, the importance of this 
investigation is little realized. There have been gen- 
eral complaints from contractors and from manufac- 
turers of construction machinery, building supplies, 
clothing and munitions, that they were given no oppor- 
tunity to do business with the army on account of its 
policy of secrecy, although there was no such difficulty 
in bidding on navy and marine corps supplies. 

So long as only manufacturers grumbled, the public 
attributed the complaints to the chagrin of disappointed 
business men. But when thousands of young men sent 
to cantonments and camps wrote home that they had 
inadequate clothing, when it became known that there 
was an insufficient supply of certain classes of arms 


use, then the public took the matter in hand. During 
the recent recess of Congress, some of its members have 
been making personal investigations at camps and can- 
tonments, and others have been corresponding with men 
who know about the conditions of these young soldiers; 
and as a result the Senate Committee on Military 
Affairs, which is one of the strong committees of Con- 
gress, has been trying to find out why the young soldiers 
have had to put up with deficient equipment and de- 
fective living conditions. 

However, what is really on trial before the committee 
is the system of secret contracting adopted by the 
Secretary of War at the instance of the Committee on 
Supplies of the Council of National Defense. 


REASON FOR PRESENT POLICY 


In the first annual report of the Council of National 
Defense, just made public, there is a detailed explana- 
tion of the reason for the adoption of this policy; and 
the text of the order issued Apr. 12, 1917, by the 
Secretary of War is given. It directs that contracts 
“for the supply and equipment of the army, for fortifi- 
cations and other works of defense will be 
made without resort to advertising for bids in the let- 
ting of the same.” Further information concerning 
this order, was given in the testimony of Charles 
Eisenman of the Committee on Supplies, before the 
Senate Committee. He went to New York “to do a 
job” and found that news of what he was after had 
already reached the trade, hence he could not accom- 
plish his purpose. He accordingly urged the adoption 
of a policy of partial secrecy concerning the work of his 
committee, so that while the trade would receive advance 
notice of the letting of contracts for materials in which 
he was particularly interested it would not get enough 
information to enable combinations to be formed to 


advance the price of products or corner any market. 
This policy was adopted. Under it, and by order of the 
Secretary of War, the committee designated what grades 
of supplies should be bought and who should get the 
contracts for them—the Quartermaster Corps merely 
to draft the form of contracts, sign them and inspect 
the materials. Specifications for different classes of 
materials were prepared by the committee and submitted 
to manufacturers. In many cases the price which the 
Government would pay was fixed, and all the manufac- 
turer could do was to agree to furnish a certain amount 
of goods of specified quality at a price fixed by the 
Committee on Supplies. Mr. Eisenman testified under 
oath that this policy saved the Government large sums, 
furnished supplies of good quality as rapidly as needed, 
and that shortages which might exist at camps were due 
to other causes than to the system of buying without 
public advertising. A large amount of testimony was 
introduced to the effect, that this system prevented the 
early delivery to the Government of the supplies it 
needed, failed to utilize the manufacturing capacity of 
the country, caused a deterioration in quality of certain 
supplies, and did not in fact, furnish supplies as prompt- 
ly as claimed by Mr. Eiesenman nor as promptly as 
was the case with the Navy Department. 

At this writing the Senate Committee has not finished 
its hearings and its official report will probably not 
be ready for some time, but some members of the 
committee have already introduced bills which, if passed, 
will radically change the present system of purchasing 
army supplies; consequently the time has come when 
there can be no objection to a public discussion of a 
policy which has caused great dissatisfaction among 
leading producers of army supplies of many classes. 


REASON AGAINST PRESENT POLICY 


The claims for the present policy have already been 
stated. In favor of the policy of awarding contracts 
only after public advertisement, there is, first the 
statutory requirement for the use of this policy on 
Government work, which, it is held in some quarters 
in Washington, has been violated by the War Depart- 
ment’s order of Apr. 12, 1917. A second claim in favor 
of publicity is that there can be no complaint of col- 
lusion or favoritism, such as is now rife over many 
army contracts. A third claim is that under existing 
statutes, the products of any manufacturing plant can 
be commandeered if bid prices are considered too high. 
A fourth claim is that where great difficulty is ex- 
perienced in getting goods of a desired quality at an 
early date—as was the case with cloth for uniforms 
about eight months ago—the fact would become known 
publicly, and available supplies of a better quality which 
could be delivered more quickly cculd be bought at a 
slightly higher price without challenging public con- 
demnation. 

The objection most frequently urged against the policy 
is that it will entail a serious loss of time, which is 
met by the assertion that purchasing by the Navy 
Department under this policy has been far more prompt, 
efficient and satisfactory to the sellers than the policy 
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of the War Department, although the purchasing for 
the latter was done by leading men drawn from many 
lines of business, while that for the navy was directed 
by a former newspaper man. 

The general opinion is that Congress will favor the 
abolition of the present purchasing system of the War 
Department, and will not only require publicity regard- 
ing contracts, but will give back to some Government 
agent or agencies the power over contracts now vested 
in various subcommittees working under the Council 
of National Defense. Whether that agent should be 
a Director of Munitions or of the several large divisions 
of the War Department, is being warmly debated in 
Washington. The recent changes in the Ordnance De- 
partment would point logically to a trial of the latter 
plan for ordnance, while it is quite generally held that 
so far as the Quartermaster Department is concerned, 
the record of General Goethals at Panama warrants 
giving him an opportunity to show if that department 
can be sufficiently freed from red tape as to become an 
effective organization. The result is awaited with con- 
siderable interest. 

Congress will certainly take some action, for the 
families of the boys in the camps and cantonments will 
insist on reform, and the changes under way are evi- 
dently a response to the public protest against past 
conditions. 


Suggestions for Machine-Tool Salesmen 
SPECIAL CORRESPONDENCE 


The importance of the machine-tool industry in all 
the present activities of war makes the following sug- 
gestions by the Kearney & Trecker Co., Milwaukee, Wis., 
of especial interest at this time; copies of these sugges- 
tions have been sent to dealers and to salesmen handling 
their product: 


’ War EMERGENCY SALES AND DISTRIBUTION OF MILWAUKEE 
MILLING MACHINES 


The necessity for the rapid equipment of plants for the 
making of munitions of war has led to an acute shortage 
of milling machines, which will doubtless be of brief dura- 
tion. While it lasts we ask your fullest codperation to the 
end that machines may be placed where they will be of the 
greatest service in helping to win the war. 

A prominent European machinery dealer said to us over 
a year ago: “The American machine-tool manufacturers 
saved the Allies cause.” It is now our opportunity to be 
a great factor in making our own cause triumph. We are 
establishing prices in moderation, having in mind our duty 
to secure the maximum production by maintaining an effi- 
cient, contented, working force with the highest patriotic 
interest in results and the part played by our product in 
the great issue. 

It is the aim of this company that all representatives 
participate in the distribution of our product in proportion 
to the size and importance of the territory they cover. In 
ordinary industrial booms great effort would be made to 
secure this result, seeing to it that efficiency and loyalty 
during the off-years were properly rewarded. In the pres- 
ent emergency this must be subordinated to the best distri- 
bution that can be made regardless of present profit or fu- 
ture advantage. 

We look to the Priority Committee of the War Industries 
Board for guidance, but their efforts will be of no value 
without your and our enthusiastic codéperation, and in order 
that we may so codperate we ask that you carefully note 


the following: 
1. Assist customers in every way possible to secure max!i- 
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mum production on present equipment regardless of make. 
Doubtless there are many cases where the purchase of a 
machine may thereby be avoided. 

2. Ignore entirely advantages that may accrue by placing 
machines in hands of “desirable customers” with refer- 
= to future business, considering only the most urgent 
need. 

3. When a customer requires several machines, endeavor 
to have these scattered through two or three lots as they 
are coming through; otherwise many machines may be 
standing idle which might be used to get other manufac- 
turers started at tool making or some other preliminary 
work. . 

4. All inquiries for delivery to private concerns must 
contain: (a) Name and address of the user; the address 
may be omitted where the concern is an old and large one 
likely to be known to us, but must not be omitted, where 
there is a possibility of the machine being shipped to a 
branch not located in your territory; (b) in all cases give 
the grade of priority, customers can secure. This should 
be mentioned no matter how far down the scale, and un- 
less mentioned we must assume use not essential to the 
war or the maintenance of necessary industries; (c) when 
order is placed have customer send us official priority cer- 
tificate. 

5. (a) All inquiries from the United States Government 
will be handled directly by us; (b) One-half your regular 
commission will be allowed on all machines shipped into 
your territory; (c) you will give Government officials all 
the information possible, regardless of destination, concern- 
ing capacity of machines, tentative prices, delivery, etc.; 
sending information to us immediately in the way of speci- 
fications or otherwise, that will enable us to make an intelli- 
gent proposal. If you help out with information as to 
where machines may be shipped into another representa- 
tive’s territory, he will, with the same patrictic zeal, return 
the compliment. 

6. In order that we may escape possible speculative or- 
ders at this time of stress, no order will be subject to can- 
cellation except under the following conditions: (a) Fail- 
ure on our part to make shipment at the time specified; 
(b) in case our consent to cancellation is given; (c) we 
shall be glad to codperate fully in regard to this during the 
present emergency as we do not wish anyone to keep a 
machine while the emergency exists unless he has urgent 
need of it, and we must have no machines tied up in the 
hope that they may be needed or resold at a profit. 

7. No stock orders will be accepted. 

8. The prices contained in price-sheet “P” will apply to 
all machines shipped before July 1, 1918, but will not apply 
to any machines promised for shipment after July 1, 1918, 
unless conditions stated herein are extended by us in writ- 
ing to some later date. In event of our not being able to 
ship before July 1, 1918, by reason of superior priority 
rating or other causes beyond our control, then price will 
be on the basis of that which prevailed at date of shipment, 
customer having option to cancel the order in case he so 
desires. 

9. In case you find that a customer does not require a 
machine ordered you are not permitted to assign this ma- 
chine to another purchaser even if they have A-1 priority, 
without our consent, as we may have older and more 
urgent orders carrying the same priority. By following this 
rule strictly you can be of the greatest aid to the Govern- 
ment at this time. 

10. Selling by one representative into the territory of 
another will not be permitted. No self-respecting represen- 
tative would continue our line if we did not protect him in 
his own territory. Wherever an order is inadvertently 
taken for shipment to branch plants in another agent’s 
territory, it may be expedient to have the order go through 
as taken, but this only with the consent of the representative 
in the territory to which the machine is to be shipped, and 
the full commission to go with it to the representative in 
the territory to which it is shipped or by coéperative agree- 
ment between the representatives interested. 

11. Prices quoted must always be list f.o.b. Milwaukee: 
or if f.o.b. destination is desired, with freight added. 
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II. Type Making 





The making of type for typewriters and other 
similar purposes involves some very accurate and 
interesting work, and while many articles have 
been published covering typemaking, some new 
and interesting methods are found in the Wood- 
stock shops. 





matter after all the tools, dies, etc., are com- 

pleted, for standard type-making machines are 
used. The greatest difficulty seems to be in making 
tools, dies and gages that will insure absolute duplica- 
tion of parts and perfect alignment of all the 84 or more 
characters used. 

The first thing done is to make a set of master type 
to use for reference, next, to make the matrix from 
which the type is finally made. The master type is en- 
graved on small bars of special steel, and after hardening 
the sides of the bars are ground dead square and at 
fixed distances from some predetermined point on the 
characters. The gage for measuring these locations is 
shown in Fig. 6. The holder A carries two master type, 
one upper and one lower case, for with the shift type 
of machine each block carries two characters. 

The knife-edge pointer B, which is operated by the 
micrometer head C, indicates the desired location of the 
master type, the location being taken from the edge of 
the character itself as seen under a high-power glass. 

If the master type do not line up correctly in the 
holder A, shims are placed at each end until they do. 
This is very important as the success of ensuing opera- 
tions depends on the accuracy with which this part of 
the work is done. It is this holder that locates the mas- 
ter type properly for the matrix-swaging operation. 
The micrometer gage with typeholder removed is shown 
in Fig. 7. 

The next operation is making the type matrix shown 
in Fig. 8. The stock for these parts is of special square 
steel, lime annealed, and after it is sawed into blanks 
the blanks are ground to exact size both in lateral dimen- 
sions and length. 


[= making of the type itself is a rather simple 
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Making 
TYPEWRITER 


The fixture shown in Figs. 9 and 10 is used for hold- 
ing the master type and matrix, while the swaging is 
done in a hand-screw press. Fig. 9 shows the fixture 
with typeholder and matrix blank in place, ready for 
swaging. Fig. 10 shows the typeholder partly removed 
and the plunger with matrix blank in place. 

The pins A, Figs. 9 and 10, act as guides to locate the 
matrix and type, with relation to each other. The hard- 
ened and ground ring B is adjustable and acts as a 
positive stop—that when it registers against the body 
of the fixture the depth of the impressions in the 
matrices will all be exactly the same and no gaging 
will be necessary in setting up the type-making machine. 

The clamping levers and screws C bring the holder 
and master type firmly in position in the base of the 





MICROMETER GAGE FOR TYPE MATRICES 


FIG. 6. 


swaging fixture. The knurled ring D on the end of the 
plunger makes removal easy. 

The matrix as it comes from the swaging machine is 
shown at A, Fig. 8, but on account of the rocking mo- 
tion of the type-making machine, clearance must be 
given it on each side of the character impressions as 
shown at B. This radius is obtained by grinding 
in the simple fixture shown in Fig. 11. Both ends of 
the matrix carry impressions, and the fixture is located 
with relation to the grinding wheel, consequently a 
slight flat is left over that part of the matrix containing 
the characters. This completes ‘the making of the 
matrix except for hardening. 
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The Woodstock typewriter has the double-shift keys, 
each type block carrying two characters as is the prac- 
tice on all standard typewriters using the Universal 
keyboard. 

The type A are slotted as shown at B, Fig. 12, and are 
slipped over the end of the type bar and soldered in 
place. 

The type stock is received in rolled bars of proper 
width and thickness, and after being sawed to length 
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man to keep three milling machines running at once on 
this job. 

After slotting, the blanks are taken to the type-swag- 
ing machines which swage the slotted end of the blank 
to shape and form the characters as shown at C, Fig. 
12. This leaves a flash around the head of the type that 
is trimmed off in a simple die which leaves a little sur- 
plus stock at each end for grinding, D, Fig. 12. 

When assembling the type and type bars, the proper 





FIGS. 7 TO 12. GAGES, FIXTURES, TOOLS, ETC., USED IN THE MAKING OF TYPE FOR TYPEWRITERS 
Fig. 7—Gage with matrix holder removed. Fig. 8—Type matrices. Fig. 9—Swaging-fixture for type matrices. Fig. 10—Swaging 
fixture with parts removed. Fig. 11—Fixtures for grinding matrices. Fig. 12—-Type in various stages of manufacture 


the blanks are slotted in the double fixture shown in 
Figs. 13 and 14. 

This fixture consists of four principal parts. The 
body A, the two swinging jaws B, and the end plate C 
which acts as a stop to prevent the blanks from slipping 
out, aids in setting up, and gages the location of the 
slotting saws. 

The two jaws B are hinged to swing open as shown 
in Fig. 14 and receive the type blanks, the whole fix- 
ture being clamped in a standard milling-machine vise 
as seen in Fig. 13. A number of these fixtures are made 
interchangeable, which makes it possible for the work- 


location of the type with relation to the type bar is ob- 
tained by locating in a simple clamping fixture, location 
being taken from the ground end of the type; hence it 
is quite important that the distance from the character 
to the end of the type be held to close limits, otherwise 
the type will not be in alignment when assembled in 
the machine. In order to bring the character the cor- 
rect distance from the end of the type, the surplus metal 
left by the flash-trimming dies is ground off by hand. 
A simple grinding head, with a rest, which carries at 
right angles to the side of the wheel a blade slightly 
thinner than the width of the slot in the type, handles 
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this work very rapidly; the girls who operate them be- 
coming so expert that very seldom do they have to touch 
a type to the wheel more than once. 

The dial gage shown in Fig. 15 is used to gage the 
distance from the character to the end of the type. 
This gage is simple in construction and consists of a 
base A, superbase B, which carries the dial indicator C, 
and is attached to the base by dowels and screws; this 
base A also carries the matrix holder D. 

In gaging the type, the characters are pressed into the 
impressions in the matrix, and the end of the type press- 
ing against the end E of the indicator causes it to show 
the amount of surplus metal to be removed. 

As the distance from the impression in the matrices 
to the edge touched by the plunger of the dial indicator 





FIGS. 13 TO 16. 
Figs. 13—Milling slots in type blanks. 
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lends itself to solution with mathematical precision. 
Having no master gage to work to, I proceeded to estab- 
lish the angle 7° 49’ 45”, using a 5-in. sine bar, which 
was set up as shown in Fig. 2 and 3. 

The angle iron A was ground square, and all edges 
parallel. One central rib was cast in the iron, that 
no difficulty should be met in clamping the sine bar B. 
The angle plate rested upon a Brown & Sharpe surface 
plate while the buttons were adjusted by means of a 
vernier height gage; of course, blocks could be used if 
available. 

It will be noticed in Fig. 2 that the sine bar B is set 
to the required angle from the horizontal—this being in 
favor owing to the shorter distance between the height 
of the buttons. As the angle iron was true it was only 


16 


SOME OF THE PARTS AND METHODS USED 
Fig. 14—Jigs for hold-ing type blanks. 


Fig. 15—Type gage. Fig. 16—Type and type 


bars assembled 


is always constant, it is a very easy matter to set up 
and use this gage, and very satisfactory results are ob- 
tained, the work being held to within 0.001 of an inch. 
After burring and inspecting, the type are hardened 
and are then ready to pass to stock, from which they are 
sent to the assembling department, where they are sold- 
ered to the type bars as shown in Fig. 16. Fig. 12 shows 
the type in various stages from blank to finished part. 
(To be continued) 


Gage for a Shell Timing Device 
By Gus HAESSLER 


Accurate gages are required in manufacturing the 
timing device for Russian shells. 

The gage shown in Fig. 1 is of interest in the making, 
owing to the facility with which the problem in hand 


necessary to swivel it so that the edge C rested upon 
the magnetic chuck of the surface-grinding machine 
as in Fig. 3. The work shown in Fig. 3 represents one 
of the angle pieces D, which is shown also in Figs. 1 
and 4. These were drilled and counterbored then hard- 
ened, ground and lapped. After truing the wheel, as in 
Fig. 3, and clamping the work parallel to the sine bar, 
it was ground carefully so as to eliminate practically 
all lapping. 

The angle pieces D, Fig. 1, being ground, they were 
placed in position on the base of the gage, while the 
screw holes and dowel pins E were transferred. In 
order to avoid as much delay as possible in the final 
adjustment of the angle pieces, they were located as 
accurately as possible and the pieces F inserted between 
them while the dowel-pin holes were drilled. The thick- 
ness of these blocks was determined as follows: 
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After the base was hardened, it was ground and 
lapped on its upper edge. The angle pieces were now 


placed in position for final adjustment with the blocks 


inserted, then soldered to the base, while the dowel-pin 
holes were lapped out; these were then provided with 
hardened and ground pins. 

In making the male gages, the fixture G, Fig. 4, and 
the holder H, Fig. 5, were employed. Two sides of the 
holder were ground parallel on the magnetic chuck. 
When the hardened tapers were placed in the holder, 
the parallel sides of the male gages were ground to di- 














+ i) Be | Angle ot 
an 4) = ——_ . . 
; : Be i) { Jaws |-2 8 
' - “4 i) 
} ? One Counterbore/ f2-4F-F9 |<: :2.* 


this Way, other reversed 

















FIG.3 
J 
rams Cans - — 1 
SG 
FiG.4 
FIGS. 1 TO 5. GAGES AND OTHER DEVICES USED FOR 
SHELL TIMING 


mensions, while the other two sides were ground to 
0.0975 and 0.102 in. 

The gages were then removed from the holder and 
were copperplated on the sides to be ground off in 
the fixture, Fig. 4. The angle pieces D, of Fig. 4, are 
duplicates of D, Fig. 1, and were made to pinch and re- 
lease the gages readily; they were also interchangeable 
so that both sides of the gages could be easily ground. 
The fixture was clamped to the platen of the grinding 
machine, and a 3-in. red vitrified wheel was used. By 
observing the disappearance of the copperplating when 
grinding, the gages were ground practically to size, 
leaving but a minute amount for fitting. 


Navy Contracts and the Guarding of 
Plants 


The Bureau of Supplies and Accounts, Navy Depart- 
ment, has sent the following circular letter to all con- 
tractors: 


Navy Department, Washington, D. C., Oct. 16, 1917. 

From: Secretary of the Navy. 

To: Chief of Bureau of Supplies and Accounts. 

Subject: Adequate guarding of plants and surveillance 
of employees of plants having contracts with the Navy 
Department during the war. 

1. In view of the fact that the conditions in regard to 
the guarding of the plants and the surveillance of the em- 
ployees of a number of companies having manufacturing 
contracts with the various bureaus of the Navy Department 
have been found to be most unsatisfactory, it is directed 
that you address a letter to all companies having con- 
tracts with your bureau, requiring them to insert the fol- 
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lowing provisions in all contracts already made and to have 
inserted the following provisions in all contracts to be mad 
by your bureau for the duration of the war. 

2. The following is a copy of the provisions above x 
ferred to: 

“In addition to the ordinary precautions heretofor 
adopted by the contractor for the guarding and protection 
of his plant and work, he shall provide such addition’ 
watchmen and devices for the protection of the plant an: 
property and the work in process for the Navy Department 
against espionage, acts of war, and of enemy aliens, as may 
be required by the Secretary of the Navy. The contractor 
shall, when required, report to the Secretary of the Nav; 
the citizenship, country of birth or alien status of an) 
and all of his employees. When required, he shall refuse 
to employ, or if already employed shall forthwith discharge 
from employment and exclude from his works any person 
or persons designated by the Secretary of the Navy for 
cause, as undesirable for employment on work for the Navy 
Department.” 

(Signed) JOSEPHUS DANIELS. 

In case the Navy Department directs the contractor to 
provide additional watchmen and devices for the protec- 
tion of his plant and property, special arrangements shall 
be made in each case for a suitable modification in exist- 
ing contracts so as to provide for such expense. In each 
such case, contractors shall be consulted by the Director of 
Naval Intelligence, and mutual satisfactory arrangements 
perfected. 

All contracts, bureau orders and Navy orders issued to 
you by Supplies and Accounts are, therefore, modified in 
accordance with the provisions stated above. A copy of 
this letter is made a part of the record pertaining to each 
contract, bureau order, and Navy order on file in this office. 

Very respectfully, 
SAMUEL McGowan, 
Paymaster General of the Navy. 


Setting Cores Accurately 
By J. L. GARD 
The illustration shows section of casting together 
with core prints and core boxes. Such jobs are usually 
made with a long print of the same diameter as the 
core, and the results are not always certain. By mak- 




















METHOD OF HOLDING CORES IN MOLD 


ing as shown, a shorter print was possible, with but a 
slight increase in diameter. 

The cores were set in the mold to a positive position 
lengthwise, the shoulders preventing tipping. The 
bevel on the inner sides of prints, together with the 
rounded outer ends, prevented a crush in placing the 
cope. The taper on the prints allows for the draft in the 
core boxes. The boxes were turned from a solid block 
in order to show no parting line in casting. There 
being a quantity of these, the results justified the extra 
time required. 
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Laws Regarding Women in Shops 


SPECIAL CORRESPONDENCE 


HE continued increase in the number of women 

working in shops, and the probability that this 

will be largely extended, makes it necessary for 
the manufacturers in different states to have at least a 
weneral idea of the laws governing women’s work in 
their particular locality. 

We are, therefore, reproducing in a condensed and 
convenient form a brief résumé of the laws of the 
various states, according to the latest information ob- 
tainable at this time. 

The ruling in regard to the minimum wage will be 
found very unsatisfactory, and the rates given are 
of little value at the present time. It must be remem- 
bered that a number of these laws was passed from five 
to ten years ago under very different conditions than 
the present ones. We must also take into account the 
kind of work done by women in the different states, be- 
fore we attempt to compare the wages paid. In Arkan- 
sas, California, and Colorado, for example, there is 
almost no factory or shop work for women, most of 
the employment being domestic service or packing fruits 
and agricultural products. The figures given are de- 
scribed by the law as being based on economic prin- 
ciples which is abbreviated to B.E.P. 

It will be noted in Ohio for example, that grinding 
and polishing are forbidden occupations. This prevents 
women from being employed on work for which they 
seem to be especially fitted, according to experiences in 
many other localities. This law was probably passed 
with the best of intentions, but evidently it does not take 
into account the modern exhaust equipment of all good 
grinding and polishing departments. It would seem far 
better to enforce a law requiring proper exhaust systems 
in connection with grinding than to make it a forbidden 
occupation for women. 

Any more detailed information in regard to the laws 
of any state can be had by applying to the Commis- 
sioners of Labor at the capitols of the states. 


Maximum Hours Night Minimum ,Weights Forbidden 
State Day Week Work Laws Wage :|, Limit Occupations 
Arizona 8 De weerskehaaae -dabceabeas Mining; all 
P.C. Sec. work that re- 
717, 1913 quires con- 
stant standing 
Arkansas 9 Ph avakwawed ead B.E. P. Mines 
Code, 191 = Six-day week $1.25 per 
1915 ay 
California 8 Oe:  wscdbwwaunans B.E. P. 16c.- 
Amended 13c. per hour; 
Law, 1913 pound scale 
(Com.) 10 60 of wage also 
For six-day 
week 
Colorado 8 B.E. P. Mines 
1912 (limited) 
$20 per month; 
$1 per day 
Connecti- 10 55 Alter WOpm. .......00 Saloons 
cut prohibited in 
Amended Varied accord- mercantile es- 
Law, 1909 ingtopursuit tablishments 
Dist. Col. 8 TS  wetdunseann 
Delaware 10 55 Limited to 8 .......... 
Law, 1914 Exceptions in in 24 hours 
interest if any part 
of certaincon- falls between 
servations Il p.m. to 7 
a.m. 
Georgia. . 10 6 
Amended 
Law, 1911 
Idaho, ae a ee ee eee Saloons 
1913 
ee Saloons 


Maximum Hours 


State Day 


Illinois 10 
Amended 
Law, 1911 


Indiana, 
1901 


Kansas 9 
Law, 1915 
(Com.) 


Kentucky, 10 
1912 


Louisiana 10 
Law and 
Amend- 


ments: 
1908, 1914, 
1916 


Maine, 9 
1915 

Maryland 10 
Amended 

Law, 1916 


Massa- 10 
chusetts 

Law and 
Amend- 
ment: 
1909, 1913, 
1915, 1916 


Michigan 10 
Law and 
Amended 

Law: 1909, 
1911, 1915 


Minnesota 9 
Law, 1913 
(Com.) 


Mississip- 
pi, 1914 


Missouri, 9 


Amended, 
1913 


Montana, 9 
1913 


Nebraska 9 
Amended 
Law, 1915 


New 
Hampshire 
Amended 
Law, 1913 


New Mexico .. 


New Jersey 10 
Amended 
Law, 1912 


103 


New York 9 
Law and 
Amend- 
ments; 
1909-1912- 
1913-1914 
1915 


North Car- 
olina, 1911 


Ohio, Oct., 9 
1917 


Oklahoma 9 


Oregon 9 
(Com.) 
week; 


Week 


60 


60 


54 
60 


54 


Six-day week 


54 


54 


54 


54 


55 


60 


Six-day_week 


54 


Six-day week 


60 


50 


54 


Sixday 
final 


legislation, 
1913 


Night 
Work Laws 


Forbidden 
from 10 p.m. 
to 6 a.m. in 


manufacturing 


Forbidden af- 
ter 9 p.m. in 
mercantile es- 
tablishments 


8 hours in 24 
if work falls 
between 10 p. 
m. and 6 a.m. 


6 p.m. to 6 
a.m. in textile 
manufactures; 
10 p.m. to 6 
a.m, in all 
other manu- 
factures 


10 p.m.—6 a.m. 
in cities over 
5,000 speci- 
fied pursuits 


10 p.m.—6 a.m. 
pid 


10 p.m.- 
7 a.m. accord- 
ing to classifi- 
cation of work 
and popula- 
tion 


Prohibited af- 
ter 6 p.m. ex- 
cept in speci- 
fied work. Af- 
ter 8.30 p.m. 
outside Bort. 
land, with ex- 
ceptions. Law 
contains spe- 
cial provisions 
for rest-time 


Minimum Weights 

Wage. Limit 
B. E. P. (in- 
operative) 


15c. per hour Below 


$8 a week. 


B. E. P. 
$9 to $8.75 
to $8.25 to 
$8 weekly 


B. E. P. (in- 
operative) 


B. E. P. $6- 


75 lbs. 


$9. 25 weekly — 


to $40 month- 
ly 
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Forbidden 
Occupations 
Mines 


Mines 


Saloons; can- 
not clean 
moving ma- 
chines 


Saloons 


Cannot clean 
moving ma- 
chines 


Mines; 
loons 


sa- 


Saloons 


Saloons 


Saloons 


Mines; can- 
not bake cores 
in foundries 
in certain con- 
ditions; sa- 
loons; emery 
and polishing 
wheels oper- 
ating 


Grinding and 
polishing em- 
ery and pol- 
ishing wheels 


Mines 
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Maximum Hours Night Minimum Weights Forbidden 
State Day Week Work Laws Wage Limit Occupations 
Texas, 9 De. sudseedbutes adeaseence satus Saloons 
1915 
Utah, 9 54 Prohibitedaf- B. E. P. Mines; sa- 
1911-1915 ter 6 p.m. in $1.25 and loons 
cities of 10,- 90c. day 
000 with con- 
servative 
clause and 
Christmas 
time pro- 
vision 
Vermont, 11 RR Saloons 
1913 
Virginia a aa Mines 
Amend- 
ments: 
1912, 1914 
Washing- 8 B. E. P. $6- Mines; girls 
ton, 1911 $10 classi- under 18 can- 
(Com.) fied not be “‘shak- 
ers” in-laun- 
dries 
Wisconsin 10 55 Work limited B.E. P. Held Mines 
Amend- to 8hours per up 
ments: night; 48 per 
1913 week of nights, 
(Com.) if all falls be- 
tween 8 p.m. 
and 6 a.m. on 
more than |! 
night 
Wyoming, 10 56 B. KE. P. Mines 
1915 Held up 
Alabama Mining occu- 
pations 
Pennsyl- Mines 
vania 
West Vir- Mines; can- 
ginia not clean 
moving ma- 
chinery 
Dy «ciitiiwsdarad KRASSSORWTSED dnecindanan Setenen “wanleseoume 


Our Experience with the Employment 
of Women 
By Davin S. EARLL 


The following extract was taken from a speech made 
at the New England Manufacturers’ Conference: 

Prior to the year 1916 I had never considered the 
relation of woman to the machine shop; and tonight as 
I contemplate the new conditions which have made 
women a factor in the machine shop, I seem to be look- 
ing upon some strange, moving-picture drama. 

In our business, until Dec. 31, 1916, we had been 
known to the typewriter and comptometer experts as a 
stag corporation: we did not have even a charwoman 
for our office work, it being done by the stags; but on 
Jan. 1, of this year, after much suffering, we re- 
placed our switchboard operator with a woman: thus 
the ice was broken. That was a red-letter day in our plant, 
most of the talk centering on the innovation at the 
switchboard. The Innovation’s limit was set at two 
weeks, but she was still on the job when I started for 
this win-the-war meeting. 

Two weeks after the woman broke into the business, 
two men resigned and our auditor replaced them with 
women; then our cost manager added three more to his 
department. About the last of January our purchasing 
agent called me in and wanted to know if I could get 
him a stenographer to replace one of his men who had 
enlisted in the Navy? I looked over my applications 


and sent him his first Innovation or Replacement. It 
seems to me we have got far enough in the new circum- 


stances to need a specific name for the woman-worker. 
We shall not call her a “Jane!” that name must be left 
to those who take the woman on the job less seriously 
than I do. 

Two weeks after the replacement, our agent asked 
me if I could get him another woman just like the first 
in efficiency; and so it went, from bad to better, till by 
the last of February we had women working in most of 
our office departments. 


No MEN To BE HAD 


Uncle Sam, by getting mixed up in this fracas with the 
Kaiser, is responsible for our women in overalls. Our 
men began enlisting faster than I could replace them. 
Presently male applicants for work became very scarce, 
and strenuous days had come for us. I had several de- 
partment heads clamoring for men, and it was impossi- 
ble for me to hire them. Finally the general manager 
wanted to know why I was not filling those vacant places. 
I stated the situation to him and he sent me out of town 
looking for help. Every place I went, I found the con- 
ditions the same: no men to be had. On my return | 
told our manager of the situation and advised that he 
put women on the lighter jobs, thus giving us the chance 
to move our men up on other work. The proposition 
met with his approval, and he gave me authority to 
make all arrangements, and place women wherever I 
deemed it expedient. 

In the factory I met stern opposition to the proposi- 
tion, but after going over the situation with the depart- 
ment heads, those that could use women agreed to give 
them a trial. I immediately got in touch with the De- 
partment of Labor, stated what I contemplated doing 
and asked for its codéperation. The chief factory in- 
spector of our district was sent to look over the situa- 
tion, and told us where we could and where we could 
not place women, and what the requirements of the 
Labor Department were in regard to lavatories, rest 
rooms, and dressing rooms. He advised asking the 
women to wear overalls on all machine work, and re- 
quested that we employ a matron if we placed more than 
thirty women at work. We have followed the instruc- 
tions of that inspector to the letter. 


ONE BIG SUCCESS 


I can say this innovation has been one big success 
from the beginning. We placed seventy-five women in 
different departments under men instructors, and in two 
weeks’ time they could handle the machines alone. We 
have found them much more adept at learning, and far 
better producers than the men were. 

At the present time we have women working on Glea- 
son bevel-gear generators, Fellows gear-shaping ma- 
chines, drilling machines, burring machines, filing ma- 
chines, bench filing, and inspection work. 

We find no choice between the married and unmarried 
woman when it comes to work, attendance, and disposi- 
tion. The first women we put on were started at the 
same rate of wage that we paid our boys. After six 
weeks, several of them had resigned, with no reason 
given. Our matron was asked to investigate and locate 
the trouble if possible. She learned that women could 
not make both ends meet on the wages they were get- 
ting; that it cost more for them to live than it did a 
man. I went over the situation with the general man- 
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ager, who took it up with the cost manager, who, finding 
the production from women’s labor was considerably 
more than from men’s, immediately gave all women 
workers an advance in wages, at the same time setting 
a new starting rate and a schedule of two raises for all 
women who made good. Those who have made good are 
today getting a very fair wage. They are getting, in 
fact, far beyond what they are able to obtain in any 
other vocation in our vicinity. 


THE SAME WAGE THAT MEN ARE GETTING 


A few of the women have been advanced beyond that 
second raise, and eventually will acquire the same wage 
that men are getting for the same grade of work. As 
some of the women are far in advance of the men in 
production, I assume they will be given due considera- 
tion when they reach the wage limit paid to men. 

On our 3-inch Gleason generators, the largest day’s 
production turned out by our best man operator on dif- 
ferential side gears was 91 pieces, and on differential 
pinions 260 pieces for a nine-hour day. The slowest 
woman operator in point of production, equals the best 
man’s day’s production; and our speed merchants, as 
we call them, turn out 126 side gears, and 320 differen- 
tial pinions, for a nine-hour day, an increase of 35 side 
gears and 50 differential pinions. 

On our 24-in. Fellows gear shaping machines, the 
women turn out from 20 to 30 pieces more in a nine- 
hour day than the men; and on our burring and filing 
machine the women are far ahead of the men in produc- 
tion and accuracy. They overrun the men about 250 
pieces in nine hours, and the small amount of work from 
these machines rejected by the inspectors is surprising 
when compared with the amount that the inspecting 
department rejected when the same machines were oper- 
ated by men. 


IN DRILLING-MACHINE WORK WvMEN HAVE 


INCREASED THE PRODUCTION 


In one case of our drilling-machine work the women 
have increased the production 1200 pieces in a nine-hour 
day. The case I speak of is putting a radius in and ream- 
ing out the bore of differential pinions. This requires 
two operations on a two-spindle drilling machine. The 
largest nine hours’ production turned out by two men was 
3200 pieces each. To date, two women have turned out 
4400 pieces in nine hours, under exactly the same con- 
ditions, and it is hard to tell how much higher they are 
going. 

We have one woman who drills two ,',-in. oil holes 
+ in. deep, and 3-in. oil hole 2 in. deep, in 246 stem gears 
in nine hours. This is fifty more pieces than the men 
ever turned out. 

We have women doing hand filing on bench work, and 
they have become as proficient with a file as our best 
workman, while in many cases they are showing the 
men up on production. 

We have about twenty-five women doing inspection 
work, and there is very little material that gets by them. 
In fact, our chief inspector recently remarked that he 
had never known his department to be as efficient as it 
is at the present time. 

You can readily see that our experience in the em- 
ployment of women in overalls has been both helpful to 
our Government, and profitable to the firm. 
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Russia’s Industrial Decline 


One of the most marked signs of the difficult position 
in which Russian industry has found itself is the in- 
crease in the number of works that are stopping manu- 
facture. This being a matter of great importance, the 
Industry Department of the Ministry of Trade and In- 
dustry has collected data through the factory inspectors 
on works that stopped manufacture after Mar. 1 and 
did not resume work by Aug. 1. 

According to this data, from March to J uly 568 works 
employing 104,732 workers were closed, the average 
number of workers in these factories having been 183. 
This figure shows that the works stopped were mostly 
small, and that they suffered chiefly owing to financial 
weakness, not being able to meet the cost of labor and 
raw materials and other abnormal circumstances char- 
acterizing the post-revolutionary period. 

Distributed over months, the number of works closed 
and of workers dismissed is as follows: 


Works Workers 

Closed Dismissed 
March... todd 74 6,644 
April. ..... . eae <a 55 2,816 
May. aaa ; 108 8,701 
SE tire an: Kukiinto euro : 125 38,755 
er . ee we 206 47,754 


Classed according to manufacture these figures are: 





Works Workers 

Branch of Manufacture Closed Dismissed 
Cotton....... ; 49 53,417 
pd ae 16 2,305 
sista 8 6,226 
Flax, hemp and jute. : 9 1,152 
Filament, divers baaeners ; ; A; ‘ ; ¥ etd 

Paper and polygraphic. . . ' ome ’ 

Paper and plan pain Peas RS ey 76 2,971 
Metal working....... ea ER ae are tS oa ee 91 10,802 
Mineral products... . en RENE Pee 44 5,704 
Animal products. ; ; TPE 15 901 
Foodstufis. . . Lene (cea eae 14,992 
Chembeal.:... ..... ; le mang ameter 17 1,596 
TG i aise wh casdies bcn.ntels 5d eos hel Pate eee one ee 1 70 
I iG abt ee ke Rarer oe kaweeiaad eae ean 568 104,372 


The large number of works closed in the foodstuffs 
manufacture is to be explained by the fact that a great 
many mills received no grain for milling, and had there- 
fore to shut up. The closing of the woodworking fac- 
tories is to be explained by lack of raw material and 
the increased demands of the workers. The closing of 
the cotton-spinning establishments is due to lack of cot- 
ton and fuel. Unlike other industries, however, in which 
chiefly small works were closed, in this branch chiefly 
large works were compelled to stop—the average num- 
ber of workers employed being 1090 per factory. Since 
the reasons for the closing of the various works is so 
important, they are detailed in the following table: 


Works Workers 
Reason for Closing Closed Dismissed 

We OF CITI, 0.5 5 sc cccnccenscescccese. oe 4 8,877 
Want of graim............ as , 72 6,097 
Want of materials, exclusive of cotton and | ERED 210 14,675 
Want of fuel. . Bhieeeen ; 43 28,573 
Want of grain and = eae 16 741 
Want of cotton and fuel. ... aaa 4 19,938 
Want of material and fuel... — 18 3,981 
Want of materials and workers. ....... 8 338 
Want of workers... See 8 350 
Want of orders and demand..... 47 3,893 
Want of provisions 3 116 
Workers left for agricultural work. . aa 17 1,786 
Exorbitant demands of workers... . . 49 5,610 
Differences with workers. . . a 2,691 
Losses and financial difficulties : irs 22 4,370 

NN a ecient the bali ack ic 23 1,483 
Proprietors ‘called for semed service ‘ ; p13 
Diverse reasons...... : ; 12 740 


These figures show that the chief reason for closing 
works was partly the lack of grain and other materials. 
The second place is taken by exorbitant demands of the 
workers, the third by want of orders and demand, the 
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fourth by want of fuel, while works closed owing to 
financial difficulties and repairs, form a considerable con- 
tingent. A study of the figures shows that lack of labor 
on the whole played an insignificant role, only eight 
works with 350 workers having been closed for this 
reason. This circumstance confirms the belief that there 
is enough labor in the market, and that there is no want 
at any rate of qualified workers; on the contrary, in 
some parts there is an abundance. 

To render the picture clear, figures have been grouped 
by governments with the following results: 


Works Workers 

Government Closed Dismissed 
Moscow ; 71 45,378 
Petrograd . 63 4,522 
Saratoff 48 2,795 
Samara 33 4,015 
Kaluga ; 30 2,522 
Kuban District 23 2,078 
Viadimir ‘ aia 21 14,156 


In the Moscow and Vladimir governments chiefly tex- 
tile works were closed; in the Petrograd government 
chiefly mechanical works. The tendency to close works 
is increasing, as are also the difficulties in supplying 
industry with fuel and raw materials. The pressure ex- 
erted on industry by the working classes and revolution- 
ary organizations, who hold all power on the spot in 
their hands, is increasing. Terrorization on the part of 
the workers and all kinds of committees and councils 
that find support from local authorities is robbing Indus- 
trials of every desire to continue manufacture. 


Experience with U. S. S. and Whitworth 
Taps and Dies 
By C. K. CHAPIN 
President, Murchey Machine and Tool Company 

As there will soon be millions of shells and fuses to 
be made by us in this country for our boys in France, 
our experience in manufacturing for others may be of 
value at this time. 

The majority of collapsing and self-opening dies 
which we have furnished on the British, Russian and 
French shells have been of the Whitworth form of 
thread: 2 in., 14 pitch; 24 in., 20 pitch; and 34 in., 14 
pitch. 

We have run the 2-in. taps at about 25 ft. per min.; 
the 23-in. taps at 26 ft. per min., and the 33-in. taps at 
25 ft. pes min. These speeds have, of course, varied 
according to the quality of steel in the shells; also ac- 
cording to the various methods of tapping, but these are 
good average speeds to use on this work. 

We have also worked on the larger sizes up to 9.2-in. 
British shells for the larger size taps, for which the 
speed would have to be reduced, this speed being gov- 
erned by the results. The above sizes apply on fuses 
for shells, the fuses fitting in the tapped holes. 

The lubricant that we have found most successful in 
all threading, is good, screw-cutting oil. While a good 
compound in a great many cases will make a satisfactory 
thread, we find the use of oil to be the best in the long 
run, as it gives a very much smoother and better thread. 

In the manufacture of dies for the Whitworth thread 
and for the U. S. thread, we have found the U. S. 
thread easier to make. There is however, no special 
difficulty in:-making Whitworth threads when necessary. 
In fact we have cut large quantities of these threads 
with very satisfactory results. 
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From the consumer’s standpoint, we think that the 
U. S. thread is the better. In the Whitworth threads, 
the rounding of the corners removes a certain amount of 
the bearing of a thread, while with the U. S. thread you 
have a full bearing to the top of the thread. There is 
a tendency of the U. S. form of thread to wear at the 
corner after constant use; but then it merely becomes 
like a Whitworth thread. Allowing for this wear, it 
gives a long-life chaser. 

We have found from the experience of shell manufac- 
turers that most of them want the threads to fit along 
the side. The main requirement has been to get a cor- 
rect angle on the thread and to see that the hole has 
been bored to the true size, that none of the top of the 
thread shall be removed in the cutting, as that would 
allow a gage to drop through, which would necessarily 
reject the shell. . 

As an example of how these threads work, we have 
one munitions firm in this country that has been using 
12-pitch, Whitworth, thread chasers for roughing the 
shell, and then using a standard, 12-pitch, U. S. chaser 
to finish with. On account of the round corners of the 
Whitworth, the bottom of the thread is not cleaned, 
thereby enabling the U. S. chasers to come in and cut 
a perfect thread. The firm used these Whitworth 
chasers because as left-overs they could be cheaply ac- 
quired. 

Because of our experience with threading operations 
and in our endeavor to keep tools to a rigid standard, we 
are much in favor of the use of the U. S. thread in 
preference to the Whitworth threads. 


Brazing vs. Welding Stellite Tips to 
Machine-Steel Shanks 


By THOMAS FISH 
President of the Ready Tool Co. 

Under the above title, on page 43, the writer has 
noticed with interest an article by Howard M. Bogart, 
that makes a discussion of certain experiments seem 
much to the point. 

We have spent about tw» years experimenting on this 
work, and when it comes to brazing stellite, I have 
checked up these experiments with the inventor, Mr. 
Haynes, and he had some very thorough tests made of 
stellite after brazing, finding that the strength had ma- 
terially depreciated. 

There is no question but what stellite brazed, is not 
commercially practical, especially in view of the im- 
proved methods of welding by the electric process. As 
far as we can see this process has no effect on the 
stellite or high-speed steel, when properly done, but it 
took us a full year of experimenting with tests to get 
it right. 

In the electric-welding process, especially on stellite, 
such a small section is heated that the large part of the 
stellite is not affected by the heat used in making the 
weld. It is done too quickly to spread, and the result 
is a perfect union of the two metals, without at all 
affecting the stellite. 

We are now using this method commercially, and have 
been for some time. The welding of high-speed steel is 
an entirely different matter, as it requires special treat- 
ment after welding; the area next to the weld is af- 
fected by the high heat used, and has to be tempered. 
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Building Up the Ordnance Inspection 
Department 


By GLENN B. HARRIS 





The inspection of ordnance and ammunition, and 
the hurrying of production so far as is humanly 
possible, involves an organization which is little 
understood, and the proportions of which are not 
realized except by a few of those having intimate 
business relations with this important branch of 
the Government service. 





HE outbreak of war found the ordnance-inspection 
department in New York, which also had juris- 
diction over contiguous territory, very small and 
relatively unimportant; but when the edict went forth 
that we were actively to aid in securing and maintaining 
the freedom of the world from tyranny and despotism, 
and contracts for war munitions amounting to more 
than $1,500,000,000 were let, it became a matter of 
absolute necessity that an efficient, and up-to-date in- 
spection and hurry-up department be organized. The 
regular army could not spare its officers for such detail, 
and members of the United States Reserve, were 
brought into this service, as a consequence. While to 
say that this inspection department grew over night 
is not literally true, it is a fact that no time was lost 
in completing an efficient organization. The whole 
matter was placed in the charge of Lieut. Col. G. W. 
Dunn, who immediately called to his aid in the 
formation of his department, such trained industrial 
engineers as observation, experience and an intimate 
acquaintanceship had shown him to be most available; 
men, who by their proved ability in different lines of 
manufacture were best fitted to meet their country’s 
requirements. In turn the industrial engineers chosen 
had a large acquaintanceship, and through their solicita- 
tion and personal influence they were enabled to bring 
to the service of the country men of unquestioned 
ability, who had been in touch with the manufacture 
of any and everything in the metal line, from their 
first induction into business. 

In some departments the initial appointments and 
designation to commissions in the army, were not made 
with that care which should have been exercised in filling 
positions of this character. The default was in a meas- 
ure due to hurry, to lack of investigation. This is now 
entirely changed, and those receiving appointments are 
in the first rank in character and ability: a fact strongly 
in evidence, since private concerns are constantly offer- 
ing high salaries to the U. S. Reserve officers, in an 
effort to secure their service. As a rule, however, these 
men are extremely patriotic, and the number of defec- 
tions from the service is negligible; few seeming to 
care more for the dollar than for the service they can 
render their country. Obversely there are men serving 
in the inspection department of New York, who had 
been drawing salaries running to as high as $10,000, 
per annum, who voluntarily relinquished their positions 
in civil life to accept commissions under the Govern- 
ment, and at a pay equal to perhaps only one third of 


that of which they had been in receipt. It was patri- 
otism pure and unadulterated, which induced them to 
make the sacrafice. 

The maximum of production of munitions will not be 
reached for a period of eighteen months or two years, 
should the war last that length of time; and with 
everything under full headway, the force of the ordnance 
inspecting department in New York alone will number 
several thousand. This, be it understood, is but one 
branch of ordnance inspection, and when other branches 
of Governmental inspection are taken into considera- 
tion a vague idea may be formed of the magnitude of 
this very important branch of the Government’s war 
service. In the large department under the control 
of Lieut. Col. Dunn there are but two regular army 
officers acting as his assistants, the remainder of those 
engaged being drawn from civilian ranks. The or- 
ganization is most complete in all respects, and running 
as though organized and in active operation for years. 
Undoubtedly, this in a large measure is due to the high 
efficiency of the aides Col. Dunn has been able to call to 
his assistance. 

It has not only been suggested, but strongly urged 
that the law be so amended as not only to permit, but 
to compel those who receive a commission in the U. S. R., 
to enlist; this, for the twofold purpose of retaining 
the services of those who might be tempted to leave 
the service for civilian employment, and to allow of the 
reduction in rank even down to the grade of a private’s 
pay those of known incompetency, or who by their 
personal habits might be deemed unfitted acceptably 
to fill their positions. 


PRODUCTION IN A CHAOTIC CONDITION 


At the beginning of the war and for a considerable 
length of time thereafter, matters so far as production 
was concerned were in a more or less chaotic condition. 
Ordnance plants had been manufacturing under British, 
Russian and French specifications; and their equipment 
in the way of tools, jigs, and gages, was not adapted 
to U. S. requirements. It was only by the use of abso- 
lute brute force that any headway in manufacturing 
munitions for our army was made. 

Delays were due not only to the lack of proper and 
adequate manufacturing facilities, but also to an in- 
ability to obtain material; and material was scarce, 
partly owing to the excessive demands of our Allies, 
partly to priority shipments made to certain favored 
contractors. These difficulties under which the manu- 
facturing industries have labored for so many months, 
are being removed as quickly as possible, and all re- 
quirements will be met soon and promptly. 

The New York Ordnance Department is particularly 
gratified at the willingness shown in meeting Govern- 
ment requirements and the desire expeditiously to turn 
out contracts. 

In some instances exception is taken to inspection 
requirements, and complaint is made that too little is 
left to the discretion of the individual inspector as to 
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tolerances. It is quite true that in a large number of 
Government specifications, the requirements as to exact- 
ness are entirely too rigid; yet in numerous instances 
when the tolerance is a liberal one, the manufacturer 
is not satisfied, and he attempts to persuade, if not to 
force, acceptance of a defective product. 

It is not possible while safeguarding the country’s 
interests to allow too much latitude, nor leave too much 
to the discretion of an inspector, as the possibility of 
his being swayed by personal feelings, or perhaps by 
ulterior motives, is always present. 

In a certain plant an inspection of material or prod- 
uct had never been carried on by the manufacturer, 
and when it was suggested that primary inspection be 
made by a duly delegated employee in order in a measure 
to relieve the Government’s inspector of arduous and 
unnecessary duties, a flat refusal was given. On the 
matter being taken up with Washington, the decision 
was reached that the manufacturer must only submit 
for inspection such articles of manufacture as seemed 


MACHINIST Vol. 48, No. 6 
er as his successor will give unbounded satisfaction to 
those having business relations with the Ordnance De- 
partment. General Wheeler is everywhere recognized 
as an ordnance expert of exceptional attainments and 
ability, and coupled with this he is an executive of a 
high order. 


A Spring-Heating Furnace 
By JOSEPH K. LONG 


The accompanying illustration shows a furnace for 
heating and tempering the leaves of springs, and by the 
use of which excellent results have been obtained in the 
Renovo Shops of the Pennsylvania Railroad. 

The furnace is 6 ft. 2 in. by 15 ft. over-all, and the 
corners are made rigid, and further reénforced by 
means of angle irons, which are held by three horizontal 
sets of bands or strips extending the length of the sides 
and ends of the furnace, and connected at the corners. 
The horizontal strips hold in place vertical plates, which 
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A SPRING-HEATING 


reasonably sure of passing. The work of Government 
inspection was thus considerably lightened, and the in- 
spector permitted more time in other plants requiring 
his attention. 

It is now definitely settled that the Bureau of Stand- 
ards, will pass on all checking gages and that this 
bureau will be placed in control of most thoroughly com- 
petent and experienced men. If this bureau is efficiently 
and rationally administered, it will indeed prove a boon 
to the Government and the manufacturer alike. Exact- 
ing specifications when not essential, will not be required 
and the unnecessary expenditure of both time and 
money will be reduced to a minimum. 

The services of General Crozier, for a long time Chief 
of the Ordnance Bureau in Washington, will be of mate- 
rial benefit to the war board to which service he has 
been designated, and the appointment of General Wheel- 
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FURNACE 


are disposed at suitable points on the sides and ends, 
and serve to materially strengthen the latter. 

The side walls of the furnace are further reénforced 
by the use of 70-Ib. steel rails, vertically located at re- 
quired intervals. 

Large pipes for supplying air from the blower enter 
the sides of the furnace in a straight line, as this has 
been found more satisfactory than when the pipes are 
led in on an angle. 

The furnace can be supplied with air from the com- 
pressed-air system by means of a connection entering 
at the same point as the fuel oil. This arrangement 
is made to provide against a possible breakdown of 
the blower system. The blower pipe line is 3 in., and the 
oil and compressed-air lines, each 4 in. 

The doors of the compartments, of which there are 
two on each side and at opposite ends of the furnace, are 
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raised and lowered by pivoted levers having ball weights, 
and which hold the doors in an open position when 
raised. Each of the compartments is equipped with a 
Thwing electrical pyrometer. 


Progressive Die for Rubber Washers 


By Huco F. PuSEP 


The design of a die for punching hard-rubber 
washers illustrated in Fig. 1, embodies some interest- 
ing, and novel features of construction. The die as 
it appears when assembled is shown in Fig. 2, and it 
can be seen that it is of the progressive type, or as 
it is sometimes called a “follow” die. The die shoe A 
Figs. 2 and 4, of cast iron, has the plate B mounted 
on it and held with seven fillister-head screws. The 
cutters are mounted on the die shoe, the punch proper 
consisting of five blocks of hard maple glued together, 
and held with screws to the cast-iron punchholder as 
shown in Fig. 3. The construction of this being so 
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FIG.4 


FIGS. 1 TO 5. DETAILS OF THE RUBBER WASHER AND 
THE DIES USED IN PRODUCING IT 


simple that no further explanation is necessary. Hard 
rubber was the material worked on and it came in 
strips 3 in. wide. 

The operation of the die is as follows: The stock is 
placed on the stripper plate, Fig. 4, over the first 
punch C, Fig. 3, and heid against the stock guide. 
The punch block on de:cending, forces the rubber strip 
and the stripper plate down over the cutters till the 
Sharp edge F has cut clear through the rubber and 
slightly into the hard maple block of the punch. On 
the upstroke of the press the stock is stripped by the 
aid of the six springs, and being moved further over, 
the stripper plate is located over the next position by 
the pilot G entering the 1-in. hole pierced by punch C. 
In this position the six -in. holes are pierced, while 
with the same stroke of the press another 1-in. hole 
is added, which in turn is located over the pilot G, 
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and the punch block on descending cuts out the finished 
washer by forcing it through the hollow punch J. Now 
a complete washer will drop through the opening J 
of the die shoe. 

Fig. 5 gives a few more important dimensions of 
a cutting die, all of which were made of a good grade 
of tool steel, hardened and drawn to dark straw on 
the cutting edge, and made similar in proportion. It 
will be noted that the cutting angle is 30 deg., which 
was found to give entire satisfaction in hard rubber. 
The shoulder O accommodates the bushing P, shown 
in dotted lines, which is for the purpose of pressing 
the cutters out of the punch plate, when the cutting 
edges need regrinding. Three of these bushings were 
made, one for each different size of punch. The diam- 
eter of these bushings is a few thousandths less than 
the hole for the corresponding punch in the punch 
plate. , 

In all rubber-washer punching, but especially for 
those of larger size, a progressive die made as the 
one just described, is much easier to make, and of 
longer life than a complicated compound die. It is 
also easily set up and operated in the punch press. 
When the punches become dull, they can be reground, 
and put back in a short time. 

Care should be taken -to have the bottom faces of 
the small cutters marked with a corresponding figure 
on the plate in order that each cutter may be put 
back in its proper place after grinding. Of course, 
fhis would not be necessary if all the cutters were made 
interchangeable as regards the outside diameter and 
depth of shoulder R, Fig. 5, but this would hardly be 
practicable on account of the extra time needed to ac- 
complish this result. 


Simple Calculation of Cutting Time 
By F. J. FISHLEIGH 


A great deal has been said and written upon this sub- 
ject; elaborate tables have been compiled; constants in- 
volving the calculation of speed expressed in terms of 
feet per minute have been worked out until the sub- 
ject would seem to be exhausted. 

The average mechanic does not take kindly to calcula- 
tions of this kind, and cutting speed thus expressed does 
not appeal to him, but if he be a wide-awake fellow he 
will give the tool what it will reasonably stand—ex- 
pressed shall we say, in certain lever positions, belts 
on certain cone-steps, or more briefly in revolutions per 
minute. 

The mechanic however, is interested in knowing how 
long it is going to take to finish the piece in hand; and 
if his lathe or milling machine is supplied with index 
plates showing revolutions per minute and feed con- 
stants for the various lever positions, the following sim- 
ple calculation will suffice: 

Let us say he has a cut 8 in. long (diameter does not 
matter) and his index plates show the spindle speed to 
be 55 and the feed 32, he simply multiplies the length 
of cut by the feed, and divides by the revolutions per 
minute thus: 

8 X 32 
—— 4.65+ 
indicating that the tool will make this cut in approxi- 
mately 4.65 minutes. 
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The Effect of the War on the Engineering 
Education 


By C. R. MANN 





Doctor Mann has been engaged for three years 
in making a study of engineering education for 
the four national societies of civil, mechanical, 
electrical, and mining engineers, and the Carnegie 
Foundation for the Advancement of Teaching. 
He therefore speaks with full knowledge of meth- 
ods now employed in the schools. 





war could not last long because, however much 

kings and kaisers might wish to continue, the 
banker would stop it. But the financiers have not come 
up to our expectations in this matter, and we have there- 
fore been compelled, unwillingly perhaps, to recognize 
that money is not the ultimate measure of national 
strength. National credit is the result and not the cause 
of intelligent industrial production: the engineer, not 
the banker, is the real power behind the throne. 

This fundamental fact now seems so simple and self- 
evident that it is rather hard to remember the time when 
we thought otherwise. But though the rugged outlines 
of this fact are now sharply silhouetted against the 
ruddy dawn of the new age, the details of its meaning 
are but dimly discernable through the haze of specula- 
tion over the significance of the struggle. Naturally the 
engineer is intensely interested in the development of 
the details of the picture, for on him devolves the duty 
of interpreting the coming conceptions in terms of ma- 
terials and organizations of men; and if education 
makes men, engineering education must be the first to 
feel the thrill of the dawning day. 

Three elements in the picture can now be plainly per- 
ceived. These indicate that the engineer is henceforth 
vitally involved in the control of credit, in the inter- 
pretation of the daily news, and in the organization of 
industry and commerce to make goods cheap and men 
dear. 

In performing the first of these new functions, the 
engineer becomes the partner of the banker to deter- 
mine which projects are worthy of financial support 
and which not. As the engineering spirit is more and 
more infused into this dispensing of credit, public serv- 
ice rather than excess profit becomes the inspiration 
for enterprise; intelligence in production becomes the 
best security for loans; ability to deliver the goods be- 
comes the sure basis of financial success; and the control 
of tools gradually passes from the hands of those who 
own them legally into the hands of those who can use 
them effectively. 

Newspapers and periodicals already sense the ex- 
pansion of the engineering spirit in the struggle to make 
the nation strong. The distribution of wheat, the supply 
of sugar, the transportation of coal and the price of 
bread are now subjects which occupy an amount of 
space in the daily press that only a Thaw trial formerly 
could command. The public has never before realized 
how vital and how interesting factories, freight cars, 


[ore years ago most of us thought that a world 


warehouses, terminals, trucks and ships really are. 
Some faint conception of the necessity of organization 
for the common project of liberating life by winning 
the war, seems to be taking shape; while an impelling 
desire to serve and to subordinate personal preferences 
to community interests appears to be dimly developinc. 
These faint feelings of fraternity may grow into driv- 
ing impulses, if editors continue to extol engineering 
enterprise rather than private profit, in their interpre- 
tations of the daily news. 

In many communities chambers of commerce or 
groups of engineers have organized to build up business 
and boom the town. Through their efforts living condi- 
tions have been improved and many a city is being made 
a better place for homes. But the progress has always 
been hampered by the vested rights of individuals and of 


‘ corporations, so that none has yet dared to envisage an 


entire community as a single working plant for the 
purpose of organizing it for the most intelligent pro- 
duction of human wealth. This can now be done. The 
war is opening many hitherto blind eyes to see that 
each gains more than he loses when he merges his 
strength with the might of all in an organization that 
is constructed for the purpose of releasing creative en- 
ergy by giving each the work he is best qualified to do. 


AN ORGANIZATION IN EVERY COMMUNITY 


The time has come for such an organization in every 
community and every state, because the Federal Gov- 
ernment is struggling to shape the nation into an or- 
ganization of this type. Only so may the nation be 
strong; only so, may communities add their utmost to the 
nation’s strength. The responsibility for this work 
must finally be shouldered by engineers who are both 
masters of the mechanic arts and molders of men. 

For many years this country has been drifting toward 
the realization of these requirements. The war has but 
accelerated the process and precipitated conclusions that 
were bound to come, otherwise men trained by expe- 
rience to meet the present crisis could not now be found. 
Continuity demands that the same conclusions remain 
valid long after the war is ended. Therefore, engineer- 
ing schools will render service in proportion as they 
grasp the implications of these conclusions and express 
themselves effectively in the daily work of instruction. 

The possible conclusions for engineering education 
are many and complex; but two stand out in bold relief: 
namely, there must be closer coéperation between school 
and industry, and there must be more attention to the 
appraisment of values and costs. 

The essential feature of the codperation with industry 
is not the skill, the knowledge of workmen, nor the fee: 
of the machines which the student acquires from shop 
experience. Important as these are, they cannot com- 
pete with the spirit of investigation which must develop 
if the codperation between school and industry is rea: 
and vital. There are thousands of unsolved problems in 
even such rough shop work as freshmen are permitte« 
to do. The boy should be trained to discover these un- 
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solved problems and to bring them back to school for 
discussion and solution. By making shop work in in- 
dustrial plants the source of problems for solution in 
school, and by relating the class and the laboratory work 
in some degree to the problems raised, conditions most 
favorable to the self-development of the student may 
be realized. As he progresses, the problems become more 
and more intricate; until in his last year, if he has shown 
real engineering ability, he may be assigned as helper 
in industrial research, either at the plant, or in the 
school laboratories. After such a training in defining 
and solving problems, closely coérdinated with instruc- 
tion in science and drill in mathematics, he should be 
able on graduation to take a responsible position with- 
out serving several years as an apprentice, as is usual 
under present conditions. 


CREATIVE WORK IN PRODUCTION 


To the faculty, this type of coédperation with industry 
brings incentives for creative work in production and 
in education; for codperation makes the school the 
source of solutions of industrial problems, not only with 
respect to the technique of manufacture, but also con- 
cerning the correlation of the community’s productive 
processes with the training of its citizens as intelligent 
workers. Hitherto manufacturing companies have stood 
aloof and regarded one another with suspicion—and the 
Federal Trade Commission discovered that 200,000 of 
them are not paying expenses; but now they are ready 
to codperate. Similarly in education, many manufac- 
turers are supporting corporation schools to train their 
own help, while more than half the children in the entire 
country quit school at the sixth grade without being 
trained to earn a living; but they too are now ready to 
codperate. If the men who are teaching in engineering 
schools rise to the responsibility and organize for the 
systematic study of community production, they could 
soon create a true university, with its feet firmly planted 
in industry and its soul consecrated to the task of 
utilizing science and literature to liberate the creative 
energies of men. 


CLOSE COOPERATION BETWEEN SCHOOL AND INDUSTRY 


While close coéperation between school and industry 
gives that practical experience which is essential for 
mastery of the mechanic arts, it is not in itself sufficient 
to enable the schools to meet adequately the fundamental 
requirements of engineering in the new epoch. The 
Germans are technically well trained in the mechanic 
arts, yet they are but brutally strong. In order to 
strengthen the nation by infusing the engineering spirit 
into the control of credit, the interpretation of the daily 
news and into the organization of industry for the pro- 
duction of human wealth, the engineer must have sound 
judgment in the appraisement of values and costs. This 
requires not only an understanding of finance and the 
meaning of money, but also a sympathetic appreciation 
of the things humanity holds to be most worth while. 
Even a practical project like building a bridge is ulti- 
mately controlled by some man’s decision that the result- 
ing value is worth the cost; and this decision is more 
difficult and subtle when it concerns profoundly the pro- 
duction of human wealth and the appraisement of human 
values and costs. The engineer is too often obliged to 
be only the employee of the bank, the corporation, or the 


AMERICAN MACHINIST 





247 


state commission, because he believed that engineering 
is wholly a matter of technical skill; when control in 
this, as in everything else, is really vested in the deci- 
sion of the question whether the game is worth the 
candle. 

Training in the appraisement of values and costs does 
not require the addition of formal courses for that pur- 
pose, but rather the injection of this point of view into 
every branch of school work. For example, experiments 
in chemistry need not always be of the type: analyse 
this baking powder. The project: make baking powder 
and find out if it is cheaper and better than any you can 
buy, is vastly more effective as a training exercise. Pre- 
sented as a personal effort to appraise the human values 
and costs in life’s experiences, literature fascinates en- 
gineering students. Economics delights them when it is 
a critique of proposed solutions of the social problems 
defined by their daily coéperation with labor. Such ex- 
ercises also foster the development of those homely vir- 
tues, which always make the working people the bulwark 
of a nation’s strength—the sense of justice, feelings of 
neighborly kindliness, devotion to right, and respect for 
God and man. 


War HAS HASTENED THE TRANSFORMATION 


Thus because the war has revealed a profounder ap- 
praisement of human values and costs, and because the 
war has hastened the transformation of the individu- 
alistic man, selfishly seeking his own personal profit, into 
a community man willing to do his best for the common 
welfare, the ideal that was set for the engineering 
schools in the passage of the Morrill Act in 1862 may 
now be achieved. For many of the first schools founded 
under that act were called “Industrial Universities”; but 
they soon dropped the “industrial” from their titles, 
fearing lest they lose caste in academic councils. But 
now, if they gladly grasp the opportunity opening be- 
fore them, they will claim with pride their abandoned 
surname and proceed to demonstrate that the engineer, 
the creator of a new earth, is also the prophet of a pro- 
founder philosophy of life. 


Thread-Lead Gage 


By E. AMos 


The thread-lead gage shown by Leonard M. Thorn on 
page 1092, Vol. 47, does not look practical to me, inas- 
much as when applied to a threaded piece, the disks 
would stand at an angle with the threads being tested, 
this angle depending both upon the lead and the diam- 
eter of the tested piece, and being emphasized by an in- 
crease in the diameter of the disks. 

Let us suppose an extreme case, where large disks are 
applied to a screw of small diameter and of compara- 
tively rapid lead: the disks would touch, or rather 
ought to touch the thread angle at a point forward 
(toward the observer) of the center line on one side, 
and back of it on the other side; furthermore the point 
of contact would be a curve and not a straight line. 
Of course, this departure from accuracy would in ordi- 
nary cases be very slight, yet not permissible in gage 
work; and if one desires to get an approximate test it 
could be secured without entailing so exact a piece of 
tool work as this gage would seem to be. 
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The distribution of the appropriation for the proper 
establishment of conditions of life for men in shipbuild- 
ing centers, has begun. The Newport News Shipbuild- 
ing Co. has received $1,200,000, while about $1,000,000 
of the fund will go to the Maryland Steel Co.’s plant for 
housing its workers at Sparrow’s Point. Eight thou- 
sand homes are to be built in Philadelphia for the Gov- 
ernment plant at Hog Island, and this is a joint expense 
of the Emergency Fleet Corporation and the city of 
Philadelphia. 

OurR WAR AIMS 


“An evident principle runs through the whole pro- 
gram I have outlined. It is the principle of justice to all 
peoples and nationalities, and their right to live on equal 
terms of liberty and safety with one another, whether 
they be strong or weak. Unless this principle be made 
its foundation no part of the structure of international 
justice can stand. The people of the United States 
could act upon no other principle; and to the vindication 
of this principle they are ready to devote their lives, 
their honor, and everything that they possess. The 
moral climax of this, the culminating and final war for 
human liberty, has come, and they are ready to put their 
own strength, their own highest purpose, their own in- 
tegrity and devotion to the test.”—From President 
Wilson’s Address, Jan. 8, 1918. 


NEW WORKING HOURS FOR ENGLAND’S WORKMEN 


The exhaustion suffered by laboring men because of 
the intensive labor demanded of them during four years, 
has induced the British Health of Munition Workers’ 
Committee to publish new memoranda on weekly hours 
of employment. The former hours of work per week 
included a maximum of 67 for men and 60 for boys and 
women; but the steady, high-pressure activity in the 
factories of England for four years, with the awful 
push of war behind it, has made these hours inimical to 
workers, while the increase of women workers makes 
it possible to reduce the laborer’s time. 

The same executive body has decided that the best 
hours for labor on different kinds of work and for dif- 
ferent persons, are not identical, and a new schedule 
with these differences in mind, will be made. 


How HIGH BRAK PAPA FLEW 


The wonderful performances of the Italians reached 
their air-height last month, just before Christmas. 
Flight Lieut. Brak Papa (who already held a record for 
high flying with a passenger) broke his previous per- 
formance by mounting 28,040 ft., carrying a useful load 
of 792 lb. besides his passenger. He did the work in a 
Sia-Fiat biplane, with a 300-hp., 6-cylinder, water- 
cooled engine. 

Brak Papa rose from the Turin aérodrome and at- 
tained 3280 ft. in the first 2 min. and 30 sec. The next 
rating was of 6561 ft. at the end of 5 min.; then 9842 
ft. at the end of 9 min.; 12,123 ft. in 15 min.; 16,400 


Sidelights 


EDITED BY D. BACON 


ft. in 24 min.; 19,685 ft. in 37 min. 30 sec.; 21,825 ft. common sense. 
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in 45 min., and his maximum of 28,040 ft. in just over 
an hour. The Sia-Fiat engine has 4 valves per cylinder 
and a direct-mounted propeller. 


ADJUSTMENT OF PRICES TO COVER A LONGER PERIOD 


The maximum prices fixed upon ore, coke, pig iron, 
steel and steel products by the President, are to be 
maintained at least until Mar. 31. No new contracts 
which shall call for the delivery of any of these articles 
on or after Apr. 1, are to specify a price, unless they 
are coupled with a clause which shall make such con- 
tracts subject to revision by an authorized agent of the 
United States Government. This means that all de- 
liveries after Apr. 1 may not exceed the maximum price 
then in force, even though the goods to be delivered 
have been contracted for in the interim. The maximum 
prices now made, will probably be observed by all manu- 
facturers. 


SCIENTIFIC FIRING: ECONOMIC COALING 


The firing of stationary boilers consumes 42 per cent. 
of all the coal mined in the United States. Last year 
252,000,000 tons were burned and cost $1,260,000,000, 
at a calculation of $5 a ton. Very nearly half of all 
the coal thus fired, is wasted. 

Recently Power presented this wastage on the simple 
lines of comparison, which method goes farther to 
convince the mind, than would a mere arithmetical 
calculation. Power declared that if but 10 per cent. 
of this coal were wasted, the cost would supply the 
complete uniforms of more than 3,000,000 of our 
Soldiers. A fireman who is firing his boilers unscientfi- 
cally, may assume that he is burning the very pants off 
his boy who may be “somewhere in France.” 

There are some economic “don’ts” to be borne in mind 
by the fireman. 

Don’t cover the entire live area of the fire deeply 
with coal. When the bright, burning area is covered, 
there is a temporary lowering of temperature is there 
not? Don’t smother the fire: feed it. Dead areas in 
a firebox mean less temperature than a man is entitled 
to get from the amount of coal he is feeding to his 
furnace. 

Don’t permit holes in your fire. A hole means that 
air has sought and found its way plum through an 
isolated space, has burned up your fuel and through 
the hole is cooling your boiler. It is better to fill the 
hole with ash than to leave it. Ash at least will prevent 
the air from finding its way to your boiler. 

Keep a shallow bed of fire. A clean-kept fire is the 
secret of coal economy. Keep your fire level because 
an unequal thickness makes an independable result. 
Keep the ashpit empty. Scatter your coal evenly, 
shallowly and frequently, upon your fire; slice with 
discretion and do not turn your fire over. 

If you are a fireman, specialize! Be a scientific fire- 
man for the good of your country and in the name of 
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Machining a Long Rectangular Hole 
By FRANK H. JENNINGS 


I was recently confronted with a peculiar problem, 
and I thought it might interest some readers of the 
American Machinist to be told how I accomplished it. 

I had a block A of 34 per cent. nickel steel 144 x3x 
5 in. Through this block I was required to machine a 
hole 0.50x 1.0 in. with an allowance of 0.0005 in. in 
the sizes. The hole was to be straight throughout its 
length, parallel with the block, and the short sides of 
the hole square with the longer sides. 

The proposition looked terrible to me, but it was not 
permissible to cut the block in half, and mill the hole 
in the two parts. Making a series of long broaches, and 
broaching it, was out of the question as it would be an 
expensive operation, and I had no facilities for harden- 












































THE WORK AND THE TOOLS 


ing and grinding the cutters, and no press that I could 
use to push the broach through. 

The only machines I had that I could depend upon 
to help me out where a 12-in. lathe, and a 16-in. shap- 
ing machine. With these two machines my purpose 
was accomplished. I bolted an angle plate to the face- 
plate of the lathe, and drilled two parallel holes 43 in. 
diameter through the block. Before running the }§-in. 
drill through I first drilled two smaller holes half-way 
through the block and then reversed it on the angle 
plate. In this way I kept the holes parallel. I then 
clamped the block down on the shaping machine table 
and made up a bar as shown at B. This bar was a few 
thousandths smaller than the hole and on it I had put 
a tool somewhat similar to those used for rifling gun 
barrels. This tool was held down on the inclined plane 





by a small machine screw, and was held back by the 
setscrew in the end of the bar. The chip tended to force 
it up the plane and the reverse stroke tended to push 
it down the plane, thus making it safe to back out at 
any time. I made up a series of these tools of different 
heights, as the amount of adjustment for éach was 
limited. 

Starting with the smallest tool, and cutting on the 
back stroke of the shaping machine I squared out the 
two corners D 4§ in. wide. I then changed the bar to 
the other hole and repeated the operation on the corners 
E. I then turned the bar 180 deg. and cut the wall be- 
tween the holes half-way through, then placed the bar 
back in the other hole and removed the remaining wall. 

This gave me a roughly squared hole 43x34 in. 
I then made up bars F' and G which*employed the same 
principle as bar B. I roughed out the short size of the 
hole with the bar F turning the bar 180 deg. several 
times so as to gradually correct what wave there might 
be in the length of the hole until the hole measured 
0.490 in. 

I then used bar G, and sized the opposite sides of the 
hole until it was within 0.0100 in. of size. Then chang- 
ing to the bar F I finished the hole to 0.50 in., and then 
changed once more to bar G, and finished to 1.00 in. 

It was necessary to make about four tools for each 
bar, and though this process might seem somewhat 
elaborate to some, it allowed me to accomplish results 
with the means I had at hand. 


Breakage of Roughing Tools 
By H. JAMES 


On page 1049, Vol. 47, of the American Machinist, 
Charles L. Yost speaks of his experience in breaking 
roughing tools, due to the unevenness of the bottoms of 
the tools. This would be quite an ordinary occurrence 
but that its cause is common knowledge to most me- 
chanics, and most shops of any size employ men who do 
nothing but see to it that all tools are ground and re- 
dressed and put into correct shape for the men who can 
not do it. This saves time by enabling the machines to 
run without stoppage for repairs. 

Failures of the kind mentioned are particularly notice- 
able on large tools of perhaps 2x2 in. and 14x83 in. 
Most good mechanics however, extend the tool the least 
possible distance from the edge of the toolpost as they 
know this practice will tend to lessen the chance of 
fracture. 

The paragraph referring to vibration in relation to 
crystallization arouses the old argument as to whether 
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or not crystals do grow when subjected to vibration. 
Some persons, including the writer, think there is no 
change in the size of crystals when temperature is not a 
factor in the use of the material; and that the crystalline 
face on the fracture is due to the method in which fail- 
ure was made; that is, the path of fracture has been 
altered from that which it would have taken had the 
metal been broken before it was used. 

Cut a piece of steel almost through, then grip it in 
a vise just below the saw cut. Strike a sharp, heavy 
blow and examine the fracture; it will be crystalline, 
though the crystals will be small if the steel is good and 
if it originally had a fine grain. Now take the same 
piece of steel, saw it nearly through and break it very 
slowing by light blows, and the fracture will be silky. 

If steel be heated to a high temperature and cooled, 
the grain will be coarse, and if samples are taken and 
these simple tests are made the difference in the frac- 
tures will better show the cause of crystallization than 
will any argument. 


Making a Circular Forming Tool 


By L. C. BLOMSTROM 


A large number of circular forming tools like Fig. 
1, and which were required in turning the base ends 
of shrapnel fuse bodies, called for accurate machining 
and with the exception of the surface X, were to be 
ground all over. To get the blanks ready for the form- 
ing operation was an easy proposition; however, the 
method of putting on the form may be interesting. 

As shown in Fig. 2 a block B, having an opening Y, 
was placed on the toolpost and rigidly clamped in posi- 























FI6.3S 
A CIRCULAR FORMING TOOL 


Fig. 2—Fixture for shaping 
Fig. 3—Forming tool held for grinding and meas- 


Fi6.2 


3: FO &. 
Fig. 1—Circular forming tool. 


FIGS. MAKING 


forming tool. 
uring. 

tion on the tool rest. This block had two slots milled 
in it at proper points, in which were located the cut- 
ting tools. Each of the cutting tools was provided with 
a slot to receive a stud to which the cutting tool was 
secured. Adjusting screws in the block were provided 
to engage the outer ends of the cutting tools, and hold 
the latter in position against rearward movement from 
the work. The depth of the cuts on the blank, as well 
as their position, was provided for by means of a guide 
piece F', which contacted with the side of the blank, 
and also with the flange on the mandrel. 

After the milling and hardening operations, the 
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forming tools were trued up on the internal grinding 
machine faceplate by slipping them over a removable 
plug piloted in the hollow spindle, clamped and then 
ground to size in the holes. The end faces were then 
ground while on centers—the larger surface first, and 
then the smaller end—on the surface grinding machinc 
The various surfaces that made up the form came nex‘. 

Probably the most common method of checking angu- 
lar forms is the use of a thin profile gage, trusting to 
the operator’s sense of sight, and his guessing ability 
as te where and how much stock is to be removed. 

The combined grinding mandrel and gage shown in 
Fig. 3 provided means for measuring with a microm- 
eter and overcame the objectionable feature of guess- 
work as in profile gaging. The mandrel H was hardened 
and carefully ground all over. The tapered portion / 
formed a continuation of the front conical section of 
the forming tools, with the diameter, before rounding 
the same as on the finished tool. The circular forming 
tools were slipped on the spindle J, of the mandrel 
bearing against the portion J and held in place by the 
nut. As shown, the surfaces L, N, and O were made 
parallel to directly opposing edges of the three angular 
surfaces. The measurements were taken from these 
parallel surfaces with micrometers. 

The table of the universal grinding machine used 
was swung to suit each angle so that the face of the 
wheel could be used. Considerable time was saved by 
running through a large number at each setting, and 
with this method of checking, the production was un- 
usually high-class for this character of work. 


A Piston-Ring Slitting Fixture 


By H. E. McCray 

In the illustration is shown an assembled view of a 
piston-ring slitting fixture. The piston-ring blanks or 
pots are trued up by the inside, and the chucking flange 
turned and faced ready for the piston-ring machines. 
Here they are turned and parted off, then sent to the 
ring-grinding machines for rough- and finish-grinding. 
The next operation is slitting on a hand milling ma- 
chine, equipped with the fixture shown. 

The rings come from the machines with considerable 
variation in outside diameter, as the tools are crowded 
to their limit. If the 45-deg. angle slots are to be of 
uniform width, when the rings are compressed to the 
size of the cylinder, it is evident that either the outside 
diameter must be held to close limits, or some compen- 
sating mechanism be employed. About 0.030 in. is 
allowed for re-turning, using a hinged ring-pot and 
flanged mandrel holding six rings for the re-turning 
operation. This is on centers in a small engine lathe. 

The slitting fixture consists of three parts, the 45- 
deg. base A, the frame G, and the air cylinder C, with 
the clamp D attached to the piston rod F. The base 
is bolted to the table of a small hand milling machine, 
and is located by two gibs in the T slot. The ring 
holder B is of steel, pack-hardened and ground on al! 
bearings, a boss on the under side locating it on the 
45-deg. surface of the base. It is slotted to clear the 
milling cutter, as is the clamp D. The clamp is also 
pack-hardened and ground, and attached to the air 


' piston-rod end by four capscrews and held central by 


a boss on the rod. 
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Toe air cylinder C is of the usual construction, and 
nec is no description. It is controlled by the four-way 
coc: E, and is double-acting. By pulling down on the 
hevle, the clamp D is forced down on the ring, and 
by seversing the valve the clamp is withdrawn. Two 
st: »s are fitted on the cross-slide of the milling machine, 
lim ting the travel in each direction. A +,-in. slitting 
sav is carried on the machine arbor for slitting the 
ring. 
he operation of the fixture is as follows: the oper- 
ator is provided with a ring gage of the proper diameter 
to allow for re-turning and stil! give the correct width 
of the slot when compressed. A ring is placed in the 
holder, the air turned on, and the ring clamped down. 
The table is then moved against the stop on one side, 
which throws the cutter in the center approximately 











PISTON-RING SLITTING FIXTURE 


half the width of the slot. The table is then moved 
toward the cutter, and one cut taken through the ring. 

The split ring is slightly smaller in outside diameter 
than the inside of the ringholder, and consequently 
is forced out by the bevel of clamp D against the sides 
of the holder. 

The table is then backed away, moved over to the 
other cross-slide stop, which is adjusted to give the 
required width of slot. It is evident that the rings may 
vary a considerable amount in outside diameter without 
detrimental effect, as the result is exactly the same as 
if they were the exact size of the ringholder. The 
rapidity of operation may be judged from the piece 
rate which is 25c. per hundred for all sizes from 34 
to 64 in. in diameter. 


Forming Die for Lock Backs 
By E. SHAFF 


This die was designed to make suit-case lock backs 
from scrap metal. The finished piece is made in one 
operation and any piece of metal having one straight 
edge, can be utilized. 

On the first stroke of the press, the stock rests against 
a stop at the edge of the blanking die. The die is then 
Stripped from the cutting punch by means of a spring 
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pad. Such a blank is shown lying against the die in 
the illustration. After the scrap is removed from the 
blank, it will pass the first stop and thus reach the sec- 
ond stop below the forming die. On the next stroke of 
the press the blank is cut off and the lock back formed; 

















THE FORMING DIE AND ITS PRODUCT 


simultaneously, the first: perforates and trims another 
piece. 

This die is not. difficult to make, is easily ground and 
gives excellent results in service. 


Producing a Bulge in Tubing 
By G. R. SMITH 


On page 860, Vol. 47, I read with some interest an 
article by W. S. Quimby, giving a method for bulging 
metal tubing. Mr. Quimby’s article states that he uses 
soft-lead slugs inside the tubing to do the bulging which 
he afterward melts out. I think he would save much 
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METHOD OF BULGING 


time, cost and labor, and get just as perfect a bulge 
by the use of cushion rubber slugs in the place of 
the lead slugs, and the rubber slugs can be used over 
and over again. After the pressure is relieved the rub- 
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ber will return to its original shape and drop out of 
the tubing with little or no trouble, and may be used 
for the next piece. 

I hardly think it necessary to use lead slugs, especially 
for soft copper tubing, as I have formed many shapes 
from brass, tin and light steel with a rubber punch. 

In the illustration is shown a common little shape 
that I have manufactured by the thousands, with a 
rubber punch—one piece of rubber serving for many 
hundred pieces. At A is shown the shell which is to 
be bulged. The die B is a block of steel slightly hol- 
lowed as at C, to receive the bottom of the bulge. The 
punch D is of hardened steel, close fitting, with the 
rubber pad screwed to its bottom. The size and 
amount of the bulge is determined by the adjustment 
of the stroke of the press. In the first operation the 
shell is drawn up on a No. 14, toggle-action Bliss draw 
press, with the common blank-and-draw push-through 
type of dies, and the bulging operation is done on a 
2-in. stroke Bliss No. 21. 

The rubber pad on the bottom of the punch is made 
with a fillister-head machine screw F in its upper end 
to engage a threaded opening in the bottom of the 
punch. At G is shown a shell I produced in this man- 
ner, which has a slight bead running around the center 
of the bulge. The complete shell was formed from the 
original straight-side shell in one operation. While 
the lead slug is practical, and will certainly do the 
trick, I think the rubber slug will be just as effective 
at less cost and less labor. 


A Shaping Machine Repair Job 


By WILLIAM ELSASSER 


Having a 14-in. shaping machine with ways for the 
ram badly worn, and having no planing machine avail- 
able with sufficient room under the cross rail to permit 
truing up the ways, and since the top of the column was 
not worn, I adopted the following plan of doing the 
work: I stripped the shaping machine of ram and gibs, 















































FOR SHAPING MACHINE 


RIG 


and secured a bar of cold-rolled steel A, 1x3 in. in the 
vise, the length of this bar being slightly in excess of 
that of the ways. The bar was set parallel with the 
bearings by the swivel vise. I then employed an old 
cast-iron bench plate B, with the flat-nosed tool C 
wedged in place as shown. By sliding the plate back and 
forth guided by the bar A, and using the cross-feed of 
the shaping machine, and feeding slightly at each stroke 
of the bench plate, a fair job was obtained, and I doubt 
whether or not the shaping machine could have been 
taken down, stripped and set up on a planing machine, 
and the work done in less time. 
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Clearance Angles on Lathe Tools 
By JOHN T. KILBRIDE 


Recently I entered into a controversy regarding the 
clearance angle on lathe tools, it being my contention 
that 6 deg. were ample for practically all tools. The 
question arose over the clearance on the front of cut- 
off tools, my opponent claiming that the clearance angle 
should increase as the diameter decreased, because of 
the greater pressure required in cutting on the small 
diameter. 

I contend that this increase in pressure was due 
not to clearance but to the angle at which the chip 
approached the tool, as on a large piece of work the 
chip-approach is similar to that on a planing machine 
and the pressure is down on the tool, while on a small 
diameter the pressure is at an angle and in the opposite 
direction to the travel of the tool, thereby making a 
perceptible increase in pressure when feeding in. This 
increase of pressure could be overcome by putting a 
back clearance of from 2 deg. to 4 deg. on the top 
of the tool. 

I claim that front clearance has absolutely nothing 
to do with pressure, and that the less the clearance 
angle the stronger the tool will be. 

If a cutoff tool with 6-deg. clearance is used on 
cutting off a piece of work of 5-in. diameter, feeding 
in at the rate of 0.020 in. per revolution, when the 
tool feeds into the work 0.001 in., the circumference 
will travel 0.780 in. This forms a right triangle whose 
hypothenuse is 0.780 in. and the side 0.001 in. By 
solving this triangle it will be found that the angle 
at which the tool feeds into the work, is about 4 min. 
which reduces the necessary clearance angle on the 
tool from 6 deg. to 5 deg. 56 min. 

Likewise on a piece of work 3-in. diameter, while 
following the same process of reasoning, it will be found 
that the angle at which the tool feeds into the work 
is about 44 min., making the necessary clearance angle 5 
deg. 16 min. The angle increases in inverse proportion 
to the decrease in diameter, but in no case equals 6 
deg., hence the claim that the 6-deg. angle rubs on 
the work, preventing the tool being fed in, is wrong. 

To further substantiate my statement take for ex- 
amples work 5 in. and 4-in. diameter as before, and using 
a feed of 3 in. per revolution on the cutoff tool: I find 
that the necessary clearance angle is cut down on the 
5-in. piece to 5 deg. 32 min., and on the 3-in. piece to 
1 deg. 25 min. However, these feeds are excessive and 
are seldom ever used in practice. I have always followed 
the practice of putting back clearance on cutoff tools, 
and have found that the tool requires less pressure due 
to the fact that the back clearance tends to change the 
line of pressure of the chip. The reason most mechanics 
insist on clearances of 8,10 and 12 deg. on cutoff 
tools is that they think they require that amount of 
clearance to dig into the stock, the fallacy of which 
deduction I have explained. In my opinion this is 
another of those small points connected with the me- 
chine trade in which the average workman follows 
tradition and does not look into things for himself. It 
is understood that the tool in question is not used on a 
lathe with a rise and fall rest, but is held in a toolpost 
having means for elevating the tool in a truly vertica! 
direction. 
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Rapid Manufacture of Ring Gages 


SPECIAL CORRESPONDENCE 


The rapidly increasing number of ring gages now be- 
ing employed and the extreme accuracy demanded in 
their manufacture necessitates modern efficiency meth- 
ods, and only quantity production can be considered. 

The Hamilton Gear and Fixture Co., Toronto, Can., 
manufacturers of 3.03-in. British shells, have solved the 
speed-with-accuracy problem in producing ring gages, 
and their interesting methods are described herewith. 
Fig. 1 illustrates the operations. 

A bar of 20- to 30-point carbon steel of the required 
outside diameter is centered and swung in the lathe. 
‘Lhe first operation is a roughing cut the entire length of 
the bar. A facing tool is next employed to face the end 
from which the ring-forming operations are started. 

A parting tool is next placed in the toolpost and a :- 
in. groove is cut to a depth of about 13 in. This groove 
is cut about 1 in. from the finished end of the bar. 

The fourth operation in producing the roughly formed 
ring consists of undercutting from the faced end of 
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AND 2. THE FOUR LATHE OPERATIONS AND 
METHOD OF HOLDING THE BAR 


FIGS, 1 


the bar witn a parting tool bent at a right angle; this 
cuts a ring from the bar leaving a core, as shown at A 
Fig. 2. 

These operations are repeated and the rings, as fast 
as cut from the bar, are run or threaded along the tail- 
stock spindle and allowed to accumulate until they inter- 
fere with the parting tool. When removing the rings 
from the tailstock a sling is employed to hold the bar in 
position, but as a further precaution against slippage, 
the carriage is moved forward near to the shoulder 
formed in cutting the last ring, and a block B, Fig. 2, 
inserted at an angle between this point and the base of 
the tool block. 

The roughed-out rings are next subjected to most 
careful annealing and are now ready to receive the ini- 
tial finishing operation. This consists of holding the 
ring by its inside diameter that the outer surface and 
both sides may be finished and the ring knurled at one 
setting. 
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The ring is now chucked from the outside and bored. 
This completes the lathe operations. 

At this stage the rings are pack-carbonized to a depth 
of ,4; in. in Houghton’s Quick Light A Compound, the 
operation requiring 20 hours. After reheating to 1550 
deg. F. they are hardened by plunging in water. A py- 
rometer is used in the hardening heat as a uniform de- 
gree of hardness is demanded. 

The rings are now ground to close limits and lapped to 
size. Quantity production of this order is to be com- 
mended when the man-shortage situation is considered. 


An Indicating Depth Gage 
By ARTHUR PESTEL 


We have a large Government order for a certain 
apparatus, one part of which consists of a circular plate 
of approximately 2 in. in diameter with a central recess 
of 1} in. in diameter, its depth being 0.050 in. 

The writer, who is in charge of this work, observed 
that the lathe hands lost considerable time when apply- 
ing the depth micrometer to the recess by having to 
turn the micrometer screw back and forth several times 
before they could feel that the proper depth of the 
recess had been ascertained. Wherever a large number 
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AN INDICATING 


DEPTH GAGE 


of such parts is required, the time lost by taking me2s- 
urements with an ordinary depth gage is considerable. 
Something had to be done to eliminate this loss of time. 

To this purpose,-the writer developed the gage shown 
in the illustration. It consists of a standard dial indi- 
cator A which is adjustably mounted in the housing B. 
This housing is fastened to the baseplate C, which, in 
turn, is inserted into the basering D which has three 
equally spaced legs E. Small steel plates F' are inserted 
into slots in the legs E and then carefully ground and 
lapped so as to be in perfect alignment. The stem G 
of the indicator A, passes through an opening H in the 
baseplate C. 

To apply the gage to the work, the plates F are placed 
against the surface from which the recess is to be 
measured. The stem G which projects beyond the edges 
of the plate F is thereby b. ,ught to bear against the 
bottom of the recess and the depth is indicated on the 
dial. This gage could be used to measure a rise 
as well. It is advisable to have the ring D detachable 
and make a number of them of varying sizes so as 
to be able to apply the same gage to similar work of 
different dimensions. 

The device herein described proved a great timesaver 
and won instant favor with the men in the shop. 
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The Reorganization 






of the Ordnance Department 


HE reorganization of the Ord- 

nance Department is a long step 

forward. The plan has _ been 

worked out under the direct su- 

pervision of the new Chief of 

Ordnance, along carefully tried- 
out lines, and there is reason to believe that it 
will prove advantageous in every way. No one 
dreams that it is perfect, but from our knowledge 
of the new Chief we are confident that changes 
which seem to be necessary or desirable will be 
made promptly. 


EW realize the expansion which has been 

forced on the Ordnance Department during 
the past year. On Apr. 1, 1917, the staff consisted 
of 9 commissioned officers and 227 civilians. It 
occupied 15,000 sq.ft. of floor space. On Sept. 
1, this had been increased to 450 commissioned 
officers and 1400 civilians, and the Department 
occupied 100,000 sq.ft. of floor space. 

On Jan. 1 of this year there were 1601 commis- 
sioned officers, 122 enlisted men and 4830 civil- 
ians, occupying a floor space of 521,000 sq.ft.; 
and this is by no means the high limit, as the 
estimates for June 1 of this year are: 4400 com- 
missioned officers, 2600 enlisted men and 12,300 
civilians. The estimated floor space needed is 
1,425,000 sq.ft. 

The old form of organization could not stand 
the stress of such expansion. It would have 
strained even the most modern business organi- 
zation to the utmost. But with the new spirit 
which is evident, and which is utilizing the best 
experience obtainable, there is every reason to 
believe that striking improvements will be seen 
in many directions. 


HE new plan concentrates the work by func- 

tions, in accordance with modern methods. 
It brings the work of letting contracts, of secur- 
ing production, of inspection and of keeping 
track of supplies, all under one head for each 
functional division of the work. This will elim- 
inate a vast amount of lost motion and prevent 
competition between different divisions. 


HE reorganized Ordnance Department 

should have the loyal support of every citi- 
zen, and the plan adopted should be given a fair 
trial. Whether or not we feel that the centraliza- 
tion might well go further, our present duty is to 
help make the new plan a success. After that, 
its extension or expansion will be easy should it 


This is no time to let personal 
ideas or a tinge of partianship interfere with a 


seem desirable. 


hearty support of the new plan. We are glad to 
point out the good work which has been accom- 
plished in the manufacture of rifles, in spite of 
the initial delay. The output is now in excess of 
the original schedule, so that if any deficiency 
exists it must be blamed on those who decided 
on the number required, not on those who are se- 
curing the production asked for. 

We also commend the changed attitude regard- 
ing unnecessary refinements and interchange- 
ability; the readjustment in these ways must not 
be construed, however, as indicating the accept- 
ance of an inferior arm, for such is not the case; 
the rifles now being supplied probably have no 
equal in any country. Men now in the National 
Army, and who have served in foreign armies as 
well, are high in praise of the new rifle as to 
convenience, accuracy and shooting power. More 
rational inspection is in a measure responsible 
for the very gratifying increase in production. 


HE section of the new organization which 

deals with complaints or disputes is sure to 
prove of great value. The work in such a de- 
partment will require great tact on the part of 
the officer in charge, but it will smooth out many 
a difficulty which might prove troublesome. It 
may also prove advisable to establish an outside 
arbitration committee or trouble board to consist 
of well-known engineers; such a board might be 
more unbiased owing to lack of definite personal 
interests or connections on either side. The es- 
tablishment of this section, however, indicates a 
keen desire on the part of the Department to 
secure and to maintain the best possible relations 
with the manufacturers, and is, in itself, a long 
step toward improved conditions. 


OW that the reorganization nas been made, 
4 now that codrdination in the securing of 
munitions for the army is well under way, let us 
put our shoulder to the wheel and help the new 
plan forward in every possible way. Helpful sug- 
gestions are always in order and will be welcomed 
by the officers in charge of the various divisions. 
No matter what we may feel as to the past, the 
future is what we have to meet. Now that the 
way has been opened we can help make it brighter 
by coéperating in every way possible. We urge 
that every reader of the American Machinist 
shall do his utmost to uphold the new Chief of 
Ordnance and his organization. 
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Photographs and data 


should be addressed to Editorial Department, “American Machinist.” 


Currier-Koeth Grinding Machine for ? 


[, When reseating cutters are being ground they are held 
‘¢ On centers. 


Valves and Reseating Tools 


The Currier-Koeth Manufacturing Co., Coudersport, 
Penn., is now marketing the machine illustrated which is 
used for reseating the poppet valves for gasoline engines 
and also for grinding cutters used for resurfacing the 


difficult to handle with the usual type of reseating tools. 


Fig. 2 shows the device that is used to dress 
the wheel at the proper angle. The dressing tool slides 
on two rods that are inserted in holes in the frame. Fig. 
3 shows the various tools and attachments. The grind- 
ing wheel is of carborundum. The two spindles of the 





























FIG.1. THE MACHINE WITH A VALVE IN PLACE 


valve seats. Fig. 1 shows the machine with a valve in 
place. It will be noticed that the axes of the work and 
the wheel spindle are parallel, the wheel being faced off 

















IG. 3. THE VARIOUS TOOLS AND ATTACHMENTS 


at the proper angle to secure the correct slope on the 
valve seat. It is claimed that the machine will quickly 
reseat the hard, tungsten-steel valves which are often 


FIG. 2. THE METHOD OF DRESSING THE WHEEL 
machine are interconnected by gears, the ratio of speeds 
of the machine and wheel spindles being 14 to 1. All 
gears are inclosed and run in a bath of oil. The feed 
is controlled by means of a micrometer screw. 


LeBlond 38-In. Gun Boring Machine 


The machine shown in Figs. 1 and 2 was designed to 
bore from solid forgings, tubes and jackets for guns up 
to and including 6 in. in diameter; also to finish-bore 
these parts from rough-bored forgings. The bed is of 
box section, the center portion being cast to form a 
reservoir for collecting cutting lubricant, no seperate 
oil pan being required. The shears are flat and the 
boring tailstock, boring-bar support and steadyrest are 
square gibbed to same. Beds 32 ft. and shorter, are 
made in one piece; beds longer than this are made in 
sections and bolted together. 
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The headstock is of the all-geared type. Two me- 
chanical changes of speed are obtained through sliding 
gears operated by a lever on the front of the headstock. 
The main driving gear on the spindle is pressed on and 
keyed to the spindle; it is 34 in. in diameter, 74-in. face 
and 24 diametral pitch. The headstock is 49% in. long 
and bolted to the bed by means of six bolts 1} in. in 
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The carriage for starting the bore is operated through 
a bronze half nut. It has automatic feed, quick power 
traverse, and a rack and pinion for hand adjustm«nt, 
the same as the boring tailstock. It is also provided 
with a plain tool slide having cross adjustment oper- 
ated by hand only. Two steadyrests are furnished, one 
of 18-in. capacity and one of 24-in. capacity. Each is 
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FIG. 1. FRONT VIEW OF 
diameter. The spindle has a flange 12 in. in diam- 
eter and 1} in. thick, and is provided with four 1-in. 
bolt holes to hold the driving chuck. 

The boring tailstock is square gibbed to the shears, 
and has double bar supports provided with counterbal- 
anced hinged caps; the holes in it are bored 5 in. long 
and 7} in. in diameter. It is provided with rapid power 
traverse and a rack and pinion for hand adjustment. 
Feed to the boring tailstock is obtained through a screw 
34 in. in diameter j-in. pitch, located and supported in 
bearings in the center of the lathe bed. This screw en- 
gages a bronze half nut which is made a separate piece 
and is easily renewable. The screw is driven through a 
wormwheel, provided with ball thrust bearings. The 
feed changes are obtained by means of change gears: 
range of feeds 0.004 in. to 0.064 in. per revolution of 
spindle. 

The boring-bar support is square gibbed and clamped 
to the shears. It is provided with a counterbalanced 
hinged cap and is bored 84 in. diameter and bushed 
down to suit the boring bar used. 


LEBLOND 


38-IN. GUN-BORING LATHE 
provided with five bronze-faced jaws and a removable 
cap. 

Both boring tailstock and carriage have rapid 
traverse in either direction obtained through a central 
screw in the bed driven from an independent motor 
mounted at the rear of the lathe. This motor is 5 hp. 
running 1150 r.p.m. It is controlled by a special E C & 
M controller and solenoid brake operated by a lever |lo- 
cated on the carriage. The same lever also starts and 
stops the feed. 

This lathe is made by the LeBlond Machine Tool Co., 
Cincinnati, Ohio. 


Universal Cylinder Reboring Tool 


The cylinder reboring tool shown is made by the Uni- 
versal Tool Co., Detroit, Mich. It is comparatively sim- 
ple in design and operation. There is a cutter head car- 
rying six cutters which are readily adjusted in unison. 
A beveled expansion ring fits into the cylinder to be re- 
bored, and the beveled pilot head on the tool is placed in 

















FIG. 2. REAR VIEW, SHOWING 





; PUMP AND AUXILIARY MOTORS 
Swing over shears, 38 in.; machine with 32 ft. bed bores holes 8 ft. long; for each extra foot of bore add 2 ft. of bed; range 


boring-bar feeds, 0.004 to 0.064 in. per revolution of the spindle; length of boring-bar support bearing on shears, 16 in.; bar su 
port bearing is 84 in. diameter by 83 in. long; carriage for starting bore has a bearing of 24 in. on the shears, is 383 in. wide, t 
width of the dovetail is 64 in. and it will take a tool 1 x 2 in.; pump is a triplex single-acting, direct-connected to a 3-hp. mot 


and will deliver 32 gallons at 40- to 50-Ib. pressure, operating at 59 r.p.m.; 


no boring bar is furnished, but boring tai!stock is 2 


ranged with piping from pump to connect lubricant to boring bar; motor drive is from a 25-hp., 3 to 1, 500 to 1500 r.p.m. mot 


5 to 66 r.p.m. 


mounted at the end of the lathe and driving through spur gears and pinion 


Spindle-speed range is 
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ths ring in such a way that it acts as a centering de- 
vice. An oversize securing ring follows in the new 
cut and insures a straight central cut all the way. Deep 
scores or connecting-rod clearances have no effect on the 
operation of the boring cutter as it was designed to 
overcome these difficulties. 

One of the features of the tool is a feed screw cut 
with square threads so that it may be journaled in bear- 
ings 5 in. long, which hold it against any undesired 
movement without injury to the thread. 

The feed mechanism is so arranged that a feed move- 
ment of from 6 to 30 turns to the inch may be had. 

The tool may be used by hand or in a drilling ma- 
chine. It is made in several sizes to suit various makes 




















PORTABLE CYLINDER REBORING TOOL 


of eylinders. The No. 2 size has a range of expansion 
from 23 to 3? in., and the No. 4 size, from 31} to 5,\; in. 
The No. 5 size is more expensive than any of the others 
but has a range from 23 to 5,\; in. 


Southwark Hydraulic Presses 


The illustrations show a number of hydraulic presses 
that are now being marketed by the Southwark Foundry 
and Machine Co., Philadelphia, Penn. Fig. 1 shows a 
vertical plate-bending press. With this machine, plate 
can be bent to the extreme end, and may also be bent 
tc form a complete cylinder, as the upper tension mem- 
ber may be arranged with a hinge bolt so that it may 
be swung up allowing the finished work to be lifted 
oif the machine. It will be noticed that the ram operates 
through an inclined plane and roller mechanism, which 
construction, it is claimed, makes the machine more 
economical of water than if a direct-operating ram were 
used. It is claimed that the machine is much more 
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FIG. 1. PLATE-BENDING PRESS 


economical in space and operating cost than one of 
the roll type of like capacity. 

Fig. 2 illustrates a 500-ton billet shear. It has a 
knife 24 in. long and will shear two 6-in. billets simul- 
taneously. A 5500-lb. pressure is used on the 16-in. ram, 
this pressure being obtained through a steam-operated 
intensifier, supplied as a part of the machine. The stroke 
is 10 in. The pull-back is at a pressure of 650 lb., the 
water in the working cylinder being returned to the 
intensifier. All castings are of steel except those for 




















FIG. 2. HYDRAULIC BILLET SHEAR 
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the rams, which are of cast iron. The slide is equipped 
with bronze liners which bear on steel liners on the 
frame. The weight of the machine, including the in- 
tensifier is 140,000 lb. 

Fig. 3 shows one of a line of presses intended for 
testing projectiles. These are 
built in sizes suitable for 75- 
mm. (3-in.), 4.7-in., 6-in., 
8-in., 9.5-in. and larger shells. 
As will be seen, the machines 
are of the 3-station type: the 
first shell being placed in posi- 
tion and filled with water, the 
second being tested, and the 
third being inspected and re- 
moved simultaneously. The 
control is centered in a single 
operating valve. When the 
valve is operated, the line pres- 
sure of 1500 lb. per sq.in. is 
admitted to the lower cylinder. 
This forces the open shell nose 
into a sealing device, and 
when the full pressure has 
been reached the pressure is 
automatically admitted to the 
top cylinder. The intensify- 
ing ram of the top cylinder 
projects into the open nose of 
the shell which has been filled 
with water, thus acting as the 
high-pressure intensifier cylin- 
der. It will thus be seen that the only parts subjected 
to the high pressure are the shell, the sealing device and 
the high-pressure ram. 

















FIG. 3. PROJECTILE 
TESTING PRESS 


Woods No. 2% Universal Tool- and 
Cutter-Grinding Machine 


The universal tool- and cutter-grinding machine illus- 
trated, is the latest product of the Woods Engineering 
Co., Alliance, Ohio, being known as their No. 23. It is 
of the swivel-head type and is intended to meet the 
various requirements of the tool room. The base and 
column are circular in form and are internally braced 
to insure rigidity. The base is of such size as to 
inclose the elevating screw. The knee is of box section 
and entirely encircles the column, sliding on a V-key. 
The saddle slides on the knee on one V- and one flat- 
way, the construction being such that the bearing sur- 
faces are not exposed at any position of the table. The 
head may be swiveled 180 deg., and may be set and 
clamped at any angle by means of graduations and a 
clamping device. Adjustable gibs and dust guards are 
provided for the table, the bearing surfaces consisting 
of one V- and one flat-way. The top table swivels 
on a center pivot and is provided with binding bolts 
at each end, and with graduations indicating taper 
in ys in. per ft. The top of the table is provided with 
two T-slots. For grinding operations which require 
the top table to be held at a greater angle than is 
possible to obtain with screw adjustment, two dogs are 
provided for clamping the two tables. Phosphor- 


bronze bearings, adjustable for wear, are used for the 
The 


spindle, which is of tool steel ground to size. 
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universal headstock, swivels both horizontally and 
vertically and is provided with graduations indicating 
movements in terms of degrees. The tailstock is pro- 
vided with a spring center—a positive lock being also 
incorporated. The internal grinding attachment has 
fwo speeds, and is so constructed that the spindle has 
a bearing next to the emery wheel. In order that work 
may be held in any position, the universal vise swivels 
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WOODS NO. 24 UNIVERSAL TOOL AND CUTTER-GRINDING 
MACHINE 
Longitudinal travel, 22 in. ; cross travel, 74 in.; vertical travel, 
10 in.; distance between centers, 28 in.; swing on centers, 9 in 
number of speed changes for table, 12; vise jaws, 14 x 5} in: 
open, 23 in.; weight, 1275 pounds 





in three directions. A self-contained countershaft is 
provided which gives three work-spindle speeds and two 
wheel-spindle speeds. The machine may be had either 
with or without automatic cross-feed, and with tables 
swinging either 22 or 28 in. between centers. It can 
also be furnished either with or without self-contained, 
direct motor-driven countershaft. 


New Britain Automatic Multiple- 
Spindle Chucking Machine 


The New Britain Machine Co., New Britain, Conn., 
has recently placed on the market the new automatic 
multiple-spindle, chucking machine illustrated. The 
machine is known as the company’s size 3 and is of 
the revolving-work type. The work is held and revolved 
by the spindle, the tools being fixed in the tool slice 
This renders possible the use of cross-slide tools. « 
feature lacking in the regular type in which the w 
is held stationary. 

The six spindles are hammer-forged from chro 
nickel steel; are heat-treated, hardened and ground; #( 
run in bronze bearings, ground straight inside «nd 
taper outside. In order to retain the original accure:y 
of the machine, provision is made for taking up @') 
wear in the bearings without disturbing their align- 
ment. Ball thrust collars are provided on the spind'es 
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fo receive the end thrust due to tool pressure. Change 
gears provide five rates of spindle speed, and twelve 
variations of feed. The spindle cylinder is always in- 
dexed at constant speed irrespective of production and 
spindle speed. The spindle evlinder housing is split 
horizontally and has a loose ccver which gives access 
to the spindle-bearing adjusting nuts. An indexing 
mechanism gradually accelerates the spindle cylinder 
at the time of indexing, and graduaily checks its motion 
without shock, the final indexing being by means of a 
rectangular latch which engages notches in the spindle 
cvlinder. A differential motion is fitted which indexes 
the spindle cylinder and operates the too! slide at high 
speed when the tools have finished cutting. Draw-in 
spring collets are employed, which will handle work 
that does not show variations exceeding in. in diam- 
A handwheel is provided for operating the spring 
chucks. If desired, the machine can be furnished with 
an air-chucking attachment. As a safety feature the 
spindle is automatically disconnected from the drive 
during loading and unloading. 

A threading attachment may be installed in the 
fourth tool-slide position. For work which is handled 
from a chucking lug, and which requires no threading, 
the machine may be arranged to index in the opposite 
direction (clockwise), thus bringing the finished piece 
fo its final position opposite a cross-slide to which the 
cutting-off blade is fastened. The tool-slide cam is 
laminated—this patented construction permitting adjus- 
ment of one cam to all lengths of work within the 
capacity of the machine. The camshaft is driven 
through a large internal gear on the inner circumference 
of the feed-cam drum, and the thrust of the tool slide 
against the feed cam is taken by a hardened steel 
roll fixed to the frame and bearing against the edge 
of the drum. The direction of spindle rotation being 
right-hand, standard tools are used. All gearing is 
machine-cut, and all chains and bevel gears are elimi- 
nated. The control levers are brought out to the 


eter. 

















TOMATIC MULTIPLE-SPINDLE CHUCKING MACHINE 
operating position. and a hand feed crank is pro- 
vided for testing ail feed movements and tool posi- 
tions. Oil is distributed by conveying it through the 
underside of the tool slide into a chamber at the center, 
Which surrounds the driving shaft bushing, and from 
Which it is tapped off at the circumference, through 
short tubes to the individual tools. The oil pump is 
driven at constant speed. 

The portion of the bed directly beneath the work has 


a 45-deg. slant toward the back of the machine, so 








MACHINIST 259 


The chip pan 
slopes toward the rear where there is an oil well from 
which the oil is distributed to the work. This con- 
struction permits the oil to drain before chips are re- 
moved, and makes it possible to rake out the chip van 
endwise without stopping the machine or removing the 


that the chips are carried to the side. 


splash apron. Either belt or motor drive is furnished 


as desired. 


“Little David” Pneumatic Grinding 
Stand No. 8 


The Ingersoll-Rand Co., 11 Broadway, New York City, 
has recently placed on the market the pneumatic grind- 
ing stand illustrated, which is known as the “Little 
David” No. 8. The machine is designed for general 




















PNEUMATIC GRINDING STAND 


use where a stationary machine is more convenient 
than one of the portable variety. The air motor is of 
the three-cylinder type with rotary valves integral 
with the crankshaft. Three sets of ball bearings are 
used on the spindle which is rated to operate at 3400 
r.p.m., with air at a pressure of 80 lb. The control is 
effected by means of a foot lever, and the grinding 
wheel is 8 in. in diameter with a 1l-in. face. 


New Britain Sextuple Automatic 


Bar Machine 


The New Britain Machine Co., New Britain, Conn., 
is now marketing the sextuple automatic bar machine 
shown in the illustration. The spindle cylinder does not 
index, the machine being designed to feed, drill, chamfer 
and cut off in each position. Hammer-forged, chrome- 
nickel steel is. used for the six spindles which are 
heat-treated, hardened and ground. The spindle bear- 
ings are of pronze, ground straight inside and taper 
outside, and are provided with a means for taking up 
wear without disturbing the alignment. End thrust 
due to tool pressure is carried on ball thrust collars. 
Six spindle speeds are provided by means of change 
gears. Change gears are also used for obtaining 
changes in feed, this feature being effected by varying 
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the speed of the camshaft. The: pindle cylinder housing 
is split horizontally and has a loose cover which gives 
immediate access to the spindle-bearing adjusting nuts. 
By withdrawing the locking pin the cylinder may 
readily be revolved into any position. The tool slide 
is so placed that the thrust above and below the center 
line is balanced, thus eliminating cramping stress on 
the tools. A differential motion is fitted, that operates 
the tool slide at high speed when the tools have finished 
cutting. The tool-slide cam is laminated, this construc- 
tion permitting the adjustment of one cam to all lengths 
of work within the capacity of the machine. 

The camshaft is driven through an internal gear on 
the circumference of the feed-cam drum, the thrust of 
the tool slide against the feed cam being taken by a 
hardened-steel roll which is fixed to the frame and bears 

















SEXTUPLE AUTOMATIC BAR MACHINE 


against the edge of the drum. All gears are cut, and 
chains and bevel gears have been eliminated. All control 
levers are brought out to the operating position and 
a hand-feed crank for testing purposes is provided. An 
oil distributing system is incorporated, the oil being 
conveyed through the under side of the tool slide into 
a chamber at the center surrounding the driving-shaft 
bushing, from where it is tapped off at the circum- 
ference through short tubes, to the individual tools. 
The portion of the bed directly beneath the work 
has a 45-deg. slant, so that the chips and work are 
carried to the side. The chip pan is widest at this 
side and slopes toward the rear where there is an oil 
well and strainer. This construction permits the oil 
to drain off before the chips are removed and makes it 
possible to rake out the chip pan endwise, without stop- 
ping the machine or removing the splash apron. The 
machine is equipped for either single belt or motor drive. 


Navy Wants Engineers and Mechanics 
for Aviation Work 


The Navy Department announces that men soon wil! 
be selected for aviation service. Men of suitable quali- 
fications who report now to the navy recruiting offices 
are eligible for examination for commissiors and 
ratings. The rates of pay and duties assigned in this 
aviation work in the navy, will make this oportunity 
highly attractive to mechanical engineers and draftsmen, 
mechanics and others who are experienced in gasoline- 
engine design or operation. 
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The followins announcement is sent out by the Navy 
Department: 

Officers fron the Department will, within a very short 
time, report to you for the purpose of making a selec- 
tion from the personnel of your district, of men to 
equip for special work in connection with aviation as 
follows: 

1. Experienced engineers for engineer officers at the 
various naval air stations: these men will be commis- 
sioned in Class 5, and sent to Columbia University for 
further engineering training, thence to Packard Motor 
Co., Detroit, for special instruction on Liberty engines. 

2. Experienced gasoline-engine men for further in- 
struction at Columbia University, and special instruction 
at Packard Motor Co. on Liberty engines: these men 
will be given ratings in Class 5 in accordance with their 
qualifications. 

3. Graduate mechanical engineers and men of experi- 
cence along engineering lines for special duty in Bureau 
of Steam Engineering, and in connection with work 
of this bureau at various places: such men will be 
commissioned immediately in Class 5. 

4. Aéronautical and other gasoline-engine draftsmen 
for work in the Bureau of Steam Engineering: these 
men will be given ratings of Chief Petty Officer and 
Petty Officer in Class 5, in accordance with their quali- 
fications. 

5. Men who have had experience in compressed gases, 
especially hydrogen: a limited number of these men 
will be given commissions in Class 5; and others, ratings 
in Class 5. These men will be used in connection with 
hydrogen generation for lighter-than-air craft. 

6. Mechanical engineers for special work under the 
Bureau of Construction and Repair: these men will be 
used in connection with the development of air craft. 
It is not anticipated that men of previous suitable 
aéronautical experience will be found, but it is desired 
to select the best material available and give them 
further training. Those suitable will be commissioned 
in Class 5. 

7. Mechanical draftsmen for duty in Bureau of 
Construction and Repair on aviation work: these men 
will be given special aéronautical training as needed. 
They will be given ratings of Chief Petty Officer and 
Petty Officer in Class 5. 

8. Suitable men for training for Quartermasters’ 
(aviation) and carpenters’ mates (aviation), and such 
other specialists as are not covered in the foregoing 
announcements: men for training as Quartermasters 
(aviation), should be experienced in fabric work, wire 
working or any form of light rigging. For carpenters’ 
mates (aviation), boat builders are especially desired, 
but any men with woodworking experience will be 
considered. 

Full information may be obtained at any Navy re- 
cruiting office. 


Amount of Wood in an Airplane 


According to the United States Forest Service, about 
200 b.ft. of wood is used in the actual construction of 
the average airplane. To obtain this material it is 
ordinarily necessary to work over about 1500 b.ft. of 
select lumber, which often represents all that can be 


used for airplanes of 15,000 b.ft. of standing timber. 
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Washington, D. C., Feb. 2, 1918—As an interesting 
example of how easy it is for errors to creep into a 
report, one paragraph of the annual report of the exec- 
utive committee of the National Advisory Committee 
for Aéronautics is interesting. This says that on recom- 
mendation of the Advisory Committee in December. 
1916, the War, Treasury, Interior and Commerce De- 
partments adopted the metric system of weights and 
measures for all drawings and calculations of aéro- 
nautical matters, for use with the accompanying English 
equivalents. 

This statement is perfectly true, but it entirely over- 
looks the fact that in June, 1917, the decision was 
overruled at the recommendation of the Society of 
Automotive Engineers, for it was unanimously decided 
to use English measurements in all cases; even revers- 
ing their former decision, on account of the innumerable 
difficulties which would arise from attempting to sub- 
stitute metric measurements at a time like this. Even 
ardent advocates of the metric system protested against 
making this change at the present time, fully realizing 
that considerable confusion is certain to occur, and not 
wishing to be responsible for a moment’s delay. 

The attention of the National Advisory Committee 
for Aéronautics has been called to this omission, but, so 
far as known, no public announcement of it has yet 
been made. 

A WAR POLICY FOR ALIENS 


The question of safe and at the same time considerate 
treatment of the aliens within our gates, is one which 
requires careful study, as it is one of our most trying 
problems. It involves a goodly percentage of our labor 
supply, and affects our productive capacity more than 
many realize. 

As a suggestion for some of the rules to be considered, 
the National Americanization Committee has issued the 
following outlines of a war policy: 

Internment of alien enemies who are anti-American. | 

Probation of alien enemies not unfriendly to America, in 
charge of native-born loyal citizens. ; 

Elimination of alien enemies from the army, and inclu- 
-ion of friendly aliens in the draft. ; ; * 

Admission to citizenship of aliens serving in the military 
forces of the United States, upon taking the oath of 
allegiance. ; : 

Alien enemy women to be subject to the same regulations 
as men. : 

Compulsory registration of all alien enemies and prohibi- 
tion of their movement from place to place without permits. 

Systematic transfer of alien enemies from war industries 
to nonwar industries. ; ; ' ; 

Location of alien workmen in war industries at points 


where they will not be fire and accident risks, endangering 


life. 








Correspondents on alien matters to be selected in each 
war industrial plant to handle all matters affecting alien 
workmen. 

Plant-protection corps in Government departments to 
facilitate protection of industries, and safety from alien 
enemies. 

Labor priority board to direct the placement of workmen, 
establish labor exchanges and regulate private employment 
agencies. 

Alien enemies debarred from war zones to be immediately 
interned or placed at work, transfers to be by permit. 

Care of dependents of alien enemies evicted from war 
zones, interned or unemployed through Government action. 

Counteraction of anti-American propaganda and activity 
in riots, strikes and labor disturbances, by education on the 
causes and conduct of the war. 

Creation of adequate facilities for aliens friendly and 
loyal to America, to learn English and become citizens. 

Committee of the Council of National Defense to direct 
americanization work. 

Americanization representatives of State Councils of De- 
fense to direct the intensive state work. 

Appointment of an aliens’ administrator with full author- 
ity to deal with all aliens within our borders. 

Those who have special problems in this line might 
find it advantageous to consult the society mentioned, 
whose headquarters are in the Engineering Building, 


29 West 39th St., New York City. 


WAR SERVICE CONFERENCE OF THE CHAMBER OF 
COMMERCE 


The main feature of the special war conference of 
the National Chamber recently closed at Washington, 
D. C., was the mobilization of the industries of the coun- 
try, and this was discussed at length. A new organiza- 
tion, to be known as the War Service committees, will 
carry on the highly commended work of the coéperative 
committees of the National Council recently dissolved. 

It is now deemed advisable to have the industries 
themselves name committees to carry on the work for- 
merly in charge of the Government-appointed Council 
committees; for in a technical way, an anomalous situa- 
tion has been created by the existence of committees, 
sworn officials and employees of the Government, who 
at the same time represented the industries in which 
they, as individuals, were interested. 

The task of completely organizing the country’s indus- 
tries is a Herculean one, since to be effective, the new 
War Service committees must be in position to tell the 
Government what can and should be done. It is ob- 
vious that some industries are more essential than 
others, but it is at the same time, foolhardy to think 
that the time will not come when the so-called less es- 
sential industries may be needed. 

The committees are to be democratic formations by 
the industries and not by the Government, and they 
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are advised to proceed slowly in dealing with the idea 
that they might prove more useful by having offices and 
headquarters in Washington. The real point of con- 
tact will be the new industrial representative; and close 
team work is imperative if the meaning of the word 
service is to be carried out. 

The German business machine has proved to be a 
wonderful war institution, yet “on the whole, Ameri- 
can business has done pretty well;” but more extensive 
plans of dealing with the Government through associa- 
tion and committee work concerned with the difficulties 
of obtaining supplies of raw materials in competitive 
bidding contracts, will have to be formulated. 

Before centralized purchasing-control plans can be 
established, legislation by Congress will be necessary, 
and the plans successfully followed in Great Britain 
may not be practically applied in America on account of 
the vast difference in the size of the two countries. 

One great error has been the concentration of orders 
at certain localities. This has brought about a housing 
problem, a too-great demand for electric power, and 
a transportation situation. - An industrial representative 
has been appointed to correct this error, however, and 
it is proposed to find out what factories or power plants 
are idle or working part time, and gather such informa- 
tion as will aid in distributing the load of production 
for war in all localities and among all producers. 

The average American business man is doing as much 
to win this war as the boys in the trenches, but profiteer- 
ing must be eliminated. Errors have crept into business 
practice, but they have been at once recognized and 
criticized to such an extent that American business is 
able to take its real place in the councils of the nation. 

No industry is to be classed as nonessential, but many 
nonessential portions of some industries are to be cut 
and their strength added to the essential portions, thus 
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aiding the Government and the public. This cutting is 
accomplished in some industries by reducing speed 20 
per cent.; in other words, to use but 80 per cent. of the 
amount of coal used last year! 

The time has come when industry is able to tell the 
Government what it can do, and the foundation of an 
industrial situation is now being laid for what is to 
come at the cessation of hostilities. 

All existing national trade organizations or associa- 
tions which have not already appointed War Service 
committees, are requested to do so immediately; and 
these committees shall be representative, in so far as 
possible, of the entire industry which they represent. 
They are further to act as a clearing house for avail- 
able plant capacity, notifying the Government of facts 
ascertained, in order that needless expenditures for ad- 
ditional plants and equipment may as far as possible 
be avoided. 

On naming War Service committees it is desirable that 
persons be selected with respect to geographical loca- 
tion, thereby making frequent meetings possible with 
a minimum of inconvenience and expense; also persons 
so selected should be actively engaged in the industries 
to be administered through their committees, and be 
willing patriotically to assist the Government to win 
the war. 

The War Service committees will carefully sift all 
data relative to how, when and where the work in hand 
can best be done, the financial standing and ability of 
local industries, and render any service in which they 
can be helpful in working out Government problems. 

The Government will surely benefit from all this data 
if it be carefully condensed before it is submitted to 
the Industrial Representative or other Government 
agencies. Form your War Service committees and aid 
your Government now that aid is needed. 
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in architectural iron and bronze works for 
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shells 
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the Canada Cement Co., Ltd., Montreal, Engineers’ Society of Western Pennsyl- noe eee ae. —— 
engaged in the manufacture of munitions, vania Monthly meeting, third Tuesday; Ogear S Teale. secretary, 35 Broadway. 
and later, on gun forgings machine work section meeting, first Tuesday. Elmer K. New york City. | wie : 
for the Amalgamated Machinery Corpora- Hiles, secretary, Oliver Building, Pitts- ~ igi x 
tion, Chicago, is now works manager of burgh, Penn Western Society of Engineers, Chicago 
Winslow Brothers Co., Chicago, specialists Ill. Regular meeting, first Wednesda} 


evening of each month, except July and 
August. E. N. Layfield, secretary, 1785 


in Cincinnati at the j 
Monadnock Block, Chicago, III. 


19 and 20. Apply for 
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Condensed Clipping-Index of Equipment 


Clip, paste on 3 x 5-in. cards and file as desired 


Gaging Machine 


Davie Tool Co., 
Ohio 


Cleveland, 





American Machinist,” Jan. 24, 
1918 
Distance center of gaging 

spindle to back of throat, 4} in.; 

maximum distance top of table 
to end of spindle, 4 in.; size of 
table, 5 x 6 in.; height _adjust- 
nent of table, 0 to 4 in.; height 
idjustment of gage bias ket, 3 
in.; largest diameter gaged for 
concentricity, 4 in.; greatest 
distance between centers on cen- 
ter-test attachment, 13 in. ; larg- 
diameter between centers, 

t in.; height, 18 in.; length, 15 

in.; width, 9 in.; weight with 

attachments, 96 Ib 


est 











Portable Radial 
Hanover, 


Grinding Machine, 


Mummert-Dixon Company, Penn. 




















“American Machinist,” January 24, 1918 
Grinding wheel, 8 in. in diameter, 1-in. face, g-in. hole; motor, 
i hp.; length of arm, 7 ft.; travel of trolley, 30 in.; annular work- 
ing area, 30 in. wide with a mean radius of 6 to 7 ft.; vertical 
movement of head, from floor to as high as a man can reach; 


height, 4 ft. 6 in.; dasteneies 2. &- —— 700 Ib. 
Gage, Taper 
Davie Tool Co., Cleveland, Ohio 

















1918 
and is also made 


January 24, 


sizes 


Machinist,” 
made in various 


‘American 

This taper gage is 

with stops to indicate the proper length of the tapered work. 

From the small view, it will be seen that the moving member 

may be quickly adusted to any position within its range, by means 
of two knurled nuts 


Loader, ‘fype BX 


Link-Belt Co., 
Philadelphia, 


Nicetown, 
Penn. 


“American Machinist,” Jan, 24, 
1918 





For the 
any kind 


purpose of loading 
of fine material into 
box cars. When in use, the ma- 
terial being loaded is shoveled 
into the hopper, from where it 
is carried out on the flat belt 
and dumped at some distance 
from the hopper. The machine 
is portable, being mounted on 
wheels, and may be arranged 
to be driven either by a gaso- 
line engine or by an electric 
motor. The belt is supported 
on four rollers, the one at the 
outer end being mounted on 
sliding bearings equipped with 
adjusting screws. This feature 
allows any slack in the belt to 
be quickly taken up 
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Welding Machine, Electric Spout 
Thompson Electric Welding 
Co., Lynn, Mass. 
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‘ 
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18 
For electrically welding spouts 


or other parts that are stamped 
in halves with the abutting 
edges projecting slightly. The 


halves of the work are clamped 
in a die and are pressed against 
a revolving die which completes 
the circuit and welds the seam. 
Maximum current consumption, 
5 kw., or 7% k.v.a.; pulley di- 
mensions, 6 x 17 in.; speed, 200 
r.p.m.; floor space, 24 x 33 in.; 
height, 41 in.; table dimensions, 
154 x 26 in.; weight, 850 Ib. 














Drill, Center 
Apex Drill Co., 


to 


155 West McMicken Ave., Cincinnati, Ohio 


, 
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A combined center drill and countersink. The auxiliary coun- 
tersunk hole allows the work to be faced up to the hole without 
the use of half centers or other schemes for accomplishing the 
same result. A further advantage claimed, is that the center is 
protected from injury due to accident or to pressing or driving 
the piece into other parts. The drill is made in the usual range 
of center-drill sizes. 


Cc huck, Magnet ie 


Persons-Arter Machine Co., Worcester, Mass. 











Se a 











Machinist,” January 24, 1918 
to be the largest magnetic chuck ever 
measuring 100 x 25 x 5 in. with a holding capacity 
250 lb. per sq.in. The chuck is made of a series of interchange- 
able and replaceable shells, cores and coils. It is claimed that 
the construction of cores and coils gives good distribution of mag- 
netic force without sacrificing electrical efficiency 


“American 
constructed, 
approaching 


3elieved 


| 
I 
| 
| 
I 
! 
| 
| 
| 
| 
| 
| 
| 
| 


Patent Applied For 


Engraving Machine, Electric 
Production Equipment Co., 
Inc., 118 East 28th St., New 
York City, sales agents, 
Rhode Island Electrical Tool 
Co., Providence, R, I., man- 
ufacturers 





“American Machinist,” Jan. 24, 
ate 

A machine for electrically en- 
graving hardened-steel tools, 
ete., with any kind of mark or 
name. The tool or piece of work 
to be marked is placed on the 
plate shown, and the pencil is 
used in the same way as an 
ordinary pencil for etching 
the steel whatever mark or let- 
tering is required. special 
resistance block with adjusting 
switches is supplied for regulat- 
ing the depth of the etching and 
to accommodate various thick- 
nesses of steel. Electrical con- 
nection is made from an ordl- 
nary electric-light socket, the 











standard equipment being suit- 
able for alternating current. A 
special converter can be supplied 
for direct current 
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WEEKLY PRICE GUIDE OF 


iii 


IRON AND STEEL 


The Government Schedule of steel prices went into effect Sept. 24. 
Pig iron was set at $33 per ton: pig iron differentials were announced by 
the American Iron and Steel Institute cn Nov. 3 Washington announced 
sheet and pipe prices on Nov. 5. Warehouse prices have been revised, as 
shown, by agreement between the War Industries Board and the ware- 
houses; new schedule in effect Nov. 15. 


PIG IRON—Quotations per ton were current as follows at the points 
and dates indicated: 


° Feb. 1 One Month One 

1918 Ago Year Ago 
No. ~ Southern Foundry. S3irmingham $33.00 $33.00 $24.00 
No. 2 Southern Foundry, Chicago. . 33.00 33.00 30.00 
*Bessemer, Pittsburgh ......... ee 37.25 36.30 35.95 
Basic, Pittsburgh .......2.6.. 33.95 33.95 30.95 
WoO. BH, PPURGOENER. 0c ccccscvcccces 33.75 33.75 30.50 
7 we Woes cecccavceveceooons 33.95 33.00 31.00 
No. 2, Southern Cincinnati............ 35.90 35.00 "26.90 
Basic, Eastern Pennsylvania.......... 53.95 30.00 30.00 


*Delivered Pittsburgh: f.0.b. Valley, 95 cents less 


STEEL SHAPES—tThe following base prices per 100 Ib. are for 
structural shapes 3 in. by % in. and larger, and plates 4 in. and 
heavier, from jobbers’ warehouses at the cities named: 


———New York———._ —Cleveland— 
One One One 

Feb.1. Month Year Feb.1. Year Feb.1. Year 

1918 Ago Ago 1918 Ago 1918 Ago 


—Chicago—, 
One 


Structural shapes ...$4.20 $4.20 $4.10 $4-4.04 $4.10 $4.20 $3.75 
Soft steel bars...... 4.10 $.10 t.00 t-4.04 4.00 4.10 3.85 
Soft steel bar shapes. 4.10 4.10 4.00 +.14 4.00 4.10 3.75 


Plats, 4 to 1 in, thick 4.45 £.45 5.15 £.39 +.75 4.45 $.50 


BAR tRON—Prices per 100 Ib. at the places named are as follows: 


Pittsburgh, mill TreTTTT TT TTT TTT $3.50 $3.25 
Warehouse, New  icicwen aka aie kes 4.70 3.75 
Warehouse, Cleveland .......eecccceccees 3.98 t, 3.70 
Warehouse. Chicago ........-0eceeeeeees 4.10 3.65 


STEEL SHEETS—tThe following are the prices in cents per 
pound from jobbers’ warehouse at the cities named: 


-— New York — Cleveland -—Chicago—~ 


a 
nm 

a : 

a2 et seo ae aX oe 2 Bs 

s=e #25 #68 238 @2 285 #22 286 

MAO mem OAS OFS ES OFC ES OM 
*No. “8 black . 5.00 645 645 6.75 645 550 645 5.15 
*No. 26 black...... 490 6.35 6.35 5.65 6. a8 5.40 6.35 5.05 
*Nos. 22 and 24 black 4.85 6.30 ie 5.60 30 5.35 6.30 5.00 
Nos. 18 and 26 black 4.80 H.25 d.55 6 "5 5.30 6.25 4.95 
No. 16 blue annealed £45 5.65 5.10 5.65 4.95 5.65 5.00 
No. 14 blue annealed Rs ty 5.55 5.00 5.55 4.85 555 4.90 
No. 10 blue annealed 5.45 £95 5.45 4.75 545 4.85 
*No. 28 galvanized 7.70 7.50 7.70 7.00 7.7 7.25 
*No. 26 galvannzed. . 7.40 7.20 7.40 6.70 7.40 6.95 
No. 24 galvanized... 7.25 7.05 "5 655 7.25 6.80 





7 
r 

*For painted corrugated sheets add 25c. per 100 Ib.: for galvanize 

corrugated add Se 


COLD DRAWN STEEL SHAFTING—From warehouse to consumers 
requiring at least 1000 Ib. of a size (smaller quantities take the standard 
extras) the following discounts hold 


Feb. 1, 1918 One Year Ago 
New York eee eT ee re Te List plus 25% List plus 20% 
CEE Sc vetkoueeseeeeeeenenesens List plus 10% List plus 20% 
| er ret are List plus 10% List plus 5% 


PRILL ROD—Discounts from list price are as follows at the 


places named: 
Extra Standard 


i ME peti ccnre cee benesbededed wee eeeeews 30% 40% 
0” ar er ry ee . 30 % 40% 
Chicago .... code hen anes erenens ines eeenee 35% 40% 


SWEDISH (NORWAY) IRON—tThe average price per 100 Ib.. in 
ton lots, is: 
Feb. 1. 1918 One Year Ago 


re MO otecaceves $15.00 $8.00 
Cleveland ...... ; aetna ; 15.30 7.50 
CRICHBHO .ccces see 15.00 6.50 


In coils an advance of 50c. usually is charged 
Note—Stock very scarce generally 


WELDING MATERIAL (SWEDISH) —Prices are as follows in cents 
per pound f.o.b. New York, in 100-Ib. lots and over 


a Wire* Cast-Iron Welding Rods 


Sil, *% By 123 in. long......... 16.00 

No. 8. 3 we. ‘We! 13 % by 19 in. long......... 14.00 

ly ; % by 19 in long......... 12. 

a ee aViseeun we 21.00@30.00 % by 21 in. long......... 12.0 

j,. No. 14 and 

No. 18 éeaees sees *Special Welding Wire 

No. 20 aera % 33.00 
fy 30.00 

Very scarce. *s 
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MISCELLANEOUS STEEL—The following quotations in cents 
per pound are from warehouse at the places named: 


New York Cleveland Chicago 
Feb. 1, 1918 Feb. 1. 1918 Feb. 1, = 
te ctevecnate eweeees 4.10 00 ry 
et Me tveencneenneeé 5.70 5 550 4.35 
Openhearth spring steel... 7.50 8.25 8.00 @ 8.50 
Spring steel (crucible anal- 

NED, isabel erates en ade ak 11.00 11.25 12.00 
Coppered bessemer rods. ... 9.00 eons 7.00 
DME cece tkuwes seas 4.95 pene 4.95 
Cold-rolled strip steel..... 9.00 eevee 8.50 
ee GD on bv coscaues 6.19 4, pene 7.00 





PIPE—tThe following discounts are for carload lots f.o.b. Pittsburgh: 
basing card of Nov. 6, 1917, for steel pipe and for iron pipe: 


BUTT WELD 


Steel ron 
Inches Black Galvanized Inches Black Galvanized 
%, % and &. 44% 17% Oh Bihiccewse 33 % 17% 
oe viwan downs 48% 33 le % 
a Se Meseowss 51% 37 4 % 
LAP WELD 
eer ere 44% 31% % errr er - 26% 12% 
Bee WH Geccecs 7% 3414 % wee WD Gsccces 28% 15% 
Sap Te Giseses 28% 15% 
BUTT WELD. EXTRA STRONG PLAIN ENDS 
%,. 4% and %&. 40% 2216 % % to 1%.... 33% 18% 
7 ss8ckeeeeeee 45 % 32 y e Te 
OS Biiasues 49 % 36 A % 
LAP WELD. EXTRA STRONG PLAIN ENDS 
SD  ae2s6geeod6-2 42% 30 14 % - s#peekeeawee 27 % 14% 
. fF eer 45 % 33% % 3 se, ee 29 % 17% 
See Oe Gesnves 44% 32 14 % 4%  . eee 28% 16% 


Stock discounts in cities named are as follows: 
-—New York—, ae -—— Chicago — 
Ga Ga Gal 


a - 
Black vanized oy vanined Black vanized 
% to 3 in. steel butt welded 38% 22% 43% 28% 42.8% 27.8% 


3% to 6 in, steel lap welded 18% ‘List 39 % 35% 38.8% is. 8% 


. Malleable fittings, Class B and C, from New York stock sell at list 
price. Cast iron, standard sizes, 15 and 5%. 


METALS 


MISCELLANEOUS METALS—Present and past New York quotations 
in cents per pound, in carload lots: 


Feb. 1 One One Year 

1918 Month Ago Ago 
Se, Se a xcccadebeseadenees 23.50% 23.50 35.00 
a. Oe WO Gi cceeseuwnedenenece 85.00 86.00 50.00 
DOE 6.6600 e8 Ge 60 O40eeewes en one8en ee 7.00 6.50 8.75 
PEGE cccccvceeseseeaceasoseseeess 8.00 7.75 10.25 

*Government price. 
ST. LOUIS 

 Perreerre ee ee ee Te ee 6.85 6.37% 8.00 
PE cnc sdentveeeneauaneesdbenues 7.87% 7.50 10.00 


At the places named, the following prices in cents per pound prevail. 
for 1 ton or more: 
-—— New York——.. —Cleveland— — Chicago 


x ~ 
-2 = 5 , ca -0 u 
zs gs& 258 Sc 258 5 258 
Qe CAs Ors ae OF fe Onda 
Copper sheets, base. 31.00-33.50 35-37 42.00 32.50 44.00 36.00 43.00 
Copper wire (carload 
Pe  ncucan oeva 32.00 36.00 36.00 28.50 44.00 34.50 37.00 
Brass pipe base..... 36.50 38.50 47.50 36.50 52.00 41.50 46.50 
Brass sheets ...... 30.75 35.75 45.50 29.00 43.00 35.50 44.00 
Solder ™% and % 
(case lots) ...... 43.00 40.50 28.37% 47.00 27.50 41.00 28.50 


Copper sheets quoted above hot rolled 16 oz.. cold rolled 14 oz. and 
heavier. add ic.; polished takes 1c. per sq.ft. extra for 20-in. widths and 
under: over 20 in., 2e. 


BRASS RODS—tThe following quotations are for large lots. 
mill, 100 Ib. and over, warehouse ; 25% to be added to mill prices 
for extras; 50% to be added to warehouse price for extras: 

Feb. 1.1918 One Year Ago 


 fPKrvrrrrerrerTrrrrrr rire tr $25.25 $42.00 
PE eicceeacaseeenededesdsetievese 27.25 45.50 
DD 6h dks cbt eee On heeeeoesaewees 34.00 42.00 
Pree Ty Tr Te ee eT 37.00 42.50 
ZINC SHEETS—tThe following prices in cents per pound prevail: 
SE TCC TC TCT ETC eee re 19.00 
—— In Casks———, -—Broken Lots—, 
Feb. 1, One Feb. 1, One 
1918 Year Ago 1918 Year Ago 
eee 21.00 23.00 21.25 23.25 
tt Ce +6a¢b een wens eee 20.00 22.00 20.50 23.00 
CE: nastinedws en anned em 21.00 22.50 21.50 23.00 


ANTIMONY—Chinese and Japanece brands in cents per pound, in 
ton lots. for spot delivery, duty paid: 
Feb. 1. 1918 One Year Ago 
I io 6a gash Sew tne ee 14.25 18.00 
Cleveland ........ 2 eS 7.00 26.00 
Chicago 17.25 
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SHOP MATERIALS AND SUPPLIES 
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OLD METALS—The following are the dealers’ purchasing 

prices in cents per pound: 

— New York — -—Cleveland—, 

Feb. 1, One Feb. 1, One 

1918 Yr, yy 1918 Yr. Ago Chicago 

Copper. heavy and crucible 22.00 22.00 27.00 22.75 
Copper. heavy and wire.. 21.00 3a ‘50 21.00 26.50 21.00 
Copper. light and bottoms 19.00 21.00 20.00 25.00 20.50 
EGG, Wc ccccccces 5.75 6.50 6.50 7.25 6.25—-6.50 
Lead, tOB ..ccce peteuwss 4.50 6.00 5.75 5.50 4.0 
Pe BO scccscssus 14.25 15.50 15.00 17.00 18.00 
eae. GD n6n.0 +00 6000 10.50 11.00 11.50 13.50 12.00 
No. 1 yellow brass turnings 13.25 17.00 13.00 16.00 12.00 
Se  cacnwseswesvusens 5.50 7.50 5.75 8.00 5.00 


ALUMINUM—tThe following prices are from warehouse at 


places named: 
Cleveland 


37.00c, 


New York 
99% pure, in 
36-38ce. 


No. 1 aluminum, guaranteed over 
per Ib..... 


ingots for remelting (ton lots), 


COPPER BARS from warehouse sell as follows in cents per pound, 


for ton lots and over: 


Feb. 1, 1918 One bt y Ago 
5 0 1.00 


eee TH nc ccc cee see cert cenccetvoesecosves 35.0 
Pre rerrrrrrr TT Tt 34.50 i .00 
GUS oe heb ee Keseserssesececcesene 30.00 4°.50 


BABBITT METAL—Warehuse prices in cents per pound: 





—New York—~. -———Cleveland——, Chicago———-_, 
Feb. 1. One Feb.1, One Feb. 1. One 
1918 Year Ago 1918 Year _ 1918 Year Ago 
Best grade 70.00 60.00 93.00 53.75 70.00 55.00 
Commercial 40.00 35.00 2.00 17 7. 7 > "5.00 @ 30.00 28.00 
NUTS—From warehouse at the places named, on fair-sized 


orders, the following amount is deducted from list: 
—New York—, No heer, "ip — Gaieage — 
ne 


Feb. 1. One Feb. 1. One Feb. 1. 

1918 YearAgo 1918 Year Ago i918 Year Ago 
Hot pressed square. . . $1.06 $0.50 $1.40 $2.60 $1.05 $3.00 
Hot pressed hexagon. 1.00 50 1.20 2.60 85 3.00 
Cold punched square. 1.00 50 75 3.00 1.00 2.50 
Cold punched hexagon 1.00 50 Th 3.00 1.00 3.00 


Semifinished nuts sell at the following discounts from list price: 


Feb. 1. 1918 One Year Ago 
Pt DE «sees seeenddacedeeeceakannne 40 % 50—10 % 
GEGEN cocccecocccesecoeoenseesueesse 60% 60 % 
CE 2s dd 6060000080460 0640000608 0068 50% 65% 
CARRIAGE BOLTS—From warehouses at the places named 
the following discounts from list are in effect: 
New York Cleveland Chicago 
kh FORT Te CTT eT TTT ee 30% 45 % 40—2'% 
Larger and longer............--. 10% 35 % ras Pid 


MACHINE BOLTS—Warehouse discounts in the following 


ities: ; 
New York a Chicago 
% by 4 in. and smaller............ 30 % 0% 40—10% 
Larger and longer upto 1 in. by 30in. 15% 40% 35—5 % 
WASHERS—From warehouses atthe places named the following 
amount is deducted from list price: 
For wrought-iron washers: 
New YWosk ..... $1.00 Cleveland ..... $2.00 Chicago ..... $3.00 


For cast-iron washers the base price per 100 Ib. is as follows: 
New York $5.00 Cleveland $4.50 Chicago $3.50 


COPPER RIVETS AND BURBS sell at the following rate from 
warehouse: 





Burs— 

Feb. 1. 1918 One Year Ago 
List plus 10% List plus 10% 
List price List price 
List plus 5% 10-2%% from 

list 


———_ Rivets 

Feb. 1. 1918 One Year Ago 
Cleveland. List plus 10% List plus 10% 
Chicago... List price List price 
New York. 20% from list 10-2% % from 


1s 


allowed for fair-sized 


RIV ETS—The following quotations are 
orders from warehouse: 
New York Cleveland Chicago 
Steel 4% and smaller. ......ccccees 30% 35 % 40% * 
ese rrr TT 30% 35 % 40% * 


*For less than kg lots the discount is 35%. 

Button heads, 3, 7, 1 in. diameter by 2 in. to 5 in. 
lows per 100 Ib.: 
New York 

Coneheads, 
New York 


sell as fol- 


eee r $7)0 Cleveland 
same sizes: 
$7.10 Cleveland 





80a 





MISCELLANEOUS 


SEAMLESS DRAWN TUBING—The base price in certs per pound 


from warehouse in 100-Ib. lots is as follows: 
New York Cleveland Chicago 
CR an Oe Code a cela 6 bow eS de 36.50 36.50 42.00 
DT wtenacdckbunecauenes Gunweune 39.00 37.50 41.00 
For immediate stock shipment 3c. is usually added. The prices of 


For lots of less than 100 Ib. 


course vary with the quantity purchased. 
for lots of less than 75 Ib. 


but not less than 75 Ib., the advance is le.; 
but not less than 50 Ib., the advance is 2 We. over base (100-Ib. lots); 
for less than 50 Ib, but not less than 25 ib., 5c. should be added to the 
base price: and for quantities under 25 Ib. the increase above base is 10c. 


TIN PLATES—Warehouse prices per box: 





Coke tin plate, 14 x 20: 
aa York——. -—— Cleveland —~, — Chicago — 
Feb One Feb. 1. One Feb. 1, One 
1918. Year Ago 1918 Year Ago 1918 Year Ago 
ae eer $172.00 $8.50 $10.00 $8.25 $11.7 $7.10 
%. ee Gasteene 1°. 15 8.65 10.15 8.40 11.90 ae ahs 
Terne plate, 20 x 28: 
Base Net Coat- 

Weight Weight ing 
100 Ib. 200 3..$19.00 $13.30 $18.95 $13.26 $17.90 $12.30 
I. C. 214 8.. 19.30 13.80 19.25 15.50 18.25 12.60 
5. &. 270 8.. 21.30 15,80 71.75 15.75 20.35 14.90 
I. C. 218 12. 21.50 15.00 71.75 14.10 19.25 13.00 
I. C. 221 15.. 22.00 15.50 22.50 14.60 5 13.95 
1. C. 226 30.. 22.50 16.50 23.25 15.75 14.85 
1. Cc, P31 625.. 23.00 17.50 24.50 16.25 1640 
iS 23606 —-30.. 23.50 19.00 25.75 17.25 17.05 
I. C. 241 35.. 235.00 19.50 26.75 18.25 Re > 17.95 
I. C. 246 40.. 25.50 22.50 78.00 19.50 24.55 19.15 
Note—Quotations for New York furnished application. 


only on 


Above are the last market prices quoted. about Jan. 11 


COTTON WASTE—The following prices are in cents per pound: 
ew York———{ 
One Year Ago Cleveland 
13.00 to 15.00 16.00 
10.00 to 12.00) 12.50 


Chicago 
12.50 to 13.50 
10.50 to 12.50 


———_N 
Feb. 1, 1918 
11.00 to 13.00 
8.50 to 12.00 


co 
Colored mixed. . 


SAL SODA sells as follows per 100 Ib.: 


Feb. 1, 1918 One Month Ago One Year Ago 
a ns wees ace ene $1.60-1.75 $1.75 $1 75 
Philadelphia ............- 1.60-1.75 1.75 1.75 
Cleveland beicenesetes ees 2.35 3.30 2.10 
WEE wkacheds~eenneacs ? 50 2.50 1.85 


COKE—The following are prices per net ton at ovens, Connells- 


ville, and cover the past four weeks: 

Jan. 11 Jan. 18 Jan. 25 Feb. 1 
Prompt furnace ............ $7.00 $7.00 $7.00 $7.09 
Prompt foundry ........... 7.00 7.00 7.00 7.00 


WIPING CLOTHS—In Cleveland the jobbers’ price per 1000 is 
as fellows: 
1344 x 13% $45.00 13% x 20% 
In Chicago they sell at $30@33 per 1000. 


FIRE CLAY—The following prices prevail: 


Feb. 1.1918 1 Month Ago 
Nc rs oa wedeke wee ee alee 100-lb. bag $0.50 $0.50 
SEE - cx csecnkamennseerewecel 75-Ib. bag 2.50 2.00 


ROLL SULPHUR in 360-lb. bbl. seils as follows per 100 Ib.: 
Feb. 1. es One Month Ago One Year Ago 


> eee ee $4.15 to 4.30 *. aS 4 to 4.30 $2.25 
ee see £.50 2.60 
DE vives cu cin tunes 4.00 : 00 2°65 


LINSEED OIL—These prices are per gallon: 
—New York—. — Cleveland —, —— Chicago —. 





Feb. 1, One Feb. 1. One Feb. 1, One 
1918 YearAgo 1918 YearAgo 1918 Year Ago 
Raw per barrel..... $1.31 $0.99 $1.35 $1.00 $1.35 $0.98 
5-gal. cans ins 1.41 1.09 1.50 1.10 1.45 1.08 
WHITE AND RED LEAD in 590-lb lots sell as follows in cents 
per pound: 
Red—— —_ —— —_ White. 
Feb. 1.1918 1 Year Ago Feb.1,1918 1 Lo “ate 
Dry 
Dry In Oil Dry InOil_ and In Oil oni ty Oil 
25- and 50-Ib. kegs 11.50 11.00 10.50 11.00 10.50 10.50 
121,-lb. kec . . 11.75 31.25 10.75 11.25 10.75 10.75 
109-Ib. keg 11.25 11.50 11.00 11.50 11.00 11.00 
1- to 5-lb. cans 13.25 13.00 12.50 12.50 13.00 12.50 
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N. 4. Hoboken—The Autographic Reg- N. Y., Buffalo—Fire recently destroyed 
ister Co., 10th St., manufacturer of auto- the serv ice and repair plant of the Westing- 
METAL WORKING graphic register machines, has had plans house Electric and Manufacturing Co., 4-8 
prepared for a 2-story addition to its plant Lock St. Loss, $150,000. 
— a oe N. ¥., Buffalo—J. H. Williams & Co 
aaW SNGLANe Crave N. J., Hoboken—The Union Iron Works, rnanufacturer of drop forgings, has awarded 
Conn., New Haven—J. Santilla, 132 Co- 565-603 Newark St., has had plans prepared the contract for the erection of an addition 


is having plans prepared by 
818 Chapel St., for a 
garage Estimated 


lumbus Ave., 
{. S. Cannici, Arch., 
2-story, 69 x 130-ft. 
cost, $30,000. 


Me., Bath—The Hyde Minlass 
Federal St., has awarded the contract for 
i-story, 60 x 1090-ft. foundry 


Mass., Everett—The J. Duncan Co., 7 
Fulton Pl., Boston, light iron, has awarded 
the contract for a l-story, 50 x 110-ft. and 
10 x 65-ft. factory to be erected here 


Ce. 2 
a 


Mass., Gardner—The Chair-Town Manu- 
facturing Co., incorporated with $25,000 
capital stock, plans to establish a foundry 
and machine shop. W. P. Shuffleton, Pres 


The Wheeler Reflector 
Co., 156 Pearl St., Boston, has awarded the 
contract for a 1-story, 50 x 55-ft. factory 
to be erected here Estimated cost, $8000 


Mass., Hanson 


ATLANTIC STATES 


Autogenous Weld- 
1221-23 Maryland 
Ave., has awarded the contract for a 2- 
story, 33 x 96-ft. addition to its machine 
shop. Estimated cost, $10,000 


Md., Baltimore—-J P. 
Baltimore and _ Central 
turer of meteorological instruments, has 
awarded the contract for a 2-story. 39 x 
47-ft. addition to its factory Noted Jan 

Md., Curtis Bay—(Baltimore P. 
Chesapeake Shipbuilding Co. has 
a 75-acre site and plans to build 
yuilding plant 


Md., Curtis Bay—Baltimore O.)—The 
R. C. Hoffman Co., Continental Bldg., Bal- 
timore, manufacturer iron and railroad sup- 
nlies is receiving bids for a 1-story factory. 
“stimated cost, $130,000 

Md., St. Helena—The War Dept., N. D 


Baker, Secy., Wash., D. C., has purchased 
100 acre site and plans to build an auto- 


MIDDLE 


Baltimore— -~Tine 
Equipment Co., 


_ Md., 
ing and 


Frieze & Son, 
Ave., manufac- 


O.)—The 
obtained 
a ship- 


P 


a 


miobile assembling plant. Estimated cost, 
$2,000,000. 

Md., Woodberry—(Baltimore P. O.)—The 
I'oole Engineering and Machine Co. has ac- 
quired a site near its present plant and 


-) to build an addition. 


J.. Aldine—The Marconi Wireless 


oan Co., Woolworth Bldg., New York 
City, has awarded the contract for a 1- 
story, 145 x 230-ft. addition to its plant 
here 

N. J., Bloomfield—The Bayliss Co., Lo- 
cust Ave., manufacturer of electrical ap- 
piiances, is building an addition to its plant 

N. J., Brown Mills—The U. S. Govern- 


ment plans to build a large munition plant 
near here. 


N. J., Camden—Fire recently destroyed 
the plant of the Graves Machine Co 


N. 4., Camden—Fire recently destroyed 
the plant of the Montrose Metal Shingle Co 


N. J., Camden—Fire recently destroyed 
the machine shop of the Myers Co 


N. J., Camden—Fire recently destroyed 
the Rant of the Van Austin Pattern Cast- 
ing Co. 


destroyed 
111 Erie St., 


N. J., Camden—Fire recently 
the plant of Wedmore & Co. 
manufacturer of wire 


for a l1-story, 50x 152-ft. frame steel fabri- 
cxuting plant, to be erected on block bounded 
by Ferry, Newark and Monroe Sts. M. 
Bever, Arch., 79 River St., is receiving bids. 


N. J., Jersey City—The Everlasting Valve 
Co., Westside Ave., has purchased a site 
on 3rd St. and plans to erect a factory on 
same 


City—The New York Iron 
94 First St., 


N. J., Jersey 
Roofing’ and Corrugating Co., 
manufacturer of metal ceilings, cornices, 
etc., has acquired a factory on Ist and 
Washington St., and plans to equip same 
for its own use. 


J., Newark—The Novelty 

recently organized, plans 
tablish a factory at 46-48 Oliver St., 
the manufacturer of brass novelties. 
Haurey, 62 Avon PIl., Pres. 


N. J., Newark—Fire recently 
the shipyards and warehouse of the 
Newark Terminal. Loss, $1,000,000. 


.. J.. Newark—The Russ & Krekel Co., 
97 Beekman St., New York City, manufac- 
turer of stoves, furnaces, etc., has leased 
a 5-story factory at 184 Mulberry St., 
Newark, and plans to equip same for its 
own use. T Krekel, Pres. 


N. J., Newark—The Submarine Boat Cor- 


Brass 
to es- 
for 

G 


N. 
Works, 


destroyed 
Port 


poration, Port Newark Terminal, plans to 
build a garage meter house and 2 frame 
compression houses. Estimated cost, $20,- 
500. Noted July 5. 

N. J., Newark—The Wright-Martin Air- 
craft Co., Stelton St., New Brunswick, plans 
to build a new plant here for the manu- 
facture of tools 

N. J., Rockaway—The Rockaway Mac- 
Kinnon Axe Co. plans to rebuild its plant 
which was recently destroyed by fire E. 
Shook, interested. 

N. J., Roselle—The Thomas Spark Plug 
Co., recently incorporated, plans to build 


a reinforced concrete factory at Filbert St. 
and Colfax Ave. N. A. Miller, Pres. 


N. J., Trenton—The J. E. Thropps Sons 
Co., foot of Lewis St., manufacturer of tire- 
making moulds and machinery, plans to 
build a 1-story, 63 x 320-ft. machine shop 
addition to its plant; also a l1-story 75 x 
350-ft. gray iron foundry on Fair St. and 
install a 10-ton traveling crane. g. ©. 
Hunt, 114 North Montgomery St., Arch. 


N. ¥., 
B'way., 


Albany—The Drooz-Reiter Co., 346 
has had plans prepared for a 3 and 
5-story. 33 x 66 x 180-ft. garage. xsti- 
mated cost, $30,000. H. P. Weber, Arch., 
208 Western Ave., is receiving bids. 


Y., Albany—J. Zwack, 184 Central 
has had plans prepared for a 2-story, 
by x 55-ft. garage. Estimated cost, $30,- 
600. H. P. Weber, Arch., 208 Western Ave., 
receiving bids. Noted Oct. 11. 


Buffalo—The Curtiss Aeroplane 
Churchill St., has had plans 
ad- 
Ave. 


N. 


is 


N. YW. 
and Motor Co., 
prepared for the erection of a 1-story 
cition to its new plant on Elmwood 


and Lackawanna R. R. Noted Jan. 10. 
N. Y¥., Buffalo—The Oldman _ Boiler 
Works, 33 Illinois St., has awarded the 


53 x 135-ft. machine 
$9000. Noted Jan. 


contract for a 1-story, 
| ae Estimated cost, 





to 


York Central R.R. 


its plant on Vulcan and Kenmore Ave 
and New 


N. Y., Mechaniesville—The U. S. Govern- 
ment plans to build a war-manufacturing 
plant on the waste canal land here. 


N. Y¥., New York—(Borough of Bronx.)— 


A. J. Schwarzler, 


having 
Arch. 


N. 


$10,000 


» Bae 
100 x 100-ft. garage. 


, 
lyn)—The 
cessories 


plans K. 


Courtland 


prepared by S. 
Ave., for 


Aero Manufacturing 
Co., recently 
capital stock, 


369 East 162nd St., 


is 
Kessler. 


a 3-story, 


New York—(Borough of Brook- 
and 
incorporated 
plans to establish 


Ac- 
with 
a 


factory to manufacture airplanes and parts 


R. Sidel and C. 


D. Brandt, 18 


interested. 


ly n)-—The Cranford Co 


York—( Borough 
190 


New 


Dunham PI., 


of Brook- 
Montague St.. 


has had plans prepared for a 1-story, 150 x 


St. Marks 
Estimated cost. 


150-ft. garage, to be erected on 
Ave., near Classon Ave. 
$35,000. 
N. Y¥., New York—(Borough of Brook- 


lyn.)—-The Sea-Gold Improvement Co., 
has acquired a 1000 x 
Cropsey 
2ist 


cently 
2000-ft. 


to Gravesend Bay, 
St., 


26th 
for the 


Dobson, 


incorporated, 


site extending from 


between Bay 


re- 


Ave 
and 


and plans to establish a factory 


manufacture 


M. O. and R. Hall, 7822 1 


are the incorporators. 


N. 


Zee 
Ivn)—D. H. Smith, Inc., 


York—( Borough 
151 


New 


of airplanes. 
2th Ave., 


_ & 


of Brook- 
5ist St., 


man- 


ufacturer of iron and steel specialties, has 


been 


568 5th 





tan) 


organize 


incorporated 
stock and is building a 1-story, 
fi.ctory on 5lst St. 


N. Y., New 
tan. )—The 
Ave., 
Weck, Arch., 
x 115-ft. 


N. Y., New 
The Inventions Board, 


with $100,000 
23 
near 2nd Ave. 
York—(Borough of 
Estate of IL, L. 
681 
garage. Estimated cost, 
York—(Borough of 
Inc., 
with $5000 capital 


capital 
x 100-ft 


Manhat- 


and B. Stern. 
has had plans prepared by E. 
5th Ave., for a 3-story. 


j 90 
$30,000 


Manhat- 
recently 


stock, plans 


to establish a factory to manufacture wire- 


less equipment. 
M. Wiren, 


N. ¥.. New 


5 Nassau St., 


Inc., 


P. D. Strogoff, O. 
incorporators. 


York—(Borough of Manhat- 
tan)—The Margaret Ship Co., 


B. and 


recently 


crganized with $400,000 capital stock, plans 
T 


to establish 
Wrack and 
and A. Begg, 32 


shipbuilding plant. 
E 17 


a 
J. Downes, 


B’way. 


corporators. 


N. Y¥., New York—(Borough of Manhat- 
tan)—Fire recently destroyed the plant of 
the New York Gas and Electric Appliance 


Co., 


387 West B’way. 


Battery Pl. 
are among the in- 


N. Y¥., New York—(Borough of Manhat- 


tan)—-Fire recently 


destroyed the 


factor) 


of the Universal Metal Spinning and Stamp- 


ing Co., 387 


N. 


—The 
Queens Blvd., 
awarded the contract for a 1-story, 


ontinental 


West B’way. 


New York—(Borough of 
Ave. Garage 


Co., 
west of Continental Ave., has 


Queens) 
s 


50 x 


85-ft. garage to be erected at Forest Hills 


Estimated cost, 


$20,000. 


Noted Nov. 1. 


N. ¥., New York—(Borough of Queens)— 


The 
Merrick 


Ra., 


S. Heinrich Corporation, 
manufacturer of aéroplanes. 


East 


has had plans prepared for a 1-story frame 


factory 
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II. The Receiver—I 





The operations on the receiver are of great va- 
riety, and a high degree of accuracy is essential 
in all cases. There are over one hundred and 
fifty actual operations in all. The important 
locating point is established by the large hole put 
through the entire length of the forging, and 
after the completion of this operation the other 
cuts are positioned in positive relation to this 
hole. Details are given of receiver limits and 
tolerances, and of methods of milling, drilling, 
reaming and lapping. 





chine gun considered from a mechanical point of 

view is the receiver, and in this first detailed 
article on the methods of the Savage Arms Corporation, 
Utica, N. Y., the illustrations will be confined to the 
receiver itself and will indicate the operations by which 
it is machined. 

The receiver in various stages from drop forging to 
finished piece is illustrated in Fig. 12. This group shows, 
of course, only a very few of the numerous stages 
through which the work progresses in course of manu- 
facture, but it gives a general idea of some of the im- 
portant machining cuts which are required. 

he vanadium-steel drop forging shown in the upper 
left-hand corner of the group weighs 18 lb.; the finished 
receiver shown in the lower row at the center and left, 
we'chs only 34 lb. In other words: in the 150 and more, 
distinct operations through which the work passes, 
nearly 15 Ib. of metal are cut away to produce the 
finished piece. 
will be noticed that the drop forging is formed 
a thin lug seen projecting at the right. This is 


, \HE most interesting member of the Lewis ma- 


a 


> 
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for a test piece for each forging and before the work 
starts in the shop, the test lug goes to the laboratory for 
the determination of important characteristics. 

The receiver is shown in plan and sections in the as- 
sembly-gun drawing, Fig. 13; the various views illustrate 
the manner in which the other members such as barrel, 
radiator-locking piece, feed cover, butt tang, etc., are 
attached. The 62 parts all told, of the gun proper, 
can be put together and taken apart without special 
tools of any kind, so no tool kit is repuired in service. 


IMPORTANT DETAILS 


Reference has been made in another article to the 
comprehensive system of limits and tolerances which 
have been established by the manufacturers to pro- 
duce all parts of the gun on a positively interchangeable 
basis, so that any part whatsoever will fit instantly in 
place in any gun made at any date under this system. 
It is a liberal education in the art of establishing toler- 
ances for interchangeable work, to examine in detail 
the parts drawings of this gun and check up the allow- 
ances for the various dimensions. In this connection at- 
tention is called to the detailed drawing in Fig. 14, where 
it is safe to say there are two or three hundred dimen- 
sions all with plus or minus limits. The other parts 
of the gun are dimensioned in similar manner and there 
is no overlapping or interference whatsoever, between 
maximum or minimum parts, for complete sets of gages 
are used for every piece, and the gages are so con- 
structed and maintained that work which gages prop- 
erly, will fit together absolutely. 

The drawing shows some of the allowances plus or 
minus to be very minute; on other dimensions more 
liberal allowances are permitted. In each instance the 
character of the fit desired has been thoughtfully con- 
sidered and limits and tolerances established accord- 
ingly. 

It is a shop truth that where limits are fixed upon too 











266 AMERICAN 
fine a basis production will necessarily be hampered; it 
is equally true that an insufficient degree of refine- 
ment in such practice will make impossible truly inter- 
changeable work. It is also the truth that the word 
“interchangeable” has various grades of meaning in dif- 
ferent factories and what would be considered inter- 
changeable workmanship on certain shop products would 
be anything else but that, if considered in a more highly 
refined line of manufacture. 

The present-day requirements on firearms have estab- 
lished a finer shade of understanding in regard to 
interchangeable work than has heretofore been known in 
factory practice, and it is undoubtedly true that the 
highest standards yet set up in the manufacture of 
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go into its ring gage which is permitted no wear what- 
soever, it must actually be at least 0.001 in., or 0.0002 
in. under its theoretical maximum size and it will there- 
fore enter properly into its seat in the receiver even 
though the latter may be a minimum sized hole. 

Taking now another class of fit, the feed cover on the 
receiver: the latter has a series of lugs at NN, under 
which are square guide surfaces for holding the feed 
cover in position. The thickness of the receiver lugs 
given as 0.137-0.001 in. and the corresponding cut milled 
under the feed cover is dimensioned 0.138-0.001 in. The 
maximum allowance in this fit is then 0.002 in. and the 
minimum 0.001 in. 

There are various cases where an allowance of several 


A 

















FIG. 12. THE RECEIVER 


such material, are those established and maintained for 
the production of the Lewis gun at the Savage plant. 
Returning now to the specific example, the receiver: 
let us consider one or two classes of fits; first, examine 
the tolerances in the chamber at the front end which 
receives the barrel. The smaller diameter beyond the 
thread carries the dimension 1.0005 in., plus or 
minus 0.0005 in. The enlarged or counter-bored por- 
tion M is dimensioned 1.1425 in. plus or minus 0.0005 
in. The minimum figures for these holes are therefore 
respectively 1 in. and 1.142 in. The corresponding fig- 
ures for the barrel end are 1.000-0.001 in. and 1.142-0.001 
in. Now if the chamber in the receiver is made to the 
maximum limit and the barrel also to the maximum fig- 
ures there will be for each of the two fits an allowance 
in the hole of 0.0005 in. above the size of the barrel end. 
On the other hand if the receiver hole is made to its 
minimum and the barre! to its maximum, the dimensions 
of the entering and receiving parts would theoretically 
read alike, but in practice as the fit on the barrel must 





FROM DROP FORGING TO COMPLETED PIECE 


thousandths is permissible between entering and receiv- 
ing surfaces, but here also both are dimensioned with 
plus and minus limits, and these surfaces are checked 
with limit gages just the same as in the case of sur- 
faces where finer limits are required. 

Another interesting class of fits for sliding parts is 
represented by the bolt in the receiver where the long 
hole passing clear through the receiver is lapped prac- 
tically from end to end to a limit gage measuring 0.905 
in. on the small or go end and 0.906 in. on the large or 
not go end while the bolt itself is ground to 0.902 in. 
plus or minus 0.001 in. An analysis of the general sys- 
tem of limits and tolerances will be given at greater 
length in another article in which the data already pre- 
sented will be included, in order to show something of 
the character of the results produced by the methods 
shown in the illustrations that follow. 

When the drop-forged receiver comes to the shop the 
first machine operations as indicated by the accompan:- 
ing schedule, are the grinding of the forging, the roug» 
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FIG. 13. 





THE LEWIS GUN, 


SHOWING RECEIVER AND OTHER PARTS 
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SECTION E-E 






























PLAN VIEW 
OF POST 


FIG. 14 


milling of the bottom, and the roughing for Operation 
1, which is the straddle milling of the ends to rough di- 
mensions, followed by the rough milling of the sides 
from end to end with the work held in simple fixtures as 
shown in Fig. 15; here, in one machine the forging is 
seen undergoing the milling of the right-hand side while 
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RECEIVER DETAILS WITH LIMITS AND TOLERANCES 


the opposite side of another forging is milled in another 
machine; the two milling machines in view form part 
of a large battery of similar machines employed on the 
receiver work. 

The drawing, Fig. 16, represents a double fixture de- 
signed for milling of two receivers in which two forg- 
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FIG, 15 


ings are held simultan2ously by means of straps, and 
through bolts tightened by a pair of nuts at one side of 
fixture. The details in this drawing show the end stop 
pin for locating the forgings, the serrated faced shoes 
upon which the work rests and the rocker-ended clamps 
by which the forgings are secured in place against the 
central wall of the fixture. 

Figs. 17 and 18 are details of the cutter arbors and 
formed cutters used in performing this same operation. 


9 DRILLING AND REAMING THE 
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MILLING THE SIDES OF THE RECEIVER 


The first boring operation on the receiver consists in 
putting through the large or main hole, which is bored 
from end to end. This is the hole which in the finished 
receiver carries the bolt, and which is enlarged and 
threaded at the front end for the screwing in of the 
barrel. This hole constitutes the working point by 
which is located the smaller, parallel hole below for the 
piston rack which actuates the gun, and is also used 
for locating the receiver for all subsequent operations. 





MAIN HOLE THROUGH THE RECEIVER 
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FIGS. 16 TO 18. 


The operation of drilling and reaming this large hole is 

performed in the turret lathe and is shown in Fig. 19. 
The tools used here are a spot drill, through drill and 

machine reamer; this reamer does not however size the 

hole to finished dimensions; there are later, at least 

three machine- and hand-reaming operations. 

RECEIVER 


SEQUENCE OF OPERATIONS ON THE 


Number 
} Grind forging. 
{ 


Operation 


Rough mill bottom. 

+ Rough for operation |. 

Straddle mill ends. 

Length mill left side (rough). 

Length mill right side (rough). 

Drill and ream large hole. 

Rough ream large hole in barrel reaming machine. 

— ream large hole in barrel reaming machine. 

Drill and ream small hole. 

Rough ream small hole. 

Finish ream small hole. 

Lap small hole. 

Finish face ends to standard length. 

Finish machine recess locking grooves and counterbore. 

Hand ream and counterbore. 

Mill retractor spring case lug to shape 
receiver 

Length mill top of platform. 

Rough mill over “es cut. 

Rough broach. 

Finish broach. 

Le ose mill grip-slide, finish shape of sides and rough cut stock for grip- 
slide grooves. 

Finish rounded shape on bottom of receiver. 

Rough straddle mill underside of table at left and right sides. 
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MILLING FIXTURE AND CUTTER DETAILS 


Number Operation 

18 Finish straddle mill underside of table at left and right sides. 
= Length mill circle at front end and groove on left side. 

21. Length mill outside shape of bolt bore on left side. 

22 Length mill outside shape of bolt bore on right side. 

23 Mill left side of spring case lug. 

24 Mill right side of spring case lug and safety clearance slot. 
= Length mill safety clearance slot on left side. 

-. saci chbstshad cee LAA PRC bday red deeeew nes dC dw ee sa weseekeeanee 

27 Length mill ejector clearance slot. 

28 Length mill ejector opening. 

29 ‘Profile full outside shape (rough). 

293 Profile full outside shape (finish). 

30 Undercut grip-slide groove. 

31 ~+Profile platform surface at front end and finish locking lug top. 
32 ~~ Profile platform rear end. 

33 Profile underside of platform on left side. 

334 Finish gear casing stop shoulder. 

34 Profile continuation of grip-slide cut. 

35 Profile feed-arm clearance. 

36 ~=— Profile ejector clearance slot. 

37. += Drill small hole. 

38 Drill and ream all holes except hinge-pin hole. 

39 Drill and ream magazine boss. 

40 Hub magazine boss. 

41 Drill and ream hinge-pin hole. 

42 Finish rear end of bolt-lug slot on top of receiver. 

43 Rough out cartridge clearance slot. 

3 Straddle mill front end of safety lug. 

s Square up ends of safety clearance cut on left side. 

48 Length mill safety-locking notches on left side. 

49 Mill gear clearance slot. 

Hy Mill gear clearance slot. 

52 Profile front end of firing pin clearance slot. 

523 Shave front end of firing-pin"clearance slot. 

52} Mill angle at front end of firing pin lug slot. 

53 Shave bolt locking lug clearance slot (wide). 

54 Shave bolt locking lug clearance slot (narrow). 

55 Shave bolt cam lug clearance slot. 
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ber Operation 


Length mill charging handle clearance slots. 

Finish bolt bore cuts at rear end. 

Finish front and rear ends of safety clearance cuts on left side. 

Profile magazine clearance at front of feed cover locating surface, locking 
slot at front of magazine boss and finish feed cover locating lug. 

Profile small radii and feed arm clearance and finish. 

Profile and finish small radius at front end of receiver. 

Profile feed cover locating lug at rear end. 

Profile feed cover locking cut. 

Profile ejector slot cov ver locking cut rear end. 

Profile ejector opening. 

Profile cartridge clearance slot to shape at front end. 

Profile cartridge guide cut on right side of cartridge clearance. 


Profile cartridge guide wings at rear end of cartridge clearance slot. 

Profile radius on right side of cartridge opening. 

Profile heading cut. 

Recut heading cut. 

Recut rounded shoulder at rear of receiver. 

Recut extractor clearance cut on inside of bolt bore on side. 

Recut extractor clearance cut on side of bolt bore on front. 

Recut ejector clearance cut on inside of bolt bore. 

Spline mill ejector slot on front end of bolt bore. 

Rough mill locking clearance cut at front end, finishing bottom shape and 
leaving 3-64 on shoulder 

Mill clearance slot at ieent of gear case lug. 

Mill take down pin clearance slot. 

Rough out locking slot. 

Mill butt tang locking slot at rear end. 

Mill lock butt tang stop shoulders. 

Mill operating lug clearance on left side of cartridge clearance slot. 

Mill butt tang clearance on right side. 

Shave werevter handle clearance slots. 


Profile bevel at rear end of ejector clearance slot. 

Shave ejector. clearance at rear end. 

Profile magazine catch in magazine boss. 

Profile angles at front end of upper and lower locking lug clearance slots. 

Profile rounded shape at back to fit bottom of butt tang. 

Mill feed arm stop lug clearance slot. 

Profile hinge clearance slot. 

Profile corner of front end of ejector cover slot. 

Undercut front end of grip-slide cup. 

Inspect after machine operations have been done. 

File uneven surface off rear end and burr tops for polish. 

Rough polish bottom side and top. 

Corner edges of receiver and polish edges. 

Rough polish. 

Polish angular surface at right on cartridge clearance cut, gage bolt race, 
break inside corner and file cartridge clearance cut. 

Polish extractor clearance cut and safety-slide. 

General inspection after first polishing operation. 

Grind face end. 

Lap large hole to size. 

Gage receiver for bolt and rack. 

Lap small hole and rack slot. 

File safety-slide slot. 




































” ¢ 


AMERICAN MACHINIST 





mber Operation 


File ejector slot. 
File receiver to fit ejector. 


Z 
r= 


File and fit receiver to gus ard. 

Broach guide rib. 

File receiver to fit gear case. 

File ejector opening 

File end of locking c “ut to fit feed cover. 

Finish platform of feed arm clearance cut. 
Machine ream cartridge guide wings. 

File top of receiver and break.corners at front end of ejector slot. 
Fit charging handle, gage, and corner rear end. 
File top to gage. 

Mill barrel thread at front end. 

Profile off end of barrel thread. 

Roll stamp name. 

Roll inspection stamp. 

Scrape out barrel end after threading. 
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127. File and qualify front end after threading. 

128 Finish bolt lock up on receiver. 

129 Finish locking slot to size. 

130 Match receiver with feed cover on outside shape. 
130} File and emery receiver to match receiver. 

131 File receiver to fit locking piece. 

132 File receiver to fit butt tang. 

133. Number receiver. 


134 Finish polish. 

RES eee Re ee er eee Cee ee ee tee 
136 Grind magazine hub to gage. 

137. Put in magazine center key and file to micrometer. 
137 Profile feed operating arm lock cut. 

f+ 4 Profile magazine locating key-slot in magazine hub. 
139° Hand tool recess cle sarance cut. ; 

140 Squeeze in receiver at locking shoulders 0.006 in. 
141 Harden. 

141} Lap piston bore. 

1413 Regage, fit rack, bolt bores, and feed cover. 

142. Sand blast. 

143 Brown. 

1434 Qualify after browning (finish). 

144 = Grind lock up shoulder. 

145 Assemble. 


The fixture in which the receiver is carried on the 
turret-lathe spindle, is shown clearly in Fig. 19, and in 
the drawings Figs. 20, 21 and 22. It will be noticed that 
the receiver forging is secured in the fixture by set- 
screws at the side which hold the work in a channel 
formed in the top of a swiveling plate D, Fig. 20, while 
two other screws through the top of the fixture act 
downward upon the flat face at the top of the forging. 

The receiver forging measures over all 112 in., and 











| 

| 

| 
% 
meee B 
ei S a! 
‘ee _ |) 
a ee 
* 

















_4ND PLATE 












a “| 8 Teeth, Right hand Helit 
! Kg no 
Ti 22 _ 























“ek i HAND REAMER 
1 oe | ng Allowed fer: 
Kz fiona br : mS. 
‘2 =, 
SS Ee H | [evnsrreeee 2g 7m re 
Se len foes” jst 
YX “ee | ref a 
PIVOT BOLT 1 Hey | a ie yf 
@ Fister Yea Screw Sey jie ! | fig Or 
NUT z Coentay ee See f Sa ae 
age eS wanttt  Wibeuiil RS (>) 
ee BEDDING STUD ve a —— “> 
Taper 008 per Ih? l4-->1 . MAS, \ ¢ 
kk siaslasltedia 33° on % 


FIGS. 22 TO 24. A NUMBER OF THE FIXTURES AND TOOLS USED 





NO.5 STANDARD PLUG GAGE 
FIG. 24 
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FIG. 21 


it is obviously impossible to put the hole through from 
Instead of attempt- 


COMPLETE 


one end with satisfactory results. 


ing this with the probability of the drill running out of 
truth before it has reached the rear end, the swivel 
table D was provided in the design of the fixture, en- 
abling the hole to be drilled halfway through, the swivel 
table and work turned end for end and the remaining 
half of the hole drilled from the front. 
shows the method of mounting the swivel table with a 
cone-headed, central stud, and the means of locking it by 
an index pin at the back of the fixture which enters 
hardened and ground bushings fitted into the bottom of 


the swiveling plate. The spot” 
drill, long drill and reamer 
operate through the bushing 
carried in plate Z, Fig. 20, in 
the front end of the fixture. 
This bushing plate is pro- 
vided at diagonally opposite 
corners with two ,‘,-in. hard- 
ened bushings which fit over 
dowel pins in the face of the 
fixture more clearly shown at 
E, Fig. 22. When the bush- 
ing plate slipped into 
place it is held by two screws 
with flatted heads which re- 
quire only a quarter-turn to 
clear the slots in the ends of 
the plate and allow the latter 
to be removed. The fixture 
just described is accurately 
constructed and carefully 
counterbalanced, and the op- 
eration of drilling and ream- 
ing the hole is performed 
carefully to insure as accu- 
rate results as possible, par- 
ticularly so far as concerns 
the straightness of the hole. 
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DETAILS OF ONE 


The drawing 


FIXTURE USED 


ers. 
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The actual diameter of the 
bore is not of prime impor‘ 
ance at this point as seve: 
reaming and lapping oper:- 
tions are performed later with 
other equipment. The spo'- 
ting drill and through drill a\e 
kept ground accurately on the 
lips to assure truth in sta 

ing and drilling, and feeds an‘ 
speeds are adjusted to pre- 
serve the greatest degree 0} 
accuracy obtainable in the 
drilling and reaming process. 
The reversing of the work end 
for end by means of the swive! 
plate, is a test of the accuracy) 
of the fixture; and the fact 
that the hole drilled half-way 
through the receiver from 
each end and then reamed 
clear through will test out 
properly for straightness and 
size when a long standard 
plug gage is slipped clear 


through, is a proof both of the good workmanship 
in the fixture and of the care taken in drilling and 
reaming the receiver. 

After the receiver leaves this fixture it is placed in 
another fixture on a gun-barrel reaming machine where 
the hole is still further enlarged by two machine ream- 
A hand reamer, Fig. 23, is then put through the 
work for the final reaming operation, this leaving about 
0.001 in. to be removed by lapping. The limit gage to 
which the hole is lapped is shown in Fig. 24. The small 
end of this gage has a diameter 0.905 in.; the large end 
is 0.906 in., the tolerance therefore being 0.001 


in. 
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This gage is made of three pieces. The handle or body 
is a 34 in. length of hexagonal cold-rolled steel, { in. 
across flats, with a hole in each end made to a taper of 
0.05 in. per in. In these holes fit the taper shanks of 
the limit gages proper, which are made of tool steel 
hardened, ground and lapped. A ,*,-in. hole is drilled 
crosswise through the handle at the bottom of each taper 
hole to allow the gage ends to be drifted out for re- 
placement or other purpose. 


LAPPING THE RECEIVER HOLE 

The method of lapping the main receiver hole is 
illustrated in Fig. 25. The work is held in a fixture 
on a gun-barrel machine in similar manner to the set- 
up for machine reaming. As in the case of the reaming 
operation two receivers may be lapped at the same time. 
The laps used are of the “cat tail’ form, the lead lap 
on the end of the long shank being about 5 in. long. The 
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In thinking over the life of the American Machinist 
I call to mind something which I believe must have 
been very near the original idea of the now celebrated 
war tanks. I returned to America from working in 
various continental shops, to find that those in America 
differed in many ways from them; so I went to work 
at Delamater’s shops at the foot of West 13th St., 
New York City. My work was in a huge wooden build- 
ing on the south side of the street and Mr. Miller was the 
foreman. During my first noon hour I noticed a group 
of men around a platform which was perhaps 12 ft. 
long and half that width, and on it were mounted four 
wheels around which were belts—chain belts I think— 
and to these belts were fitted posts or pillars about 
a foot apart; these posts were of course radial as they 
passed over the wheel, and vertical between them. 

The inventor whose name I cannot recall, had a broken 
arm; he and a couple of men pushed on the back of 


























FIG. 25 


lead is east on the end of the rod and is split for the 
insertion of a thin pine adjusting wedge. Emery and 
oil are used on the lead body for a lapping medium, No. 
36 emery being used for roughing and No. 60 emery for 
the finish lapping. 


An Early Form of the Famous 
Caterpillar Tractor 
By W. D. FORBES 


an article on page 20 “Anent Our Fortieth Birth- 
da’. your devil—I suppose there is still a devil—made 
me say that the articles by an Englishman in America 


Were to be found in the Locomotive Engineer, when I 
ree'ly said they were to be found in the issues of 
Ev ineering of 1870, ’71, 72; and as they are well worth 


recuing I call your attention to the devilish performance. 


LAPPING RECEIVER HOLE 


TO SIZE 


the platform and it moved along the floor laying its own 
tracks, so to speak; or perhaps more properly: laying 
its points of support. I think the idea of it was to make 
a traction engine, but I did not stay long enough to 
see it completed. As this was in the winter of 1874, 
I think, it must have been one of the very earliest of 
this type of motor. As I remember, a Baxter engine 
and boiler was to be the motive power. Perhaps if 
there are any left of the old Delamater association some 
further details of this, to me, interesting machine could 
be obtained. H. B. Roelker, 41 Maiden Lane, was 
I think chief draftsman for Delamater at that time, 
and he might recall the circumstance. 

I saw John Ericsson looking at the machine with his 
draftsman, Mr. McCord, who later became professor 
of mechanical drawing at Stevens Institute of Tech- 
nology, Hoboken, N. J. 
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Gag Punch for Structural Punch Press 


By J. V. HUNTER 





In the punching of bars or shapes in the struc- 
tural steel shop, commercial accuracy is the prime 
essential. The description of a highly efficient 
device for the accomplishment of this work will 
be of interest to all who are in any way connected 
with structural steel fabrication. 





a manufacturing shop where they were punching 

holes in long bars or structural shapes, these 
holes to be eventually filled by rivets or bolts, that in 
a large percentage of the cases more than one size 
of holes will be made in each bar? Also, you may have 
noticed that as the majority of these punches were 
single stem, it was necessary for the man handling the 
work to pass them through the punch as many times 
as there were different sizes of holes. Naturally this 
rehandling adds to the cost, and should the work be 


H== you ever noticed when you went through 








FIGS. 1, 2, 3, 4, AND 7. 
heavy so that several men, and possibly a crane are 
required to handle it, the cost is further increased. 

The punch-press attachment known as the gag punch 
was developed some years ago to provide a means of 
punching these various sizes of holes during one hand- 
ling of the work, and is supplied by most of the punch- 
press manufacturers, but the writer has observed that 
the majority of those presses which have been purchased 
and installed in the past are not so equipped. When 
it has been decided that work can be expedited by the 
use of this device, it is often difficult to find one to fit 
the type of machine in use, therefore some of the more 
enterprising concerns have from time to time planned and 
built these devices in their own shops. It is with the idea 
that there are others who might be interested in building 
such a device that this description is written. 

When starting to lay out the design for the punch 
the first problem is to know the exact amount of metal 
needed for the necessary degree of strength, without 
making it bulky and cumbersome. The sectional view 
in Fig. 1 may help anyone contemplating such a design; 
this is just about as light as it is possible to make 
a gag punch and have it stand up for fairly heavy 
service—say for a }3-in. hole in j-in. steel. 

To one who is unfamiliar with the principle of the 





gag punch it might be explained at this point that 
the stems are free to move up and down in their hous- 
ing; except the one which is working. Above that one 
is a gag or block B that slides into place and fills «ll 
the space between the top of the punch-stem P and the 
ram head above H. This block B holds the stem firmly 
in position during the stroke of the punch, taking up 
all of the thrust during the piercing portion of the 
stroke. Such of the punches not desired to operate 
during a certain stroke, have their gags pushed away 
from above the stem; and with nothing above them 
to hold them in place during the stroke, these stems 
will descend with the housing until they come in con- 
tact with the piece of work and then will slide upward 
in the housing without piercing the metal. Manifestly 
the thickness of the gag must be equal to the stroke of 
the punch press so that the stem will not receive pres- 
sure from H at the lower portion of the stroke. 
Perhaps the gag punch shown here is unique in one 
particular which is a gain in several respects and a 
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VARIOUS DETAILS OF THE GAG PUNCH 


loss in none; the advantage consists in the gags being 
pushed back from the worker when not in use; in 
all other gag punches they are pulled forward when 
not working. This feature was the result of an experi- 
ence some years ago with a pull-forward release gag 
punch. In this instance it was found that the portion 
of the housing or box containing the gags seriously 
impeded the vision of the operator when lining up the 
punch to prick punch marks. Since that time the re- 
verse design has been adopted and is found to be more 
satisfactory than the old type. 

In order to accomplish this push-back type it is neces- 
sary to mill a slot in the upper end of the stem as 
shown at S, to pass over the rod R when the stem 
rises. Also the stem must be kept in a fixed position 
for the same reason and not permitted to turn, hence 
the key K is provided. 

The spring pin C is another feature of this particular 
gag-punch head. When the stem is not wanted for use 
and is pushed up, this little pin immediately springs 
into a small recess on the side of the stem and holds 
it up until released by the operator. The pin can be 
pulled out and the gag forwarded at the same instant. 
Holding the nonworking stems up in this manner serves 
to keep the centers of the idle punches from striking 
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the work, as it has been found that the marks so caused 
would often mislead the operator and induce him to 
add a hole where none was intended. 

Referring to Fig. 4 it will be seen that details have 
been added to the punch-press knee for this gag punch 
other than common; these provide a positive ‘“feed- 
and-stop” arrangement for pushing the work forward 
to the punch when engaged on standard parts for which 
we could afford to furnish permanent templets to 
hasten production. 

These templets are shown in Fig. 3, where we see 
one in position on an angle; this consists of a light 
steel bar of +x 1-in. material in which holes are drilled 
at proper intervals and tapped for the plugs L, M, N, O. 
The plugs can be turned from any shape of bar in a 
screw machine, and each one will indicate a different 
size of hole to the punch-press operator, or perhaps a 
different gaging for the hole. It is preferable to make 
these plugs with a head that can be turned with a 
wrench, so they may be readily removed from one 
templet and put in another. No great investment in 
plugs will be necessary to keep the shop supplied. 

For a minimum amount of interference at the punch, 
the clamp D—shown in detail at the right of this 
same figure—is provided to secure the templet to 
angles or channels. At FE it will be noted that there is 
a small lug bolted to the lower side of the templet 
as a gage for the end of the piece of work; this lug 
also serves to pull the work ahead, feeding the bar up to 
the punch as the pull is exerted on the stops after 
each stroke. 

This feed arrangement eliminates all necessity of 
lining up the work under the punch for each stroke. 
Fig. 4 shows a feed-lever X which is pulled to the right 
until its tripping cog 7 has passed one of the gage 
plugs on the templet. The stroke is then reversed, T 
engages with the gage plug, and pulls the templet and 











GAG PUNCH FREE FROM WORK 


FIG 5. 


the work with it to the left until the gage plug comes 
into contact with the stop-lever Y; this is the end of 
the stroke and the hole is then punched. The feed-lever 
is then immediately pulled to the right again to engage 
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the next plug, but in doing so it pulls with it the 
curved bar Z, which in turn slides under Y and is 
beveled in such a manner that with the beginning of 
its stroke it raises the stop-lever sufficiently to let 
the gage plug which has already been punched, pass 
under during the feeding stroke, and only drops the 
stop-lever in time to catch the plug for the next hole. 

















FIG. 6. ANGLE PASSING THROUGH PUNCH 
A section showing the arrangement of the tripping 
cog T is shown in Fig. 2. This is a sectional view 
through the cast-steel feed-lever at that point, and also 
shows a portion of the bar Z extending to the right, 
this latter being fastened with capscrews to the under 
side of the feed-lever. The feed-lever was made of cast 
steel since that was less expensive than to attempt to 
forge it up in the shape designed, but there is no 
reason why a shop should not use a forged lever. 
Punching angles where there is more or less change 
in the gage to be provided for, has necessitated one 
more device or attachment for this gag punch. This 
is the lever K in Fig. 4, a right-angle lever that carries 
a roller on the short end to press the work into place; 
the weight of this lever being carried by the spring 
partly shown below. Released while the work is being 
pushed forward over the dies, the outer end of the 
lever is then raised, and the roller in turn pushes the 
work in toward the dies. The distance that the work 
can be pushed in is regulated by the two lugs H in the 
face of the die-holder; these two lugs in turn being 
controlled by the rods that extend back through the 
die-holder to the bracket seen in rear. With no shim 
in front of this bracket these lugs are flush with the 
face of the holder, but by dropping shims of specified 
thickness between the rods and the bracket, they can 
be made to project a definite distance in front of the 
holder. When projecting in this manner they serve to 
hold the work a certain distance from the dies and 
so change the gage. As these shims can be rapidly 


placed and removed, the gage line can be frequently 
changed while handling one piece of work; these changes 
can clearly be indicated by different plug designs in the 
gage rod to indicate where they occur. 
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In Figs. 5 and 6 are shown two views of the gag 
punch in place on a press. In Fig. 5 the punch is 
free from work—and note that the middle punch stem 
plainly shows that it has been lowered into working 
position, while the others are in nonworking position. 
The feed-lever has been thrown back to the right, and 
it shows the stop-lever in the raised position. 

In Fig. 6 a piece of angle is shown passing through 
the punch; the feed-lever has been pulled fully to the left 
and the stop-lever is lowered to the position of “stop.” 
In both of these views one feature that deserves ex- 
planation is the light chain tackle block which may be 
noted hooked on the outer end of the lever; this was 
necessitated by the angles being badly warped so that 
heavy pressure on the roller was needed to make sure 
that the angle could not spring away from the die- 
blocks. The operator held the chain of the tackle in 
one hand and the feed-lever in the other; since the 
motion of a foot of the chain was sufficient to release 
the lever it was as quick as when held in the hand, 
and he was thus enabled to make both operations at the 
same identical time, and no time was lost on account 
of stock irregularity. 


GAG PUNCH CARRIES THREE PUNCHES 


Although the gag punch which is illustrated is de- 
signed to carry three punches, there is no reason to 
confine the construction to this number should the re- 
quirements of the shop call for something altogether 
different. Gag punches with two stems have frequently 
been built; and from that the number of stems may be 
increased indefinitely, being only limited by the length 
of the punch-press ram, since they must not be placed 
so far out that there is an over-hang to cause an 
off-side pressure and possibly disable the machine. 

Another application of the gag-punch principle is 
illustrated in Fig. 7, which is an adaptation especially 
arranged for the larger structural shops when it is 
desired to punch both edges of a plate or channel at the 
same time; this could equally well be used in other 
shops wishing to make rows of two or more holes in 
any of their work at the same operation. As will be 
readily noted each of these punches is a separate gag- 
punch unit in itself. The punches are supported by a 
special slotted head that is attached to the ram of the 
press; the die holders are held by a knee correspondingly 
slotted for movable bolts. 


BOLTS HOLDING THE DIES 


With the bolts holding the dies and punches so ar- 
ranged that they can readily be moved forward and 
back, it is possible quickly to rearrange the machine 
for varying widths of work. While in this case only 
two punches are shown there are almost unlimited 
possibilities for different set-ups that will carry as 
many punching units at one time as the length of 
the punching ram head will permit. In order to have 
the holes very close together when desired, the gag- 
punch stems should be designed of a minimum width. 
It is easy to keep the die-holder block narrow. 

Many of the older types of punches carrying this 
arrangement were provided with solid-stem punches, 
then it was a case of punching all of the holes or 
none, unless one stopped each time to remove one of 
the punches. This is an undesirable feature in 
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many cases, because often when working a column 
plate, variations are found in the spacing of tl 
holes when the top or base is reached; at su 
a time with the more modern gag-punch rig, the wu: 
necessary punches are almost instantly eliminated. 
similar device to this with a deeply divided knee castin; 
through which an I-beam may pass, is used for punchin 
both flanges of these beams in one operation. 


A Milling-Machine Fixture 
By M. G. HANSON 


Some time ago we had 100,000 pieces of tool steel t: 
make; each was 23 in. long by 2x 2-in. cross-section, 
and to be machined all over. The firm that placed the 
order supplied the steel in bars 25 in. long by ? x }-in. 
cross-section. We could spare two milling machines to 
do the work, and in order to keep both machines in 
operation, the pieces had to come from one machine 
finished to size, while the other cut them up into the 
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A MILLING-MACHINE FIXTURE 


required length of 25 in. We used five fixtures like those 
shown in the illustration, to machine the bars to 2x - 
in., placing them equally along the bar. We machined 
the bottoms of the fitures with tongues to fit the T- 
slots in the milling-machine table, and then mounted 
them on the milling-machine table for the purpose of 
finishing them on the top, so they would be in exact 
alignment with the table and the spindle. The fixtures 
were then numbered before taking them off the table to 
finish machining. As shown in the illustration, the con- 
struction of the fixtures is very simple. The four parts 
which clamp the bars are made of tool steel, hardened. 
The two parts A and B are connected by the bars C and 
D to a cam. The two parts E and F are connected b) 
the bars G and H to a thrust roller. When the cam 
lever is pressed down, the cam coming in contact with 
the thrust roller forces the bar C and D, and G and A in 
opposite directions. This movement is trans:mitted t: 
the clamping levers, which closes the jaws on the work. 
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V. Recoil Cylinders 





It is not permissible to show drawings of recoil 
cylinders, nor to give a complete description of 
the various machining operations involved, but it 
is possible to show a few illustrations and some 
of the more interesting operations in this article. 





ing description gives some explanation: the ob- 

ject of the recoil cylinders and recoil springs is to 
check the recoil or kick of the gun when fired, and re- 
turn it to the firing position without disturbing the 
set of the piece; therefore, after the gunner has secured 
his range and has his gun set, he can fire rapidly with- 
out having to change the position of his gun or sights, 
until he wishes to shift his range to hit some other 
part of the enemy’s forces or works. It is the design 
and proper application of these recoil mechanisms to 
the guns, that makes them a success or failure; hence, 
aS a consequence each nation keeps the details of these 
matters as secret as possible; for if a gun is captured 
by. the enemy the previous destruction of these parts 
will render it practically useless to him. 

A partly finished recoil cylinder, together with wood- 
backed reamer, gages and slotting-tool head, is shown 
in Fig. 36. These cylinders are made from specially 
‘forged steel, and great care is exercised at all stages 
of machining in order to insure against defects in ma- 
terial, such as seams. 

The first operations are to center the ends; turn and 
spot for back-resting during the drilling and hognosing, 
care being taken during the hognosing to leave at least 
( 915 in. of stock for reaming. A rough planing opera- 


Te THOSE not familiar with gun work the follow- 
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tion around certain lugs is now performed to prevent 
the piece changing shape after some of the other ma- 
chining operations have been finished. 

The piece is then chucked and indicated up by the 
bore, and a spot turned on the outside diameter, and 
also a spot bored in the end to start the wood-backed 
reamer shown at B, Fig. 36. 

There are many operations in gun shops that require 
the use of wood-backed reamers, for they cut a very 
true straight hole, and are not inclined to tear the work 
as will sometimes happen with solid reamers. To keep 
these reamers in shape they are kept immersed in tanks 
of oil which prevents the wooden packing from shrink- 
ing or warping. The wooden backing is sometimes re- 
moved and replaced with brass, as shall be mentioned 
later. 

After this reaming operation, the piece should again 
be indicated to be sure that the bore runs true with 
the spot on the outside. If it does not run true it 
should again be indicated and the spot re-turned. 

On account of defective ‘material it is advisable at 
this stage to finish the outside diameter, between the 
lugs, to size, and test the piece under oil pressure, where- 
upon if there are any damaging defects they will show 
up before more time and work is spent on the remaining 
operations on the piece. 

The bottom of the cylinder is then recessed to clear 
the slotting tools on the next operation. The recess 
boring bar for this work is shown in Fig. 37. The cut- 
ter A is fed out by the action of the worm B and the 
worm gear C. The outside of the bar D fits the bore of 
the recoil cylinder, and has an opening through the 
center that is eccentric with the outside. The shaft, 
which carries the tool A off center, passes through the 
eccentric bore of the recessing bar, and it is by rotating 
these parts with the worm gear C that the cutter is run 
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in or out. The workman gages the depth of cut by a 
line on the collar of the worm. 

The next operation is to rough- and finish-slot the 
ribs, care being taken to space them accurately. The 
machine used on this work is shown in Fig. 38 with a 
cylinder in place and the end of the slotting tool A 
protruding from the end of the cylinder where the cut 
is started. The shape of these slots is somewhat similar 
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operated by a feed screw on the lathe. The head E£ acts 
as a rest and guide for the toolbar. The work is in- 
dexed by the worm gear F and a worm on the opposite 
side of the fixture. In Fig. 36 the cutter head for 
this operation is shown at C; the cutter at D; and the 
various gages, in the order in which they are used, 
st Ll, & @ 4. 

After the slotting operation, the seat in the rear end 
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FIG. 36. 
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TOOLS AND GAGES 




















FIG. 37. 


CYLINDER RECESSING TOOL 















FIG. 38. 


to those in the brake crankshaft described in the pre- 
ceding article of this series. 

This machine was designed at the Arsenal expressly 
to handle this work. An ordinary lathe bed was 
equipped with cross-belt reversing head at B which is 
operated by a shift, and adjustable stops on the lathe, 
one of which is seen at C. The head D carries the slot- 
ting tool back and forth through the work and is 
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of the cylinder is finished for the recoil valve, by re- 
placing the wooden packing on the wood-backed reamer 
with bronze, and replacing the reaming blades with bot- 
toming blades which pick up the cut where the reaming 
blades left off. The reason this operation is not done 
before, is that the slotting cutter would leave a burr on 
the edge of the recess which would be difficult to remove. 
The remaining operations are quite simple. The ends 
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are finish-bored and threaded. The piece is finish- 
turned and the ends faced on threaded centers screwed 
into the ends of the cylinder. The profile of the gun 
lug is planed to gage, the filling and draining holes 
drilled, counterbored and tapped, and the outside hollow- 
milled, a jig being used for this operation. The holes 
are then drilled and tapped for the locking screws, and 
the remaining stock milled around the lugs. The re- 
maining radii are chipped and filed and the piece fin- 
ished for inspection. 


From Harry to His Uncle 


“IT charge thee, throw away ambition. By this sin 
fell the angels; how can man then, the image of his 
Maker, hope to win by’t?” 

This advice from a man in one of Shakespere’s plays 
has always puzzled me as I have looked on ambition 
as the one thing that keeps us from sinking to the 
level of “The Man with a Hoe” in the well-known poem. 

Perhaps however, Shakespere’s man had in mind that 
mad lust for wealth, power and dominion which has 
been the prolific cause of sin and crime throughout 
the history of our little planet, and which at the pres- 
ent time is exhibiting to our horrified gaze the awful 
panorama of war, and revealing the extreme thinness 
of the veneer which our boasted civilization has spread 
over the predatory, feral instincts of the race. 

As I look over the throng of comrades in this shop 
I long for the power of mind-reading, that 1 might 
know what ambition impels each worker. Doubtless all 
were drawn hither as I was, by the lure of higher 
wages than any of us had ever received. In many 
minds is also the comfortable feeling that we, though 
not at the battle front, are 
at least doing something 
to help those who there 
bear the brunt of the Mi A 
struggle. Some, too, are 
looking beyond next Sat- 
urday’s pay envelope and 
striving to fit themselves 
to hold better positions 
when the war is over, than they are now competent to 
fill. But isn’t it ambition, in some shape or other, that 
is the “vis a tergo” pushing each and everyone to 
exertion? 

Some of its manifestations are amusing. Near me is 
a young fellow running a universal milling machine, and 
just now employed in cutting the teeth in spiral 
mills. Though never inside a shop till a few weeks 
ago, he is not only ambitious to revolutionize our time- 
honored methods, but sublimely confident of his ability 
to do so. Yesterday he reached the sage conclusion 
that running back the table after every cut was need- 
lessly wasteful of precious time, and that he could add 
to his earnings by making the machine cut both ways. 
Vith the usual secretiveness of the would-be inventor 
he took no one into his confidence, but reversed the 
feed at the end of a cut. Though the result was the 
breaking of a cutter, the springing of an arbor, the 
spoiling of a lot of blanks and a vigorous call-down 
from a “Higher-up,” he seemed not at all disheartened, 
aud his neighbors are “watchfully waiting” for the next 
meteoric outburst of his genius. 
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I’ve been making the acquaintance of the old ma- 
chinist who has charge of hiring men from the motley 
throngs who come from field, forest, counter, desk and 
Heaven knows where else, to apply for work, and have 
heard many interesting tales of his experiences in at- 
tempting to separate the wheat from the chaff. 

We have on our floor, a new “lumper’—a man of 
mighty brawn. When he came he desired to “hire on” 
as a full-fleldged all-around workman. When asked 
concerning his ability to handle a “mike,” he rose from 
his seat and said, “Lead me till ’im, and if he’s no 
moor than six-fut wan I’ll handle him to the Quane’s 
taste.” 

The employment man tells of another lad, evidently 
of agricultural antecedents, whom he asked whether 
he had ever run a milling machine. The seeker replied, 
“No, but many a load of wheat 
I’ve hauled and seen it run into 
one.” 

One husky had run a lathe in 
his youth, but had drifted out of 
the business and into cattle 
punching. There chanced to be 
a demand for screw machine 
hands the day he came, and he 
was asked if he could handle an “automatic.” He said, 
“Wal, reely, the old Colt’s 44 has allers been my chice.” 

Another came on a day when there was a call for 
toolmakers. He made no extravagant claims of skill, 
but said, “I ought to know something about it, for 
I’ve sthrook for the blacksmith, fwile he foorged 
hoonderds.” 

Still another was catechized as to his familiarity with 
the metric scale, which the inquisitor for some occult 
reason, calls “meetric.” The new-comer’s face bright- 
ened like that of one who in a foreign land of alien 
speech hears the beloved accents of his mother tongue, 
and he confidently answered, “Yes, indeed. Why, I’ve 
run a butcher’s cart for the last five years.” 

You didn’t tell me that the superintendent here is 
a former shopmate and old friend of yours, and when 
I found attached to my pay envelope a summons to his 
august presence I went with fear and trembling. He has 
been very kind, inviting me to come to his house, a few 
miles from the city, for unlimited Sunday dinners, giving 
me the run of his library, and 
most tactfully cutting me dead 
when I’m in the company of any 
of the boys from the shop. I 
didn’t suppose superintendents 
were ever workmen. The one 
in the old shop was a fine 
fellow, square and able, but 
an office man who knew no more of the trade 
than I do of navigating a “flyoplane.” This man here 
used to be at the head of a concern of which we in 
the trade speak with bated breath as representing the 
apex and summit of mechanical achievement. I’ve told 
him of some of my acquaintances here in the shop, who 
are studying at night in the hope of making something 
of themselves, but I find his view of the matter strange- 
ly pessimistic. He told me of once having notice that 
a man drawing two or three times ordinary machinist’s 
pay for work requiring some little education along 
certain lines, was to leave in three months, whereupon 
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he called in ten bright young fellows and promised the 
desirable job to whichever should prove, by examination 
at the end of that period, to have the most thorough 
knowledge of the subject. The time to acquire the neces- 
sary education was ample, and all started enthusiastic- 
ally, but none appeared to take the examination, all 
having fallen by the wayside. Just the same, I propose 
to keep pegging away. 

A fortnight ago my foreman asked me whether I 
was willing to be “lent” for a time to the repair de- 
partment, which was temporarily short-handed. Perhaps 
some hesitation was visible in my face, for he hastened 
to assure me that the pay would be at least equal to 
what I was making on piecework. With that under- 
standing, I gladly accepted, and have greatly enjoyed 
the change. The careful training of the two years of 
my apprenticeship has done me good service, and I feel 
that I have made good. One day I saw the repair fore- 
man examining a spiral gear = 
so thoroughly broken that . 
not a single tooth preserved 
its entire length intact He 
was trying to determine the 
angle of spiral with a ver- 
nier protractor! Seeing my 
interest, he asked if I could 
make a duplicate, and handed 
the job over with a sigh of relief. 





When I handed in 
the finished gear and he found it O. K., it was amusing 


to see with what respect he regarded me. He doesn’t 
know that I couldn’t have done it if I had not chanced, 
one rainy Sunday, when I was reading a lot of trade 
papers, to see the exact process described in every de- 
tail. Perhaps I’m too young and inexperienced to be en- 
titled to an opinion, but I’m a firm believer in books and 
papers on the trade. In the old shop some of the fore- 
men looked on them as useless rubbish, and in one de- 
partment some two hundred gear-cutting hobs were 
made, and after they were spirally fluted it was discov- 
ered that it was impossible to relieve them. They had to 
junk the whole lot and then pay good money to an out- 
side expert to figure new ones. Yet all the time a clear 
explanation was in a trade paper of which more than a 
hundred copies were taxen in the shop, and it’s only a 
matter of a little simple “trig,” anyway. 

While I was on the repair gang, a special machine 
built here in the shop, came in for a little tinkering. 
It was virtually a lathe, plus a few “doodads” added 
to fit it for its particular function. It had been dis- 
covered that the head spindle pointed skyward by about 
0.002 or 0.003 in. and the orders were to scrape the 
headstock to truth. It was given to a man who had 
privately revealed to me that he had never done any 
shop work, though he had done some engine repairing. 
His method of procedure struck me as novel and ingeni- 
ous, whatever may be said of its accuracy and work- 
manlike quality. Removing both head and foot spindles, 
he stretched a string tightly through the holes from 
which they came, and was about to rectify the alignment 
by removing superfluous metal from the bottom of the 
front of the live spindle bearing with a half-round 
bastard file, when the foreman came along and inter- 
rupted his well-meant labors. 

Another “mechanic” had a few minutes’ planing to 
do on a small piece, and the foreman assigned him to a 
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planing machine about 48x48 in., all the smail_r 
ones being busy. He soon returned to tell the foreman 
that the machine wasn’t big enough to take the job. This 
announcement was received as a badly-timed joke, but 
he showed his sincerity by pointing out that a tool 
which some previous user had left in the machine was so 
near the table that his little job couldn’t pass under it, 
He was enlightened in regard to the mobility of cross- 
rails and tool-blocks, and the job given to someone else. 

Another was handed a piece of 3-in. cold-drawn steel] 
to be cut, and a few minutes later was seen wrestling 
mightily with a hand hacksaw, his explanation being 
that all the power saws were busy; in corroboration 
whereof he pointed to a row of milling machines which 
he had evidently looked on as circular sawmills. 

How these lads will turn out, I of course don’t know, 
but others equally “green” soon acquire the limited skill 
needed to operate one machine, and a few weeks’ after 
their coming here are earning as good wages as if they 
were pastmasters of the whole trade. 

Who knows? Perhaps many of them will not rest 
content with the circumscribed knowledge and skill de- 
manded of the “specialist” but will become real ma- 
chinists, and from their number may be drawn the army 
of skilled men which, some tell us, will be needed after 
the war, to fill the gaps left by death and disablement. 

Of one thing I am certain: then, as now, the highest 
rewards will come to those who know, who possess train- 
ing of brain as well as of hand. I intend to keep 
trying to learn, and if I fail it will not be from laziness 
nor lack of effort, but from deficiency of gray matter. 


A Simple Rig for Castellating Nuts 
By W. Burk BENNETT 


The accompanying sketch shows a simple and effi- 
cient rig for castellating nuts in small quantities. J 
and J are the jaws of an ordinary milling-machine vise 
in which slots are cut to receive the flat bar S, which 
is free to move endwise but confined in other directions. 

In the center of the bar S is a pin P, over which the 
nut to be castellated is dropped. It will be readily seen 
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RIG FOR CASTELLATING NUTS 


that with the vise fastened length-wise on the milling- 
machine table and the cutter set over the center of pin 
P, all cuts will pass through the center of the nut. In- 
dexing for the necessary cuts is simply a matter of 
opening and closing the vise jaws and rotating the nu 
from flat to flat by hand. 
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Tool-Bit Grinding Economy 


By HUGO PUSEP 


every machine shop, is the high-speed steel tool 
bit. 
ypman. 

The cost of high-speed steel combined with its short- 
ave is causing shop owners to seek a means of relief. 

Notwithstanding its great usefulness, the tool bit is 

short lived; while despite this it is a paying investment. 
fhere is still much to be done, however, in educating 
the workman in the proper methods of grinding. It is 
not in every case the workman who is at fault for 
unnecessarily wasting valuable material. Many of our 
mechanics have never been taught how to grind a lathe 
or a shaping-machine tool properly. The majority of 
apprentices in jobbing or medium-sized machine shops, 
pick up the art of tool grinding from their more ex- 
perienced shopmates, who in most instances have ac- 
quired their knowledge in like manner. 

Much valuable data has been published relating to 
solid-forged, lathe shaping-machine and  planing- 
machine tools, but the subject of the tool bit has not 
received its share of publicity. 

The purpose of this article is not an attempt at 
standardization, but rather to bring out the fact that 
it is possible to get as much production with a sensibly 
ground tool bit as with one having fancy cutting and 
clearance angles, and further: to know that the life of 
the former is at least twice that of the latter. 

Machinists are aware that the various angles and 
clearances given in handbooks, are examples of ideal 
conditions in cutting tools for machining metals of 
given hardness. A knowledge of these conditions is of 
great help to any machinist, inasmuch as by consulting 
these tables of cutting angles which have been worked 
out by actual practice, he can quickly determine the 
actual shape of a cutting tool for his particular need. 
It is not practical, however, to grind the angles of a 
cutting tool to a protractor, because of the waste of 
time, and a slight variation does not seriously affect the 
tool’s usefulness. ‘There are several standard, cutting- 
tool, grinding machines, but these are intended primar- 
ily for the solid forged tools, and are not adapted for 
tool-bit grinding. 

The cutting angles of tool bits are ground by eye; a 
machinist uses his sixth sense in determining by gen- 
eral appearance of the tool when the desired angle is 
reached. He generally accomplishes his purpose; but 
let one compare, for instance, a number of right-hand, 
roughing tools for lathe work, ground by several ex- 
perienced machinists, and he will at once see the varia- 
tion of angles, slopes and clearances. Each of these 
tools, however, will accomplish the desired results. 

The chip does not always indicate the efficiency of 
the tool; the one that removes steel in the form of a 
spiral ribbon may need regrinding every ten minutes, 
while the tool that is breaking up the chip may be 
hogging into the metal in a very business-like manner, 
and require grinding but four or five times a day. 

Sketch A, Fig 1 shows a right-hand, roughing-tool 
it, newly ground, where the lip B is the full depth of 
the tool. After a number of grindings, the tool will 


; N EVER increasing item of overhead expense in 


It has become a necessity to the progressive 


appear as in sketch C. This has worked well up to this 
stage, but now the chip begins to crowd against the 
face D; requiring more and more power to pull the cut 
and placing a heavier strain on the point of the tool; 
the chips also clog around the lip. To remedy this the 
machinist either grinds the face D further back as in- 
dicated by the dotted lines EZ, or grinds off the lip to 
line F and then proceeds to develop a new cutting edge. 
This results in a loss of from 3? to 2 in. of high-speed 
steel. The primal cause of this waste is the excessive 
back slope H, which is eliminated by the use of the 
modern toolholder. Before its advent the forged rough- 
ing tool most commonly used had the form of A, 
Fig. 2. The advent of the high-speed bit and toolholder 
did not change the machinist’s ideas of grinding, and 
this is the reason for the abuse of the modern tool. 

A glance at any well-known make of toolholder, will 
show conclusively that provision is made in its design 
for sufficient back slope. At B, Fig. 2, is a sketch of 














FIG. 4 ; 
TOOL-GRINDING METHODS 


FIGS 1 TO 4. 


an Armstrong toolholder, familiar to every machinist. 
In this toolholder the square hole for the tool bit is 
machined at an angle of about 18 deg. with the lower 
face thus providing ample back slope which is obtained 
by forging and grinding in the old style, solid tool as 
shown at A. 

A common practice of many lathe operators, is that 
of grinding the back slope A, Fig. 3, so acute on the 
point of the tool that it is necessary to block the tool- 
holder as shown at B, in order to prevent digging in 
and tool breakage. 

It has been said that if a machinist can grind a rough- 
ing tool correctly, he can also grind side facing and 
other forms of tools. The principle of the several an- 
gles can be clearly set forth by adhering to roughing 
tools. Sketches A, B, C and D, Fig. 4, illustrate the 
steps in developing a right-hand roughing tool. 
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From a Small-Shop Notebook 


By J. A. LUCAS 






























































METHODS OF SUSPENDING OBJECTS FROM I-BEAMS 








February 14, 1918 


AMERICAN MACHINIST 













































































METHODS OF SUSPENDING OBJECTS FROM I BEAMS 





























AMERICAN 


III. Bending and Forming Dies 


MACHINIST 








The making of typewriter parts necessitates a 
very large number of blanking and forming dies. 
Space prevents our showing but a few of the 
more interesting ones used in the Woodstock 
factories. 


r | NHE paper fingers shown in Fig. 17 are simple 
in construction, yet they require a number of 
dies to bring them to completion. The piece is 

first blanked as shown at A, then pierced as at B, and 

the piercing completed in a third die as at C. The first 

forming die bends up the ears F, starts flanges at G, 

and bends the body of the piece slightly. The piece 

showing this operation is omitted but the punch and 
die used are shown in Fig. 18. The body of the piece is 
bent over the angle on the block A, and the ears forced 
up into the opening B by the punch C in the die. The 
recess in the die block D and the two pins E locate 
the blank. The member F is held by spring tension 
and recedes into the base of the die as the punch 
descends. Attention is called to a little kink used in 
constructing these 
dies which saves 
considerable work, 

i.e., the use of 

drilled holes G at 

the corners of the 
die pad and other 
parts where they 
have to be met bv 
sharp corners of 
the die block. This 
method greatly 
aids in machining 
the parts, and in 
the case of the member F, they give round corners, 
which are very desirable in hardened parts as there is 
less danger of the piece cracking than there is with 
sharp corners. 

The second bending operation is handled in the dies 
shown in Fig. 19; these dies are much the same in gen- 





FIG. 17 





PAPER FINGER IN VARIOUS 
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eral construction as those used for the first bending 
operation. The partly formed blank, registers between 
the end stops A. The piece B is a locating guide and 
enters the opening between the ears of the piece. As 
the punch descends, the formed ears enter the grooves 
at D and hold the piece firmly in position. The block C 
recedes, the block E forces the blank into the slot left 
by C and finishes bending over the flanges. The piece 
F of the die forms the tongue H, Fig. 17, against the 
block G, Fig. 19, of the punch and leaves the piece as 
shown at D, Fig. 17. The final forming of the piece E, 
Fig. 17, is completed in the dies shown in Fig. 20, which 
are so simple in construction that little description is 
required. 

The two pins A pass between the flanges of the 
piece and hold it in position on the die. The openings B 
receive the ears of the piece as the end of it is pressed 
against the die and formed. 

The piece seen in Fig. 21 is the drum-strap end and is 
completed in one progressive piercing and blanking die 
as shown at A, and two forming-die operations B and C. 
The first forming die is shown in Fig. 22 and is very 
simple in construction. The blank is laid on the die be- 
tween the projections A; as the punch B descends, the 
blank is gripped between B and the stripper C, and as it 
is forced down 
into the die the 
serrated edges are 
bent up as shown 
at B, Fig. 21. The 
final bending is 
done in the wedge 
dies shown in Fig 
23. The already 
partly formed 
piece is laid on 
the die block at 
A, the hardened 
and ground bar / 
is laid on top of the blank and drops into the grooves in 
the blocks D. As the punch comes down the stock i: 
pressed down and around the bar B by the action of the 
two wedges C, against the ends of the sliding member 
E. This completes the piece as at C, Fig. 21, anc 
leaves the serrated end slightly elevated so that th: 
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drum-strap may be inserted and the end closed down 
with a hammer. 

One of the carriage end plates is shown in Fig. 24. 
There are five openings in this plate which receive 
bushings for rotating parts, such as the platen shaft, 
etc., and unless these bushings are keyed or pinned in 
place they are liable to work loose. To overcome this 
tendency and do away with keying or pinning, the holes 
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FIGS. 21 TO 


25. 


are serrated with the dies shown in Fig. 25. The plate 
A carries the five serrating punches, the die block B 
has three locating pins as shown, and the stripper plate 
C strips the work from the broaches. 

The bushings for these holes are punched and pressed 
into place and the end slightly riveted over, to prevent 
their backing out, which makes a very cheap but good 
way of handling what would otherwise be an expensive 
operation. 








VARIOUS DETAILS OF THE 
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Draftsmen Wanted for the Navy 


The Bureau of Ordnance, Navy Department, is in 
need of competent draftsmen. Men who are gradua‘c 
in mechanical engineering from a technical school or 
college of recognized standing and have had so: 
drafting room experience, or men who are competent 
designers of heavy machinery, engines or shop too's 
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and have had a number of years drafting room exper!- 
ence, are eligible for these positions. 

The pay ranges from $4 to $6.88 per diem, depending 
upon the qualifications of the draftsmen. There are 
at present a number of vacancies in the rating of drafts- 
men at the Washington Navy Yard. 

Additional information may be had by addressing 
the Commandant and Superintendent, Naval Gun Fac- 
tory, Navy Yard, Washington, D. C. 
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Building Motors with General-Purpose 
Machines—I 
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SPECIAL CORRESPONDENCE 





The manufacture of gasoline motors in large 
quantities gives opportunity for the use of speciai 
machine tools, which for economical reasons can- 
not be used in shops that manufacture a large 
variety of motors in comparatively small num- 
bers. This of itself leads to the necessity of us- 
ing general-purpose machines, and brings out the 
true ability of the engineers and tool designers, 
for they must develop special jigs, fixtures, etc., to 
handle the work at a reasonable cost. 





HILE the Government has attempted to standard- 

ize certain types of motors there are still num- 

bers of special motors being built, and more will 

be built before the war is ended. Early in the game the 
Wisconsin Motor Mfg. Co., of Milwaukee, Wis., offered 
its aid to the Government and has been building a num- 
ber of special motors for various military purposes. 
These motors (one of which is shown in Fig. 1) have 
given such satisfactory service that the Government has 
asked for an output that will be five times as great as 
their entire production has been at any previous time. 
Delayed delivery on special machine tools to handle 
this increased production, has forced the Wisconsin com- 
pany to resort to emergency methods in order to make 
early delivery on some of these motors; the object of 
this article is to show how the problem has been solved 


air tools and filing and smoothing up, the castings ar. 

put through the following operations in sequence: 
OPERATION-SHEET NO. 1—CRANK CASE 

Rough-mill top. 

Rough-mill bottom 

Finish-mill top. 

Drill bolt holes and arm holes. 

Put on caps. 

Drill and ream caps, fit dowels and number. 

Face main bearings. 

Rough-bore all bearings. 

Finish-bore all bearings. 

Take off caps. 

Mill gear end. 

Mill face of cam, pump and magneto bosses. 

Mill pump and magneto bosses. 

Mill pump and magneto pads. 

Mill magneto pad. 

Mill two cam-bearing lock-screw bosses. 

Drill valve guide and cylinder-stud holes. 

Ream valve-guide holes. 

Drill breather hole, governor drive-shaft hole and cam- 

bearing lock-screw holes. 

19 Drill and tap valve-guide stud holes, counterbore cylinder- 
stud holes, and drill and tap stud holes in pump and 
breather pads. 

20 Drill and tap main bearings for retainer screws, and spot 
face bolt-holes and cylinder-stud holes. 

21 Drill three oil holes in main bearings. 

22 Drill oil hole in side. 

23 Drill and tap stud holes in water pump. 

24 Drill all holes in bottom. 

25 

26 


and arms. 


or 
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Drill, face and ream pump-shaft hole. 
Spot face bolt holes in support arms. 
Drill and tap for index finger. 
Drill bolt holes and dowel-pin holes in gear end and face 
gear clearance. 
CYLINDER CASE COVER 
Grind joint 
Drill all holes in bottom. 
Bore and face both ends. 
Drill and tap for two pipe holes 
Drill and tap drain holes. 
Mill pump pad. 
Drill and tap two holes for oil pipe. 
8 Mill oil groove. 
9 Face rear end. . ’ 
The first machining operation, milling the top sur- 


face, is handled on a Garvin milling machine without 
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FIG. 1. MILLING TOP OF CASE 
by it, in the hope that it will aid other manufacturers 
who may be placed in a similar position. 

It is the spirit of “we'll do the best we can,” among 
American manufacturers and business men, that is go- 
ing to help win the war, and those men and firms who 
are willing to sacrifice their personal and business in- 
terests to aid the Government, are fighting just as good 
a battle as the men who risk their lives at the front. 

The first operations we will describe are on the crank 
cases and crank-case covers. Very high-grade alumi- 
num castings are required for these parts which are 
furnished by local foundries. After chipping with 





MILLING BOTTOM OF CASE 


FIG. 2. 


fixtures, as shown in Fig. 1. Parallels at A support the 
work which is held down by straps and bolts at each 
end as at B. The large inserted tooth cutter C is fe 
across the end of the case by hand, in order to clea 
up the stock in the corner D. Power feed then carries 
the work under the cutter until the other end of the 
case is reached, when the hand feed is again used t 
clean up close to the gear box. 

The bottom of the case is now milled on an Ingerso! 
milling machine as shown in Fig. 2. The block A is use 
to support the work, and carries screw studs for clamp- 
ing the work down while the cutter B does its work. 
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FIGS. 3 TO 10. SOME OF THE JIGS, FIXTURES AND METHODS USED 


Fig. 4—Boring bearings. Fig. 5—Fixture for boring bearings. Fig. 6—Drilling valve-guide 


Fig. 3—Jig for drilling bolt holes 
in bearing seats Fig. 9 


cylinder-stud holes Fig. 7—Drilline and tapping valve-guide bolt holes. Fig. 8—Drilling oil holes 
e for line-boring main bearings. Fig. 10—Grinding joint surface of case cover 


’n operation No. 3 a light finish cut is taken over ple. The bedplate A carries two posts B which are 
top of the case with the same equipment as used ground to fit the bushings C in the jig. Triple-armed 
the first operation. spiders D at the base of each post, enter the cylinder 
1 operation No. 4 the bolt holes and arm holes are _ holes at each end of the case and locate it on the jig. 
ed on a Natco, multiple-spindle drilling machine as The bushing plate E is made of steel to lighten weight, 
vn in Fig. 3. The jig for this work is quite sim- and carries 21 drill bushings. 
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The bearing caps are now put on and after drilling, 
reaming and doweling, the bearings are faced and bored 
on a W. F. & John Barnes horizontal drilling machine 
as seen in Figs. 4 and 5 in which Fig. 5 shows the bor- 
ing fixture with case and main-shaft boring bar in posi- 
tion. The bars are driven from the machine spindle 
through the double floating joint. The bushing in the 
support guides the pilot reamer which trues up the shaft 
hole in the case after it has been opened up with a drill. 

The studs shown in the base of the fixture together 
with suitable straps are used to clamp the work down 
to the bedplate. 

After the case is placed on the fixture and the main 
bar is in place, the work is located with a steel gage. 
This gage is E-shaped and is located by studs which 
enter the bolt holes drilled in operation No. 4. By 
pushing the case over until the two arms of the gage 
rest against the boring bar the case is lined up and then 
bolted down. 


BORING BARS 


The boring bars are supported by slip bushings which 
enter fixed bushings in the heavy supports which are 
cast integral with the base. The cutters are of round 
stock and are held in place by taper pins driven through 
the bar. This makes their removal and replacement 
easy and rapid which is quite necessary as each bar 
operates facing, roughing and finishing cutters. 

fn order to get the case on the fixture, the double 
bushed arm must be removed. The top and bottom 
edges of this piece are finished parallel and enter a 
channel planed in the support. Dowel pins and bolts 
hold it rigidly in position. A long, heavy, slip bushing 
D supports the boring bars on the end next to the drive 
where the greatest strain and wear comes. 

The milling of the gear end and bosses, called for in 
operations 10 to 15 is handled on a Kempsmith milling 
machine, simple locating devices being used to hold the 
work in proper position on the milling-machine table. 

The eight valve-guide holes and twelve cylinder-stud 
holes are drilled on a Foote-Burt machine with the 
multiple-spindle head shown in Fig. 6. This head car- 
ries 10 drills, and as the case is the same at both ends, 
all 20 holes are drilled with the one head. Studs on the 
under side of the bushing plate locate it properly on the 
work. Open-side washers and nuts at A clamp the work 
and jig firmly together, while handles at B make the 
handling of the bushing plate easy for the workmen. 

The valve-guide stud holes are drilled and tapped on a 
three-spindle drilling machine by the use of the simple 
bushing plate shown at A, Fig. 7. Studs in each end of 
the plate at C enter the valve-guide holes and locate the 
plate. No clamping device is required on this as the 
holes are small, and the weight of the plate is sufficient 
to hold it in place. 

The three crankshaft bearings have oil holes drilled 
through them. As the exact location of these holes is 
not very particular, a very simple wooden cradle is used 
to support the work as shown in Fig. 8. As it is neces- 
sary for the workman to move his work around on the 
drilling-machine table, the lightness of this wooden 
cradle facilitates rapid operation. 

After the crankshaft bearings are assembled they 
are finish-bored in the special machine shown in Fig. 
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9. Hardened plugs at the ends A enter the camsh: ft 
bearings and other openings in the case ends, and locate 
it. Blocks B are placed under the case to support it at 
the center. The boring bar C is driven by an electric 
motor through the belt and pulley D, and is fed through 
the work by hand, with the wheel EF. The crank F car- 
ries a reamer on its inner end and is turned by hand in 
reaming out one of the shaft holes. The object of this 
fixture is to remove all tool marks from the crankshaft 
bearings, line them up and have but a very small amount 
of stock for scraping, which greatly reduces the labor 
on this part of the work. 

The operations on the case cover or oil pan, are so 
simple that no description is required other than the 
illustration, Fig. 10, which shows the fixture used on a 
Diamond grinding machine for facing off the joint of 
the cover. The work is held in the fixture by the strap 
A. The wooden blocks B are driven in to the case and 
prevent any tendency of the sides to spring together. 
The finger clamps C engage the upper edge of the piece 
and prevent its springing open—which would release 
the wooden blocks and produce trouble. 

Machining operations on the cylinders will be taken 
up in the next article. 


The Double Duty Finger Guild 


By MATTHEW HARRIS 


While the title of this article does not indicate any- 
thing mechanical, the reader will find something me- 
chanical in the article itself. 

The Double Duty Finger Guild had its inception in 
the mind of Dr. Schyler Skaats Wheeler, president of 
the Crocker-Wheeler Co., Ampere, N. J. It is an ex- 
periment in industrial employment of the blind. Dr. 
Wheeler’s ideas first bore fruit about eight months ago, 














THE BLIND AT WORK 


and the work was started with six blind men on the first 
floor of a building about two blocks from the main fac- 
tory. The present number of employees is 35, of whom 
five are women. Three of the men are colored. About 
one-half of those employed are totally blind, while 11 are 
able to distinguish light from darkness and a few have 
slight vision. 

The work done in this guild is the insulation and tap- 
ing of formed armature and stator coils. The coils are 
first covered with built-up mica insulation, or wound 
with linen tape and lastly with asbestos tape. The speed- 
efficiency of these blind people as compared with skilled 
workers having sight, is about 80 per cent., though there 
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is ae worker who is 100 per cent. efficient. The quality 
of ne work turned out is equally as good as that regu- 
larly done in the factory and in some instances it is 
better. Plans for several other kinds of work are being 
considered for the guild but are being held in abeyance 
for further developments. 

rhe workers in this guild are paid a nominal wage of 
50 cents per day while learning, but as soon as the work 
done equals a value of 50 cents they are put on piece 
work at practically the same rates as are paid to skilled 
workers in the factory, and many of them are making 
almost $2 per day while a few are doing still better. 

The time taken to learn the work sufficiently well to 
be put on a piecework basis, varies with the aptitude of 
the operator, but an average time of two weeks usually 
suffices. Two things are of interest to note in relation 
to this important undertaking: first, the original work- 
ers were personally taught by Dr. Wheeler; second, the 
work of the guild is supervised entirely by two women. 
The superintendent, Miss Purse, is an expert in social- 
service work and the forewoman has had 10 years’ ex- 
perience as a worker in the winding department of the 
Crocker-Wheeler factory. 

It is indeed an inspiring sight to see these blind men 
and women really self-supporting, and dependent not 
upon charity, but entirely upon their own exertions. 
The blind make wonderful workers, as their sense of 














FIG. 2. SHOP NOTICE 


touch is highly developed; moreover, they are very 
happy in their work. I quote from a statement made by 
one of them: “I managed to make a sort of living be- 
fore I came to the guild. I was weaving baskets, but 
I knew that half the time people bought them be- 
cause they were sorry for me. Here I am earning what 
I get.” 

One thing that struck the writer was that the work- 
room, though used by those who could not see, was 
fiooded with light, and was kept exceedingly clean and 
neat as will be seen by the accompanying illustration. 
That the work of the guild is attracting a great deal of 
attention is made evident by the fact that one of the 
late visitors was Mr. Fryer, who is investigating condi- 
tions of the blind in this country on behalf of the 
Chinese Government. I am told that among the Chinese 
one out of every 400 is blind. The superintendent told 
me they have an application for employment from a 
htind man in Idaho, and at the time of my visit I met a 
nan from Boston who had brought his blind son there 
to work. 
| The workers live in their own homes or in boarding 
houses. 

In starting this excellent work Dr. Wheeler had in 
mind the providing of work not only for the blind who 
are with us today, but for those of our heroes who are 
bly fighting for the liberty of the world, many of 
‘nom will come home partially or wholly blind. 
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A Gage for Depth of Recesses 
BY WILFRED GRIFFIN 


On page 58, C. H. Dengler describes a feeler gage 
which he uses upon airplane parts. This gage evidently 
belongs to the flush-pin type, but Mr. Dengler evidently 
does not recognize the principal advantage of this 
gage—its limit feature—else he would not put in the 
dowel pin. The flush-pin type of gage usually consists 
of two elements: a rod or pin, and a block, collar or 
barrel, in which the pin slides freely for a limited dis- 
tance. One end of the pin projects the required dis- 
tance: i.e., the depth of the hole being measured, the 
other end being flush with the opposite face of the 
barrel. 

This face of the barrel has half of its surface ground 
lower than the other half, by an amount equal to the 
tolerance allowed upon the work being gaged. The pin 
is ground to such a length, that when the hole being 
gaged is at its maximum depth, the projecting end of the 
pin will be at the bottom of the hole and the opposite 
end will be flush with the low surface on the barrel. 
The minimum depth of hole is indicated when the end 
of the pin is flush with the high part of this surface. 

The line drawing accompanying Mr. Dengler’s article 
shows the top face of the barrel divided, but no dimen- 
sions are shown to indicate this limit feature, nor was 
any mention made of it. 

This is a simple and convenient limit gage, as the 
sense of touch readily indicates the position of the end 
of the pin with reference to the face of the barrel. If 
still more refinement is desirable, a scale or other 
straight-edge may be laid across the face of the barrel 
and the end of the pin noted. 


Workless Monday 
By E. A. DIXIE 


Today is a Garfield tradeless day, and this afternoon 
I found myself without a yellow pencil and with a num- 
ber of blueprints that had to have the dimensions al- 
tered. I had forgotten all about the closing of the stores, 
and as it was bitter cold outside (as all heatless days 
should be), I climbed into a pair of arctics, a sweater 
and a heavy storm coat. 

The first stationer’s was closed, as was also the second; 
it then dawned on me that the day is tradeless day, 
with nothing but freights, food emporiums and pharma- 
cies running. The first two did not look like prolific 
hunting grounds, so I went to the nearest pharmacy. 

“Got any yellow wax pencils?” 

“Yep, but we can’t sell ’em today.” 

“Got any sulphite of soda?” 

“Yep; what do you want it for?” 

“To mark some figures on a blueprint.” 

“Can’t sell anything but medicine.” 

“But this is a Government blueprint and it is for 
Government work!” 

“T can’t help that! you’ll have to get a permit from 
Garfield.” 

“Got any bi-carbonate of soda?” 

“Yep, what do you want it for?” 

“This workless day has given me waterbrash”; and I 
got it! 

P. S.—The alterations on the blueprints are fine. 
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More than 172,000 men were employed in the ship- 
building yards of the United States at the close of 1917. 
A call is out for 382,000 more men, and a three-shift 
plan is reported to have been ordered by Mr. Hurley, 
chairman of the United States Shipbuilding Board. 
The call for this great number of men must be met 
within three months. 


THE CANADIAN GOVERNMENT FURNISHING 
FARM TRACTORS 


In the Province of Ontario the Government has pur- 
chased 95 farm tractors. It rents these tractors to 
farmers at the rate of 45c. an hour and the farmers 
furnish the gasoline, oil and the food of the driver. 
The Government pays the wage of all tractor drivers. 
In case of bad weather, when the machine cannot be 
used, the farmer must continue to board the operator— 
who has come to be called the tractioneer—until work 
can be resumed. 


WIRE Rope HAS TO BE CLASSIFIED FOR EXPORT 


An attempt has been made to export wire rope under 
a classification of galvanized wire, without an export 
license. Vance McCormick, chairman of the War Trade 
Board, has duly notified shippers that all shipments 
of iron- and steel-wire rope, of cable, and of strands 
consisting of six or more wires, whether painted, gal- 
vanized or coated in any way, must be licensed. No 
camouflage of this material will serve. The exporter 
who undertakes to send out these goods, without frankly 
declaring their character, is liable to a specified penalty 
of the law. 


NEW LABORATORIES CONTRIBUTE TO THE GOVERNMENT 


Information comes through C. E. Drayer that George 
Merryweather and R. H. Danforth of the Cleveland En- 
gineering Society have wrought and initiated a plan by 
which subsidiary bureaus may be added to the Bureau 
of Standards at Washington. The Washington Bureau 
has become greatly congested and hampered for space, 
and at the instigation of the Cleveland men, numbers of 
technical schools have offered their laboratories for test- 
ing, calibrating and the standardizing of gages. This 
offer has been made through the American Society of 
Mechanical Engineers in coéperation with the American 
Machine Tool Builders’ Association. If this economical 
offer is accepted, these technical school laboratories will 
become temporarily, branches of the Bureau of Stand- 
ards; thus, temporarily soldierized as is most of the 
world. 


No Foop EXPORTS FROM HAITI TO ENEMIES OF 
UNITED STATES 
A telegram from the American Minister at Port au 
Prince states that the official organ of the Haitian Gov- 
ernment on Dec. 26 published a presidential decree pro- 
hibiting the exportation of foodstuffs to countries at 


war with the United States and countries dissociated 





AMERICAN MACHINIST 


Sidelights 


EDITED BY D. BACON 


MMOL (WNL 


Vol. 48, No. 7 





with us in the war; and the reéxportation of foods‘uffs 
imported from the United States, except to the United 
States. 

It is promulgated that the exportation or reéxporta- 
tion of articles other than foodstuffs is also prohilited, 
with the exception, where the destination is such that 
enemies of the United States can not be benefited there- 
by. Articles comprising metal and coal, when imported 
from the United States, may not be reéxported. Only 
ships clearing for ports under the jurisdiction of the 
United States will be supplied with coal, gasoline, and 
oil fuel. Sailing vessels will not be cleared for Medi- 
terranean or European ports. 


A VERY GREAT CAUSE OF TRANSPORTATION 
CONGESTION 


Again and again, when goods to be exported arrives 
on a lighter long-side a steamer, its export license still 
operative, the goods cannot be loaded at once. So nar- 
row a margin of time has been allowed by the shipper, 
that his privilege to export has expired before the goods 
can be taken on board. Heretofore the license was not 
abrogated if the goods arrived at the shipment-dock, 
before the limit of time named in the license. Now, to 
meet the conditions of delayed lighterage or else of trans- 
ference to the ship, the date for exportation is to hold 
upon the arrival of the lighter long-side the vessel, as 
it has hitherto held good on the arrival of the goods 
at the dock. 

If a shipper’s export license expires on Feb. 3, for 
example, and arrives at the ship’s side on that date 
and yet is not put aboard till Feb. 10, still the con- 
ditions of the exporter’s license have been fulfilled in 
point of time. 


THE GREEK GOVERNMENT ACTS IN THE MATTER OF 
RADIO EQUIPMENT 


The Royal Hellenic government has ordered that all 
Greek passenger ships of 300 tons or more dead-weight, 
and that all cargo ships of 1000 tons or more dead- 
weight, shall be equipped with wireless installations 
having a radius of not less. than 100 miles, and their 
auxiliary apparatus shall be of not less than 30 miles 
radius. This provision has gone into effect and haste 
is demanded. The government reserves the right dur- 
ing times of war, to order the installation of this 
equipment on any vessel, and a vessel ordered to be s0 
equipped, must provide the necessary electricity for 
the operation of the wireless outfit. The government 
can order the removal of such equipment at its dis- 
cretion. 


If any ship coming under the Royal order czainot 
meet the demand, then the government will supply 
what is necessary to the fulfillment of the order. The 


staff is to be provided by the government, pai by 
the ship’s captain, who in turn is to be reimbursed 
by the government for salaries paid; but the ship ust 
provide food and clothing at its own expense. 
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ypevers False Jaws for a 
Milling Vise 
By EDWARD HELLER 


The illustration shows a very simple device for 
adjusting work in a milling-machine vise when it is 
desirable to mill two like pieces in one operation. This 
will, of course, make it necessary to use two sets of 
cutters, and to save the operation of grinding the two 
sets of the same diameter, this device is employed. The 





JAWS 


DETAIL VIEWS OF FALSE 


dead jaw A serves to hold the work in position. It 
is recessed as shown to receive the adjustable part C, 
which is held in place by the fillister-headed screws D. 
The long headless screw E is for moving the jaw and 
work up and down, while the pins F and G are for 
locating the work. 

In operation two pieces are inserted in the vise, and 
brought into position under the cutters. They are then 
taken out, gaged, and the difference noted. The screw 
E is then turned until the part C reaches the desired 
height. The screws D are then tightened, and the 
holder is ready for the milling operation. 


Short Taper Attachment for Engine 


Lathes 
By MARTIN H. BALL 


“he accompanying drawings show an engine-lathe 
taper attachment that was designed to supply a need 
in ruing and boring tapers from 4 to 8 in. long. Some 
of he parts to be machined were tapered as steep as 3 
in. per ft., but the device was designed to accommodate 
a ,ange up to 6 in. per ft. The portions requiring 








tapers were all at the ends of the pieces, thus making 
it convenient to attach the device to the tailstock of 
the lathe. The tailsock being secured near the carriage 
when handling chucked work as well as when the work 
is swung on centers. The device is shown assembled 
in Fig. 1, and the details of the parts in Figs. 2, 3, 
4, 5 and 6. 

The bracket is shown in Fig. 2; it is firmly attached 
to the inside end of the tailstock with three capscrews 
below the spindle and at a height that wili bring the 
other parts in alignment with the cross-slide of the 
carriage. The slide, Fig. 3, is connected to the bracket 
with the pin shown in Fig. 6 which is made a very 
close-working fit in the slide, and a taper-driving fit 
in the bracket as shown; and it is clamped in any 
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FIG. 5 





FIG. 6 


THE DEVICE SHOWN ASSEMBLED AND THE 
PARTS REQUIRED 


FIGS. 1 TO 6. 


desired position by two capscrews passing through 
the slots in the slide and screwing into the bracket. 

The guide, Fig. 4, is adjusted to the slide by means 
of three gib-adjusting screws in the tapped holes. 
This adjustment needs to be as close as possible while 
allowing the guide to move fairly easily. The guide 
is connected to the cross-slide of the lathe by means 
of the pivot shown in Fig. 5; the upper, round portion 
fitting the hole in the guide without lost motion. The 
pivot piece shown is a duplicate to the cross-feed nut 
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insofar as its fitting parts to the lathe cross-slide are 
concerned, and will in all cases, take the place of the 
cross-feed nut. This nut must be detached from the 
cross-slide to use the taper attachment. 

In use, the tailstock is clamped at a point on the 
lathe bed that will allow the carriage to feed the re- 
quired distance, and keep a full-length bearing on the 
guide. The tool is adjusted to its cut by means of the 
compound rest screw and the carriage is brought back 
far enough to take up any lost motion, as is commonly 
done when using any taper attachment. 

The work that this device was designed to do was 
not severe, but since its installation, fairly rugged jobs 
have been done with it, and it has made a very satis- 
factory showing. 


Machining a Conical Boss on the 
Milling Machine 
By F. H. JENNINGS, JR. 


A block A of alloy tool steel, finished to 16 in. long, 14 
in. wide, and 34 in. high, had to be machined with a 
taper post on top—the post being 1 in. high, 0.625 in. 
diameter at the base and 0.605 in. at the top—central 
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THE WORK AND THE TOOLS 


with 14 in. thickness, and 2 in. from one end, with a 
tolerance of +0.0005 in. 

We had no lathe large enough to swing the block, so 
decided to use a milling machine. 

The fly cutter shown at B was designed. It carried 
a t-in. square tool. This gave us as many trial cuts as 
we wanted and allowed us to set our table exactly be- 
fore the last cut. Placing the tool bit at an angle of 45 
deg. gave us a fine adjustment. To finish the post with 
the 0.020-in. taper, we made the tool C which is simply 
a hollew mill with the required angle. 


How Would You Form This Tube? 
By G. R. SMITH 


I would like to know the most practical and econom- 
ical method of forming the steel piece shown herewith. 
This piece is to be made from 0.030-in. cold-rolled steel, 
or from seamless steel tubing. 

The tube is ?-in. diameter and formed into a semi- 
circle 4-in. inside diameter. 

I am familiar with the method of forming such shapes 
from sheet stock, over a spiral spring; also of filling 
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tubing with fine sand before forming, to hold i: in 
shape; it is therefore unnecessary to describe «ich 
methods. 

This piece must be formed cold, in not more than 
three operations and one or two annealings, on a --in, 
stroke, Bliss No. 21 punching machine. 

The pieces are to be made by the thousands in ‘en 
thousand lots, and are being made now, but by an unsat- 
isfactory method. 

If this piece is to be made from tubing, it should; 
after cutting to length, be formed in one operation, and 
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THE TUBE REQUIRED 


if made from sheet steel it should be formed in two 
operations after the blank is cut. 

Also, will some one describe a punch and die for cut- 
ting this tubing to length, without upsetting the diam- 
eter at the ends? 


Core-Molded Spiral 
By J. L. GARD 

The sketch shows pattern used in making a cast-iron 
spiral. This spiral, 14 in. in diameter by 4 in. long, 
and having one complete turn in 4 in., was cast in a 
core. 

The pattern continued through one side of the core 
box. Projections in the box-opening, fitted the grooves 
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PATTERN FOR SPIRAL CASTING 


of the pattern and gave the proper twist required in 
drawing; they also acted as a stripping plate. 

After drying, the cores were stood upon one end in 
a row, and opencast, no cope being required; the cas‘- 
ings were made long enough to allow one end to | 
sawed and still leave sufficient spiral; this is a simp: 
way to handle a difficult piece of small work. 
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\fail Delivery in a Large Factory 


By C. L. EDHOLM 


The delivery of mail to the various departments of 
an extensive industrial plant is something of a prob- 
lem. Usually it is handled by messengers and often 
by 2 system of pneumatic tubes, but it remained for 


the executives of an East Pittsburgh electric manu- 
facturing concern to hit upon a perfect solution of the 
pro fem. 

This plant covers a large area, and mail is collected 
and delivered on two floors; to avoid confusion and 








TRAVELING FACTORY POST OFFICE 


delay a traveling post office was devised which makes 
six trips every working day. For this purpose an 
electrical industrial truck was selected, and on both 
sides a number of compartments were constructed 
similar to pigeon-holes in a small post office. At one end 
of the vehicle a sorting table was installed, and a space 
was left under the shelves to receive large packages. 

The portable post office requires about an hour to 
make its round of deliveries and collections. Sorting 
of mail matter proceeds while the car is on its route 
through the plant, for the clerk has no responsibility 
concerning the operation of the little truck; that is 
intrusted to a young man who has no other duties. 

It is estimated that a saving in time and labor of 
no less than 50 per cent. has resulted from the installa- 
tion of this novel system which displaces the pneumatic 
tubes and the staff of messengers that were needed. 


Core-Box Dowel .Pins 
By FRACE 


On page 1049, Vol. 47, A. E. Holaday discusses the ad- 
vantages of the straight dowel pin over the taper pin for 
core boxes. The taper pin is a rarity in modern foun- 
dry practice and one must travel far to find a shop 
wherein it is standardized. 

The straight dowel pin is the correct pin to use on 
smeail- and medium-size core boxes, but is should be 
Stated that both pin and socket shall be of metal. The 
gri- in the core sand will have the same abrading effect 
on the straight wooden pin and socket as on the tapered 
one, and inaccurate cores will surely result from the con- 
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Brass dowel 


stant use of boxes equipped with either. 
pins and socket plates may be obtained in a variety of 


sizes. They are long-lived and insure accuracy in cores. 
The joints of the boxes are protected from wear by 
the generous screw plates of both dowel and socket, 
which is an important feature in standard boxes sub- 


_ jected to frequent use. 


On large and unwieldy core boxes the taper pin is an 
advantage for the reason that it does not require the ex- 








CAST-IRON DOWEL PIN AND SOCKET 


treme steadiness or juggling to locate. The straight 
pin must be accurately centered before closing the box, 
else wear will take place on both pin and socket. An 
efficient home-made, cast-iron pin for heavy boxes is 
shown in the sketch. This pin is inexpensive and has 
proved satisfactory. The upper half of the box may be 
placed as near as possible to location and then shifted at 
will until the pins are in position. 

The dowel and socket can be used for heavy split 
patterns as well, and molders have praised it highly. 


Flush-Pin Taper Gage 
By ALBERT A. DowpD 


When a ring gage is used for gaging a taper shaft 
like the one shown in the illustration, there being a 
shoulder immediately adjacent to the large part of the 
taper, it is a rather difficult proposition to obtain an 
accurate reading on the gage. In this instance the 
45 
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FLUSH-PIN TAPER GAGE 


tapered shaft is used to carry the large bevel-drive pin- 
ion on the tail shaft of an automobile; it is therefor 
essential that the bevel gear should be located longi- 
tudinally on the shaft in the correct position. The fact 
that the shaft has a shoulder so close to the points where 
the double gear fits on the taper, makes the gaging 
proposition much more difficult. 
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In order to overcome the difficulty a flush-pin type 
of gage was used, and the gaging done from the 
shoulder instead of from the taper. The knurled collar 
B was made to fit the taper, keeping a distance of { in 
from the shoulder. The flush pin C is so mounted in 
the collar that the end strikes the shoulder of the work 
and a reading is obtained at the opposite end of the 
gage by the projection of the pin beyond the face of the 
gage. It will be noted that the pin is shouldered at F 
te the amount of the tolerance permitted on the work. 
in this particular case the amount of the tolerance was 
0.5 mm. A small coil spring D, in the body of the gage 
insures contact of the gage pin C against the shoulder. 
A retaining screw £ prevents the gage pin from leaving 
the collar. This gage is accurate and dependable. 


Lapping Snap Gages 
SPECIAL CORRESPONDENCE 


In many cases there is considerable unnecessary time 
spent in lapping the measuring surfaces of flat and 
snap gages. Lapping can be almost dispensed with in 
many cases if sufficient care is taken in the grinding of 
these surfaces, since by using a sufficiently soft wheel, 
from an H to a K, and of fairly fine grade such as 
best suits the particular work being done, an excellent 
surface can be secured which requires very little lapping. 

By careful grinding the proper size can be secured 
to within a very few “tenths” (0.0001 in.), so that 
any lapping is really more in the nature of polishing 
and can be done quite rapidly. 

Careful attention to this will save considerable time 
and greatly increase the output of gages from a given 
equipment. 


A Milling-Machine Fixture 
By NORMAN V. CHRISTENSEN 

The accompanying illustration shows a milling-ma- 
chine fixture that can be used to advantage when a 
large quantity of articles, in this instance saw tabs, are 
to be milled. 

A feed screw A, is journaled in a box B, which is 
shaped to fit the platen of the milling machine to which 





FIXTURE 


A MILLING-MACHINE 


it is suitably secured. The screw A is driven by a 
worm C connected with the knuckle feed shaft of the 
milling machine by the flange coupling D. The feed 
screw A, runs in a bath of oil. 


The box B is provided with the ways E, and about 


midway of their length are located the guides F, slightly 
beveled at their front ends. 


The saw-tab holder G, is 
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formed with longitudinal slots to receive the saw t:\}: 
which are clamped in position by setscrews H. At the 
base of the holder are outwardly projecting flange. /, 
which rest and travel on the ways E, and are engaved 
by the holder guides F, when the holder is moved un:er 
the milling-machine cutters. 

For moving the holder, a half nut J—preferably of 
bronze—is located on the underside of the holder G, 
and engages the feed screw A. The feed screw A, will 
accommodate three holders: one in which the tabs are 
finished, one under the milling cutters, and the third 
progressing toward the latter. Thus an operator is 
enabled to engage on other work near at hand while the 
milling operation is under way, it being necessary only 
occasionally to remove the finished saw tabs and re- 
place them with work to be done, placing the holder 
in front of the cutters. 


Improved Lathe Centers 
By E. N. Moor, Jr. 


Here is an idea we use in the shop for our lathe 
centers. The body is made of low-carbon steel, carbon- 
ized on the surface, hardened and ground to fit the taper 
in the lathe spindles. The point is a piece of high-speed 
steel hardened and ground cylindrically and pressed into 
the nose of the body as illustrated by Fig. 1. After in- 
serting the point, the 60-deg. angle is ground in the 
usual manner in the lathe using a motor-grinding at- 
tachment. The high-speed steel will stand the most 
severe use without “ringing” or burning on the point, 
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WITHOUT OIL RESERVOIR 
and will need very few regrindings as compared to the 
plain carbon-steel center. 

By going to a little more trouble and annealing the 
high-speed point, then grooving it lengthwise with a 
thin saw for about one third of its diameter, then dri!!- 
ing back into the center body with a drill somewhat 
smaller in diameter than the one required for the his 
speed plug, a reservoir for oil is formed which may 
filled through a }-in. hole at right angles to the axis « 
rectly behind the plug, Fig. 2. The taper on the bocy 
should be fitted so this hole will stand outside the ta'-- 
spindle nose when in use. This type of center has b: 
found to lubricate perfectly although it is hardly neces- 
sary in the ordinary run of work to go to this troub’e. 
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New Priorities Regulations 


selective mobilization of the products of the 

mines and the factories for direct and indirect 
war needs in such a way as will most effectively aid 
in winning the war. Before making an application for 
priority, the petitioner should ask himself to what ex- 
tent, if any, will the granting of this priority certificate 
aid. directly or indirectly in winning the war, and how 
urgent is the need. 

These rules and regulations governing priority will 
supersede all directions, rules. and regulations hereto- 
fore promulgated by the Priorities Committee. All 
priority certificates heretofore issued and now out- 
standing shall remain in full force and effect according 
to their original terms. 

During the war in which the United States is now 
engaged all individuals, firms, associations, and corpora- 
tions engaged in the production of copper, iron and 
steel, and in the manufacture of products thereof; of 
chemicals, cotton duck, and woolen cloth, and of such 
other essentials raw materials and manufactured prod- 
ucts as the Committee may deem necessary from time 
to time, are requested to observe the following regula- 
tions respecting priority, viz: 

1. All orders and work are divided into four general 
classes: Class AA, Class A, Class B, and Class C, with sub- 
divisions of Class AA, Class A, and Class B indicated by 
suffix number, thus: Class AA-1, Class AA-2, etc.; Class 
A-1, Class A-2, ete.; and Class B-1, Class B-2, etc. 

2. Class AA comprises only emergency war work of an 
exceptional and urgent nature. 

3. Class A comprises all other war work; that is to say, 
orders and work necessary to carry on the war, such as 
arms, ammunitions, destroyers, submarines, battleships, 
transports, merchant ships and other watercraft, airplanes, 
and locomotives, etc.; and the materials or commodities 
required in the production or manufacture of same. 

4. Class B comprises orders and work which, while not 
primarily designed for the prosecution of the war, yet are 
of public interest and essential to the national welfare, or 
otherwise of exceptional importance. 

5. Class C comprises all orders and work not embraced in 
Class AA, Class A, or Class B, and no certificates will be 
issued therefor. All orders for work or materials not cov- 
ered by priority certificates will fall within Class C, save 
such orders as fall within the provisions of paragraph 6 
hereof. 

6. All orders placed prior to Sept. 21, 1917, by or on 
behalf of the War Department or the Navy Department of 
the United States, or of the United States Shipping Board 
Emergency Fleet Corporation, were, by Circular No. 1 of 
that date, classed as A-1, and they will retain that rank 
on the schedules according to the dates placed, without the 
issuance of priority certificates unless otherwise specifically 
ordered by the officer placing the order or by the Priorities 
Committee. All orders for arms, ammunition and other 
military supplies and equipment placed prior to Sept. 21, 
i917, by or on behalf of the Allies, were, by Circular No. 1 
of that date, classed as A-2, and they will retain that rank 
on the schedules without the issuance of priority certificates 
according to the dates placed, unless otherwise specifically 
ordered by the Priorities Committee. 

All orders placed after Sept. 21, 1917, should be classed 
as “lass C unless covered by certificates or other written 
dircctions of the Priorities Committee. 

8. Orders and work in Class AA shall take precedence of 
orders and work in all other classes. Orders and work in 
Clees A shall take precedence of orders and work in both 
Classes B and C. Orders and work in Class B shall take 
Precedence of orders and work in Class C, irrespective of 


Ts object of these priorities is to secure the 





the dates the orders were placed. Orders and work in 
Class AA-1 shall take precedence of orders and work in 
Class AA-2 and all lower classes, etc. Orders and work in 
Class A-1 shall take precedence of orders and work in 
Class A-2 and all lower classes, etc. Orders and work in 
Class B-1 shall take precedence of orders and work in Class 
B-2 and all lower classes, etc. 

Where work is in progress on several classified orders 
the rules of precedence set forth in paragraphs 9 and 10 
hereof will be observed. 

9. The classification of an order simply means that it 
shall be given such precedence over orders of a lower classi- 
fication as may be necessary and only such as may be 
necessary to insure delivery on the date specified in the 
order. It does not mean that work should cease on orders 
of a lower classification, or that the order should be com- 
pleted and delivery made in advance of orders taking a 
lower classification if this is not necessary to effect delivery 
within the time specified. The one to whom a priority 
certificate is directed should make his own production plans, 
so as to get the maximum of efficiency out of his operations, 
making all deliveries at the times contracted for, if possible, 
and where this is not possible, giving precedence to the 
orders taking the highest classification. 

10. As between orders in the same subdivision of a class 
(as A-1), save where otherwise specifically requested by 
the committee, the date of delivery contracted for will con- 
trol unless this will operate to delay the delivery required 
by an earlier order of the same class, in which event the 
earlier order will have precedence in delivery. For exam- 
ple: Two orders, Order X and Order Y, are both covered 
by A-1 certificates. Order X is dated Oct. 1, 1917, and calls 
for delivery Feb. 1, 1918. Order Y is dated Nov. 1, 1917, 
but calls for delivery Jan. 1, 1918. As between these two 
orders preference will ordinarily be given to Order Y, be- 
cause it calls for an earlier delivery date. If, however, such 
delivery will delay completion of Order X, then preference 
should be given Order X, because it is the earlier order. If 
possible, both orders will be completed on the delivery dates 
called for. The dates of the certificates are not controlling. 

11. In case of doubt as to which certificate or certificates 
should have precedence, the certificates should be laid be- 
fore the committee by correspondence or in conference, so 
that the committee may give specific instructions. 

12. The committee classifies only specific orders for mate- 
rials, commodities, or work. Applications for priority cer- 
tificates must be made on the form of application prescribed 
by the Priorities Committee. 

13. As a general rule, where an application is necessary, 
it should be made by the one placing the order on which the 
application is based. 

14. If the order has been placed by some purchasing officer 
of the United States Army, Navy Shipping Board Emer- 
gency Fleet Corporation, or any other branch or department 
of the Government, or for delivery to the Government itself 
or to some one for account of the Government, the applica- 
tion should be made by and in the name of the department 
or official for whose account the order has been placed. 

15. If the order has been placed by a representative of 
one of the allied Governments for delivery to his Govern- 
ment itself or to some person for account of his Govern- 
ment, the application must be made to the committee 
through and with the written approval of the War Mission 
which is representing that particular Government in this 
country. 

16. One who has a contract with the Government or with 
the Allies, and who needs priority assistance to obtain the 
materials, commodities, or work to fill such contract may 
make application direct to the committee. In some instances 
the committee will have already issued a priority certificate 
against such contractor directing him to give priority to the 
filling of his Government contract or contracts. In other 
instances such certificates will not have been issued. In 


either event, however, one who is working on Government, 
contracts may make application direct if he needs priority 
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assistance. While it is not necessary for such applications 
to be made through or with the approval of the Government 
official, it is desirable that this course should be pursued 
where it will not involve substantial delay. Where this 
course is not pursued, such applicant’s connection with the 
Government work and the correctness of his representations 
will be verified and checked by the committee. 

17. Those who may be one or more times removed from 
a direct contractor with the Government or with the Allies, 
but who are furnishing materials, supplies, or commodities 
to be used in connection with the fulfillment of such direct 
contract, may make application direct to the committee for 
such assistance as they may need to obtain such materials, 
commodities, or supplies. Such applications need not be 
approved by either the principal contractor or by the 
agency of the Government or the Allies placing the original 
order, but the representations of the applicant will be veri- 
fied by the committee. 

18. One who has placed an order for any material, com- 
modities, or supplies which fall within Class B, as defined 
in paragraph 4 hereof, and who requires priority assistance 
to procure reasonably prompt delivery thereof, may make 
application direct to the committee. In such cases the para- 
graphs in the application seeking to elicit information with 
respect to the applicant’s connection with the Government 
or Allied contracts may be disregarded. 

19. In placing orders care should be exercised in deter- 
mining the date that delivery will actually be required. The 
contractor should not ask to have delivery made before he 
will be prepared to use the articles. A rigid adherence to 
this rule will greatly facilitate timely deliveries of urgent 
orders and prevent needless interference. The application 
must state the date of delivery specified in the order. 

20. When the committee shall approve an application and 
give it a rating it will issue a priority certificate in the 
form set forth in these regulations. The one to whom the 
certificate shall be directed will, in fulfilling the contract 
or order mentioned in the certificate, give to it such preced- 
ence or priority as it may be entitled to under the classifi- 
cation specified in the certificate and rules set. 

21. A certificate issued by the committee shall supersede 
any and all previous instructions, by whomsoever issued, 
with respect to priority in production and delivery of the 
contract or order covered, except commandeering orders. 

22. Certificates or other documents signed by order of 
the Priorities Committee (printed) and countersigned in 
person by any person whose name appears thereon as one 
of the persons authorized to countersign, shall be deemed to 
have been authorized by said committee, the Priorities Com- 
missioner, and the War Industries Board of the Council of 
National Defense. 

23. That unusual emergencies may be promptly met and 
eases of great urgency provided for, the Priorities Com- 
mittee may, by an order in the form of a letter, a special 
certificate or otherwise, signed personally by the Prorities 
Commissioner or by the Chairman of the Priorities Com- 
mittee, direct that a particular contract or order shall have 
priority over other contracts or orders covered by existing 
certificates, or may in the same manner reclassify or re- 
grade existing contracts covered by previous certificates. 

24. Unless requested to the contrary, the Priorities Com- 
mittee will forward direct to the applicant the original and 
one copy of the certificate, if issued, that the applicant may 
send the original to the one to whom it is directed, retain- 
ing the copy for his files. If the applicant desires, and so 
expressly states, the certificates, if issued, will be forwarded 
to the one to whom directed. Should the committee decline 
to approve the application, prompt notification of such ac- 
tion will be sent direct to the applicant. All applications 
for priority by any department of the Army or Navy or 
United States Shipping Board Emergency Fleet Corpora- 
tion will be first cleared through the Clearance Committee 
of the War Industries Board, and such applications will be 
presented to the Priorities Committee through the said 
Clearance Committee. Certificates issued on these applica- 
tions (or advices of declination, should the application be 
declined) will be forwarded to the applicant through the 
Clearance Committee. 

25. The committee does not undertake to administer prior- 
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ity on all products and commodities, but only on iron, stee!, 
copper, chemicals, cotton duck and woolen cloth, and th 
products thereof, and such other essential raw materia's 
and manufactured products as the committee may deem 
necessary from time to time. It does not administer prior- 
ity on coal, coke, foods, feeds, export and import licenses, 
transportation, prices and purchases. 

26. The committee does not distribute coal or coke or 
issue priority orders governing the delivery of these com- 
modities. The President has named H. A. Garfield as Fue! 
Administrator, and has entrusted to him supervision over 
the production, supply, and distribution of fuel during the 
war. Requests for assistance in purchasing these fuels or 
in expediting deliveries thereof should be addressed to 
United State Fuel Administrator, Washington, D. C. 

‘rhe committee, however, will consider applications of fuel 
producers for priority assistance to procure materials, tools, 
equipment, or supplies required for the production of fuel. 

27. The committee does not distribute foods or feed, over 
the production, supply, and distribution of which Herbert C. 
Hoover, Food Administrator, has supervision. Requests for 
assistance in purchasing foods and feed or in expediting de- 
liveries thereof should be addressed to the United States 
Food Administrator, Washington, D. C. 

The committee, however, will consider applications from 
producers of foods and feed for priority assistance to pro- 
cure materials, tools, equipment, or supplies required for 
their production. 

28. All applications for export or import licenses should 
be addressed to the War Trade Board, Washington, D. C. 

29. The committee does not expedite transportation. 

30. The committee does not fix or assist in fixing prices. 
Neither does it make or assist in making purchases. 

31. No industry, plant, material, or commodity will be 
classified as such. Only specific orders for materials, com- 
modities, or work are classified according to their import- 
ance in war preparation or in work necessary to the public 
interest and essential to the National welfare, or other- 
wise of exceptional importance. 

32. When it appears that a large per cent. of the capacity 
of any plant is covered by certificates of the same subdivi- 
sion of a class, the Priorities Committee will, when it ap- 
pears desirable so to do, arrange, through conference be- 
tween it, the authorized representatives of such plant, and 
those placing the orders covered by such certificates, for the 
reclassification thereof or the rearrangement and regarding 
of the schedules within each subdivision of a class, so as 
to insure the most urgent order having precedence without 
unnecessarily interfering with the efficient management and 
operation of such plant. 

33. No application should be made for priority in any 
case which does not fall within Class AA, Class A, or 
Class B, as defined in paragraphs 2, 3 and 4 hereof. 

34. Applications should not, save in very exceptional in- 
stances, be made for priority assistance unless an order is 
actually placed for the materials, commodities, or work. If 
the proposed Government contractor or subcontractor is 
unable to place an order for or to obtain materials neces- 
sary for Government work (other than foods, feed, and 
fuels), he should communicate with the Government pur- 
chasing officer concerned, who will take the necessary steps 
to aid the contractor in obtaining the material. 

35. Save in very exceptional cases priority assistance «s 
only required where the demand exceeds the supply. There- 
fore, where there is no shortage in the available supply 
of a particular raw material or manufactured article 
no application for priority should be made or will be con- 
sidered, save where the case is very unusual, justifying 4” 
exception to this rule. 

36. Although there may be a general shortage in a given 
product, the particular producer or manufacturer wit) 
whom the order is placed may be prepared to make delivery 
on scheduled time. Inquiry should first be made of him to 
ascertain if there will be a delay. If it appears at ary 
time that there will be a serious delay in the delivery of 
some article or commodity which is essential, application 
for priority assistance should be made in the manner here-n 
prescribed. In all cases, however, the application shov'd 
state when delivery is needed and when delivery is promised. 
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A Traveling Anti-Waste Exhibit 


In a large manufacturing plant where thou- 
ands are employed, it is surprising to learn of 
the food products and material wasted each 
day 

To give the employees of the Westinghouse 
Electric & Mfg. Co. some idea of the waste, 
the management devised the novel scheme of 
fitting up a storage battery truck, as a travel- 
ing exhibit. Upon it was a collection of food 
wasted including bread, butter, meats, cakes; 
crackers, pickles, cheese, fruits, etc., as well as 
a quantity of manufacturing material such as 
copper, zinc, lead, mica, rubber, felt, gum, and 
similar material which could be used to ad- 
vantage. 

It was estimated that the waste per day of 
foodstuffs in the plant amounts to between 
$35.00 and $50.00, cost of which, of course, 





comes out of the employee’s pocket; the waste 
of material, amounting to hundreds of dollars 
per day, is a loss to the company; all of which 
is due largely to the thoughtlessness and care- 
lessness of the employees. 


Above the material is constructed a sign in 
large letters, reading, “Wasted,” and under- 
neath, the words “Food brought from your 
homes,” and on the other side “Material be- 
longing to the Company.” 


This truck was driven up and down the shop 
aisles where the employees could look upon it 
and form in their minds some idea of the 
waste in a large manufacturing plant; such an 
object lesson is valuable at this time when 
everyone should take all precautions necessary 
to affect as little waste as possible. 
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What of the Labor Situation 


“HE war is bringing many changes in industry and 
‘T ndustrial relations. The machine building in- 
dustry being no exception. All who have studied the 
trend of events both here and abroad must realize 
that all business managers are facing and must face 
new problems—perhaps more than we know at the pres- 


ent time. 

Realizing this, and knowing the changes in thought 
which are occurring in all countries, including our own, 
it is the part of wisdom to consider these changes 
from all angles, and to have a hand in guiding them 
into rational channels. The reactionary attitude will 
only add fuel to the flame. 

The following editorial from the Engineering News- 
Record shows the trend of thought in high engineering 
circles: 

What of the labor situation? Let us face the facts. 

Labor is stronger today than ever before. It has tremen- 
dous power. It can for short periods stop industry. Within 
reason it can force almost anything it will. If it goes 
to extremes the rural communities and large groups 
in the cities will rise to check and thwart its demands. 
Nevertheless, if misguided, it can work serious hardship. 
What then is its purpose? How will it use its power? 
Is it bent on a rule or ruin policy? Or, seeing the good 
in the existing order and conscious of the sure control that 
lies in the mass of the people, is it desirous of compromise? 

Emphatically the latter is true—speaking as to the major- 
ity of the acknowledged labor leaders. Their desires can- 
not be realized unless capital comes half way. If capital 
resists, if it is represented—or rather misrepresented—by 
those who take an autocratic stand, it will force millions 
into the radical wing of the labor party, it will add fuel 
to fires already burning. 

These are not the days for sugar coating the pill. The 
coward will cringe from facing the facts. He will roundly 
condemn those whose object is to save him—and with him 
the essential elements in the present social order. Charles 
M. Schwab said ten days ago that the worker was to domin- 
ate the world. A more temperate statement is that of 
former Supreme Court Justice Hughes, a student of in- 
dustrial relations, accustomed to consider and weigh facts. 
Before the New York Bar Association last month, he said: 

“Individual privilege in the future will have to show cause 
before a public to which old traditions are no longer con- 
trolling—a public trained in sacrifice—which will enforce 
its own estimate of the common right.” And again he 
said, “The present exercise of authority over the lives of 
men will hereafter find its counterpart in a more liberal 
exercise of power over the conduct, opportunities and pos- 
sessions of men.” 

Mr. Schwab and Justice Hughes had the courage to recog- 
nize the changing order. Narrow minds, however, will rail 
and rant, urge that capita! prepare to fight for its position 
and declare that no man shall dictate how they shall run 
their plants. Such minds are not changed by dissertations 
on the reasonableness of the new order, which decrees that 
the public good shall take precedence over private gain; 
that the public cares for the individual and demands that 
he shall have a voice in determining the conditions under 
whch he works. ; 

It is a matter of indifference, in any event, what the in- 
dividual thinks as to the soundness of the coming order. 
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We are in a new era, in fact. Witness the fires raging soc- 
ially in Russia and now kindling in Austria and even in 
Germany. Note the power which labor has in England. 

We are in and of the world. The power drifting to the 
workers here is part of the world tide. Wither will it 
lead us? ‘ 

Even as there are standpat autocrats as well as men of en- 
lightenment among employers, so there are radicals and con- 
servatives among labor. The autocrats on the one hand and 
the radicals on the other are the extremists. If they are 
left to lead us out of the difficulties, we shall have an arming 
for conflict and a great catastrophe. It is for those who see 
the light to compose the differences—the moderates among 
the employers, the conservatives among the workers. 

These wings of the opposing parties can reach a working 
agreement. They must come together in order that the 
extremists may be disarmed—aye, that they, and the country 
with them, shall be saved from their own madness. The 
final result will work for the greater good of all. “Harsh 
changes are necessary,” said Mr. Schawb, “but they will be 
more than repaid not only materially but in happiness and 
contentment.” 

Practically, what is coming out of the present economic 
crisis? Detailed predictions are dangerous. This much is 
certain: (1) Labor will demand and get a larger share 
of the profits of industry, and (2) it will demand a voice in 
each industry in determining the conditions under which it 
shall work. ; 

It that a cure-all? 
posed ? 

Not so. 


Will all labor difficulties be then com- 


There is not an absolute unity of interest; there 
cannot be a permanent peace. All we can hope for is com- 
promise under conditions that obtain today. When con- 
ditions change, there will be a new compromise, succeeded 
by another and another and still another. But the present 
compromise will be the greatest for many a day, for it will 
definitely establish labor’s voice in the control of industry. 

And what of the industries that pay a bare four or five 
per cent. on a fair or low valuation of investment? Bank- 
ruptcy or a reduction of overhead through increased pro- 
duction. These are the only alternatives. 

And what of efficiency, now at a low mark in industrial 
plants? Education is the answer—education, through par- 
ticipation in management, regarding the factors which affect 
profits; education which will engender a sense of responsi- 
bility for the success of the industry, a realization that there 
can be no labor prosperity without industrial prosperity—a 
realization that will be turned into effective action by con- 
fidence that labor will get “its share” of the profits it helps 
to create. A long process, yes, but a necessary one. 

And efficiency is a shoe that both parties can wear. Man- 
agement inefficiency more than matches, count for count, 
labor inefficiency. 

Radical talk this? Yes, if you will have it so, but read 
again the words of Charles Schwab and of Justice Hughes. 

Shall we fear to face the facts? Shall we, by ignoring 
conditions that the merest numbskull can appreciate, drift 
into anarchy? Lassez faire and “last-ditch resistance” both 
lead to that end. 

Soon there will meet in Washington a Labor Policy Board. 
It will hold the balances for our industrial peace. There 
must be give-and-take—compromise. Both sides must 
surrender much that they value highly. Far-seeing em- 
ployers are ready to make sacrifice. So, too, are the for- 
ward-looking labor leaders. The interests of the country 


demand that both sides look carefully to it that they be 
not misrepresented. ; 

And above all, let both be prepared for large concessions. 
In that direction lies peace and the country’s good. 








Nestor Quick-Acting Machine Vise 


This vise is intended for use in a drilling or milling 
machine or may be used on the faceplate of a lathe. 
It has flanges around the sides and ends which are 
machined square, so that the vise may be used on either 
side or end with equal ‘acility. 

The quick-acting sliding jaw moves easily from 
maximum to minimum capacity and is of such con- 

















NESTOR QUICK-ACTING MACHINE VISE 


Made in three sizes, as follows: No. 0, 53 in. long, 3 in. wide, 
2 in. high; jaws 24 in. wide, 1 in. high; maximum opening, 23 in. ; 
weight, 44 Ib.; No. 1, 94 in. long, 43 in. wide, 3 in. high; jaws 
4 in. wide, 14 in. high; maximum opening, 4 in.; weight, 18 Ib. 
No. 2, 14 in. long, 7 in. wide, 44 in. high; jaws 6 in. wide, 2 in. 
high; maximum opening, 6 in.; weight, 57 Ib. 
struction that it can never cock up when clamping the 
work. 

The vise jaws are hardened and ground, thus in- 
suring accuracy; and they can be easily replaced with 
form jaws for duplicate manufacturing work. 

The unusual capacity of this vise in proportion to 
its size is a great advantage in handling many difficult 
jobs. It is made by the Nestor Manufacturing Co., 40 


West 13th St., New York City. 


“Filsmith” 14- and 16-Inch Back- 
Geared Lathes 


The Philip Smith Mfg. Co., Sidney, Ohio, has recently 
added to its line of lathes the machine illustrated, which 
is built in 14 and 16-in. sizes, with or without gap bed. 
The machines are equipped with three-step cones, double 
back gears and quick-change boxes. The spindle bear- 
ings are of phosphor-bronze, the spindle having 12 
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Photographs and data 


speeds. All gears are pack hardened and the holes 
ground true with the pitch line. The entire transmis- 
sion runs on ball bearings. The tailstock is so shaped 
that the compound rest can be set at right angles when 
this is desirable. The compound rest is provided with 
taper gibs and is graduated for angular work, but a 
plain rest will be furnished if desired. The apron is 
cast in one piece and power crossfeed is provided. The 
quick-change gear box, as regularly furnished, gives 
feeds for cutting threads from 4 to 46, but additional 
gears for other threads can be supplied if desired. The 
lead screw is disengaged by means of a slip gear so 
that it is not necessary to have it running except when 
cutting threads. All gears are thoroughly guarded. 
Standard equipment consists of compound rest, follow 

















“FILSMITH” DOUBLE BACK-GEARED, 14-IN. LATHE 


Swing over bed, 143 in.; swing over carriage, 9 in.; distance 
between centers, 6 ft. bed, 35 in.; travel of tailstock, 5} in.; diam- 
eter of tailstock spindle, 13 in.; centers, Morse No. 3; front 
spindle bearing, 2§ x 4 in.; rear spindle bearing, 1}% x 3 in.; hole 
through spindle, 1); in.; diameter of spindle nose, 2,'; in.; threeds 
cut, 4 to 46; feeds, three times threads; cone diameters, 5}. "i 
and 8 in.; width of belt, 24 in.; back-gear ratios, 3 to 1 and 5 to 
1; Number of spindle speeds, 12, 27 to 600 r.p.m.; bearing of 
carriage on ways, 18 in.; width of bridge, 7} in.; size of tools, 
13x § in.; weight with 6 ft. bed, 1350 Ib.; extra weight per °4- 
ditional ft. of bed, 90 Ib. 


rest, steadyrest, double friction countershaft ad 
wrenches. Special equipment such as draw-in chuc<s, 
chuck plates, taper attachment, automatic stop, chas:°g 
dial, chasing stop and extra bed lengths are furnished at 
additional cost if desired. 

On the 14- and 16-in. gap lathes swings of 22 and °4 
in. are possible with a width of face of 63 in. 
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Progressive Drill Chuck 


The illustration shows a drill chuck that has recently 
been placed on the market by the Progressive Machine 
and Metal Products Co., Inc., 210-212 Canal St., New 
York City. The feature of the device is that the drill is 
driven by the tang, the construction being such that 
if the drill catches or sticks, the drive is disengaged 
by a slight reverse motion of the feed mechanism. 
When the feed is reversed in a case of this kind, the 
tang is disengaged from the driving shank and,the drill 
turns in the taper socket. The action of the device 
is as follows: the drill is placed in the taper hole A 
in the part B; two springs C hold the driving shank 
D away from B so that the slot F in the driving shank 
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PROGRESSIVE 





DRILL CHUCK 


does not engage the tang of the drill. When the drill 
strikes the work and a slight pressure is applied, the 
springs C are compressed ana the driving shank D 
moves down against B, the slot FE engaging the tang 
of the drill and providing a positive drive. When the 
feed pressure is released the springs C force parts B 
and D apart, disengaging the positive drive, and if 
the drill sticks in the work it will turn in the taper 
socket A, and not be broken. The drive shank D is 
cylindrical, extending down nearly to the surface F 
while the part B is flat and fits into a slot milled in 
D. All the parts are held ir place by the part G 
which is secured in the outside shell by two screws. 


Gerolo Pipe Vise 


The “Chaingrip” pipe vise illustrated, is one of the 
recent products of the Gerolo Mfg. Co., Old Colony Bldg., 
Chicago, Ill. The device is made in two sizes; No. 1, 
accommodating 4- to 23-in. pipe, and No. 2, accom- 
modating 3- to 43-in. pipe. The respective weights are 
17 and 22 Ib. The device is portable and so made that 
it may be fastened to any kind of a horizontal or verti- 
cal support whether round, square or flat without the 
use of bolts. It locks any size of pipe within its limit 
by a slight movement of the lever, no previous adjust~- 
ment being necessary. In case it is desired to use the 
device in a permanent position it can be secured by 
means of bolt slots provided in the four feet. The chain 
for securing the vise in position, is of wrought iron 
and is riveted to one side of the base from whence it 
passes around the supporting column through the eye 
of the eyebolt in the clamping support to the other side 
of the base where any convenient link is caught in a 
socket. Tightening of the eyebolt nut tightens the sup- 
porting chain and holds the vise in position. 

Che vise locks a pipe between a double set of steel 
jaws on one side, and a close-linked steel chain. The 
«king motion is accomplished by the movement of the 
handle toward the vise. This handle fulcrums on a steel 
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pin, which projects through two bosses, one on either 
side of the frame. Directly beneath this fulcrum point 
the handle takes the shape of a cam, which in turn 
operates against a movable horizontal bar. To one end 
of this bar is riveted the steel gripping chain. The 
other end, or fulcrum point, of the bar is supported by 
a threaded bolt, the enlarged, knurled head of which 
rests upon a boss on the base of the vise. Rotation of 
the head of the bolt raises or lowers the fulcrum point 
of the bar, and forms an adjustment for the pressure 
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PORTABLE PIPE VISE 


exerted on the gripping chain. The base and clamp 
support are malleable-iron castings, ‘while open-hearth 
steel is used for the jaws, grip chain socket and grip 
chain. 


Gilfillan Electric Tools 


The illustration show two devices that have recently 
been placed on the market by the Gilfillan Brothers 
Smelting and Refining Co., Los Angeles, Cal. At the 
left is shown a motor-driven toolpost grinder, the motor 
being of {-hp. with a speed of 3400 r.p.m. The machine 
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ELECTRIC TOOLPOST GRINDER AND DRILL 


is provided with an angle plate designed to be clamped 
around the toolpost, any necessary vertical adjustment 
being secured by means of a device incorporated in the 
machine. The wheel used has a diameter of 6 in. and 
a width of face of % in. The machine is also furnished 
with an extension mandrel for internal grinding, a tooth 
rest for cutter grinding and an electric attachment 
plug and cord. 

At the right is shown an electric drill equipped with 
gears to give two speeds. These are changed by means 
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of a knob at the bottom of the gear case. All gears are 
of chrome-nickel steel and run in grease. Ball bearings 
are used throughout, the speeds being 400 and 700 r.p.m. 
The machine is equipped with a 34-in. standard chuck 
and electric switch. The motors used on both the drill 
and the toolpost grinder are the product of the West- 
inghouse Electric and Mfg. Co. 


Durant ‘“‘Productimeter”’ 


The electric “Productimeter” shown in the illustra- 
tion is a late product of the Durant Mfg. Co., Mil- 
waukee, Wis., being adapted for counting operations 
requiring not over five figures. The devicé will operate 
with a very slight movement or at a distance from the 
actual point of contact. It is mounted upon a brass 
bracket which holds a pair of magnetic coils and an 

















DURANT ELECTRIC “PRODUCTIMETER"” 


armature, the operating lever being connected to the 
swinging armature in a positive manner with a free 
and sensitive movement. The coils are ventilated and 
are interchangeable. They are furnished for 6- or 110- 
120 volts d.c., or for 110-120 volts ac., at 25 or 60 
cycles. Binding posts are placed at the rear. Contacts 
are not regularly furnished, but can be supplied if de- 
sired. The weight of the machine is 24 pounds. 


“Filsmith” 14- and 16-In. Geared- 
Head Lathes 


A 14-in. lathe that has recently made its appearance 
on the market is shown in the illustration. It is the 
product of the Philip Smith Mfg. Co., Sidney, Ohio, 
and is equipped with a 12-speed, ball-bearing, all-geared 
head. The headstock casting is one piece, the caps for 
the spindle bearings being held in place with body fit 
screws. All gears are of heat-treated steel, and have 
involute stub teeth. The main transmission shaft has 
four keys milled from the solid, and all shafts carrying 
sliding gears have at least two keys. The spindle is of 
50-point carbon steel and runs in phosphor-bronze bear- 
ings, while a ball bearing carries the end thrust. Sight- 
feed oilers are used. The head is driven by a friction 
pulley, the support of which is bolted against the head- 
stock, thus relieving the shaft of belt stress. If desired, 
motor drive can be furnished, the motor being mounted 
directly on top of the head. The tailstock is so shaped 
that the compound rest can be sct at right angles when 
turning small work. The compound rest is provided 
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with taper gibs and is graduated for angular work. The 
apron is cast in one piece and power crossfeed is pro- 
vided. A quick-change gear box provides feeds for ¢\'- 
ting threads from 4 to 46, additional gears for other 
threads being furnished if desired. Standard equi». 
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“FILSMITH"” 14-IN. GEARED-HEAD LATHE 

Swing over bed, 144 in.; swing over carriage. 8 in.; distance 
between centers with 6 ft. bed, 34 in.; tailstock travel, 54 in.: 
diameter of tailstock spindle, 1} in.; centers, No. 3 Morse taper; 
front bearing, 24 x 4 in.; rear bearing, 1}; x 3 in; diameter of 
spindle nose, 3 in.; hole through spindle, 1/; in.; threads cut, 4 
to 46; feeds, three times threads; bearing of carriage on ways. 
18 in.; width of bridge, 74 in.; number of spindle speeds, twelve: 
18 to 497 r.p.m.; size of tools, 14x § in.; weight with 6-ft. bed 
1600 lb.; extra weight per additional ft. of bed, 90 Ib. 
ment includes compound rest, follow rest, steadyrest, 
large and small faceplates and wrenches. The lathe is 
also built in the 16-in. size and with a gap bed in either 


14- or 16-in. sizes. 


Measuring Morse Tapers 
By Ww. S. RuWELL 


An article under the above head appeared on page 
167 of the American Machinist in which Mr. P. S. Smith 
tells us how to measure tapers with a dial indicator. 

The method would be a fairly good one if reliance 
were to be placed upon the instrument used, but while 
dial indicators are extremely sensitive to minute changes 
of position, they are not usually considered to be partic- 
ularly accurate as a measuring machine. 

Mr. Smith’s method measues the taper from the 
center line, or one-half the angle; and furthermore, as 
it measures the taper over but 2 in. of its length there 
is the chance of error due to the multiplication by 12 to 
reach the final result. 

It might be well when testing the lathe for parallelism 
to observe that the tailstock occupies the same position 
on the shears, and that the spindle is run out to the same 
point as when testing the taper, else any error that may 
be in the lathe will be among the factors to be considered 
in computing the result. 


Note 


Through an oversight in connection with the articl: 
on Automatic Control and Measurement of High Tem 
peratures, by R. P. Brown, page 157, the name of the 
Brown Instrument Co., Philadelphia, Penn., was omitted 
Mr. Brown is connected with this company, and an) 
inquiries regarding the article should be directed to it 
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Washington, D. C., Feb. 9, 1918—Dr. H. A. Garfield, 
the Fuel Administrator, William G. McAdoo, director 
general of railways, and a number of the State Fuel 
Administrators who met in Washington for conference, 
decided to continue in effect the orders preventing in- 
dustry on Mondays, notwithsianding the fact that 
previous authoritative information to the Washington 
correspondents had been that the order would be 
rescinded. 

In making public the statement, Dr. Garfield called 
attention to the fact that a “change in weather con- 
ditions” which is hoped for of a favorable character, 
must take into consideration the question of the pos- 
sibility of floods when the thaws follow the present 
period and condition of snow and ice. Flood conditions, 
he said, must be figured in weather conditions, and the 
apprehension now exists in Washington that flood condi- 
tions may tie up the transportation of coal as badly as 
snow and ice have tied it up. 


WEATHER AND TRANSPORTATION CONDITIONS 


The fuel situation was considered in connection with 
the existing weather and transportation conditions, 
inquiry being directed particularly to the results of the 
continuance of the Monday closing order. Without ex- 
ception, the Fuel Administrators present bore witness 
to the uniform and patriotic observance of the closing 
order on the part of all classes of the community. 

The effect of the closing order is not easily measured 
statistically, the more so because of extraordinary 
weather conditions, but the State Fuel Administrators 
reported that substantial savings had been effected. The 
most exact estimates were submitted by the Secretary 
of the National Committee on Gas and Electric Service. 
These figures were furnished by the electric light, power 
and gas companies of 29 of the largest cities of the 
country. The average by weight of the saving during 
the five days from Jan. 17 to Jan. 22, inclusive, was 21.2 
per cent., while the saving for Monday, Jan. 28, was 
25.5 per cent. of the amounts usually consumed. 

The testimony of the State Fuel Administrators was 
stantially unanimous that, in view of the continued 
srity of weather conditions and the acute shortage 
of coal, particularly for domestic uses, throughout the 
er*ire northeastern section of the country, it would be 
unsafe as yet to suspend either the Monday closing order 
or the embargo. 

‘he United States Fuel Administrator, in the light of 
this testimony and cf the information submitted to him 
by the State Fuel Administrators, has decided to con- 
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tinue the Monday closing order until such time as the 
change in weather and resulting improved transportation 
conditions warrant its suspension. So long as present 
weather conditions continue, however, the possibility of 
human suffering is too imminent to permit any relaxa- 
tion in the present efforts to conserve and increase the 
existing supply of coal. 


WHERE ONE INSPECTOR FELL DOWN 


Just as an indication of some of the new problems 
which confront the Ordnance and other departments, 
is one case in which an injustice was unintentionally 
done a large manufacturer of special machine tools. 
This maker has evolved a new and interesting method 
of building large machines for special turning and 
boring operations. These methods are so different from 
the usual ones, that the machines do not appear in the 
shop until they are about ready to be assembled, after 
which they begin to come out almost like the proverbial 
sausage out of the sausage machine. 

This manufacturer had a very considerable contract 
from the Government for special machines, with a 
guaranteed delivery at an early date; but when the 
inspector came to the shop and found it empty, he 
immediately concluded that they had fallen down on the 
job and reported accordingly. According to all his 
previous experience the shop should have been full 
of machines in various stages of construction. He was 
from Missouri and there was nothing to show him. 

But, though peeved at the countermand, which would 
not have been accepted from « private customer, the 
builder kept on with the contract. He had sunk too 
much money in it to back out, and he completed the 
machines inside the contract time before anyone else 
had a machine ready. 

In the meantime new contracts had been let to several 
other concerns who made all kinds of promises, but who 
at last accounts had not completed a single machine. 
The joke of it is that one of the concerns which 
took the new contract, tried to hire the man who was 
reported to have fallen down, to run the shop while 
the machines were being built. 

The only trouble was that the inspector could not 
understand the new method of manufacture and conse- 
quently he could not believe that it was possible to make 
the machines in any such time. He was perfectly honest 
in the matter and was trying his best to secure prompt 
delivery for the Government. He could not see how the 
new method could possibly work and did not want to 
take any chances. But his incredulity has so delayed the 
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the day. 


There are some people who think it is patriotic to 
do any kind of Government work, no matter what kind 
Onc such patriot went to 


the commanding officer of one of our arsenals recently 


of a profit they demand. 


game that the machines will not be ready for a much 
longer time than might otherwise have been the case. 
The only thing that spoils the inspectors alibi is that 
the same man had been building machines by this meth- 
od for two years and had not fallen down on a single 
order. A little inquiry would have shown this and saved 
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cent. overhead. 


and offered the services of his plant. 
home some blueprints and samples of work he could 
handle and patriotically bid three and a half times what 
it cost in the arsenal after allowing one hundred per 
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Then he took 


The bid was not accepted and the commanding officer 


promptly hired the best men from this patriotic manu- 


facturer’s shop. 


too numerous. 


who spell patriotic with a “y.” 
not as plentiful as formerly, but they are still somewhat 


He was simply another of the kind 


Fortunately they are 








Personals 











W. H MeClelland has been appointed 
sales manager of the Cleveland office of 
the Strong Carlisle & Hammond Co. 


J. L. Whitehead has been appointed sales 
manager of the Detroit branch of the 
Strong Carlisle & Hammond Co. 


Frank A. Robbins, Jr., has been appoint- 
ed general manager of the Steelton, Penn., 
plant of the Bethlehem Steel Co. 


Cc. S. Thompson, Chicago, has been ap- 
pointed manager of foreign sales of the 
Four-Wheel Drive Automobile Co., Clinton- 
ville, Wis. 


W. H. Knowles, who was formerly chief 
engineer of the Saxon Motor Car Co., has 
been appointed superintendent of Hale & 
Kilburn Co., Philadelphia. 


Walter Nochumson, formerly with 
Clark Equipment Co. (Celfor Tools) has 
jcined the Dale-Brewster Machinery Co., 
Chicago, as manager of the supply depart- 
ment. 


T. C. Allen has resigned as assistant 
comptroller of the Remington Arms Co. and 
the Eddystone Munitions Co., to become 
comptroller of the Tacony Ordnance Cor- 
poration, Philadelphia. 


Frederick W. Nettleton, for the past 
eight years superintendent of the Water- 
bury Clock Co., Waterbury, Conn., has re- 
signed to accept a position with the Bristol 
Brass Co., Bristol, Conn. 


Auguste J. Rossi of the Titanium Alloy 
Mfg. Co., Niagara Falls, N. Y., was pre- 
sented with the Perkins medal on Friday 
evening, Jan. 18, at a meeting of prominent 
chemists at the Chemists’ Club, New York. 


Raymond G. Hutchinson, division engi- 
neer of the American Brass Co., Waterbury, 
Conn., has been appointed superintendent 
of the Buffalo plant of the company, for- 
merly the Buffalo Copper and Brass Roll- 
ing Mill. 


E. Cooper Wills has been made superin- 
tendent of the Nagle Steel Co.’s plant at 
Rahway, N. J., operating one 30- and one 
40-ton basic open-hearth furnace on steel 
for plates for the United States Govern- 
ment. 


J. H. Bickley, mechanical engineer with 
the Reading Iron Co., Reading, Penn., for 
17 years, has resigned to accept the posi- 
tion of superintendent of inside engineer- 
ing, for the Merchant Shipbuilding Corpor- 
ation, Bristol, Penn. 


Frank J. Foley, formerly manager of the 
mining department of the Westinghouse 
Electric & Mfg. Co., became connected on 
Jan. 1, with the Edison Storage Battery 
Co., Orange, N. J., as manager of the min- 
ing and traction department, with head- 
quarters at the main office in Orange. 


Frank Bartholomew, who has been erect- 
ing engineer for the Shaw Electric Crane 
Co. for the past twenty years and who re- 
signed his position with that company in 
Ilecember, 1917, has become associated with 
NB. Payne, specialist in electric cranes, 
Havemeyer Building, 25 Church St., New 
York City. 


F. C. Hossie has purchased all of J. R. 
Stone’s holdings in the General Mfg. Co., 
Detroit, Mich., and sold all of his holdings 
in the J. R. Stone Tool and Supply Co., 
with whom he has been identified for a 
number of years. Mr. Hossie will devote 
all of his time to the interests of the 
General Mfg. Co. 


H. T. Strout, formerly sales manager of 
the Massachusetts Saw Works and J. W. 
McQuillan, formerly general superintend- 
ent and later president of the same con- 


the 


cern, have formed a partnership and will 
engage in the manufacture of hacksaw 
blades. The partnership will be known as 
the Spartan Saw Works, and will be lo- 
cated at 41 Taylor St., Springfield, Mass. 


J. C. Bannister has been made a vice 
president of the Walworth Mfg. Co., Bos- 
ton, Mass., manufacturers of iron fittings, 
valves, Stillson wrenches, etc., with head- 
quarters at their Kewanee, Ill., plant. 


Charles A. Swan, formerly superintendent 
of the Becker Steel Co. of America, has 
joined the sales organization of the Hess 
Steel Corporation, Baltimore. He will rep- 
resent the Hess Co. in Cleveland and De- 
troit territory. 


H. D. Gates is now sales manager of 
the Pangborn Corporation, Hagerstown, Md., 
and F. J. Hull is assistant engineer. Mr. 
Gates and Mr. Hull have been in the em- 
ploy of the Mott Sand-Blast Co. for the 
past few years. Charles T. Bird, of the 
production and engineering departments, 
has been transferred to the sales depart- 
ment and assigned to the home territory, 
with headquarters at Hagerstown, Md. 


Waldo H. Marshall, formerly president of 
the American Locomotive Co., and now as- 
sociated with J. P. Morgan & Co., has been 
appointed assistant chief of the Division 
of Production of the Ordnance Department. 
Mr. Marshall was born in 1864 and began 
his business life as a railroad man. He 
became assistant superintendent of motive 
power for the Chicago & Northwestern in 
1897; was appointed superintendent of mo- 
tive power for the Lake Shore & Michigan 
Southern in 1899; was made general super- 
intendent of that road in 1902, and general 
manager in 1903, his jurisdiction extending 
also over the Lake Erie & Western and the 
Indiana, Illinois and Iowa, and in 1906 was 
elected president of the American Locomo- 
tive Company. 





Obituary 











F. A. Diver, for many years a director 
of the Diver-Harris Co. of Harrison, N. J., 
iy on Jan. 21. Mr. Diver was 82 years 
old. 





Business Items 











The Spartan Saw Works, 41 Taylor St., 
Springfield, Mass., has recently been formed, 
and will engage in the manufacture of 
hacksaw blades. 


High Speed Tools Corporation, manu- 
facturers of cast high speed steel tools and 
alloyed steels, has moved its offices to 43 
Exchange Place, New York City. This 
corporation has enlarged its factory ca- 
pacity considerably, and are prepared to 
make quick deliveries. 


The Victor Tool Co., Waynesboro, Penn., 
at a meeting of the board of directors 
Jan. 22, the ollowing officers were elected 
for the ensuing year: R. G. Geist, presi- 
dent; Frank Barnett, vice president; R. 
G. Mumma, secretary and assistant treas- 
urer, and J. W. Warehime, treasurer. 


The General Mfg. Co. of Detroit, Mich., 
announces a change in officers due to a 
transfer of stock holdings. The new of- 
ficers are F. C. Hossie, president; M. G. 
Hossie, vice president; H. Wild, secretary 
and‘treasurer. The business will be con- 
ducted along the same lines as in the past. 


The Ott Grinder Co., Indianapolis, Ind., 
which was burned out in the Industrial 
Building fire, has leased the three story 
cencrete modern factory building at 10th 
and Roanoke Sts., formerly occupied by 
the Stutz Motor Car Co. They have been 


assisted by other manufacturers so that al- 


mest immediate delivery of equipment has 
been secured and they expect to be run- 
ning again on a manufacturing basis 
within a few weeks. 

The General Mfze. 
facturer of tools, jigs 
nounces a change in officers due to a 
transfer of stock holdings. The new of- 
ficers are: F. C. Hossie, president; M. (; 
Hossie, vice president, and H. Wild, secre- 
tary and treasurer. 


Co., Detroit, manu- 
and fixtures, an- 





Forthcoming Meetings 





American Society of Mechanical Engi- 
neers. Monthly meeting, first Tuesday. 
Calvin W. Rice, secretary, 29 West 3th 
St., New York City. 


Boston Branch National Metal Trades 
Association. Monthly meeting on first 
Wednesday of each month, Young’s Hote! 
Donald H. C. Tullock, Jr., secretary, Room 
41, 166 Devonshire St., Boston, Mass, 


The sixth annual meeting of the Cham- 
ber of Commerce of the United States of 
America will be held in Chicago, Apr. 10, 


11 and 12, 1918. Elliot H. Goodwin, Riggs 
Building, Washington, D. C., is general 
secretary. 


Engineers’ Society of Western Pennsy!]- 


vania. Monthly meeting, third Tuesday ; 
section meeting, first Lips — 2 Elmer K 
Hiles, secretary, Oliver Building, Pitts- 


burgh, Penn. 


The National Foreign Trade Council Con- 
ference will be held in Cincinnati at the 
Gibson Hotel, Apr. 18, 19 and 20. Apply for 
reservations to O. K. Davis, secretary. | 
Hanover Square, New. York City. The gen- 
eral chairman is Robert S. Alter. 


The National Society for the Promotio: 
of Industrial Education will hold its elev- 
enth annual convention in Philadelphia, 
Fenn., Feb. 21, 22 and 23. The main topics 
for discussion will be Vocational Education 
in War Time. Administration of the Smith- 
Hughes Act, Twentieth Century Vocation- 
al Training and Reorganization of the Na- 
tional Society. The headquarters of the 
society are at 140 West 42nd Street, New 
York City. 


New England Foundrymen’s Association. 
Regular meeting, second Wednesday of 
each month, Exchange Club, Boston, Mass. 
Fred F. Stockwell, 205 Broadway, Cam- 
bridgeport, Mass. 


Philadelphia Foundrymen’s Association. 
Meetings, first Wednesday of each month. 
Manufacturers’ Club, Philadelphia, Penn. 
Howard Evans, secretary, Pier 45 North, 
Philadelphia, Penn. 


Providence Engineering Society. Mont!- 
ly meeting, fourth Wednesday of each 
month. A. E. Thornley, corresponding s:<°- 
retary, P. O. Box 796, Providence, R. I. 


Rochester Society of Technical Draf'=- 
men. Monthly meeting, last Thursday. ‘ 
L. Angevine, Jr., secretary, 857 Genesee % 
Rochester, N. ; 


Superintendents’ and Foremen’s Club of 
Cleveland. Monthly meeting, third Satver- 
day. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 


Technical League of America. Regv'"r 
meeting, second Friday of each mor‘. 
Oscar _S. Teale, secretary, 35 Broadw2y, 
New York City. 


Western Society of Engineers, Chica°. 
Il. Regular meeting, rst Wedneso:y 
evening of each month, except July aod 
August. E. N. eld, secretary, 1735 
Monadnock Block. Chicago, Il. 
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Condensed Clipping-Index of Equipment 


Clip, paste on 3 x 5-in. cards and file as desired 


r inding Machine, Universal 
Cylindrical 


Webster & Perks Tool Co., 
Springfield, Ohio 


merican Machinist,” Jan. 31, 
1918 


Normal capacity, 10 x 30 in.; 
ing over table water trough, 
in.; diameter of footstock 
indle, 1§ in.; work-carry.ng 
iters, No. 3 Morse taper; 
imeter of grinding-wheel spin- 

( 1§ in. under center wheel ; 
iength of wheel spindle bear- 
es, 3 in.; amount of reduction 

- automatic cross feed, 0.00025 
greatest amount of reduc- 
tion by automatic cross feed, 
005 in. ; cross-feed hand 
wheel graduated to indicate re- 
duction of 0.00025 in.; work 
speeds, four, 58 to 320 r.p.m.; 
table speeds, eight, 7 to 70 in. 
per min.; horsepower required, 4 


Lathe, Universal Turret No. 3 


Aeme Machine Tool Co., Cincinnati, Ohio 
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“American Machinist,” 


January 31, 1918 


Maximum capacity of automatic chuck, 34-in. rounds, 2 }-in. 
squares, 3-in. hexagons; hole through spindle, 33 in.; swing over | 
bed, 24 in.; swing over auxiliary carriage, 17 in.; spindle speeds, 
nine, 14 to 280 r.p.m.; diameter of turret, 18 in.; cross travel of } 

' 
| 


turret, 8 in.; longitudinal travel 


of turret, 44 in.; center of 


spindle to top of turret, 4 in. ; floor space, 3 ft. 6 in. by 11 ft. 4 in.; 


weight of plain machine, 6759 Ib. 


Cylinder Reboring Tool 


Universal Tool Co., Detroit, 
Mich. 


“American Machinist,” Febru- 
ary 7, 1918 

Made in a number of sizes 
for reboring the cylinders of 
gasoline engines. The cutter 
head carries six cutters. A 
bevel expansion ring fits the 
ceyiinder being rebored while an 
oversize securing ring follows 
in the new cut to insure ac- 
curacy. The feed is by means 
of a _serew cut with square 
threads. The device may be 
operated either by hand or by 
power 


ter No. 2 
Woods Engineering Co., Alli- 
ance, Ohio 


Grinding Machine, Tool and Cut- 
3 


merican Machinist,” Febru- 
ary 7, 1918 
Longitudinal travel, 22 in.; 
oss travel, 74 in.; vertical 
ravel, 10 in.; distance between 
nters, 28 in.; swing on cen- 
‘Ss, 9 in.; number of speed 
inges for table, 12; vise jaws, 
_x 53 in., open, 23 in.; weight, 
‘5 lb. Heads may be swivel- 
' to 180 deg., and may be set 
d clamped to any angle by 
ans of graduations and a 
mping device. Top table 
vels on a center pivot and 
graduated to indicate taper 
d in. per ft. Top of table 
provided with two T-slots 
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Grinding Machine, Valve and 
Reseating Tool 
Currier-Koeth Manufacturing 
Co., Coudersport, Penn. 


“American Machinist,” Febru- 
ary 7, 1918 

Designed especially for grind- 
ing poppet valves for gasoline 
engines and for grinding cut- 
ters used for resurfacing the 
valve seats. The machine and 
wheel spindles are parallel and 
are interconnected by gears, the 
grinding wheel being faced off 
at the proper angle. The valves 
are held on centers while the 
cutters are held on mandrels 
mounted on centers. A _ device 
is furnished for automatically 
dressing the wheel at the proper 
angle 


Boring Machine, 38-In. Gun 


LeBlond Machine Tool Co., Cincinnati, Ohio 
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“American Machinist,” 
Designed to bore solid forgings, 
up to and including 6 in. in diameter. 


and jackets for guns 
Made in various lengths 


of bed with an all-geared headstock providing two changes of 


speed. Motor drive is used throughout. 
by means of a triplex, single-acting, 
The main-drive motor is of 25 hp. 


ranging from 5 to 60 r.p.m. 


Press, Plate Bending 
Southwark Foundry and Ma- 
chine Co., Philadelphia, Penn. 

“American Machinist,” Febru- 

ary 7, 1918 : 


With this machine, plate can 
be bent to the extreme end, 
and may also be bent to form a 
complete cylinder, as the upper 
tension member may be ar- 
ranged with a hinge bolt so 
that it may be swung up allow- 
ing the finished work to be lift- 
ed off the machine. The ram 
cperates through an_ inclined 
plane and roller mechanism, 
which construction, is it claimed, 
makes the machine more eco- 
nomical of water than if a di- 
rect-operating ram were used 


Shear, Billet 


Southwark Foundry and Ma- 
chine Co., Philadelphia, Penn. 


“American Machinist,” Febru- 
ary 7, 1918 
A 500-ton billet shear. Has a 
knife 24 in. long and will shear 
two 6-in. billets simultaneous- 
ly. A 5500-lb. pressure is used 
on the 16-in. ram, this pressure 
being obtained through a steam- 
operated intensifier. The stroke 
is 10 in. The pull-back is at a 
pressure of 650 Ib., the water in 
the working cylinder being re- 
turned to the intensifier. The 
slide is equipped with bronze 
liners which bear on steel liers 
on the frame; weight, including 
intensifier, 140,000 Ib. 


Patent Applied For 


is circulated 
direct-connected 
und provides spindle speed 


pump 
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WEEKLY PRICE GUIDE OF 


IRON AND STEEL 


The Government Schedule of steel prices went into effect Sept. 24. 
Pig iron was set at $33 per ton; pig iron differentials were announced by 
the American Iron and Steel Institute on Nov. 3. Washington announced 
sheet and pipe prices on Nov. 5. Warehouse prices have been revised, as 
shown, by agreement between the War Industries Board and the ware- 
houses; new schedule in effect Nov. 15. 


PIG IRON—Quotations per ton were current as follows at the points 
and dates indicated: 





Feb. 8. One Month One 

1918 Ago Year Ago 
No. 2 Southern Foundry, Birmingham.. $33.00 $33.00 $24.00 
No. 2 Southern Foundry, Chicago...... 33.00 33.00 30.00 
*Bessemer, Pittsburgh ............... 36.30 35.95 
~ Oe 33.95 30.95 
TTT ee 33.75 30.50 
i Ch PC Ap ceee nero ed ceeneese 33.00 31.00 
No. 2, Southern Cincinnati....... neee § 35.00 26.90 
asic, Eastern Pennsylvania......... 33-7 30.00 30.00 

*Delivered Pittsburgh; f.o.b. Valley. 95 aa less. 

STEEL SHAPES—tThe following base prices per 100 Ib. are for 
structural shapes 3 in. by % in. and larger, and plates % in. and 
heavier, from jobbers’ warehouses at the cities named: 

r-—_New York——,.  —Cleveland— —Chicago— 

One One One ne 

~. g- Month Year Feb.8. Year Feb.8. Year 

191 Ago Ago 1918 Ago 1918 Ago 

Structural shapes 06. 20 %. 20 %. 28 $4-4.04 $4.10 $4.20 $3.75 
Soft steel bars...... 4.10 4.10 4-4.04 4.00 410 3.85 
Soft steel bar shapes. 4.10 4.10 ry 0 4.14 4.00 410 3.75 
Plates, 4 tolin. thick 4.45 4.45 5.15 4.39 4.75 4.20 4.50 


BAR ItRON—Prices per 100 Ib. at the places named are as follows: 


i Mi A. seek basse secs eee bt ee ks $3.50 $3.25 
WE, DE BONMscccocsecncesevece 4.70 3.75 
Warehouse, Cleveland ..........200e000- 3.98% 3.70 
TE, SEED Sk ccccccctaveneens 4.10 3.65 


STEEL SHEETS—tThe following are the prices in cents per 
pound from jobbers’ warehouse at the cities named: 


-— New York —. Cleveland —Chicago—~ 


% 

ge3 ~ r- eal ra) 

2:8 i +) 4 a -@ Ee +) he 

say #5 288 288 é2 sé 2 ede 

aaa 22 S32 &2 £5 &82 £5 sss 
°Ne. 26 Biack...... 5.00 645 5.00 5.75 6455.50 645 5.15 
*No. 26 bilack...... 490 6.35 490 5.65 6.35 540 6.35 5.05 
*Nos. 22 and 24 black 4.85 6.30 485 5.60 6305.35 6.30 5.00 
Nos. 18 and 26 black 4.80 6.25 4.80 555 625 5.30 625 4.95 
No. 16 blue annealed. 4.45 5.65 445 5.10 565 495 565 5.00 
No. 14 blue annealed. 4.35 5.55 435 5.00 555 4.85 5.55 4.90 
No. 10 blue annealed. 4.25 645 4.25 495 545 4.75 545 4.85 
*No. 28 oapvensees. « 6.25 770 625 7.60 7.70 7.00 7.70 7.25 
*No. 26 galvanized... 5.95 7.40 5.95 75.0 7.40 6.70 7.40 6.95 
No. 24 galvanized. 5.80 25 6.80 7.35 7.25 655 7.25 6.80 


*For painted corrugated sheets add 30c. per 100 Ib. for 25 to 28 gage: 
25c. for 19 to 24 gages; for galvanized corrugated sheets add 5e, all gages. 


COLD DRAWN STEEL SHAFTING—From warehouse to consumers 
requiring at least 1000 Ib. of a size (smaller quantities take the standard 
extras) the following discounts hold: 


Feb. 1, 1918 One Year Ago 


Pt MEE cevevedessnaseceennseees List plus 25% List plus 20% 
Pe Ccheeiadsavcdesivecanenes List plus 10% List plus 20 % 
DE +s¢¢s0 tneveeaven Geeeneneat List plus 10% List plus 5% 


DRILL KOD—Discounts from list price are as follows at the 
places named: 


Extra or 
De cigs e dew oe Ree Neke steak eeneuwewen 30 % 40 
PE he bedkeuee0ee bbebes 660460000 0600R08 30 % 40 c, 
ae ad oe ce Ol ean de @ aig aed Ginn a Gree mute 35 % 40 % 


SWEDISH (NORWAY) IRON—The average price per 100 Ib. in 


ton lots, is: 


Feb. 8, 1918 One YearAgo 
tt Sn Gitceal ou pee 664404 60 ede a0 $15.00 $8.00 
DE niinacttenewes ee nksenne akees 15.30 7.50 
CD seeeCo ce vedraeenteeccerecerecenes 15.00 6.50 


In coils an advance of 50c. usually is charged. 


Note—Stock very scarce generally. 
WELDING MATERIAL (SWEDISH)—Prices are as follows in cents 
per pound f.o.b. New York, in 100-Ib. lots and over: 
Welding Wire* Cast-Iron Welding Rods 
4} a oe Se Oe, Be, . cee ceee 16.00 
Rs. 8. fand'xs: it Y by 19 in. long........: 14.00 
CN SOeCETECHOE® % by 19 in long......... 12.00 
caceeee 21.00@30.00 % by 21 in. long......... 12.00 
oe ‘Nosid ‘and va - 
mm Be wecce cece *Special Welding Wire 
No. 40 teen e eee ess Ra a ee es te 33.00 
Dy Noir Ones Wark emn ceee 30.00 
'Very scarce. De awk ete. (ket baaeee . 








VU: 


MISCELLANEOUS STEEL-—The following quotations in cent 
per pound are from warehouse at the places named: 


New York Cleveland Chicago 

Feb. 8, aGas Feb. 8.1918 Feb. 8, 1915 
Dt stsdcedwn ddaewee a 4.10 5.00 4.04 
St Me oven te deehense 5.70 5.50 4.35 
Openhearth spring steel... 7.50 8.25 8.00 @8.50 
Spring steel (crucible anal- 

i? dcmansaddtaeae des 11.00 11.25 11.50 
Coppered bessemer rods. ... 9.00 aces 7.00 
GED aéc¢ 08 4e00e 0% 4.95 ae 4.95 
Cold-rolled strip steel..... 9.00 Soke 8.50 
PE GED a nceccecodcs 6.19% bats 6.00 


PIPE—tThe following discounts are for carload lots f.o.b. Pittsburgh: 
basing card of Nov. 6, 1917, for steel pipe and for iron pipe: 


BUTT WELD 


tee ron 
Black Galvanized Black Galvanized 


Inches Inches 
%. % and *%. 44% 17% GP Babscoes 33 % 17% 
7) eitewedsee 48% 33% % 
7 Ue Metecues 51% 37 % % 
LAP WELD 
- pesbbateowns 44% 31% % errr r rir ere 26% 12% 
, eee 47 % 34% % mee. OP Bis ceces 28% 15% 
4% to 6...... 28% 15% 

BUTT WELD. EXTRA STRONG PLAIN ENDS 
%, % and &%.. 40% 22% % me GP Batvecas 33 % 18% 
-: sé6ennneeeee 45% 32% % 
- SP Btiscewes 49 % 36 4 % 

LAP WELD EXTRA STRONG PLAIN ENDS 
ih ia ease cided dee 42% ere 8 peaked beneee 27 % 14% 
_ ks. eS 45% 33% % , > eae 29% 17% 
Bee Oe Gosaxcs 44% 32% % Gap Ge Gecudces 28% 16% 


Stock discounts in cities named are as follows: 
-—-New York—. —Cleveland—, — Chicago — 
Gal- 


Gal- al- 
Black vanized Black vanized Black vanized 


% to 3 in. steel butt welded 38% 22% 43% 28% 42.8% 27.8% 
3% to 6 in, steel lap welded 18% List 39 % 25% 38.8% 18.8% 

_ Malleable fittings. Class B and_C, from New York stock sell at list 
price. Cast iron. standard sizes, 15 and 5%. 


METALS 


MISCELLANEOUS METALS—Present and past New York quotations 
in cents per pound, in carload lots: 


Feb. 1, One Gus) Year 

1918 Month Ago Ago 

er 23.50* 23.50 35.00 

Se e fF {eer rere 85.00 86.00 50.00 

26906 000600000080000060 00686066 7.00 6.50 8.75 

DE cece ceOneaneeeoveceeewees een 8.00 7.75 10.25 

*Government price. 
ST. LOUIS 

I Se hie ated ee ee ie ed 6.85 6.37% 8.00 

RE nace 6350460065 400004 000664 787% 7.50 10.00 
At the places named. the following prices in cents per pound prevail. 


for 1 ton or more: 
-— New York——.. —Cleveland—, — Chicago— 


oo x wo wo 
) = & -2 a -2 be 
= 68 #38 2 g98¢ 2 28 
ee COA OM ae Ond = One 
Copper sheets, base. 31.00-33.50 35.50 42.00 32.50 44.00 36.00 43.00 
Copper wire (carload 
Me. .steseee dees 32.00 32.00 36.00 28.50 44.00 34.50 37.00 
Brass pipe base..... 36.50 36.00 47.50 36.50 52.00 41.50 46.50 
Brass sheets ...... 30.75 30.75 45.50 29.00 43.00 35.50 44.00 
Solder ™% and % 
(ease lots)...... 43.00 48.00 28.37% 47.00 27.50 41.00 28.50 


Copper sheets quoted above hot rolled 16 oz.. cold rolled 14 oz. and 
heavier. add 1c.; polished takes lc. per sq.ft. extra for 20-in. widths and 
under: over 20 in., 2c. 


BRASS RODS—The following quotations are for large lots 
mill, 100 Ib. and over, warehouse; 25% to be added to mill prices 
for extras; 50% to be added to warehouse price for extras: 


Feb. 1.1918 One Year Ago 
ME: doh ded oe CRE CO KERR, COREE RD SOR OK HOON $25.25 $42.00 
PE EE. og 60K 66.6 44 whe ee Here ceeennes 27.25 45.50 
Ce ccaccdvnadeseeas eee eens eecsoos 34.00 42.00 
CE Cedeedecend ever caret vseneteenans 37.00 42.50 


ZINC SHEETS—tThe following prices in cents per pound prevail: 


Se Gs i 6.6 6 6 6 6.56 c cee dese ke cbecedsobsbeancess 19.00 
——In Casks——_, -——Broken Lots— 
Feb 8. One Feb. 8. One 
1918 Year Ago 1918 Year Aso 
CO Ee 21.00 23.00 21.25 23.25 
EE I i a, ie ies abn a ws wie 20.00 22.00 20.50 23.00 
PT ee 21.00 22.50 21.50 23.00 


’ 


ANTIMONY—Chifiese and Japanese brands in cents per pound. i 
ton lots, for spot delivery, duty paid: 


Feb. 8, 1918 One Year Az” 
DE bnicteeseade sad nae ced wee naue 14.25 18.00 
RO ee 17.00 26.00 
NT a Rika when's edie ws ee et enied ne ker hs 2 
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siated MATERIALS AND SUPPLIES 


OLD METALS—The following are the dealers’ purchasing 
prices in cents per pound: 
-— New York — i 
Feb, 8 One One 
1918 Yr. _Ago Pris Yr. Aa Chicago 
Copner, heavy and crucible 22.00 5.00 22.00 27.00 22.75 
Copper, heavy and wire. . 21.00 3a. 50 31.00 26.50 21.00 
Copper, light and bottoms 19.00 21.00 20.00 25.00 2050 — 
I eS , SRE eee 5.75 6.50 6.50 7.25 6.25-—6.50 
Seed OW wxcceticweens 4.50 6.00 5.75 5.50 4.50 
brass. heavy ...+e-ceee> 14.25 15.50 15.00 17.00 18.00 
trass, light .....0- 10.50 11.00 11.75 13.50 12.00 
No : yellow brass turnings  Y 25 17.00 13.00 16.00 12.00 
Mae 5s keer nes bee eus 50 7.50 5.75 8.00 5.00 


4LUMINUM—tThe following prices are from warehouse at 


ylaces named: 
Cleveland 


37.00c. 


_ New York 
aluminum, guaranteed over 99% pure, in 
36-—38c¢. 


ar > 
gots for remelting (ton lots), per Ib..... 


COPPER BARS from warehouse sell as follows in cents per pound, 
for ton lots and over: 


Feb. 8, 1918 One Year Ago 


Je os 4 réke ee eeaneaiok eso 35.00 41.00 
Do depptenane app mcncmned alias 34.50 47.00 
ee Berra ere re rer 30.00 42.50 


Warehuse prices in cents per pound: 





BABBITT METAL 


_—New York—. ——Cleveland——, -———Chicago————. 
Feb, 8 One Feb. 8. One Feb. 8, One 
1918 Year Ago 1918 Year Ago 1918 Year Ago 
Best grade 70.00 60.00 93.00 53.75 _ 70.00 55.00 
Commercial 40.00 35.00 22.00 17.75 25.00 @ 30.00 28.00 


SHOP SUPPLIES 


NUTS—From warehouse at the places named, on fair-sized 
orders, the following amount is deducted from list: 


—New York— -——Cleveland—, -— Chicago —. 
Feb. 8. One Feb. 8. One’ Feb. 8, One 


1918 YearAgo 1918 YearAgo 1918 Year Ago 
Hot pressed square. . .$1.0t $0.50 % 40 $2.60 $1.05 $3.00 
Hot pressed hexagon. 1.00 50 20 2.60 85 3.00 
Cold punched square. 1.00 50 1 > 3.00 1.00 2.50 
Cold punched hexagon 1.00 50 Th 3.00 1.00 3.00 


Semifinished nuts sell at the following discounts from list price: 


Feb. 8. 1918 One Year Ago 
et Cn. t6eedee dd ened a wees ek eadsneen 40 % 50—10 % 
Se eee reer ee 60 % 60 % 
PD wack veWewwne ced cee baie Re mearnia em 50 % 65 % 


CARRIAGE BOLTS—From warehouses at the places named 
the following discounts from list are ia effect: 


New York Cleveland Chicago 
GO 6 Pe cic cpctinweaerecceeas 30 % 45 % 40—2 4 % 
Larger am@ BORGER... cccccccccace 10% 35 % 30—5 % 


MACHINE BOLTS—Warehouse discounts in the following 

Cities: 
New York Cleveland Chicago 

by 4 in. and smaller........... se 50 % 40—10% 
Larger and longer up to 1 in. by 30 in. ‘15% 40 % 35—) % 

WASHERS—From warehouses atthe places named the following 
amount is deducted from list price: 

For wrought-iron washers: 
New York ..... $1.00 Cleveland ..... $2.00 Chicago ..... $3.00 


For cast-iron washers the base price per 100 Ib. is as follows: 
New York $5.00 Cleveland $4.50 Chicago 


COPPER RIVETS AND BURS sell at the following rate from 
warehouse: 





——————__ Rivets ~~ urs—— —s 
Feb. 8, 1918 One Year Ago Feb.8.1918 One Year Ago 


Cleveland. List plus 10% List plus10% List plus 10% List plus 10% 

Chicago... List price List price ist price _ List price 

New York. 20% from list 10:34 % from List plus 5% 10:3 4 % from 
is 


RIVETS—The following quotations are allowed for fair-sized 
orcers from warehouse: 


New York Cleveland Chicago 
Stee! % and SO ere eye 30 % 35 % 40% * 
T i = lporwa “A ee re ree 30% 35 % 40% * 


*For less than _s lots the discount is 35%. 
tutton heads, 3, Z, 1 in. diameter by 2 in. to 5 in. sell as fol- 
lows per 100 Ib.: 


New York ..... $700 Cleveland ..... $5.85 Chicago ..... $5.50 
Coneheads, same sizes: a 
New York ..... 7.10 Cleveland ..... $5.95 Chicago ..... $5.60 
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STU 


MISCELLANEOUS 


SEAMLESS DRAWN TUBING—The base price in cents per pound 
from warehouse in 100-Ib. lots is as follows: 


New York Cleveland Chicago 

I 5 days, Wt w dale be Sided ts cadet ee 96.50 36.50 41.00 

DE Keivetbeees ooo hi eee ake o 39.00 37.50 42.00 
For immediate stock shipment 3c. is usually added. The prices of 


course vary with the quantity purchased. 
but not less than 75 lb., the advance is le.; for lots of less than 75 Ib. 
but not tess than 50 Ib., the advance is 2%c. over base (100-Ib. lots): 
for less than 50 Ib, but not less than 25 ib., 5c. should be added to the 
base price; and for quantities under 25 Ib. the increase above base is 10c. 


For lots of less than 100 Ib. 


TIN PLATES—Warehouse prices per box: 

Coke tin plate, 14 x 20: 
7~—New York—.. —— Cleveland —-. — Chicago —. 
Feb. b. 8 





4 One Feb. 8, One Fe a One 
1918 YearAgo 1918 Year Ago 1918 Year Ago 
A ia a a $12.00 $8.50 $10.00 $8.25 $11.75 $7.10 
ss. f ore 12.15 8.65 10.15 8.40 11.90 7.25 
Terne plate, 20 x 28: 
Base Net Coat- 
Weight Weight 7 
100 Ib. 200 .$19.00 $13.30 $18.95 $13.20 $17.90 $12.30 
I.C. 214 3: . oa 2 13.80 19.25 15.50 18.25 12.60 
zr. C. 270 8. 15,80 21.75 15.75 20.35 14.90 
I. C. 218 12.. 15.00 21.75 14.10 19.25 13.00 
I. C. 221 15. 15.50 22.50 14.60 19.50 13.95 
Z, &. 226 30. . 16.50 23.25 15.75 20.50 14.85 
I. C. 231 235.. 17.50 24.50 16.25 21.30 1600 
I. C. 236 30.. 19.00 25.75 17.25 22.25 17.05 
I. C. 241 35.. 19.50 6.75 18.25 23.25 17.95 
I. C. 246 40.. 2250 28.00 19.50 24.55 19.15 
Note—Quotations for New York furnished application. 


only on 


Above are the last market prices quoted, about Jan. 


COTTON WASTE—The following prices a*e in cents per pound: 
New York- 





; Feb. 8. 1918 One Year Ago Clevelana Chicago 
ns Raw pe 11.00 to 13.00 13.00to0 15.00 16.00 12.00 to 13.00 
Colored mixed. 8.50 to 12.00 10.00 to 12.00 12.50 10.90 to 12.00 


SAL SODA sells as follows per 100 Ib.: 


Feb. 8,1918 One Month Ago One Year Ago 


eg Ie re $1.60-1.75 $1.75 $175 
DUES cncccccvceses 1.60-1.75 1.75 1.75 
EE, eat. Sis awe ona and "35 2.35 2.10 
EE Sn 5 eh aed whens we 2.50 2.50 1.85 


COKE—tThe following are prices per net ton at ovens, Connells- 
ville, and cover the past four weeks: 


Jan. 18 Jan. 25 Feb. 1 Feb. 8 
Prompt furnace ........... $6.00 $6.00 $6.00 $6.00 
Prompt foundry ........... 7.00 7.00 7.09 7.00 


WIPING CLOTHS—In Cleveland the jobbers’ price per 1000 is 
as follows: 
13% x 13% $45.00 13% x2 
In Chicago they sell at $30@33 per 1000. 


FIRE CLAY—tThe following prices prevail: 


Feb. 8, 1918 


100-lb. bag $0.50 
375-Ib. bag 2.50 


1 Month Agoffi 
$0.50 


Chicago 
2.00 


Cleveland 


sells as follows per 100 Ib.: 
One Month Ago 


ROLL SULPHUR in 360-Ib. bbl 


Feb. 8. 1918 One Year Ago 


Mow Wee once $4.15 to 4.30 +. 15 to 4.30 $2.25 
Cieveland £5 50 2.60 
EE 4.00 rf 00 2°65 


LINSEED OIL—These prices are per gallon: 


-—New York— -— Ghovetens — Gatesgp- 
Feb. 8, One Feb. 8, Feb 


1918 Year Ago 1918 ~~. 1018 ma. Age 
Raw per barrel..... $1.31 90. 99 $1.35 $1.00 $1.36 $0.98 
Seal. Peres 1.41 09 1.50 1.10 146 1.08 


WHITE AND RED LEAD in 590-Ib lots sell as follows in cents 
per pound: 





Red —~ ——MWhite——_—_. 
1 Year Ago Feb. . a 1 bt a 


Feb, 8, 1918 
In Oil Dry In Oil and! In Oil and! YY Oil 
25- and 50 Ib. kegs Pr 30 11.00 10. ae 11.00 10.50 10.50 
5 eee Oe  eeeee 11 11.25 10.7 11.25 10.75 10.75 
. = oer i138 11.50 11.00 11. 50 11 00 11.00 
1- to 5-Ib. cans... 13.25 13.00 12.50 12.50 13.00 12.50 
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METAL WORKING 


NEW ENGLAND STATES 


Conn., Bridgeport—The McCathron Boiler 
Works, 72 Knowlton St., has increased its 
capital stock from $5000 to $50,000 and 
plans to build an addition to its plant. 


Conn., Groton—The Groton Iron Works 
is in the market for two or four 5-ton trav- 
eling cranes for the new shipbuilding plant 
of the Virginia Shipbuilding Corporation, 
Alexandria, Va. 











Conn., Hartford — E. J. Anderson, 72 
Francis Ave., manufacturer of patterns, is 
building a 1-story, 35 x 76-ft. addition to 


his factory. 


Conn., New Haven—The Trego Motors 
Co., Ferry and Fox St., is building a 1- 
story, 20 x 30 x 20-ft. frame factory on 
concrete foundation. 

Conn., Waterbury — The Chase Metal 
Works, Thomaston Ave., is building a 3- 


story, 20 x 60-ft. addition to its plant. 


Noted Jan. 3. 


Conn., Waterbury — The Connecticut 
Brass and Manufacturing Co., 660 East 
Main St., has awarded the contract for 


addition to its plant. Estimated cost, 


Noted Jan. 17. 


Conn., West Hartford The Whitlock 
Coil Pipe Co. has increased its capital stock 
from $100,000 to $150,000 and plans to 
build an addition to its plant. 


Me., Portland—The American Oil and 
Graphite Co., recently incorporated with 
$600,000 capital stock, plans to establish 
a factory to smelt metals, minerals, etc. 
B. G. Ward, $7 Exchange St., and F. N. 
Kazar are interested. 


Me., Portland — A. Goodside, 465 Con- 
gress St., is building a garage and service 
station at 122 High St. Estimated cost, 
$20,000. Noted Jan. 10. 


Mass., South 


an 
$25,000. 


Boston—(Boston P. O.)— 
The Gillette Safety Razor Co., 41 West Ist 
t., soon receives bids for a 7-story, 300 x 
375-ft. addition to its factory. Estimated 
cost, $500,000. C. T. Main, 201 Devonshire 
St., Boston, Arch. 


Mass., Springfield—The Liberty Ignition 
Co. has purchased a factory at 1¢ Hayden 
St. and will equip same for the manufac- 
care of spark plugs and automobile special- 

es. 


MIDDLE ATLANTIC STATES 


Md., Baltimore — The Standard Electric 
and Elevator Co., East Paca St., manufac- 
turer of electrical equipment, plans to in- 


crease its capital stock to $100,000 and will 
build an addition to its plant. 


Md., Curtis Bay — (Baltimore P. 0.)— 
Fire recently destroyed the shipbuilding 
plant of H. J. Smith & Sons Co. Loss, 
$500,000. 


N. J., Hightstown—The National Musical 
String Co., New Brunswick, plans to build 
a factory here. 


N. J., Newark—The Newark Instrument 
Co., recently incorporated with $175,000 
capital stock, }lans to establish a factory 
to manufacture instruments. Ww. ¢. 
Carter, D. B. Smith and C. English, Pru- 
dential Bldg., are among the incorporators. 


N. J.. Newark—C. Schonert & Sons, 633 
South 20th St., manufacturer of tools, etc., 
plans to build a i1-story, 18 x 58-ft. ma- 
chine shop. 
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N. J., Newark—The Submarine Boat Cor- 
poration, Port Newark Terminal, has had 
plans prepared for a garage, meter house 
and 2 frame compression houses. Esti- 
mated cost, $21,000. Noted Feb. 7. 


N. J., Passaic—The Standard Wire Co. 
has been incorporated with $50,000 capital 
stock and plans to establish a plant for 
the manufacturé of wire cloth. J. W. Laf- 
fey, 243 Derron Ave., H. J. Laffey and L. 
EK. Laffey, all of Paterson, interested. 


N. J., Perth Amboy—The General Bake- 
lite Co., manufacturer of insulation special- 
ties, has secured a site near its present 
works, at Fayette and Rector St., and plans 
to build several additions. 


N. J., Perth Amboy—The U. 8S. Govern- 
ment has awarded the contract for a shell- 
loading plant to be erected on a 1300-acre 
site here. Estimated cost, $3,000,000. 


N. Y., Albany — The Simmons Machine 
Co., 985 Bway., is building a 1-story, 120 x 
120-ft. addition to its factory. Noted Aug. 
9 


N. Y¥., Albany — G. H. Thacher & Co., 
Thacher & Leonard St., manufacturer of 
iron castings, has awarded the contract for 
a l1-story, 53 x 135-ft. machine shop. Esti- 
mated cost, $9000. Noted Jan. 3. 


N. Y., Batavia — The Hessco Electric 
Manufacturing Co., 210 West Adelaide St., 
Toronto, Ont., is in the market for com- 
plete equipment for its electrical devices 
manufacturing plant including motors, ma- 
chine shop equipment, punching and con- 


veying machinery. Estimated cost, $30,- 
000. W. Tle, Mer. 

N. Y., Buffalo — The Atterbury Motor 
Car Co., Elmwood and Hertel Ave., is hav- 


ing plans prepared for the erection of a 
l-story addition to its plant. Noted Oct. 
18. 


N. Y., Buffalo—The Barcalo Manufactur- 
ing Co., 225 Louisiana Ave., manufacturer 
of beds, will receive bids until Feb. 20 for 
the erection of a 2-story, 45 x 90-ft. fac- 
tory on Louisiana St. Estimated cost, $20,- 
000. New machinery, including conveying 
machinery, motors, shafting and belting, 
will be installed. Noted Jan. 24. 


N. Y., Buffalo — The Buffalo Aeroplane 


Corporation, recently incorporated with 
$100,000 capital stock, plans to build a 
factory. M. V. Moot, L. R. Gulick and S. 


F. Carr, 302 Erie Bank Bidg., are among 


the incorporators. 


N. Y., Buffalo—The J. P. Devine Co., 1372 
Clinton St., manufacturer of vacuum dry- 
ing equipment, etc., plans to build a new 
l-story, brick and steel copper shop addi- 
tion to its plant. Estimated cost, $6000. 


N. Y., Buffalo—Fire recently destroyed 
the car barns and repair shop of the In- 
ternational Railway Co., Forest Ave. Loss, 
$300,000. E. J. Dickson, Gen. Mer. 


N. Y¥., Buffalo—The Sizer Forge Co., 244 
Larkin St., has awarded the contract for 
the erection of a 1- and 2-story, brick, 
steel and reinforced-concrete forge shop on 
Larkin St. Estimated cost, $500,000. New 
machinery, including cranes and machine 
and forge shop equipment will be installed. 
Noted Jan. 17 


N. ¥., Montour Falls—The Shepard Elec- 
tric Crane and Hoist Co. has had plans 
—— for an addition to its plant. Noted 

an. 


N. ¥., New York—(Borough of Manhat- 
tan)—The Cary Spring Works, 240 West 
29th St., has leased a site adjoining its 
plant and plans to build an addition to 
same. 








N. Y., New York—(Borough of Manhat 
tan)—The C. Mattison Machine Works, 4°) 
Lexington Ave., manufacturer of lathes, 
shapers, etc., has increased its capital stock 
from $25, 000 to $2 25,000 and plans to build 
an addition to its plant. 


N. Y., New York—(Borough of Manhat- 
tan)-——The Estate of I. I. and B. Stern, 548 
5th Ave., has awarded the contract for 
altering a 3-story, 90 x_115-ft. brick stable 
into a garage, 146-54 West 30th St. Esti- 
mated cost, $30,000. Noted Feb. 7. 


N. Y¥., New York—(Borough of Manhat- 
tan)—The West Side Garage Corporation 
has obtained a 25,000 sq.ft. site on Cathed- 
ral Parkway and Lenox Ave. and plans to 
build a 2-story garage. 


N. Y., Norwich—The Universal Aircraft 
Corporation, has had plans prepared for 
several additions to its factory. Noted 
Dec. 20. 


N. Y., Ogdensburg—The Auroro Co. is in 
the market for equipment for its can manu- 
facturing plant to include punching and 


conveying machines and machine _ shop 
equipment. Estimated cost, $30,000. W 
G. Kellogg, Agt. 


N. Y., Poughkeepsie—The Moline Plow 
Co.. 161 South Water St., manufacturer of 
tractors, plans to build a factory. N. I 
Milliken, Owner. 


N. Y., Rochester—The Symington-Ander - 
son Co., Cutler Bldg., has awarded the con- 
tract for the erection of an ordnance fac- 
tory consisting of four 1-story, 200 x 700- 
ft. buildings. Estimated cost, $500,00( 
New machinery including forges, punching 
machinery, four cranes and machine and 
forge shop equipment will be _ installed 
Noted Dec. 27. 


N. Y., Watertown—The New York Aijir 
Brake Co. plans to purchase more land ad- 
joining its present plant and will build sev- 
eral additions. 


N. Y., Watervliet—The U. S. Government 
has awarded the contract for two 200 x 
600-ft. and 200 x 480-ft. machine shops 
Noted Feb. 7. 


N. Y., Yonkers—The Continental Ship- 
building Corporation, 103 Park Ave., New 
York City, has awarded the contract for 
the erection of a 2-story, 50 x 102-ft. frame 
and reinforced concrete plant with a 36 x 
102-ft. platform on Fernbrook and West- 
cross St. Estimated cost, $15,000. 


Penn., Allentown—The International Mo- 
tor Co. has awarded the contract for a 
brick, steel and reinforced concrete factory. 
Estimated cost, $61,000. 


Penn., Birdsboro — The Birdsboro Stee! 
Foundry and Machine Co. has awarded the 
contract for an addition to its foundry. 


Penn., Chester—The Chester Shipbuilding 
Co. is having plans prepared for several 
additions to its plant. 


Penn., Millersburg—W. L. Brubaker « 
Bros., manufacturer of machine tools, etc., 
is having plans prepared for a 1-story, 

x 100 ft. machine shop. 


Penn., Milton—The Milton Manufactur- 
ing Co. has awarded the contract for a ! 
story, 50 x 300-ft. addition to its mach: ie 
shop. Estimated cost, $15,000. 


Penn., Philadelphia — Fire + yl 
stroyed portion of the metal working p! 
of J. M. Melloy’s Sons, Spring Gar en 
Loss, $45,000. 


Penn., Philadelphia—The Reading Ry. is 
building a i-story, 130 x 216-ft. concr®-° 
and brick machine shop. Estimated cost. 
$100,000. 
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: MANUFACTURE of ELECTRIC MOTORS} ¥ 
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X.—Squirrel-Cage Rotor Windings and 
Blowers 





The squirrel-cage induction motor with its short- 
circuit winding is the simplest type of motor. 
In this winding there are no rotor coils to be 
made, no wedges of fiber or metal, but simply a 
number of bars, inserted in partially closed 
slots and all connected together at each end by 
a short-circuiting ring. However, in practice 
this apparently simple construction has proven 
a rather difficult problem from a manufacturing 
standpoint. 





structions of rotor windings in this country and 


| NHERE has been a number of interesting con- 


abroad; and while we do not propose to review 
them here, yet it is of interest, and gives a better un- 
derstanding of the subject, to note briefly the successive 
steps of development by one manufacturer who has been 
a pioneer in alternating-current motor design, and 
whose experience may therefore be considered typical. 
We quote the following from the early history of the 
polyphase motor of about 1897 :* 

“The secondary winding consists of rectangular cop- 
per bars connected to end rings of copper:or of some 
nonmagnetic alloy of higher resistance. In motors 
where high-starting torque was required, the alloy used 
was from twenty to forty times the resistance of cop- 


per. Iron was tried for the resistance material, and 
while it gave a good shape to the speed-torque curve, 
it materially lessened the maximum torque and was 
therefore not adopted. It is interesting to note that 
one of the principal problems in the development of 
the ‘rst squirrel-cage type of motor was a mechanical 
ons. due to the difficulty of maintaining a secure con- 
nec on between secondary bars and end rings. Copper 
rik could not be used with copper bars and rings 
be: se they were not of sufficient strength and would 
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h and loosen, because of the pull of the ends of 


evolution of the polyphase induction motor, by R. S. 
“Electric Journal,” 


Be July, 1914. 


the bars by centrifugal action. Iron rivets or bolts, 
alone could not be used because they stretched and 
loosened by conditions caused by unequal expansion 
of the materials of the end rings being heated under 
the starting conditions. Soldered connections could 
not be maintained on. account of overheating under 
starting conditions. 

“One of the first motors built for crane service had 
the bars bolted to the end rings. In an endurance test 
made on it, where it was loaded repeatedly till it 
dropped to zero speed, it was found that over half 
of the bolts had loosened and some had actually de- 
veloped cracks. The situation appeared very serious 
until one of the engineers on test suggested using lock- 
washers of the spring type, not to lock the nuts but 
to give a cushioning or spring effect between nuts and 
ring. The suggestion was tried and proved entirely 
successful. The function of the spring washer had to 
be understood by the workmen in the factory and repair 
shop, otherwise its purpose was defeated by tightening 
the bolts until the washer was flattened out and no 
margin-left for expansion. It was difficult at first to 
get the manufacturing department to appreciate this 
point.” 

In Fig. 101 we show a rotor of this bolted-on con- 
struction which has been used by almost every manu- 
facturer, and has maintained itself for a long time. 
The bars were insulated by a paper covering, and the 
bar ends were tinned to improve the contact. Of course 
the casting and machining of the resistance rings was 
expensive, as was also the counterboring and drilling 
of every bar. Where the bars were too thin to permit 
counterboring, they had to be tapped; sometimes two 
bolts per bar were used at each end. In 1909 a modified 
construction was brought out, Fig. 102, in which bolts 
and spring washers are still used, but the rings are 
made from sheet copper or sheet brass as being more 
economical and of lower flywheel effect. Fingers at 
the periphery of this resistance disk were bent up and 
bolted to the bars. This form of ring provides a large 
cooling surface, particularly when two rings in parallel 
are used. In view of the severe service conditions for 
which this type of motor is intended, the rings are 
secured to the cast-iron spider by means of insulated 
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bolts. However, this bolted-on construction, in spite 
of its successful use for many years, has largely been 
superseded by other constructions. 

Spot welding of bars and end rings on the electric- 
welding machine, Fig. 103, does away with drilling 
and tapping, there are no spring washers, which under 
the influence of excessive heat, lose their temper and 
no longer fulfill their purpose. The bar is welded to 
the ring over the full width of the latter, which the 
writer considers a far better construction than the 
joining of bars and rings by welding on a third piece 
at the outer end of bars and ring; under the influence 
of vibration the ring with this construction is likely 
to break away from the welded-on connecting piece. 


METHOD OF WELDING 


With this electric-welding method an excellent joint 
can be made either for brass or copper. In the process 
a strip of fusible material about 0.020 in. thick is 
laid between the two parts to be welded, borax is used 
as a flux, and heat pressure is applied through upper 
and lower carbons similar to the usual method followed 
in spot welding. The term welding, strictly speaking, 
applies only where two metals fuse themselves together 
without an intermediate, fusible material. However, 
it is well-known that copper parts due to their tendency 
to oxidize are joined together much more securely if 
deoxidizing intermediaries such as brass, silver solder, 
etc., are used. The melting point of these materials, 
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EARLY TYPE OF SQUIRREL-CAGE ROTOR, BARS 
AND END RING BOLTED TOGETHER 


FIG. 101. 


around 800 deg. C., is, of course, far in excess of serv- 
ice requirements; hence the process is more correctly 
an electric-brazing or hard-soldering process, even 
though in some constructions the impression may be 
created of an actual flowing of copper by the use of 
copper alloy as a spelter, particularly if compounded in 
low-melting proportions. 

For the smaller sizes of rotors a simple construction 
shown in Fig. 104 has been used, and to a certain 
extent is used today. The resistance rings consist of 
segments punched from sheet copper or brass and have 
holes at their outerends to match the rotor bars. These 
segments are then pressed tightly over the bar ends 
and built up in staggered form until a ring of the re- 
quired cross-section is completed. This work is done 
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on an arbor press, Fig. 105, and the ends of the eom- 
pleted rotor are then upset and dipped into a solder (ot, 
Fig. 106. The solder is not relied upon to make he 
contact between rings and bars, this is obtained by 
the press-fit, but the solder is intended to protect -he 
joint from dirt and from oxidization due to atmosph: vic 
influences. These rotors have been successful for ‘he 
smaller sizes of motors. On the larger sizes, wh: re 
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FIG. 102. PARTIAL VIEW OF SECONDARY WINDING, 
SHEET-METAL RINGS BOLTED ON 


overheating of the ring and throwing of solder, with 
consequent damage to the primary winding is likely to 
occur, the use of low melting-point solder even in this 
form is undesirable. 

A considerable advance over this construction was 
made in 1911, by a practically fireproof and inde- 
structible rotor, Figs. 107 and 108. Instead of the paper 
insulation around the bars, a fireproof, oilproof, and 
waterproof cement is used in the rotor slots. After im- 
bedding the bars the whole rotor is baked in ovens at 
about 150 deg. for 12-hours. The resistance rings are 
again of cast materials as in the earlier construction, but 
are cast directly onto the bar ends. There are no bolts 
and spring washers to work loose and result in poor 
contact, and the bars fuse directly with the molten 
copper or brass, in pouring the ring. A reason for 
this method, apart from manufacturing considerations, 
lay in the fact that with modern rotors and their high 
performance the best design electrically can be obtained 
only through the use of a large number of bars. With 
bars only 4 in. to } in. thick, bolting-on or even elec- 
trically welding is no longer practicable, but the casting 
process is independent of both the size and the number of 
the bars. 


DIFFICULTIES IN TESTING 


This has been realized by many manufacturers in this 
country and abroad; many have tried casting, mostly 
with brass which is easier to cast, rarely with copper. 
But one large manufacturer only, has had the persistence 
and resources to solve the difficult problem which !ay 
principally in controlling the pouring temperature and 
shrinkage of the metal. As the metal in the ring coo! 
the ring diameter tends to decrease; and if preventer” 
from shrinking by a large number of stiff bars, cra: 
in the ring will result. This has been overcome, par’ 
by ingenious construction of the bar ends; partly 
foundry methods which we are not at liberty to st: 
in detail. Further, if the metal is poured too hot 
is likely to burn the bars, and if poured too cold ‘ - 
perfect fusing will result. These difficulties have b« 
overcome by the installation of temperature-controll! 
devices and the rigid training of men. A great «: 
of time and money have been spent in developing t: 
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FIGS. 103 TO 107. MANUFACTURING METHODS FOR ROTORS 
‘ig. 103— ic welding of rotor bars and end rings. Fig. 104—Pressed-on, segmental type of end rings for smaller 
size oa Mn og ee BR S pressing on segments. Fig. 106—Soldering segments. Fig. 107—Rotor with cast-on, 
istance rings, complete 


process, with the result that many thousands of cast disadvantages. It is difficult also to detect on inspec- 
rotors have been in satisfactory service for many years. tion incipient cracks or flaws and to observe brittleness 
However, art in engineering and manufacturing meth- if such has occurred in the bars by too rapid cooling 
ods does not stand still. from high temperature. What is needed today in 

The high cost of the cast-on type, and the element manufacture is a foolproof construction. An efficiency 
of workmanship entering into its manufacture have been of 99 per cent. may seem high, but if one piece out 
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of every hundred should fail in service with a production 
of thousands every month, a very serious condition would 
arise, both in production and the reputation of the manu- 
facturer. The fact is that efficiencies far better than that 
are obtained and the difficulties of achieving this are 
not always appreciated by the buyer, even though he 
himself may be a practical shop man. 


These demands for an absolutely safe construction 
have been met in the latest construction of rotors by 
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up to the proper welding temperature before the spelter 
flows. This uniform heating and uniform slow-cooling 
is another very essential point of superiority of this 
construction as it does not permit a melting heat at one 
point and cold metal a few inches away, a condition 
which would cause changes in the structure of the mate- 
rial, and result in brittleness and the possibility of 
breaks. The rings in this construction are pressed from 
sheet copper or brass and have a groove all around 
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FIGS. 


108 TO 112. 


Fig. 108—Rotor with cast-on, resistance rings, detail view. 


Sectional view, showing brazed end ring construction. 
a semiautomatic brazing process which has not been 
described heretofore and which is thoroughly covered 
by patents. We depend more on the conscientiousness 
of the workmen than we do on this new brazing process, 
which permits the operator to watch the melting and 
flowing of the spelter at every bar. The heat of the 
furnace is definitely fixed, the spelter is not fed in 
by hand but lies in a fixed position on the work and in 
such a way that all the surrounding parts have to come 


VARIOUS PARTS AND OPERATIONS IN 


Fig. 111—Turning of finished rotors. 





MANUFACTURING ROTORS 


109—Brazed rotor winding (right-hand half). Fig. 110— 
Fig. 112—Cast-hub type of blower 


Fig. 
the outer edge, and are then bolted to the rotor core 
with the bar ends engaging the groove. The spelter 
which fills the space between the bars in melting, is tne 
result of an exhaustive study of the best chemical com- 
position for a material which combines when melting, 
the best fusing qualities with strength and free-flowiz. 
The melting point of this special material is around 
850 deg. C., and inasmuch as no paper or cement ‘Ss 
used, the rotor, bars and slots being so proportioned 
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as to give a drive fit of the bar in the slot, this rotor 
would in fact withstand any temperature below that 
of the melting spelter. No paper insulation is there, 
likely to chafe away, nor cement to come out under 
vibration. A possible shifting of the rotor bars in 
service is prevented by 8 to 12 bolts which pass through 
the resistance rings into the core; and to guard against 
a loosening of these bolts or studs they, themselves, are 
brazed on in the brazing operation. From all indications 
it seems fair to assume that with this construction the 
ultimate rotor design has been reached. A number of 
these rotors have been put in service during the last 
two years, in particularly unusual conditions; service 
conditions under which no other rotor winding has 
stood up any length of time—as in heavy electric 
traction work and certain steel-mill applications. In 
all these cases the brazed rotor construction has stood 
up successfully. In Fig. 109 one of these rotors is 
shown. Fig. 110 is a sectional view showing the details 
of this construction. The construction of the special 
furnaces used in this process is the result of a thorough 
study of all the known types of furnaces which might 
be suitable for this work, whether gas, electric or oil 
operated. After brazing, the shaft is pressed into the 
rotor core and the core surface and outer diameter of 
the resistance rings turned or ground accurately to 
gage, Fig. 111. 


BLOWERS USED ON ALTERNATING CURRENT MOTORS 


In connection with rotors it is desirable to call at- 
tention to one or two types of blowers used principally 
on alternating current motors. In Fig. 29 of a preceding 
article the direction of air current through the stator 
was indicated. This air current is produced by blowers 
mounted either on the rotor shaft or on the rotor itself. 
Fig. 112 shows a blower of the cast-hub type. The 
vanes and shroud are punched from sheet steel, as- 
sembled by riveting, and then cast into a hub which is 
bored and keyseated to fit the motor shaft. This con- 
struction is strong and at the same time light; it 
requires, however, a considerable amount of labor in 
punching, assembling and machining; and further, the 
casting-on of the hub is not the most desirable operation. 


Molding Manhole Frames 
By J. V. HUNTER 


The features for the efficient molding of manhole 
frames described on page 560, Vol. 47, might give the 
foundryman some trouble if he attempted to apply them 
to other forms of frames that are a common problem 
in some foundries. The handling of the problem, where 
a specially constructed cope is spoken of as being 
necessary for lifting the deep pocket of sand in the 
center of the pattern, is entirely unnecessary, as this 
can be much better taken care of by the loose sand- 
cheek method as shown in the illustration. 

Many of our manhole designs are not as simple as 
those described in the article referred to; nor will 
many designing engineers permit the removal of the 
ring on the under side of the base, since for work in 
connection with electrical conduit construction, where 
a fairly water-tight manhole is desired, these rings 
are set down into a thin concrete grout as an aid 
in making a tight joint. Personally, I would have some 
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misgivings as to the ability of the molder to set in 
6 loose cores, and ram them into the sand in a manner 
that would produce a satisfactory ring which would 
be free from the danger of rocking and accident. 

The manhole frame shown in section in Fig. 1 is 
of a class where the peculiar shape of its base and 
the additional ring on the lower face of the base will 
not permit it to be poured in an open-top mold, as 
open-top molding produces very ragged looking castings, 
and necessitates the very careful leveling of the mold 
drag, if any sort of evenness is to be obtained in the 
thickness of the flange. The manhole, shown in Fig. 1 
is in position on a special follow board, which has been 
laid down for ramming up the drag. Note, also, the 
stool S, resting in the center of the board with its 


























FIG.2 
MOLD FOR MANHOLE FRAME 


FIGS. 1 AND 2. 


top face level with one edge of the cover ring; this will 
form a parting at this point without going to the labor 
of digging out all of this sand after the drag has been 
rolled over. 

In Fig. 2 the bottom board has been laid on, and the 
drag rolled over; then the thin cast-iron plate P as 
shown in section is laid in place. This plate is of 
circular shape, only a fraction of an inch less in diam- 
eter than the frame opening, and has been drilled and 
tapped in the center for a good stout eye-bolt L. On 
the bottom of this plate are tapered lugs R about 2 
in. in height. When this plate is laid in place these 
lugs are pressed firmly down into the sand bed until 
the plate itself comes down to the parting line. The 
plate should have a coat of clay wash on its upper side. 

This center portion of the frame pattern is now 
rammed up with sand (the eye-bolt should be in place 
during this operation), and the top dressed off for 
the cope-parting as shown at the line C. Now, the 
eye-bolt is removed and the hole covered with a piece of 
cardboard to prevent the sand of the cope from filling 
it while the cope is being rammed. 

Finally, when the cope has been rammed and removed, 
the eye-bolt is again inserted, and after marking the 
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upper surface of the cheek M to insure its replacement 
in the same relative position, a light crane will lift 
it out by means of this eye-bolt. 

The. pattern is now free for removal without sand 
interference, and following any necessary cleaning of 
the mold the cheek can be lowered into place. The 
small taper lugs R, previously mentioned, are of service 
during the replacement of this cheek, for they act in 
a way similar to the pins on a flask, and in this case 
serve to guide the cheek back into exactly the position 
that it occupied before removal. 
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It will be noted that the method just described gives 
a complete green sand mold. The nature of the sup- 
port of the cheek should always insure its successfy] 
removal with but a minimum amount of patching re- 
quired on the mold. It can be equally well applied to 
the manhole frame with vertical sides, as described 
in the previous article, or to the frame with receding 
sides as shown by the illustrations in this article, which 
in turn could not be handled by the previous method 
without coring the whole inside of the frame because 
of its very apparent backdraft at this point. 


Status of the Engineering Department 


By ROBERT G. PILKINGTON 





The executive department should not seek to 
usurp the functions of other departments; 
neither should any one department be given 
undue prominence over another, but all should 
work together, that the product may represent 
their collective knowledge and ability. 





with an experienced motor car friend who had 

recently resigned a position as general manager 
of a firm engaged in this line, and one of his casual 
statements made a lasting impression on my mind. He 
said, “We made our chief engineer use a certain standard 
size of drawings.” The question which immediately 
suggested itself to me was, why should any executive 
outside of the engineering department assume the 
authority to dictate the standard size of drawings? 

I must, of course, speak as the partisan of the 
engineering department, but there is no reason why 
even a partisan should not consider the viewpoint of 
coérdinating departments. What I emphatically wish 
to urge is that these departments should be coérdinating, 
and that if the engineering work is worthy of the name, 
it should not be subordinated to the views of either 
the sales or production departments. It should work 
hand in hand with them as a matter of course, but I 
have always believed that the motives which actuate 
both the sales and the production departments, are 
almost diametrically opposed to those which actuate the 
engineering department. 

While each of the former departments want the prod- 
uct to be made as cheaply as may be, the reasons 
which they advance for it are somewhat different, and 
both may be opposed to the use of good engineering 
in the design. The sales manager insists, almost as 
a sine qua non, that the cost of production be kept 
so low that he can make a fair profit and still unde~- 
sell his competitor if sharp bidding becomes necessary. 
The production manager wants no materials that are 
difficult to work, no large or difficult pieces to jig, and 
in short, he is in some cases willing to go to almost any 
length to control the design in order to serve the ends 
of the production department. It is only fair to say 
that this does not often happen, but when it does, it 
involves a loss to the stockholders that is hard to trace. 
If new equipment of importance is desired, the engi- 


N« long ago I had an interesting conversation 





neering department should be called into consultation 
early in the buying negotiations; and if the engineering 
work upon the new material is weak, the purchasing 
department should look elsewhere before buying, even 
though the desired product is for the production de- 
partment; this, to be sure, being true only if there is a 
choice, and the production department does not insist 
upon a certain make. 

It is certain that no product can be successfully 
marketed if the engineering, production, and sales de- 
partments do not work together enthusiastically to the 
same end; but since the means by which the other de- 
partments reach that end are s» different, one from the 
other, the engineering department must not only pro- 
duce a design that is recognized by competitors as good 
engineering, but the chief engineer must be tactful 
enough to satisfy the legitimate demands of both pro- 
duction and sales departments. 

A competitor’s product may be so good that the sales 
department may want to enter the same market and 
imitate the competitor’s product as closely as may be 
wise or proper. The only proper place to begin work is 
in the engineering department. It is emphatically not 
the duty of the sales, nor yet of the production depart- 
ment at this stage of the work, to attempt to analyze 
the competitor’s design. Neither the work of the sales 
department nor of the production department is such 
that the ability to analyze design is developed, but if 
an attempt is made to market a new design, no matter 
how careful the analysis of the engineering department, 
without the most intimate consultation with both the 
production and sales department, there is grave danger 
of trouble and possible failure. 

It is admittedly the tendency of the engineering de- 
partment to make a product as good as it possibly can be 
made, and it is nothing but experience that teaches 
the chief engineer the proper point at which to begin 
to compromise. Very few new designs are laid out and 
carried to the point of revealing—if the production 
manager is called into consultation as he invariably 
should be—details of very costly, or even impossible 
manufacture. 

One sales department may know from the reports of 
its road men or the branch managers that a competitor 
is selling where it should sell. Why is the competitor 
able to do it? In very few cases is the sales manager 
able to diagnose the case. He may know superficially 
that the competitor’s price is lower than his own, but 


















ebruary 21, 1918 


wt eauses the difference? Taking it for granted the 
d. culty does not lie with unwise selling expense, then 
th. trouble is caused either by the production expense 
ov -y an expensive design. 

iless the competitor’s design is laid out on the 
d: ving board and compared in detail with the one 
t} ¢ is causing loss, there is no authoritative way of 
f ng out. Many a time I have been called into con- 
si tation as to what the cause might be of a competitor’s 
al lity to undersell, and it would be found upon close 
a. alysis to be one of the most innocent looking details, 
but one upon which hinged a whole series of other oper- 
ations. 

‘ime after time I have submitted designs to the pro- 
duction department, designs cf which I was proud, 
and have had the cold white light of the production 
methods show me that the work was as good as wasted. 
Avain, I have produced a desi¢n that would stand the 
criticism of both the engineering and production de- 
partments, only to have the sales department show that 
we would be undersold by one competitor and beaten 
in design by another. 

To sum up: the engineering department should not 
be subordinated to any other department, if the engi- 
neering part of the work is of enough importance to 
affect the total. If the general manager is the chief 
executive officer, and he wishes to bring out a new prod- 
uct, he should be above dictating to the chief engineer 
what the size of his drawings are to be. Drawings 
are, first and foremost, made for the convenience of the 
production department, and there is no paramount rea- 
son why the manager should be vitally interested, while 
there are several reasons why the chief engineer may 
want to dictate the sizes. 


BEST PROCEDURE 


When a concern determines upon a new product, the 
best method of procedure is for the general manager to 
call into consultation the heads of all three depart- 
ments, and go into the reasons for entering the market. 
He will probably call attention to what is furnished by 
competitors, and to their good points as brought out 
by reports from users and the sales department. He will 
say that, since the competitor is already in the market, 
and it is to be a job of sharing with him, the price should 
be placed a little below the competitor’s, if possible. 
But as to how the low price shall be made possible, he 
will not say if he is tactful. Generally speaking, he will 
not know at first hand. 

It is here that the analytical art of the chief engineer 
is called upon to prove its value. His design will be the 
result of a careful digestion of all available information 
compiled from other catalogs, from the work of the 
product while in use, and from the opinions of the users. 
Personally, I always get the last information first. No- 
bedy knows the actual value of a product as well as an 
in elligent user. As an example: a couple of improved 
types of hairpins have recently been put on the market 
fter several hundreds of years’ use of the old types. 

| were the chief engineer of a company that proposed 

out on the market a competing hairpin, I should be 
to lay considerable stress on the importance of get- 


Ii 
‘ the views of many users, to study how they got 
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th m into their hair, how well they stayed, and what 
mie them fall out the oftenest; but I would not feel 
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that the views of the production manager were for seri- 
ous consideration at this time. 

The sum and substance of the whole thing is that the 
methods of organizations are growing with the evolu- 
tion of society. Very few general managers now con- 
sider it necessary to so far interfere with the details of 
any department as to ssy what the sizes of drawings 
shall be, whether the production manager shall use car- 
borundum, crystolon or emery wheels, or whether the 
sales manager shall employ male or female stenog- 
raphers. 

In the manufacture of a new product, it is never safe 
to allow any one man’s views to control the work at all 
stages of the preparatory work. The ultimate result 
should be an embodiment of all the information that can 
be obtained, but it is very much the duty of the general 
manager to codrdinate it. His skill in selecting the 
final method or style, and his tact in putting forth sat- 
isfactory reasons in case of dispute, will be the measure 
of his success. 


Rapping Plates for Patterns 
By M. E. DUGGAN 


Some patternmakers might call the following an ex- 
pensive way of attaching the wrapping plates to a pat- 
tern when only a few castings ure wanted, but rapping 
plates are only put on very large patterns and standard 
patterns from which a large number of castings are 
to be produced. 

Attaching a single plate with screws to a pattern 
which is thin in section, is a rather difficult job for 
the patternmaker, as it soon works loose. The proper 
method is to put two plates on thin patterns in the 
manner shown in the sketch. The plates come in pairs: 
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plain holes in one, tapped holes in the other, secured 
with brass screws screwed into the wood and plate. 

The writer suggests to makers of rapping plates that 
stock plates be made with holes for wood screws in 
the outer circles; the inner circles having one hole for 
rapping and one tapped hole for lifting. To attach the 
plates more securely, without increasing their size, they 
should be made with four holes instead of two for the 
wood screws, thus doubling the security of the plate 
to the pattern when only one plate is put on. The 
zigzag position of the holes prevents splitting the wood. 
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Lubrication of Ball Bearings—I 


By OTTO BRUENAUER 





Before setting forth certain definite rules and 
suggestions for the lubrication of ball bearings, 
it might be well briefly to point out some of 
the principal characteristics of oils and greases 
as affecting lubrication under various conditions. 





For purposes of bearing lubrication of any kind 

nothing but mineral oil should be used, for the 
principal reason that both vegetable and animal oils 
contain or develop acid which, of course, is most injuri- 
ous to any form of bearing. Since it is the purpose 
of lubrication to decrease friction in a bearing, and 
at the same time keep its surfaces bright and polished 
by protecting it against rust and other damaging in- 
fluences of acid, it is obvious that lubricating oil must 
be and remain perfectly free from acid. - Castor, rape, 
linseed, cottonseed, and other vegetable and all animal 
oils will easily gum up, and become sticky and rancid. 
Mineral oils of hydrocarbon base, on the other hand, 
readily can be refined into a perfectly durable product 


(): may be of a vegetable, animal or mineral base. 











sediment after 24 hours’ standing. If the oil tury 
black, however, and forms a sediment after stand: 
for 24 hours, this may be taken as proof of the prese: 
of sulphuric acid compounds. 

Another method of testing hydrocarbon oils is the 
emulsion test: take a 6-0z. bottle and put in 2 cz 
of water and 2 oz. of the oil to be tested; cork the 
bottle and shake it thoroughly for half an hour; let 
it stand for 24 hours. If the oil stands clearly sep- 
arate on a line above the water, and the latter remains 
perfectly clear, there is no acid in the oil. If, however, 
there appears a curdled mass between the oil and milky 
colored water, this may be taken as a proof of acid 
compounds being present. 

Having ascertained the required purity of the oil, 
we must consider some other qualities for its proper 
selection as a ball bearing lubricant, which will depend 
largely upon the speed as well as upon the temperature 
to which the bearing (and the oil) will be exposed. 
For the accurate definition of the desired characteristics 
of a bearing lubricant, the following terms are used, 
which are herewith briefly explained. 

Viscosity: Syrup is highly viscous for instance, 


ow uw 


















































which is free from any trace of acid. This is being whereas gasoline is extremely non-viscous. Viscosity 
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FIGS. 1 AND 2. GROOVES ON THE INSIDE OF THE HOUSING AND SOME OF THE SIZES USED 


done by a chemical process of eliminating all unstable 
hydrocarbons, sulpho-compounds, and other impurities. 

Since the total absence of acid in the lubricating 
oils is of such vital importance for the proper and 
permanent function of bearing, it is advisable to test 
the oil for presence of acid. There are two simple 
and reliable methods for finding acids in oils. The 
first is called heat test, and may be conducted as 
follows: 

A clean bottle is filled about half full of oil and 
heated over an open flame. Depending upon the flash 
test of the oil (which term is explained later on), the 
heating must be continued up to a certain temperature 
at which yellow vapors will appear above the surface 
of the oil. At this temperature the heat should be held 
for 15 min. The oil will have darkened in color, but 
should remain perfectly clear. There should be no 


of a liquid is expressed as “the number of seconds 
required for a definite volume of oil under an arbitrary 
head, to flow through a standardized aperture at con- 
stant temperatures,” or, “an empirical expression of the 
molecular cohesion (internal fricticn) of fluids.” The 
viscosity test is made at a temperature of either 10! 
deg. C. or 212 deg. F. 

Gravity: The gravity of oil is the ratio of its weigh! 
to an equal volume of pure water. 

Flash: When oil is heated vapors will arise. Th 
flash test of an oil is the lowest temperature at whic 
these vapors can be ignited without setting fire * 
the oil itself. 

Fire Test: The fire test of an oil is the lowest tem- 
perature at which it will ignite from the flame of i': 
vapors when the flash test is made. 

Cold Test: The cold test of an oil is the lowest te! 
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pe:ature at which it will pour or flow through pipes 
wir jout pressure. No conclusion should be drawn from 
t} ld test of an oil as regards its lubricating qualities. 


ith reference to the speed at which a ball bearing 
is be run, the viscosity of the lubricating oil is 


cer ainly an important consideration. The higher 
fh speed of the bearing the less viscous must be the 
Oi At speeds exceeding 5000 r.p.m. the correct 
vi- osity of the oil becomes a matter of vital importance. 


If he oil is too heavy, it will offer sufficient resistance 
to ‘he balls plowing through it to heat up the bearing. 
‘ith reference to the heat and cold test properties 
of oils for bail bearing lubrication, but little need be 
Ball bearings made of highest grade materials 
will in nowise be effected by temperatures up to 250 
deg. F. Since none of the oils suitable for their 
lubrication have a flash test of less than 300 deg. F., 
this characteristic becomes one of minor importance. 
The cold test, on the other hand, deserves consider- 
ation only if the ball bearings may have to be operated 
at ver; low temperatures, under which the oil in the 
lubricating chamber surrounding the bearing becomes 
too stiff properly to perform its function. Since it 
is being fed through pipes only under high-speed con- 
ditions, the cold test in the full sense of its meaning 
becomes important only when such high-speed machines 
are operated at temperatures considerably below normal. 
The following table shows the various physical char- 
acteristics of ball bearing lubricating oils in appropriate 
relation to varying speeds. Oils whose characteristics 
come reasonably near to the values in the accompanying 
table may safely be used: 
Speed of Bail Bearings in R.P.M 


said. 


Physical Characteristics 


1000to 2,000to 4,000to 8,000to 12,000to 
2,000 4,000 8,000 12,000 50,000 
WN nics eres 150 at 102 at 192 at 140 at 60 at 
212 deg. 212 deg. 100 deg. 100 deg. 100 deg. 
Ce ey 40-60 34 27 5 20-25 
OS 530 475 400 390-400 335 
oo). Se 615 550 ° = ° ‘ ge 
Gravity... 25.3 26.5 28.1 28.5 32 


GREASE, SEMI-FLUID OIL AND COMPOUND 
AS A BEARING LUBRICANT 


It will be remembered that while speaking of hydro- 
carbon oils we have paid little attention to what is 
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AND 4. TWO TAPERED FLANGES AND A 
VARIATION OF DESIGN 


IGS. 3 


ceed lubricating qualities. This, for the reason that 
a. mineral oils possess lubricating qualities of the 
h -hest order, and no apprehension need be felt in this 
r spect. Grease and its relatives, called semi-fluid oils 
a: compounds however, must be carefully tested for 
tir lubricating qualities and presence of free alkali 
in addition to testing them for acid. 
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Let us first consider the greases. They are manu- 
factured by saponifying fatty oil in the presence of 
water. This soap is formed either from mineral or 
vegetable oil by the addition of a caustic. Then a 
hydrocarbon oil is added to form a cup grease, the 
varying amount of the latter making a soft or hard 
grade of grease. 

Great care and experience is needed in compounding 
the soap. If this is not correctly done, free alkali will 
be present in the grease. Alkali will pit or etch the 





























Fig. «6 
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FIGS. 5 AND 6. A GREASE AND DIRT SEAL AND AN 


ARRANGEMENT FOR SEALING WITH FELT 


surface of steel in practically the same manner as does 
an acid. The lubricating qualities of a grease depend 
largely upon the proportion of soap and hydrocarbon 
oils. The less soap is used the better will be the grease 
from a lubricating standpoint. Cheap greases contain 
much soap, often a filler, and likely as not have been 
compounded with a cheap gas oil on the order of 
kerosene. Unfortunately, the appearance of the finished 
article does not permit any definite conclusion to be 
drawn as to its quality. It is, therefore, advisable 
definitely to ascertain the analysis of any grease that 
is to be used for ball bearing lubrication before adopt- 
ing it as a lubricant or recommending a certain brand 
to be used. 

An easy way of testing grease for the presence of 
acid or free alkali is to cover a highly polished steel 
surface with the grease and expose it to the sunlight 
for about two weeks. If the grease contains either one 
of these injurious elements, the surface of the steel 
will show etchings or pit marks. 

Another danger to the bearing is hidden in all greases. 
They contain, as we have seen, more or less combined 
water. If certain temperatures are met with, this 
condition will cause the soap and hydrocarbon oil per- 
manently to separate. The soap is for our purposes a 
nonlubricating matter. It will clog up part of the 
surfaces of the races and balls, and actually protect 
them against lubrication by the free oil, providing the 
latter does not readily run out of the bearing housing, 
which usually is none too oil-tight if designed for grease. 

This separation of the grease of a cheaper quality 
often takes place at 115 deg. to 125 deg. F. For 
ordinary conditions of bearing lubrication a grease 
should not separate at temperatures lower than 175 
deg. or 200 deg. , 

Semi-fluid oils are compounded in the same manner 
as grease, with the only difference that a very much 
smaller quantity of soap is used in combining it with 
the hydrocarbon oil. 
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Compounds, often called gear compounds, are made 
by blending a sponge with a high quality hydrocarbon 
oil, selected for its suitability for this purpose. The 
sponge consists of fatty oil, saponified with sodium or 
potassium hydroxide in the presence of water. All of 
the water, in turn, is then boiled out before the hydro- 
carbon oil is added. Various proportions of these con- 
stituents will produce a compound of light, medium, or 
heavy weight, which when heated becomes fluid and 
returns to its original consistency when allowed to cool. 
These compounds are as a rule good bearing lubricants, 
providing they are not made of a mixture of paraffin 
wax and oil. Paraffin wax has absolutely no lubricating 
qualities. 


GRAPHITE AN EXCELLENT LUBRICANT 


Graphite, if very finely deflocculated and added in 
proper proportion to a grease or oil, is an excellent 
lubricant, in that it forms a tough and enduring film 
over the metallic surfaces. For this reason, it is highly 
recommended for the lubrication of gears. As applied 
to ball bearing lubrication, however, its value is at 
least doubtful, and quite often decidedly detrimental 
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of graphite in the form of little mounds, apparen‘ 
caused by the balls piling it up and packing it do 
harder and harder every time a turn of the wheel vy 
made, until the balls become finally locked. 

Ball bearing manufacturers have made repeated te 
with graphite lubricants, and the results were far fr: 
being uniform. Some stated that the graphite seen 
to act as an abrasive, causing wear of the ball rac 
whereas, others had quite satisfactory, or at least 
detrimental results. In view of these varying expe: 
ences, it does not seem opportune at this time to recor 
mend graphite as an adjunct in ball bearing lubricant 
much as it is to be desired that ball bearings shoul, 
benefit from its peculiar action in the same manne: 
as do gears. 


LUBRICATION FOR HIGH SPEEDS 


Any grease or compound which does not possess thos: 
qualities as have been previously pointed out as detri- 
mental or injurious to ball bearings, may be used for 
their lubrication at speeds up to 3000 r.p.m. Fo 
higher speeds oil lubrication must be employed. 

As we have seen, it is easier and more reliable to 
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FIGS, 7 


results have been obtained. The principal causes seem 
to be the difficulty of dividing the graphite into small 
enough particles, and then of blending it in the right 
proportion with oil or grease. The experience of the 
writer is offhand proof that graphite greases and com- 
pounds marketed today for the specific purpose of 
combined gear and ball bearing lubrication, are far from 
giving uniformly satisfactory results. 


GRAPHITE GEAR COMPOUND 


In the transmission of an automobile, where prin- 
cipally radial loads on the ball bearings obtain, graphite 
gear compound, recommended for this purpose by the 
manufacturers, showed not the least injurious effect 
upon the bearings after 6000 miles. At this time, how- 
ever, the ball thrust bearing in the steering gear became 
locked, after having offered for some time previously 
great resistance to rotation. Its lubrication had not 
in the least been neglected. The ball races showed at 
regular intervals around their surfaces, accumulations 





SBALS FOR USE IN A LIMITED SPACE AND ON 





















































A VERTICAL 


SHAFT 


specify and test an oil than it is to make sure about 
the proper qualities of a grease. Oils having adequate 
characteristics can be used as ball bearing lubricants 
under all possible conditions. Greases, on the other 
hand, are unsatisfactory at high speeds and low tem- 
peratures. However, the average conditions of speed 
and temperature under which ball bearings operate 
are such as to permit the use of either one of these 
two forms of lubricants. The question therefore arises: 
which, if either, is to be given preference? The onl: 
apparently outstanding redeeming feature of greas: 
lubrication is the fact that it is an easy matter to retail 
it in the bearing housing. A little more elaborate se: 

is necessary to retain oil under like conditions. How 

ever, an oil used where grease would answer the pu! 

pose, must be of rather heavy body. In the majorit 

of cases the greater expense of a suitable housing t 

retain oii, is a matter of consideration. The manufa: 

turer who provides for oil lubrication of the ball bear- 
ings in his machinery, unquestionably reduces to a larg 
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extent the dangers incident to the application of un- 
suitable lubricants by the users of his product. Because 
e all-around greater reliability of oil, designers 


of th 
have begun to favor its universal application, which 
tendency deserves decided encouragement. 


EXAMPLES OF DESIGNS FOR GREASE, OIL 
AND DIRT-PROOF HOUSINGS 


A high-grade ball bearing, if loaded within its 
capacity, properly lubricated, and thoroughly protected 
against foreign matter, is practically indestructible. Its 
life under such perfect operating conditions, as a rule 
by far exceeds that of the machine in which it is 
mounted. The condition of load entails only the proper 
selection of the size and type of bearing suitable to 
meet the requirements. The matter of lubrication and 
dirt exclusion is one not so easily solved in practice. 
Rarely is it possible to create ideal conditions in this 
respect; hence, the service obtained from the bearings 
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FIGS. 9 TO 11. 


depends largely upon the degree to which their operating 
conditions approach the ideal. It is entirely erroneous 
to assume that because of its low inherent friction a 
ball bearing will run continuously without lubrication. 
The so-called point contact between balls and races 
exists only in theory or in the imagination of the 
opponents of ball bearings (the wish being father to 
the thought). In practice, the balls contact with the 
races on a surface of approximately elliptical shape. 
The area of this surface depends largely upon the 
contour of the raceway and its deflection under varying 
loads, which again depends upon the elasticity of the 


materials. These surfaces, as well as the surfaces be- 
tween balls and separator, must be lubricated. Still 
more important is the matter of excluding grit, dirt, 
sand, ete. These foreign substances, if allowed to enter 


into the bearing, act as abrasives which will quickly 
oy the highly polished finish of balls and races, 
1 out the races to a larger diameter, and at the 
same time reduce the diameter of the balls. The bear- 
will become loose and in consequence is in the 
majority of cases condemned by the user because of its 
Supposedly poor wearing qualities. 

Correct lubrication and dirt-proof housing of ball 
bearings are therefore very important conditions for 
r successful employment 








VERTICAL SHAFT LUBRICATION, THE USE 
OF OIL 
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The simplest form of grease seal is a groove on the 
inside of the housing or its extended flange, as shown 


in Fig. 1. The groove should be at least 3, in. deep, 
and the width of the lips at least .4, in. The edges 
of the lips must be sharp and not rounded. The inside 
diameter of these lips should be turned so as to be not 
mere than , in. larger than the shaft diameter A. 
If such a groove is filled with grease, it acts as a 
resilient packing, which retains the bearing lubricant 
fairly well and at the same time serves to prevent 
foreign matter from entering into the housing. 

In Fig. 2 are shown various sized grooves for shaft 
diameters from } up to 7) in. They will accommodate 
felt sizes of such dimensions as are readily obtainable 
from stock, and their adoption as a standard is therefore 
recommended. 

Nothing but the highest grade of pure wool felt 
should be used for felt washers. Such material will 
retain its resilient qualities almost indefinitely. A 






































Fig. 11 


OF ANOTHER FORM 


A PRESSED STEEL 
SEAL 


WASHER AND 


cheap grade of felt will soon pack and become stiff, 
leaving an opening around the shaft, and thus becomes 
absolutely worthless. 

The arrangement is intended for low speeds and the 
use of a grease of fairly heavy body. However, it 
will not satisfactorily protect the bearings under severe 
operating conditions where grit, emery, cement, road 
dust or water are present in quantities, and a more 
effective seal will have to be designed. 

In Fig. 3 is shown the use of two tapered flanges 
with a running clearance of about ;; in. or less. Centrif- 
ugal force acts to throw out foreign matter which may 
enter between these flanges. Adjoining them is the 
groove containing the grease packing. A moderate 
overflow of grease in outward direction is desirable. 
On the opposite side of the bearing and inside of the 
housing a felt washer serves to check the overflow of 
lubricant in this direction. The grease is admitted 
through a plug hole which may be placed directly above 
the bearing, if the space on either side of it is limited. 
A sufficiently large chamber for the lubricant should 
always be provided on one or both sides of the bearing. 
An arrangement as shown here will exclude dirt rather 
effectively, regardless of the direction of rotation of 
the shaft. Where still more severe conditions must be 


met with, a variation of this design as shown in Fig. 4 
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will answer the purpose. No felt should be used in the 
grooves, which must be kept well filled with grease. 

A still more elaborate variety of this type of grease 
and dirt seal is that shown in Fig. 5. The grease is 
admitted from one side of the bearing into a chamber 
of ample size, the overflow into the housing being 
checked by one or two felt washers. On the other side 
of the bearing the end cap of the housing is designed 
so as to leave a running clearance between it and the 








FROM FILTER 


TO FILTER 


FIGS. 12 TO 14. VARIOUS LUBRICATION ARRANGEMENTS 


nut on the shaft. On the straight and tapered surfaces 
of this nut, spiral grooves are provided so as to lead 
away from the bearing into an auxiliary grease chamber 
which serves as a reservoir from which the two grooves 
on the end of the housing receive their supply of grease. 
The action of the spiral grooves sets up a slightly forced 
and steady outward flow of lubricant against the direc- 
tion of inflowing water, grit, or other foreign matter. 
This design is highly effective and practically dirt- 
and water-tight. If the shaft rotates in an alternating 
direction, the spiral groove must be omitted. 

Where space is limited, a felt washer may be resorted 
to as the principal means of sealing the bearing. In 
Fig. 6 is shown such an arrangement applied to a ro- 
tating shaft and stationary housing. A steel washer 
prevents the felt from touching the bearing and from 
being ground up by the separator and balls. Unless 
such provision is made, a -felt washer will do more 
harm than good. Fig. 7 illustrates the same principle, 
with the addition of the groove as applied to a sta- 
tionary shaft and rotating housing. 

The method of sealing a grease-lubricated bearing 
on a vertical shaft is practically identical to any of 
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the designs previously illustrated and applied to hori- 
zontal shafts. Figs. 8 and 9 show a typical application 
of this kind. 

Lubrication of ball bearings in gear cases appears 
at first hand to present no difficulties whatever because 
of the abundance of gear lubricant present. In trans- 
mission cases, however, particularly rapid wear of the 
bearings is a frequent occurrence, despite the fact that 


the pressures on the bearings are very moderate. This 





FIG. 12 



















































































FIG. 14 


is readily explained if we consider that the continuous 
rubbing action of the gear teeth and the shifting of 
the gears tend to shave off minute particles of steel 
which become mixed with the lubricant. These fine 
particles are a most efficient abrasive, and the gear 
lubricant if used also to lubricate the bearings, will 
thus supply them freely with a cutting compound and 
frequently with chips. Rapid wear of the bearings is 
a logical consequence. Quite often this condition be- 
comes aggravated by the fact that the gear cases were 
not thoroughly cleansed when assembled, and more or 
less sand, chips, or filings were left in the bottom. 
The lubricant will pick these up and deposit them in 
the bearings. As a rule, but little thought and care 
are given these conditions, with the result that bearing 
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troubles are frequent when they could easily be avoided 
py lubricating the transmission bearings independently 
of the gear lubrication. Fig. 10 shows how to accom- 
plish this purpose by the use of a pressed steel washer. 

Where moderate speeds prevail in connection with 
oil lubrication, an oil chamber of sufficient capacity 
should be provided into which the bearing is partly 
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Fig. 15 
FIGS. 15 AND 16. TWO FORMS OF HOUSINGS 
submerged. It should be remembered that too much 


oil is not better than enough. If the oil seal is effec- 
tively designed, the oil level is of sufficient height if 
the bottom balls of the bearing are submerged. The 
oil should not stand up to the shaft. In Fig. 11 is 
shown a typical and very effective form of oil seal. 
An oil slinger B is provided which may be integral 






FIGS. 17 AND 18. 


with the shaft. Such amount of oil as will not be 
thrown back by this slinger into the chamber will be 
pumped back by the action of the spiral groove C. If 
for the reason of alternating direction of rotation a 
spiral groove cannot be employed, the by-pass D leading 
from the bottom of groove E into the chamber, will 
revert the overflow. As an additional safeguard, a felt 
washer is inserted into the second groove in the housing. 
If leakage of oil is a matter of no importance, a less 
elaborate arrangement may be made. Care must be 
taken, however, to have this leakage take place at all 
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times in an outward direction, so as not to draw dirt into 
the oil chamber. 

Variations of this design are shown in Figs. 12 and 
13. The bearing in Fig. 12 is for high speed and is 
kept supplied with a stream of oil thrown up by a 


spiral slinger fastened to the shaft. A return-flow on 
the opposite side is provided for. The arrangement 
of an oil pump as shown in Fig. 13 may become neces- 
sary where it is impossible to keep dust out of the 
oil—as may be the case in suction fans, etc. The oil 
is pumped up to a filter and fed back to the bearing 
by gravity. 

Fig. 14 illustrates an oil seal applied to a vertical 
shaft. The bearing is mounted on an adapter which 
is drawn up on a tapered seat of the shaft. The sleeve 
F pressed into the end cap prevents leakage around 
the shaft, except in the case of too much oil being 
supplied. The spiral groove G in the running clearance, 
acts as a dirt excluder. Where it is practically im- 
possible to keep dirt, grit, emery, or fine abrasions of 
steel out of the oil, a pump and filter with gravity-feed 
will have to be applied as previously shown. 

The housing illustrated in Fig. 15 is designed for a 
steam-turbine bearing mounting. Three grooves are pro- 
vided on each side of, and close to the rotor. The one 
on the inside is packed with asbestos and the one 
nearest to the ball bearing with felt. The center groove 
remains empty and serves to collect the overflow of 
oil which is allowed to run out through a drain. 
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ANGULAR BEARING LUBRICATION AND ANOTHER FORM OF SEAL 


A simple and effective method of checking the over- 
flow of oil from a crank case into the clutch housing 
is shown in Fig. 16. A flat washer is clamped between 
the inner ring of the bearing and the check of the 
crank web. It fits snugly to the outer ring of the 
bearing. Slight rubbing against this outer ring at the 
beginning will do no harm, as the washer very quickly 
wears down to the desired small clearance sufficiently 
to let enough oil in for the lubrication of the bearing. 

The method of retaining the lubricant in a bearing 
which is mounted on a shaft inclined to the horizontal 
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or perpendicular, is illustrated in Fig. 17. The bearing 
is mounted on an adapter H. There is a clearance 
between the inside of this adapter and the shaft into 
which a tube 7 is screwed or otherwise fastened at K, 
into the housing supporting the outer ring. This tube 
should extend considerably beyond the normal oil level. 
A by-pass is provided in the housing as well as between 
inside of adapter and outside of tube. The locking nut 
which clamps the inner ring of the bearing on the 
adapter is shaped so as to act as an oil slinger. 

An interesting form of seal is the one shown in 
Fig. 18. The housing is provided with a wide and 
deep circular groove filled with a very heavy oil or 
mercury into which extends a V-ring on the rotating 
member. This permits only very low speed, also an 
oscillating movement of the shaft. It is evident, how- 
ever, that this seal will be effective if submerged in 
water, mud, etc. 

The exigencies of the design on hand must of course 
govern the details of a suitable seal for the ball bear- 
ings. If the principles as shown by the foregoing 
illustrations are understood and followed, it will be an 
easy matter to design bearings that will meet any con- 
ditions which may arise in practice. 


THE PERIODS OF LUBRICATION DEPENDS UPON 
SEVERAL CONDITIONS 


The intervals at which ball bearings must be lubri- 
cated depend of course upon several conditions. Hard 
and fast rules cannot be given. Assuming, however, 
that the lubricants used are of good grade and well 
sealed, the user of ball bearings may be governed to 
some extent by experience gained under various oper- 
ating conditions. 

In shaft hangers, industrial motors, wheel hubs, gear 
cases, pumps, etc., and machines operating under similar 
conditions, a fresh charge of lubricant twice a year 
is ample. In many cases renewal of the lubricant once 
a year will be found sufficient. The old lubricant should 
be removed, the housing washed out with gasoline where- 
ever possible, and filled with fresh lubricant. Exposure 
of the machine to heat will make necessary more fre- 
quent lubrication. For railway motors, journals, and 
such machines as are constantly exposed to the influence 
of weather and outdoor conditions, a fresh charge of 
lubricant four to six times a year is recommended. 

Light oil lubrication requires closer attention, and 
the oil should be replenished whenever it reaches a low 
level. 


The “Monkey-Wrench” Machinist 


Protests 
By JAMES TATE 


In an article by Mr. Hawley, page 64, Vol. 47, en- 
titled, “Keeping Machines on the Job,” the following 
paragraph occurs: 

“In these days of heavy mechanical production, the 
machinist is likely to call himself a toolmaker, and 
demand a toolmaker’s rate in the tool department. The 
money-wrench mechanic is then called a machinist, the 
machinist’s helper a repairman, etc.” 

Mr. Hawley has correctly diagnosed the situation, but 
be should be more careful in flinging his terms about, 
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as they are likely to become poisoned arrows which 
rankle in the heart of the “monkey-wrench” mechanic, 
and provoke him to a campaign of “Schrecklichkcit” 
against those who call him names. 

Joking apart, there is a very great tendency among 
all classes of machine shopmen and manufacturers to 
class as inferior mechanics, all those grimy individuals 
who keep their equipment up to the mark, and who, 
in despite the fact that it is impossible for them to 
keep a white collar or apron in its original state of 
purity for more than five minutes at a stretch, are 
indispensable. Look at the order in which we are 
classed: toolmaker, then machinist, monkey-wrench 
mechanic or repairman, and last machinist’s helper. 

The next time Mr. Hawley or anyone in his position 
has a broken-down, complicated machine, let him take 
his 60- or 70-cent-an-hour, machinist toolmaker who can 
juggle “tin thousancths and sines and sich-like things,” 
and have him go to it and repair the machine in the 
same time as his repairman would! I have seen cases 
where a first-class man on the tool bench, spent a whole 
day in mussing up his clean apron and shirt and sin- 
ning his soul by calling on the saints and not a few 
devils to help him; and who, when at last reduced 
almost to babbling idiocy by the crankiness of that 
darned machine, called in the despised mechanic—not 
worthy of the name of “machinist’”—who put the trouble 
right in half an hour. Yes siree! when I have a break- 
down jok to be patched up in a hurry and in a way 
to stay—be it steam engine or sewing machine—give 
me the man who is in the repair business for the 
love of the game; and that there are “sich animiles” 
I know, for I am one myself, and I will guarantee a 
first-class job. 

Of course, there are dubs of repairmen, just as there 
are dubs in every other line; but choose a good me- 
chanic, which is not an impossible job if one keeps one’s 
eyes open and studies the tribe. If you pay him decent 
wages and give him fair working conditions, there is 
something radically wrong if machines are not kept 
in first-class condition. 

As a parting shot, the last in my quiver, I will bet 
that the “Original Mechanic” pictured for us in Berton 
Braley’s fine poem, page 1112, Vol. 46, was neither tool- 
maker hor machinist, but a gritty, grimy repairman. 


Breaking of Roughing Tools 
By H. LAUTERBACH 


On page 1049, Vol. 47, there appeared an article by 
Charles L. Yost, describing how he overcame the 
trouble caused by breakage of high-speed-steel tool 
shanks under pressure of the toolpost screw, and due 
presumably to the unevenness of the surface which pre- 
vents the tool from getting a good bearing upon the 
cradle or other support. 

In our shop we experienced the same difficulty, but as 
our tools are of the small kind that are held in tool- 
holders, 2, 4, 2 and ? in. square, it would be impossible 
to follow Mr. Yost’s suggestion of placing a piece of 
iron under the tool to act as a cushion. We overcame 


this trouble by drawing all our high-speed tools to 
700 deg. Since we have done this we have not had a 
single breakage. 
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BY WINGROVE BATHON 


the center of the universe. The kaleidoscope of 

big happenings here, moves swiftly, and great 
visions flash all too rapidly across the sight. But the 
_rained observer sees some things clearly, and some of 
the pictures are dark ones. In finance, particularly, 
that is so. 


[Te Capital of the United States has now become 


WE MusT RAISE TEN BILLION DOLLARS 


A few days ago the United States Treasury disbursed 
$86,000,000 in one day, and now it is getting to be pretty 
well understood around Washington that it is necessary 
to raise before the end of the fiscal year, for the war 
needs of the United States and the Allies the sum of 
$10,000,000,000. The mind does not grasp that sum. 
A cartoonist drew a set of pictures not long ago, en- 
titled “Trying to Comprehend a Billion.” The pictures 
began with the birth of Christ—the familiar vision of 
the lowly manger—and ran a series, showing famous 
scenes in history, such as the Crusades, the signing of 
the Magna Charta, the Reformation: all the great things 
which have happened since Anno Domini, I. One billion 
minutes, approximately, have made the record of time in 
which those big things and ali the [ittle things have 
happened from 1 A. D., to 1918 A. D. 

Where is this $10,000,000,000 coming from? No one 
in Washington knows now. No secret is betrayed when 
it is stated that officials of the Government are frankly 
worried, and it is also an open secret that the banks of 
the United States are still clogged with the bonds of 
the Second Liberty Loan which the people have not 
bought. So that the broad point of view in Washing- 
ton on the war and the industrial situation must 
begin with a survey of finance; and as patriotic Ameri- 
cans, with our shoulders to the wheel to win the war, 
we must attempt to interpret some of the things that are 
happening here and abroad. 


WAR FINANCE CORPORATION IS PROPOSED 


The sum of $10,000,000,000 must be raised with which 
to run the war; but there must be money raised as well, 
with which to run business, so that business may pro- 
duce in taxes the money with which to run the war! 
In this situation, now being driven home with force in 
Washington, it is proposed that Congress shall create 
what is to be called a War Finance Corporation, with a 
‘ash capital of $500,000,000, and with authority to issue 
and sell $4;000,000,000 in short term notes, for the pur- 
nose of financing private war’ industrial operations. 
These phrases are other terms for the creation again 

f priorities: this time, priorities in money; this time 
or private industry, not for the Government—although, 
one might comment, everything that is being done now 
; being done for or by the Government; or, if not, the 
tendency is more and more that way. Obvious instances 
will spring to mind to prove that this is so. 

It is a trifle early to say what Congress will do in 
regard to the proposal: since the differences of opinion 
between the Senate and Fuel Administration over the 





Heatless Monday orders, the so-called revelations in re- 
gard to alleged profiteering invoiving criticism of mem- 
bers of committees of the Courcil of National Defense, 
and the requests of the Food Administration for more 
stringent control, there has grown up in Congress a 
tendency to balk at proposals to place increased power 
in the hands of the executive officers of the Govern- 
ment. 


THE BEST JUDGMENT FAVORS THE IDEA OF CORPORATION 


Be that as it may, the best judgment, the most sound 
opinion obtainable in Washington where so many leaders 
in the industrial world are now living for the period of 
the war, is that some form of War Finance Corporation 
to keep private industry going has now become a vital 
necessity. The word, industry, is used in the broad 
sense, to include commerce and transportation, even 
electric railway transportation, and there must be de- 
vised some plan by which conductors of small opera- 
tions not needed for the prosecution of the war can be 
prevented from taking’ capital actually needed by con- 
cerns engaged in industry essential to the war. The 
fact that comparisons are odious is old: the greatest 
row that has been stirred up in industry since we 
entered the war has revolved around the question of 
what is essential and what is less essential; but with no 
intention of hurting anyone’s feelings, as a case in 
point it ought to be plain to the average business man 
that it is a mistake, in view of the good oil situation in 
the United States, for an independent oil-well prospector 
or producer to be allowed to grab off a million dollars 
of capital from a friendly group of banks, while a public 
utility company furnishing power or transportation for 
war production is unable to cbtain additional capital 
for machinery, rolling stock, or other needs. There must 
be devised some plan by which public utilities engaged 
in war work shall obtain capital as needed, over the 
heads, if necessary, of unfriendly public utility com- 
missions. These are the sorts of troubles the proposed 
War Finance Corporation will | e able to smooth out. 

Moreover, if such a corporation seems necessary to 
the business world now, how much more will it seem 
necessary a little later when business is asked to pro- 
duce the major part of that $10,000,000,000 in more 
taxes and in the purchase of more bonds! Business 
then will find that profits are being turned into the 
Government in taxes, and that there is very little money 
left for working capital. 


ENGLAND BEGINS UPON WoRK FOR AFTER THE WAR 


In the meanwhile, those who are preparing in this 
country now for additional war taxes, will do well to 
turn their eyes toward England. England has already 
begun plans for after-the-war construction. The Eng- 
lish government is developing é great plan to reclaim 
and colonize Mesopotamia, where 25,000,000 people will 
live in what is now a desert. Incidental thereto it is 
reported, are large harbor developments, railroad con- 
struction suitably located, etc., and from this will start 
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the rehabilitation of the valley of the Tigris and the 
Euphrates upon such a stupendous scale that to com- 
pare what was done with the Nile and the Assouan Dam 
would serve to show the latter as a small affair. 

If England is able to reach out and do after-the-war 
work now, why should not the United States be able to 
do so? Does not this story of England’s enterprise 
carry with it.a lesson for the American business man? 
England’s revenues, according to the latest official fig- 
ures which have reached Washington, have expanded 
beyond the estimates. From that fact we must take 
comfort, for if they continue to expand perhaps Eng- 
land will not need to raise so much money in the United 
States as she has needed in previous loans from this 
country. England’s revenues for the third quarter of 
the present fiscal year did not expand so much as in the 
first two quarters. The expansion—that is, the excess 
of actual, over estimated receipts for the first three 
months of the fiscal year—was $209,000,000, due chiefly 
to augmented returns from the excess-profits tax; that 
for the second quarter was $224,000,000, and in this 
gain the income tax receipts assisted; for the third quar- 
ter the gain was but $80,000,000, approximately; for 
the nine months, the gain was $523,000,000. The ex- 
cess-profits taxes alone amounted to $336,357,900 above 
the budget estimate of the Chancellor of the Exchequer. 

With this showing, Washington is beginning to won- 
der how much England intends to borrow from the 
United States the coming year; and in the face of the 
fact that here in the United States we are plainly and 
admittedly in difficulties to do our own war financing 
of the present moment, Washington is also beginning to 
wonder how much after-the-war work is England going 
to do with the world’s war money. 


FRENCH CONTRACTS ARE CANCELED IN THIS COUNTRY 


Many other very interesting things are coming to 
the surface in Washington. A good portion of the 
money that was tied up in Russian contracts is of course 
diverted; and recently the French government, point- 
ing out that nothing is to be gained by paying for mach- 
inery and materials in this country unless ships can be 
furnished to bring the machinery and materials to 
France, had its representatives here discuss with Ameri- 
can contractors a basis for the liquidation of contracts 
here, and millions of dollars worth of machinery con- 
tracts were so liquidated. 

RussIA’s FuTuRE Is NoT A CAUSE FOR GRAVE ALARM 

As to Russia, in particular, business men who are 
now in Washington insist that there is no cause for 
alarm concerning the future. One of these business 
men is Col. William Boyce Thompson, of New York, who 
has just returned from a six months’ trip to Russia. 
He is now in Washington endeavoring to persuade Sec- 
retary Lansing of the State Department, members of 
the Senate and House Foreign Affairs committees, and 
other officials of the Government, who are concerned 
with our foreign relations, that it would be the part of 
wisdom for the United States to recognize the Bol- 
sheviki forthwith. There are indications in Washing- 
ton that something of that sort may be done: if not a 
recognition, at least, some words of encouragement may 
be sent. Col. Thompson, while in Russia, sent $1,500,000 
out of his own pocket to the Bolsheviki that they might 
use the money for propaganda purposes among the work- 
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ingmen of Austria-Hungary and Germany, in ord 
that ‘the example of Russian democracy might find ex 
vression in revolution in Austria-Hungary and c 
tinuous agitation in Germany against the aims of t! 
German general staff. This is written while the Sta 
Department is still receiving dispatches confirming t 
news reports of widespread strikes in the central en:- 
pires. No comment is necessary beyond the stateme: 
that if this is a coincidence, it is a strange one, indeed. 

Russia is a great market. Col. Thompson delivered .; 
speech the night of Jan. 23 before the Rocky Mountai» 
Club in New York which did not get to the public in » 
form that might be considered adequate in view of th: 
fact that the speaker had been head of the American 
Red Cross mission to Russia. 

Col. Thompson said among other things: “Do not be 
alarmed as to the future of Russia. Some of my news- 
paper friends are taking frantic alarm that the Rus- 
sian national debt may be repudiated. Well, it hasn’t 
been repudiated yet; and I very much doubt whether 
the Russia that is emerging from this turmoil will ever 
repudiate any obligation, even though it may have been 
incurred in trying to hold the Czar on his throne. All 
we need is a great patience, a great fairness, and a 
great sympathy. Russia will soon learn that capital and 
labor must go hand in hand. Russia’s vast resources 
must be developed for the benefit of the Russian people. 
That will be realized by the Russians quite as rapidly 
as we are realizing that the employers of labor must 
coéperate with labor to bring about the best possible 
results. The freedom of Russia was as inevitable as 
the natural laws governing the rotation of the earth. 
The uniting of all forces in Russia in a democratic social 
system is just as inevitable.” 


GROWING POWER OF SECRETARY OF THE TREASURY 


World markets and the international aspects of in- 
dustry, however, are not completely occupying the at- 
tention of the Washington observer. There is much 
gossip going around in regard to the growing power and 
responsibilities of Secretary McAdoo of the Treasury 
Department: a subject that seems to be a fitting part 
of this letter, inasmuch as most of it has been devoted 
to finance. If there is one thing that will stand in the 
way of the easy passage by Congress of the War Finance 
Corporation bill, it is the fact that Secretary McAdoo 
has had thrust upon his shoulders almost too much work, 
almost too much responsibility. A fiend for work, he 
has seemed not to be burdened by the many additional 
duties he has inherited, but the Washington observer 
is wondering when there will come an end to the making 
of demands upon his time. 

Secretary McAdoo is now one of the most important 
men in the United States; and now that the Con- 
gressional elections of the coming fall are in sight, and 
the campaign committees are meeting in Washington 
and elsewhere to prepare for the elections, there is 4 
renewed and general interest in national politics in the 
United States, with the campaign cry already rising 
from the Republican ranks that Secretary McAdoo is 
being given too much power. 

In the first place, it is pointed out that Secretar 
McAdoo is a cabinet officer, and as such, he is charge« 
with the negotiation of the loans to the Allies, the plac- 
ing of the Liberty Loans, and the placing of the Wa: 
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Savings Certificates, in addition to his work in connec- 
tion with the Federal Reserve Board. He has charge of 
the administration of the Farm Loans and Rural Credits. 
io has charge of the War Risk Insurance and the 
Soldiers’ Insurance. The President has just issued an 
Executive Order giving him full measure of control 
ever all foreign exchange transactions to protect the 
United States from enemy use of its banking and ex- 
change facilities. He is the Director-General of Rail- 
ways of the United States, and when the railroad iaw 
is passed by Congress, he will undoubtedly have charge 
of all railroading financing. Finally, if Congress passes 
the bill for the War Finance Corporation in its most 
likely form, Mr. McAdoo will have a measure of control 
over the financing of all private war industry. 


Mr. STETTINIUS SEEMS TO HAVE BEEN POCKETED 


Not so much power and responsibility, on the other 
hand, have been thrust upon another big man, much 
to the mystification of the Washington observer. Why, 
the question is being asked, is Edward R. Stettinius, 
formerly of J. P. Morgan & Co., the man who, for more 
than three years, has had absolute control of the pur- 
chases of the Allies in the United States, been brought 
to Washington as a surveyor-general for army purchases, 
only to report to the highest authorities through a series 
of steps beginning with an army colonel? The idea of 
Mr. Stettinius reporting through a number of boards 
and councils and subordinates, in view of the fact that 
he is one of the best qualified men in the United States 
to direct all war purchasing, is absurd. 

If the war council of the Secretary of War decides 
that it is policy to purchase a large quantity of this 
or that, General Goethals, the new acting quartermaster 
general, is informed; and then General Goethals asks Col. 
Palmer M. Pierce, the new director of purchases, to go 
ahead; and then Colonel Pierce refers the request to 
Mr. Stettinius. The latter’s recommendation then goes 
to Colonel Pierce, and from him to General Goethals, 
and the latter is to let the contract. In case of a dis- 
agreement, Secretary Baker is to act as referee. 

It seems a roundabout method for a man of the caliber 
of Mr. Stettinius to work, and there is talk of reas- 
signing Mr. Stettinius, yet perhaps it is not such a 
roundabout method in practice as it looks. The best 
thing to do in Washington, is elsewhere, is to have 
confidence; and to drive, drive, drive ahead, getting the 
thing done every day, and to feel that everyone is doing 
his level best, and that the mistakes are of the head 
and not the heart. 


Inspection Without Reason 
By A. R. DE KUZELEWSKI 


Chief Engineer Russo Baltic Car Works. 

An article under this heading, page 22, signed A. A. 
Dowd, attracted the writer’s attention, as he had a very 
similar case—except that the outcome, was just the op- 
posite and would rather tend to disprove Mr. Dowd’s 
opinion. 

There was a matter of establishing a standard thread 
and getting a set of gages to be used for reference only. 
There were 36 male and 36 female master gages to be 
made to the various sizes specified, and we mailed a set 
of blueprints to six different gage shops, specifying man- 
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ufacturing limits to be plus or minus 0.00005 in. It has 
to be stated here that an argument arose regarding these 
limits, but our gage designer who was supposed to be an 
expert in this line, insisted upon those close limits and he 
had his way. Four concerns refused to quote, stating 
that the limits were too close; and one of them, a leader 
in this line of work, would guarantee only plus or minus 
0.0005 in. The order was given to a medium size shop 
from which was quoted a price about 40 per cent. higher 
than the average, because of the extreme accuracy 
required. 

Now for the result: our inspection department, being 
a temporary establishment, did not have means to in- 
spect so close as that, and we requested the manufacturer 
in question, to submit the master gages for inspection to 
a well-known institution that specializes in taking close 
measurements. The manufacturer refused flatly, and 
gave as an excuse that the slightest change in tem- 
perature would affect the gages considerably. By the 
way the last sentence is taken word for word from his 
letter. To this day the matter has not been settled, as 
it is impossible to accept the gages ordered (at a high 
figure because of the demand for extreme accuracy) 
without inspection; and on the other hand, the manu- 
facturer will not agree to have them inspected by the 
institution mentioned above. 

The question arises now: what is the use of making 
a gage to such close limits! The shop or toolroom where 
these master gages will eventually be used for reference, 
may have all kinds of temperatures during the year. It 
is very nice and very important to have the work done 
as close as conditions require, but to pay 40 per cent. 
more for accuracy which cannot be either obtained—as 
in this particular case—or properly utilized, can hardly 
be justified. In our particular case, especially as the 
management does not approve of expenses which do not 
bring some results, someone had to stand the racket. 


Conserving Motive Power 


Reports which have been received from all divisions 
of the Pennsylvania Railroad lines east of Pittsburgh 
and Erie, show that as a result of the reductions in 
passenger train service made effective on Jan. 6, 1918, 
when 104 week-day and 51 Sunday trains were taken 
off, the following economies in motive power and man 
power have been achieved: locomotives saved per day, 
29; locomotive crews saved per day, 55; train crews 
saved per day, 47; train miles saved per year, 2,708,212. 

The locomotives which have been saved are being used 
in part to replace others in the passenger service which 
are urgently in need of repairs, and in part for moving 
lighter forms of freight. 

The engine and train crews saved have been assigned 
to new duties in accordance with the seniority rules of 
the railroad. In most cases the crews actually affected, 
remain in the passenger service; but the junior men in 
the various grades of employment on each division, have 
been transferred to other duties, either in the freight- 
train service, or elsewhere in the passenger-train ser- 
vice. 

Thirty-five lines of parlor and sleeping cars were dis- 
continued in the general reduction; each parlor or sleep- 
ing car taken off being replaced by one or more day 
coaches of approximately triple the carrying capacity. 
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III. Making Roller Bearings 





It is quite unusual for automobile manufacturers 
to make their own roller bearings, but it is prac- 
tical for them to do so, as may be seen from the 
methods employed in the Nash shops. 


r \HE roller bearing as applied to axles, etc., is 
made up of four parts: the cage, which holds 
the rollers in place; the cone, on which the rollers 

work and which is pressed on, or otherwise fastened 
to the axle; the outer cone, which fits into or is part of 
the hub, and the rollers themselves. The only parts 
that require special dies and fixtures in their manu- 
facture are the cages and the rollers, so it is with these 
parts only that we shall deal in this article. 

A cage in its various stages of manufacture is shown 
in Fig. 23. The first operation is blanking and drawing 
in a double-acting press with the punches and dies 
shown in Figs. 24 and 25; the resulting blank is shown 
at A, Fig. 23. The next operation is swaging in order 
to give the cone shape shown at B. This is a simple 
operation and is performed with the punch and die 
seen in Fig. 26. 





TRIMMING OPERATIONS 


After the swaging the cup is trimmed on the edge, 
with the machine shown in Fig. 27. The blank is 
slipped into the hollow chuck A, and the revolving plug 
B in the tailstock is forced into it by pressure on 
a foot lever. This produces sufficient friction between 


the piece and the chuck to hold it in place and drive 
it while the tool in the post C is trimming it to length. 
A stop on the tool-lever slide D, gages the length of 
the trimmed blank. 








E. HOAG 


The next operation is rolling the rim to the form 
shown at C, Fig. 23, and is handled very rapidly in the 
spinning fixture, Fig. 28. The tailstock is belt-driven 
and is brought into working position with a lever. 
The flange A of the spinning fixture is of sufficient size 
to engage the small end of the blank and hold it in 
position against the headstock plug before the flange B 
starts to roll the edge into shape. 

After rolling the rim, the bottom is punched out with 
the punch and dies shown in Fig. 29. The cage is then 
slotted as shown at D, Fig. 23. with the indexing die, 
Fig. 30. The head A of this die is fixed and so made 
that the punchings fall through and drop out at the 
bottom. The other member B of the die is movable, 
and slides in a slot cut in the base of the die holder. 
After placing a cage on the die A, the member B is 
brought up against the end of it and the key C locates 
in one of the notches punched in the preceding oper- 
ation and prevents slipping while indexing and punching. 


BENDING THE FLANGE 


The next operation is performed with the punch and 
die, Fig. 31, and bends down the flanges that hold 
the rollers. These are then closed in with the dies seen 
in Fig. 32, the partly closed flanges being dropped 
between the jaws A, and closed the proper distance by 
the punch B. This completes the cage and leaves it 
in the shape shown at E, Fig. 23. F, Fig. 23, is a bear- 
ing complete with the rollers in place. 

The rollers are formed to the shape shown at 4, 
Fig. 33, by automatic screw machines, and one enc |S 
squared in a simple indexing die with a number of 
holes bored to fit the taper of the roller. As the or:r- 
ator feeds them in, the die carries them under a swag 
punch, which forms the square end which is later v-<d 
to drive the piece while grinding. 

The rollers are then rough-ground nearly to size, 
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FIGS. 23 TO 26. THE WORK AND SOME OF THE DIES FOR PRODUCING IT 
Fig. 23—Roller-bearing cage in various stages. Figs. 24 and 25—Blanking and drawing dies. Fig. 26—Taper-swaging die. 




















FIGS. 27 TO 31. SOME OF THE MACHINIES AND DEVICES USED 


“ig. 27—Trimming machine. Fig. 28—Spinning rtm on cage. Fig. 29—Punch and die for bottom opening. - Fig. 30—Indexing 
punching die. Fig. 31—First flange forming die. 
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fore hardening. A hollow center in the headstock takes 
the squared end of the roller, and a female center in 
the tailstock takes the pointed end, B; this grinding 
is handled very rapidly and accurately by skilled opera- 
tors. 

After hardening, the rollers are rough- and finish- 
ground tu gage. This is followed by another grinding 
operation on the shoulder C, the piece being held in a 
hardened and tapered chuck which locates the roller 




















FINAL FLANGE FORMING DIE 
by the finish-ground taper and so controls the size of 
the roller with relation to the shoulder C. 

The pieces are now passed to the inspection depart- 
ment where they are gaged to size and sorted to meet 
very close limits. A dial indicator is mounted on a 
base which carries a hardened plug with a ground hole 
that fits the taper of the rollers. The inspector drops 
a roller into the gage and with a light blow of a lead 
hammer, seats it; the dial indicator is then swung over 
until the plunger strikes the ground shoulder C. The 
reading of the dial shows a variation of 0.001 in., which 
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FIG. 33 
FIG. 33. BLANK, AND FINISHED ROLLER FOR BEARINGS 
is the limit allowed on various-size rollers. It will be 
readily seen that by taking the readings in this way 
with 0.001 in. limit, the actual variation in the diam- 
eter of the rollers at any given point is very small, 
this precaution insuring perfect running of the finished 
bearing. 
The rollers are assembled in the cages, as shown at 
F, Fig. 23, by hand, there being sufficient spring in 
the flanges to hold the rollers in place. Each bearing 


is tested to insure ) perfect running before it is passed 
to stock. 
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Boring a Hole Around a Corner 
By G. A. MACGREGOR 


If a man should ask you to design some means of 
boring a hole around a corner, you would probably won- 
der if he had not “fallen off the wagon.” At least, that 
is what passed through my mind when the chief put 
the matter up to me in just such a manner. 

The blueprint boy suggested using a rubber drill; but 
strange as it appears, the chief rejected the idea, much 
to the surprise and consternation of the kid. However, 
a glance at the accompanying sketches will convince you 
that the problem is not as difficult as it sounds. 

In Fig. 1 is shown the work, which is a bronze cast- 
ing with a 1,5,-in. hole bored on a radius to fit a bent 
copper pipe. This casting has been milled to the re- 
quired thickness, and two ?-in. holes have been drilled 
previous to the boring operation. The center hole is 
cast out with sufficient metal left to finish out in boring. 

Fig. 2 shows the fixture, which is a steel casting with 
generous base for clamping to the table. At A is a 
wormwheel, also of cast steel, with teeth halfway around 
in the direction of the arrow from the point B. This 
wheel has a lug cast on it to which the work is clamped, 
and is held to the base by a stud, which is keyed to it 
and held by a nut and washer. At D is the worm keyed 
to the crank F and held in position by two coHars F 
pinned to the crank. 

Fig. 3 shows the cutter in the spindle. The bottom of 
the cutter should be on the center GG, Fig. 2, and the 
sides H, Fig. 3, should be ground so as to clear the 
work as the hole is being bored. 

Fig. 4 shows the style of studs for clamping the work. 
There are two of these, which are used with slotted 























CUTTER CUTTER 
FIG 3 


FIGS. 1 TO 4. BORING FIXTURE, TOOLS AND WORK 


washers J and hexagon nuts and washers on the other 
end. The diameter J is made to slip through the ?-in. 
holes in the work. In use, the work is clamped by the 
studs at L, Fig. 2, with the center line of the cutter in 
the correct position. Then the handle is turned and the 
work slowly fed upward, boring the hole as in Fig. 1. 
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Reorganization of the Ordnance Department 


SPECIAL CORRESPONDENCE 


Ordnance Department are given in office order No. 

104, issued by Brigadier General Charles B. 
Wheeler, acting Chief of Ordnance. In this order the 
department is placed on a functional basis instead of 
having several divisions with duplicating functions as 
before. There are now certain branches, designated 
as Bureaus, which constitute and are a part of the ad- 
ministrative office of the Chief of Ordnance. These 
bureaus perform certain functions for the several di- 
visions and act so as to supervise and coérdinate matters 
within their jurisdiction. 

Other branches are designated as divisions, and per- 
form definite functions in the procurement, production, 
inspection supply and distribution of Ordnance stores. 

All of the functions of the existing gun division, car- 
riage division, small arms division and equipment di- 
vision will be taken over by the bureaus and divisions 
established by this order. Certain of the existing di- 
visions will become sections of the bureaus established 
as described herein. 

Officers and employees of existing divisions which will 


Fr oranance details of the reorganization in the 


become sections of the bureaus hereby established, will . 


continue to perform their present duties, and officers 
and employees of existing divisions, the several func- 
tions of which are to be combined respectively in the 
new divisions hereby established, will continue to per- 
form their present duties so far as may be consistent 
with the changes in plan or organization made herein. 

The officers designated as chiefs of bureaus and di- 
visions will be responsible for taking over that portion 
of the work, records, office equipment and personnel of 
the existing divisions which pertain to the function of 
their respective bureaus or divisions, and for effecting 
the changes as rapidly as possible consistent with the 
avoidance of confusion and interruption of work. All 
concerned or affected are requested to codperate and 
afford such assstance as may be necessary to the at- 
tainment of this end. 

The Bureaus established are: 


GENERAL ADMINISTRATION BUREAU 


The General Administration bureau will be in charge 
of William S. Pierce, and will include sections which 
will handle or supervise and coérdinate, for the Ord- 
nance Department, all matters as follows and the work 
connected therewith: 


Arsenal Administration Section: (exclusive of manufac- 
turing and storage and matters directly related thereto, 
inclusive of all matters relating to arsenals as military 
establishments) will conduct matters relating to, and the 
handling of appropriations and allotments for arsenal, 
repairs, barracks, officers’ quarters, arsenals grounds, office 
administration at arsenals, etc 

Mail and Record Section: distribution, classification re- 
cording and filing of correspondence; coérdination and super- 
vision of operation of all file and record and mail control 
branches in the various divisions and sections of the Ord- 
nance office. 

Civilian Personnel Section: will procure, appoint and as- 
sign all civilian employees for the Ordnance office, arrange 
for and record all changes in the Civil Service status of em- 
ployees in the Ordnance office, including promotions, demo- 
tions, transfers, resignations, suspensions and discharges; 





will be responsible for the handling of all matters which 
must be taken up with the appointment division of the War 
Department and the United States Civil Service Commission, 
such as preparation of specifications for examination, and 
arrangements for examinations, and for employment in ac- 
cordance with the rules of the Civil Service Commission, or 
executive orders of the President; will administer the regu- 
lations for the administration of the Civil Service in the 
Ordnance Department at large; will keep a roster of the 
employees of the Ordnance Department, showing their Civil 
Service status, and will keep such other records of civilian 
personnel as may be necessary; will handle all matters re- 
lating to health and recreation for the benefit of the civilian 
employees of the Ordnance Department in the city of 
Washington; will assist the efficiency board in developing 
and preparing efficiency records for employees of the Ord- 
nance office and will be custodian of such records, as well 
as of copies of records of the same character applying to 
tae Ordnance Department at large. 

Commissioned Personnel Section: will conduct all matters 
related to recruiting, examining, assigning, and otherwise 
keeping track of the commissioned personnel of the Ord- 
nance Department, and supervision of the examination of 
candidates for commissions; will supervise and control the 
work of such branches as may be established for handling 
matters relating to commissioned personnel in the various 
bureaus and divisions of the Ordnance office. 

Enlisted Personnel Section: will conduct all matters con- 
nected with recruiting, examining, assigning; will other- 
wise keep track of the enlisted personnel of the Ordnance 
Department; will supervise and coédrdinate the work of 
training enlisted personnel. 

Finance Section: will conduct all matters relating to keep- 
ing track of appropriations and allotments, cost accounting 
work in connection with cost-plus contracts, including the 
stores’ accounting, connected therewith; will handle all pay- 
rolls for the Ordnance office; will audit contracts and ac- 
counts. 

Property Section: will conduct all matters relating to 
property accountability for ordnance material issued to the 
military forces, depots, arsenals, and the bureaus and di- 
visions herein created; will supervise and require accounta- 
bility for additional plant facilities paid for by the United 
States, and when no longer required for production will 
take charge, protect and dispose of such facilities; will also 
prescribe the methods for accounting for materials fur- 
nished under contracts. 

Legal and Advisory Section: will be prepared to advise the 
various divisions of the Ordnance office in all matters of a 
legal or semilegal character; will be the agency through 
which all matters shall be taken up with the office of the 
Judge Advocate General; will supervise and coérdinate the 
work of a legal nature of the several divisions and bureaus 
of the Ordnance office; will supervise relations with the leg- 
islative and judicial branches of the Government and with 
the Comptroller and Auditor for the War Departments; will 
supervise relations with representatives of foreign govern- 
ments, except those matters pertaining to supply and dis- 
tribution of Ordnance material; will analyze and codify all 
War Department publications (general orders, Army regu- 
lations, etc.) and laws having a bearing on the work of the 
Ordnance Department; review all books published; collect 
and digest all clippings from newspapers and magazines; 
and will bring new information so derived to the attention of 
all parties concerned; will review and analyze the Con- 
gressional Record, and all Senate and House of Representa- 
tive bills, resolutions, etc., which may have a bearing upon 
the work of the Ordnance Department, and will bring such 
matters to the attention of all parties concerned; will pre- 
pare or supervise the preparation and issue of such new 
publications, other than those of a technical nature, as may 
be necessary; will draft proposed general orders and general 
statements relating to the work of the Ordnance Depart- 
ment; will maintain and operate the Ordnance Department 
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e 
reference library; will serve as a general source of infor- 
mation, particularly with reference to matters of common 
interest to the various bureaus and divisions; will cover 
general matters not specifically falling within the jurisdic- 
tion of any other bureau or division, and schools of instruc- 
tion for officers and enlisted men. 

The several divisions of the Ordnance office now handling 
these matters will become sections, under their present 
heads, of the general administration bureau, and such ad- 
ditional sections as may be necessary will be established. 


THE CONTROL BUREAU 


The Control Bureau, in charge of Lieut.-Col. Tracy C. 
Dickson; Major Person, office manager: will handle, 
supervise and coérdinate for the Ordnance Department 
all matters and the work connected therewith relating 
to: 


Requirements section, in charge of Col. Rostz; super- 
vises the preparation of estimates and schedules of require- 
ments serving as a basis for purchase, production and supply 
of Ordnance and Ordnance stores and supplies. In this con- 
nection, it will ascertain what purchases are made or are 
to be made by the expeditionary forces, and will make proper 
allowance therefore in the schedules prepared. It will 
compile and prepare the estimates of funds required for 
procurement of ordnance and ordnance stores and supplies 
for presentation to Congress. 

Plant section, in charge of Major Brill: will furnish the 
procurement division with lists of plants and arsenals that 
should be given orders for manufacturing ordnance and 
ordnance stores and supplies, taking into account such 
factors as plant capacity, organization, labor conditions, 
facilities for procuring raw materials, transportation facili- 
ties, etc.; to this end it will, (1) from information and data 
obtained from the production division and other sources, 
prepare lists of plants available and best adapted for the 
manufacture of ordnance and ordnance stores and supplies; 
(2) receive reports from the production division showing 
the extent to which the facilities of various plants with 
which contracts have been placed, are utilized; (3) deter- 
mine what new plants, additions to plants, what machine 
tools and other manufacturing equipment shall be provided 
at the expense of the United States. 

Progress section, in charge of Major Thompson, handles: 
coordination and control of the work of the division charged 
with procurement, production, inspection and supply. To 
this end it will be furnished by the divisions concerned, such 
periodic reports as may be required, which it will consolidate 
into suitable graphic or tabular forms in such a way as to 
bring out failures or prospective failures of production, and 
will keep pace with requirements, and the causes thereof; it 
will inform the divisions concerned, of such cases, indicating 
and directing action necessary to correct or ameliorate the 
condition found, and will follow up such instructions to 
insure appropriate action being taken. 

Transportation section, in charge of Major Johns: will 
handle or supervise all work of the Ordnance Department 
connected with the transportation of ordnance material, con- 
ducting all dealings relating thereto with the other branches 
of the Government or authorized civilian agencies. 

Plant Inspection Section, in charge of Major Bates: in- 
dependently of the other bureaus or divisions, its representa- 
tives will visit plants engaged in the manufacture of ord- 
nance and ordnance stores and supplies; will submit reports 
on conditions found. Wherever conditions indicate the ne- 
cessity thereof, will initiate and follow up appropriate ac- 
tion to forestall difficulties which may interfere with pro- 
duction and correct them if found to exist. These reports 
will cover personnel, system, duplication of duties, com- 
plaints, ete. 

Complaint section, in charge of Col. Crews: will in- 
vestigate and adjust, on behalf of the Ordnance Depart- 
ment, any complaints or disputes that may arise between 
the various divisions of the Ordnance Department and man- 
ufacturers, and between various bureaus and divisions. 

Industrial Service section, in charge of Dean Schneider: 
will. deal on behalf of the Ordnance Department with all 
questions of wages, labor and employment affecting the 
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production in arsenals or privately owned plants of ordnance 
and ordnance stores or supplies. Its work will include, (1) 
investigation and adjustment of disputes between employers 
and employees; (2) employment problems, including the 
providing of adequate labor supply and the training of em- 
ployees; (3) establishment and maintenance of proper 
standards of working conditions, wages, hours of labor, 
housing, etc. 

External Relations section, in charge of Col. Crew 
will conduct or authorize and supervise the conduct of al] 
dealings of any divisions, bureau or section of the Ord- 
nance Department with other departments or bureaus of 
the Government (excepting legislative, judicial, Comptroller 
and Auditor of the War Department) and other authorized 
external agencies, in all matters relating to the procurement 
and distribution of ordnance material. This will include 
the obtaining of priority, and commandeering of facilities; 
will be the exclusive agency of the Ordna..ce Department 
supplying information relating to requirements, production 
and supply of ordnance material to other branches of the 
military service and to other authorized governmental 
agencies, such as the Council of National Defense. 

Planning and Control section, in charge of Major Cheney: 
will analyze all reports received from the military forces 
orders and communications received from the General Staff, 
and communications and data received from other sources 
that are not of a routine nature incident to the work of the 
several divisions; it will bring such matters to the atten’ ‘on 
of the divisions or bureaus conc2rned for action, indicating 
the action required, and will follow up to insure their being 
promptly and adequately attended to. 

Organization and Methods section, in charge of Lieut-Col. 
Hathaway: will study the work and organization of the 
various bureaus and divisions of the Ordnance office, and will 
be charged with bringing about such changes as may be 
necessary properly to coérdinate their work, and secure uni- 
formity of methods, elimination of duplication of effort, 
and insure adequacy of system; it will, where necessary, 
develop and supervise the installation of new’ ethods, and 
will make such inspection of the operation of methods es- 
tablished, and will exercise such supervision as may be 
necessary to prevent the lapse of methods that have been 
established. 

The Requirements and Statistics section, the Industrial 
Service section, the Organization and Methods section, and 
the Progress section described by office orders No. 80, 81 
and 82 and the sections or branches of the present divisions 
now handling the subjects assigned to the control bureaus 
will become parts thereof. Such additional sections will be 
established as may be necessary to the performance of the 
functions indicated. 


ENGINEERING BUREAU 


This bureau has as its head Lieut.-Col. John H. Rice, 
and will handle and be responsible for all matters and 
work connected therewith relating to: 


Design; preparation and supply of drawings; preparation 
of bills of material; preparation of specifications and in- 
struction pamphlets; determination and adoption of types; 
tests other than those incident to inspection; experimental 
and development work; supervision of all p~oving work 
pertaining to experiments and the establishment of types 
and control of proving grounds, other than those specifi- 
cally assigned: to the inspection division; research work, 
especially of materials, including supervision of labora- 
tories and laboratory investigations of defective materia! 

All ordnance, ordnance stores and supplies and the ma- 
terials entering thereinto must be approved as to type and 
quality, and covered by specifications prepared or approvec 
by the Engineering Bureau before purchase orders ar‘ 
issued. All questions of departure from design and speci- 
fications will be referred to this bureau. 


OPERATING DIVISIONS 
There are established the following operating divi- 
sions: 


The Samu 


Procurement Division, in charge of Col. 


McRoberts: will handle all matters and the work connect 
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ewith, relating to the placing of orders with private 


e} 
_ ifacturers and arsenals to meet the schedules of re- 
qui:ements for ordnance and ordnance stores and supplies, 
and for the repair or alteration thereof, in accordance with 
specifications and drawings prepared by the Engineering 
Bureau, and the schedules and lists of manufacturing plants 
prepared by the Control. Bureau. All contracts will be ex- 


ecuted by this division. 

'voduction Division, in charge of Col. Guy E. Tripp: 
handle all matters and work relating to securing the 
uction of ordnance and ordnance stores and supplies for 
h orders and contracts have been placed by the Procure- 

ment Division; will collect and codify all information re- 
lating to processes of manufacture and equipment and their 
use for the production of ordnance material; it will make or 
cause to be made studies of methods, machinery and tools, 
so as to indicate the best methods of manufacture, the pro- 
duction that should be attained with various types of equip- 
ment, tools, etc.; will compile or cause to be compiled, data 
of this character in such forms as to facilitate the making 
of estimates of production and enable the comparison of 
actual production with that which the estimates show should 
be attained, and wi!l furnish such information to the Con- 
trol Bureau; will be prepared to assist new manufacturers 
to get started, supplying them with such data concerning 
equipment, methods of manufacture, sources of raw mate- 
rial, etc., as may be necessary; will assist the manufacturers 
already established by disseminating the results obtained in 
various plants manufacturing the same articles, systemati- 
cally making available to all manufacturers the practice of 
the best with a view to enabling all to reach the highest 
standards with respect to quantity and quality of output; 
to this end, it will maintain a corps of qualified experts who 
may be sent to plants that are having difficulties in meeting 
their schedules, to assist them in overcoming their troubles; 
will comp‘le for the Control Bureau, statistics covering exist- 
ing facilities for production, comraring the same with the 
requirements; investigate facilities of prospective contrac- 
tors, the suitability or adaptability of existing manufac- 
turing plants engaged in or intended for other lines of man- 
ufacture but which might be utilized for Ordnance Depart- 
ment work; will handle all matters relating to fuel and 
power supply connected with the production of ordnance 
and ordnance stores and supplies. 

Inspection Division, in charge of Lieut.-Col. B. W. Dunn: 
will handle all matters and perform all duties relating to 
inspection of all ordnance and ordnance stores and supplies 
procured by purchase or mantfacture, excepting at arsenals; 
will follow the results of all operations and processes in such 
detail as will keep it fully informed of the quality of the 
product during all stages of manufacture; will receive re- 
ports of proving-ground tests made for the acceptance of 
material; will control such proving grounds as may be spe- 
cifically assigned to it. The Inspection Division or branches 
and sections thereof will render property returns for all 
gages and apparatus belonging to the United States, used 
by that division in the performance of its duties. 

Supply Division, in charge of Major Odus C. Horney: will 
perform all duties connected with the storage, supply and 
distribution of ordnance material as covered in office orders 
Nos. 7, 27 and 36; will operate all store-houses including those 
at arsenals used for the storage of ordnance and ordnance 
stores and supplies for issue to the military forces, and is 
made a separate responsibility from that of manufacture 
at arsenals; the Supply Division or branches and sections 
thereof, will render property returns for all property of the 
United States received, issued and handled by it wherever 
situnted, 

In addition to the foregoing, the Nitrate Fixation Division, 
with Col. John W. Joyes as its head, and the Division 
of American Ordnance Base Depot in France with Lieut- 


m4 ¢ 
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Col. D. M. King as its head, will continue to perform their 
res} cctive functions as covered by existing orders. 

There is also established the function of Supervisor of 
Marufacturing Arsenals to which Col. S. E. Blunt is as- 


Signcd. This function will include the handling on behalf 
of the Chief of Ordnance, of all matters relating to the 
oper:tion of Arsenals as manufacturing plants and their 
general administration. 
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Col. Jay E. Hoffer, Ordnance Department, and Col. John 
T. Thompson, U. S. A., retired, will report in person to the 
acting Chief of Ordnance as soon as the transfer, to the 
bureaus and divisions created herein, of the duties and 
personnel of their present respective divisions, is com- 
pleted. 

This order will, from time to time, as may be necessary, 
be amplified or modified by supplementary orders. 


Six Thousand Lumberjacks Wanted 
for Foreign Service 


Additional men to the number of 600, are wanted at 
once to bring the 20th Engineers (Forest) Regiment 
up to full strength, according to officials of the Forest 
Service, whe have been requested by the War Depart- 
ment to aid in securing the necessary number of new 
recruits. 

This is the second forest regiment formed by the War 
Department and will be the biggest regiment in the 
world. The first forest regiment has been in France 
for several months, busy in cutting’ and getting out 
of the French forests timber, lumber, and other material 
for our Army. Some battalions of the 20th have also 
gone across, and others will follow as their equipment 
and preliminary training are completed. Men who enter 
this unit are therefore assured, the officials say, of early 
service abroad. 

Men can join the regiment by enlistment, if not of 
draft age and if within the age limits, which are from 
18 to 40. Registrants under the selective draft law who 
have not been notified to hold themselves in readiness 
to report for duty at a camp, can be inducted into 
the regiment if they can show that they are qualified 
for it. 

Applicants for enlistment or induction may apply by 
letter to The Forester, Washington, D. C., or to the 
various listing officers who have been receiving local 
applications for places in the forest regiments. Letters 
of application must contain a full statement of ex- 
perience in any of the various lines of work involved, 
with names and addresses of employers. 

There will be wanted, 3000 lumberjacks, sawmill 
workers, and men experienced in building and operating 
logging railroads. The other 3000 will make up three 
road- and bridge-building battalions which will serve as 
auxiliaries to the logging and sawmill units. For these 
road-building battalions, men who are familiar with the 
operation of rock crushers, road rollers, scrapers, and 
graders, motor-truck drivers, and laborers experienced 
in road work are required. 

The lumbering and sawmill battalions will be made up 
of men skilled in every phase of manufacturing and 
delivering lumber and other forest products needed in 
the conduct of the war. Sawyers, teamsters, axmen, tie 
makers, cooks, and charcoal burners are some of the 
classes wanted for the woods operations that will be 
undertaken abroad. 

Graders, track layers, track bosses, locomotive engi- 
neers and firemen, brakemen, machinists, and laborers, 
are needed to construct and operate logging railroads. 
Men skilled in all kinds of work around sawmills, in- 
cluding filers, stationary engineers, boilermakers, truck 
and tractor operators, and laborers for lumber yards are 
required. 
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SPECIAL CORRESPONDENCE 





In this article will be described some of the prin- 
cipal operations on the T-head cylinders together 
with jigs, fixtures, etc., used. 





consist in rough-boring and chamfering, finish- 

boring and chamfering, and milling the bottom 
face. These operations are all handled on a Beaman 
& Smith horizontal, multiple-spindle boring mill as 
shown in Fig. 12. 

The fixture for this work is very rigid and simple 
in construction. To operate the fixture, the setscrews 
in the swinging clamps A are released and the clamps 
dropped down out of the way; the set of cylinders is 
put into place and located against the setscrews B in 
the back plates. The front plates C are profiled to 
receive the necks of the cylinders. Heavy steel pads D 
under the setscrews prevent distortion of the cylinder 
walls by the pressure of chamfering. 


“4 NHE first machining operations on the cylinders 


CUTTING HEADS 


The machines spindles E carry adjustable, inserted- 
tooth heads; one set for rough-boring and one set for 
finishing; they are so spaced that one hole at a time 
is bored in each pair of cylinders. The collar F on 
the spindles carries the chamfering cutter at G. A 
steel strap is fastened over this cutter blade and avoids 
danger of catching in the workmen’s clothes. 

When the first set of holes has been rough- and 
finish-bored and chamfered, the spindle head is moved 
over and the second 
set bored. The fixture 
is now indexed half- 
way around which 
brings the bored cyl- 
inders in front of the 
milling cutter A 
which is carried in 
the traveling head of 
the machine. This 
cutter takes a cut 
across the bottom 
faces of the cylinders 
while the workman is 
setting up and boring 
another set of cylin- 
ders. This method of 
handling these operations insures that the faces of 
cylinders are square with the bore, which is an im- 
portant feature. 

The plugging of the four core holes in the water 
jacket is a simple matter and is handled on a single- 
spindle drilling machine. The workman uses a cradle 
to rest the work in while he drills and reams the holes. 
He then drives in a pressed-steel cup and faces off the 
boss with a counterbore. 

The next operation of importance is drilling the bolt 


FIG. 12 





BORING AND 


holes. For this, simple bushed plates are used; the 
workman locating them by the edges of the cylinder 
flanges, and clamping them in place. A multiple-spindle 
drilling machine drills all the holes at once. 

The cylinders are now reamed with the adjustable 


x 


blade-cutter head shown in Fig. 13. The jig for holding 
the cylinders is of very simple construction. Studs on 
the under side of the plate A enter the drilled bolt 
holes in the cylinders and locate them. Two clamps, 
one of which is shown at B, engage the cylinder flange 
and draw its milled surface up against the plate. This 
operation leaves about 0.010 in. for grinding. 
OPERATION SHEET 


Cylinders 
1. Rough- and finish-bore and mill bottom. 
2. Plug 4 holes in water jacket. 
3. Drill and tap for pet-cock. 
4. Paint. 
5. Bake. 
6. Drill bolt holes. 
7. Finish-ream bore. 
8. Mill top and sides. 
9. Mill inlet pad. 
10. Grind bore. 
11. Drill valve-guide holes and all stud holes. 
12. Tap stud holes. 
13. Spot-face bolt holes. 
14. Face valve-guide bosses. 
15. Rough-bore valve-cover holes. 
16. Finish-bore valve-cover holes and ream valve-guide holes. 
17. Counterbore valve-cover holes. 
18. Face valve-cover holes. 
20. Flash-cut bottom. 
21. Wash. 


The tops and sides of the cylinders are now milled on 
an Ingersoll milling machine as shown at Fig. 14, three 
cutters operating at once. The cylinders are located 
on the plate A by studs which enter the bolt holes, 
and are clamped down as shown in the illustration. 
After the roughing cut the cylinders are passed back 
through the machine 
and a light finishing 
cut taken to insure 
good seats for the gas- 
kets. After milling 
the inlet pad, the cyl- 
inder bore is ground 
on a Heald cylinder 
grinding machine in 
the usual way. 

The valve-guide 
holes and all stud holes 
are now drilled on a 
| Baush multiple-spin- 
s dle drilling machine, 

Fig. 15. The jig used 

is of simple box-type 
construction and carries bushings for 18 holes. To !n- 
sert the work, the plate A is removed and the cylinde 
lowered into place and located by studs in the botto 
plate, which enter the bolt holes. Arms cast on the inside 
of the jig carry the bushings for the valve-guide ho'es. 

The valve-cover holes are rough-bored on a Moline 
drilling machine, and the valve-guide holes reamed 
with jig and tool shown in Fig. 16, the piece being 
again located from the bolt holes as in previous oper- 
ations. The bushings A guide the tool B which carries 





FACING CYLINDERS 
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FIGS. 13 TO 20. VARIOUS FIXTURES AND TOOLS FOR OPERATIONS ON CYLINDER CASTINGS 
Fig. 13—-Reaming cylinders. Fig. 14—Milling tops and sides of cylinders. Fig. 15—Drilling jig for valve-guide and stud holes. 


16—Boring valve-cover holes and reaming guide holes. Fig. 


reamer at C for the valve-guide holes. The body of 

tool roughs the valve-cover hole and the valve seat. 
No jigs are used for the finishing operations on 
valve-cover hole and valve seat, as is shown in Fig. 
The pilots A on the boring tools, enter the valve- 


guile holes and guide the boring and seating tools, thus 


in 
Ez 


suring absolute alignment of seats and guide holes. 
ch tool head carries two inserted blades. 
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ing valve holes. Fig. 19—Tool for counterboring valve-cover holes. Fig. 20—Tool for facing valve-guide holes. 
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17—Finishing cover holes and valve seats. Fig. 18—Tool for 


The valve seats are faced with the tool shown in 
Fig. 18. It is ground off at A to fit the valve hole 
which guides and supports it while the tool bit B sweeps 
the face of the valve seat. 

The valve-cover holes are tapped with a Geometric 
tapping head of standard construction, after which the 
top thread is counterbored with the tool shown in 
Fig. 19. The pilot A of this tool enters the valve-guide 
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hole which centers it with the work. The hardened 
adjustable collar B acts as a stop when it comes in 
contact with the top face of the cover hole. The tools 
C are held in place by taper pins. 

The valve-guide holes are faced with the pilot counter- 
bore shown in Fig. 20. The adjustable collar A acting 
as a stop in the same manner as the one on the tool 
shown in Fig. 19. 

The operations required on the cylinders are given 
in the operation sheet. In the last operation the bottoms 
of the cylinders are given a light milling cut to insure 
a perfect seat for the gaskets. 

The next article will describe the making of pistons 
and connecting rods. 


Kind of Work for a Trade-School 
Machine Shop 


By WESLEY MCARDELL 


Mr. Forbes, on page 1052, Vol. 47, takes me to task 
because of certain constructive criticism which I ad- 
vanced on page 906, Vol. 46. 

It is quite evident that our experience in machine 
matters has been along radically different lines. It 
may be that I am somewhat prejudiced in my views 
because my entire life has been spent in and around 
machine shops. One conclusion at which I have arrived 
after long experience, is that combination tools in gen- 
eral, fall short of accomplishing any one of the several 
purposes they seek to accomplish. 

For a trade-school machine shop, the logical chuck is 
the steel-body, four-jaw, independent chuck. I have 
seen combination chucks, and iron-body independent 
chucks tried out, and the only chuck that stands up is 
the steel-body, four-jaw, independent chuck. This is 
my experience covering several years in a trade school 
running night and day, where real cuts at real feeds 
are taken. 

If I were playing at the machine business, I would 
get a combination chuck; one of those affairs with a 
10-32 screw sticking out of the back, with a knurled 
nut that would be about right as an attachment for a 
sewing machine. 

I can see how a combination chuck would afford a 
drawing room a “very nice exercise” if the drawing 
room were just teaching drawing, and not mixing with 
the drawing-room work, machine-shop ideas. Think 
what a fine job it would be to draw an assembly view 
of such a chuck, showing all the pinions in mesh, with 
the scroll plate, jaws, latches, etc., in their proper places. 
and then think what a horrible example of how not 
to do it, the whole thing would be! 

Trade schools are places where machines and tools 
are subjected to the hardest kind of service. Why 
have a piece of equipment that is structurally weak, 
that has a multiplicity of parts, when one can have 
something which is simpler to understand and stronger 
structurally ? 

I have yet to see an advertisement of a combination- 
chuck manufacturer, wherein the statement is made that 
their chuck is as strong as their independent chuck, 
weights being equal! 

Compare what happens when a piece of work is 
gripped in first one and then the other chuck. Reason 
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out what happens, and why. Tighten up the ive. 
pendent chuck and then the combination chuck. Is ‘he 
work held with the same grip in each case? I think 
not. The independent chuck will have several ti: es 
the gripping power that is possessed by the combinat)», 
chuck. 

Mr. Forbes naively admits this when he describes how 
distortion of the circular rack (he is probably referring 
to the bevel gear that is integral with the scroll plate) 
is prevented by “tightening up on each screw lightly, 
several times.” We do not do it that way at our school. 

Concerning reamers: there is something wrong with 
the course of study in a trade school if it does not 
include in its scope the making of a reamer. This 
reamer, of course, will not be of the same high grade 
as if it were purchased outside, but it should ream a 
smooth, standard-size hole; also, if the school has ade- 
quate equipment, it will not harden reamers in the 
blacksmith’s forge as Mr. Forbes advocates. 

I regret I cannot accept Mr. Forbes’ challenge to 
raise funds for a trade-school shop. We do things of 
that sort differently in New York. We do not go around 
to machine shops and ask them to contribute funds to 
found and support another machine shop. This is 
fortunate, as if we had to raise funds in this way, 
we would have to submit to every little whim and 
insular prejudice of the several contributors, and one 
of them might be an exponent of combination chucks! 

I am glad Mr. Forbes is frank and admits that the 
statement I made about machine-shop work being 
nothing but applied mathematics, is beyond him. This 
attitude is commendable and indicates progress, as the 
first step toward knowledge is a recognition of one’s 
limitations. 

I am afraid I must leave the last word in this dis- 
cussion with Mr. Forbes. I have just volunteered for 
service in the Ordnance Department, and shall have 
little time or inclination to discuss the relative values 
of various types of chucks for a trade school. 

My hope is, that when an American shell drops in a 
piece of German machinery, all that the Boches may 
have with which to repair the damage, will be some 
combination chucks; but this is a false hope, as the 
Germans are too clever to standardize on something of 
questionable utility. 


~ 


The Locomotive Shortage 


In 1913 American railroads ordered 3467 locomo- 
tives; in 1916 they ordered 2910, and in 1917, 2704. At 
least 5000 new locomotives are needed each year by the 
railroads of the United States. In 1916 foreign orders 
for locomotives totaled 2983; in 1917 our Allies ordered 
4938 railroad engines, of which 2057 were for the 
United States operations in France. Deliveries of loco- 
motives have been in about the same proportion. United 
States railroads received 5332 locomotives in 1913; 1251 
in 1915; 2708 in 1916, and 2585 in 1917. Deliveries to 
foreign countries in 1917 were 2861. Locomotives built 
for Russia and France cannot be used generally in +e 
United States, due to the different gave and height 
the Russian locomotives, and to the increased heigh‘ of 
the French locomotives. These facts give a fairly cl-2r 


idea of where some of the trouble lies, that has caused 
such tremendous freight congestion. 
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DCdITED BY D. BACON 


The President has proclaimed as follows: “I, Wood- 
row Wilson, President of the United States by virtue 
of the authority vested in me by the Constitution and the 
laws of the United States, do hereby, for the protection 
of such forces (military and naval), proclaim to all whom 
it may concern that, under the pains of penalties pre- 
scribed by the laws of war and the statutes of the 
United States, throughout the present war no exposition 
of aircraft shall be held in the United States or its 
possessions.” 

This proclamation has just been made in order that 
by such exhibitions aid and comfort may not be given 
to the enemy. Exhibitions of aircraft are bound to 
reveal their newest devices, and distribute information 
that must be kept within the knowledge of our war 
and navy departments. 


SPRING PLOWING IN EUROPE, THROUGH MANUFACTURERS 
IN AMERICA 


The United States Food Administration is shipping 
hundreds of farm tractors to France, and by these, 
the spring plowing will be done. This will lessen the 
food-tonnage of our shipping and increase the agri- 
cultural acreage abroad. The Food Administration 
alone, is shipping 1500 tractors. The first hundred of 
these is on its way. There will be independent ship- 
ments made. 

Henry Morgenthau, Jr., went to France with these 
tractors, and he is directing their operation. By March 
the entire number will have reached Europe, and Mr. 
Morgenthau will have established schools where men 
and women can learn to operate these machines, and he 
will have the assistance of the French Minister of 
Agriculture in making the distribution. 

Since the war began there has been a decrease of 
38.7 per cent. tons of food raised in France. Half a 
million acres can be plowed by tractor, in the spring, 
and 1,000,000 acres can be turned up for the planting 
of fall wheat. The 500,000 acres will produce 1,500,000 
tons of potatoes, and by just so much will reduce our 
shipping of very necessary food. The 1,000,000 acres 
will produce 450,000 tons of wheat and add so much 
tonnage to the room for shipping machinery and other 
things needed in Europe. In round numbers, the ship- 
ping of 1500 tractors to Europe, between now and 
Mar. 1, leaves 1,950,000-tons room in ships, for other 
things during 1918. 


CALLS FOR LABOR: THE REPLACEMENT 


Out of 500 factories in New York State, 176 are 
calling for laborers. The concerns making the urgent 
call are airplane and seaplane, ordnance and amunitions 
factories; iron and steel castings and forgings shops; 
factories making scientific instruments and optical sup- 
plies; knit goods factories; electrical apparatus and 
supplies factories; the needle trades; machinery and 
tool factories and hardware. 

The demand is for 34,155 workers in the State of 
New York, alone. With this augmentation of labor 
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needed in these specified trades, there are vast num- 
bers of workers being freed from other industries, as 
the carpets industries, fine leather, fine kid gloves, 
trunks and suit cases, high-grade woodwork, wagons 
and parts, mattresses and spring beds, typewriters, 
brass and bronze castings and art-metal work, tin cans, 
differentials for pleasure cars, paper-box making and 
sewing machines. The replacement service is very lim- 
ited thus far. That which has taken place is creating 
trouble, since the women are paid less than the men. 
The only manner in which this matter of pay is likely 
to be adjusted for some time, is by the unusual speeding 
up by women. It is positively stated by one establish- 
ment that the poorest operator on certain lines, among 
the women, turns out more work than the best man 
worker in the same line; and that the percentage of 
come-back on inspected work, is greatly less. As women 
are paid only on a piece basis, it depends entirely upon 
individual ability to bring the individual wage up to 
that which men get by working at days’ wages. 

The number of women thus far employed in the re- 
placement service is only about 300, and they are en- 
gaged in manufacturing instruments and tools. 


A GREAT HIGHWAY FREIGHT SYSTEM 


Since November last, the engineers who represent 
the Office of Public Roads of the Department of Agri- 
culture have, with the engineers of the army corps, been 
working out a routing system for the Quartermaster 
Department, by which an enormous amount of army- 
truck delivery may be accomplished without the agency 
of the railroads. This is meant to serve two purposes: 
relief of railroad congestion, and the teaching of drivers 
to operate the army truck. A main road between Chi- 
cago and New York is planned, with as many tributary 
routes as may be necessary to connect the great auto- 
mobile. manufacturing plants with the main road. In 
December the first section of what is meant to be a 
great fleet of 30,000 army trucks, started from Detroit 
on its way to New York. If the entire plan is carried 
out, it will restore to the railroads for other uses, 15,000 
freight cars which had been meant for the transport 
of these trucks. This is an enormous proposition 
which is already undertaken by starting trucks from 
Detroit. 

The proposed routes will cover a mileage up to 800, 
and this will give drivers an experience absolutely 
necessary to their work in Europe. The master driver 
must have a certain emergency experience such as can- 
not be had in ordinary circumstances. On a 400- to 
800-mile drive, in winter weather, over roads of every 
description, the drivers of these army trucks will ex- 
perience difficulties fairly similar to those they must 
expect to experience in Europe—in less degree of hard- 
ship perhaps, but perhaps not even that. The roads 
will eventually be put in shape, but meantime the test 
of the plan has begun, with its difficulties of every sort 
of weather, road and accident that may be anticipated. 
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Double-Throw Eccentric Pattern 
By F. R. CALKINS 


The making of a large double-throw eccentric pattern 
involves a considerable amount of lathe work if the 
usual method of procedure is followed. The pattern as a 
rule is split or jointed laterally; and if built up after 
turning and then sawed, painstaking workmanship is 
necessary to insure accuracy. 

To mold from such a pattern requires no especial 
skill, but a drawback is encountered if the mold be not 
carefully cleaned; or if a slight crush occurs in closing, 











AN EASILY MOLDED PATTERN FOR A LARGE DOUBLE- 


THROW ECCENTRIC 


the loose sand will rise to the strap surface, and if the 
fact is not discovered in the scratch yard, it will surely 
show up in machining. 

An improved method of pattern construction is shown 
in the sketch. This pattern is built up from a square 
block or base which forms a core print of the same 
thickness as the distance between the two eccentric 
disks. The throws of the two eccentric disks are laid 
out on either side of this print and the disks secured 
thereto. The cope disk may be doweled if preferred, 
to assure a clean lift in molding. 

The disks, hubs and core prints for the shaft core 
may be cut on the band-saw and sanded or turned in 
the lathe. Sufficient finish is allowed on the cope half 
of the hub, to guarantee a clean casting should any 
sand particles rise to the surface. The drag or nowel 
shaft-core print is made deeper than usual in order 
accurately to center the shaft core. The square cake 
core is V-notched on one edge to insure proper loca- 
tion, and the shaft core can readily be centered through 
this. Whatever sand holes may occur in the cope face 
of the disk is of slight matter as no machining is re- 
quired here. A pattern of this style is what molders 
term a mere “brick” and the daily output is greatly 
increased by its use. Not only is the output good but 
the quality of the castings is first class and they are 
close to size. 








Inside Finishing Tool for Shells 


By R. S. MYERS 


The tool shown in Fig. 1 is used to finish the base 
thickness inside of 5-in. shells at points D in Fig. 2. 
To operate, the tool is held in the lathe toolpost and 
the cutter end inserted in the shell opening. The high- 
speed steel cutter C, Fig. 1, is pivoted to bar by pin B, 
and can be folded forward in the slot D, thereby al- 
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lowing it to enter the hole in base of shell where it will 
drop by gravity to position as shown. It is then locked 
by tightening screw A. When the work is completed the 
screw A is loosened and the bar and cutter backed out 
of the shell. 


Pipe Inspector’s Mirror 
By JOSEPH K. LONG 


Boilers makers, inspectors and repair men having dif- 
ficulty in examining pipe interiors and other dimly 
lighted sections of their work, will find the mirror 
shown in the accompanying sketch a valuable aid. 

This mirror may be inserted in a pipe, flue or other 
orifice for a distance of 6 or more inches, and by turn- 
ing at different angles, any interior defects will be 
plainly revealed. The device shown in the accompany- 
ing illustration may be readily made by any mechanic, 
and the cost is trifling. 

A thin mirror of the size desired is backed and edged 
with tin. The handle on which the mirror is pivoted is 
of 3-in. stiff wire, having a hand grip looped or formed 
at one end. At the mirror end this handle is bent at 
right angles, with a slight loop or rounding at the apex 
of the angle. The short leg of the angle passes through 
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and turns in a socket attached to the tin back. The end 


of this wire is slightly hooked to prevent the mirror ~ 


from slipping. 
A second but shorter 4-in. wire has one end looped 
about the grip end of the handle wire. The mirror end 


of this wire is also bent at an angle and inserted in a 
socket a short distance to the side of the handle socket. 

By sliding the loop end of this wire back and forth 
along the handle rod, the mirror is turned to the angle 





MIRROR FOR INTERNAL INSPECTION 


desired and the interior of any dimly lighted portion of 
pipe or machine may be readily inspected. 

This little device may be operated with one hand by 
gripping the handle and moving the short wire back 
and forth with the forefinger. This leaves one hand 
free to hold a lamp or torch. 


Two Useful Tools 


By M. L. LOWREY 
The illustrations show two tools that I have found 
very useful, and they have the advantage of being easy 
to make. The first is a pin drill or counterboring tool. 
The body of the tool is of cold-rolled steel and is to be 
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FIGS. 1 AND 2. 
casehardened. The cutters are of high-speed steel and 
can be removed for sharpening, also they are easy to 
set for height, by the headless setscrews at back end of 
cutters. I have been using these tools for several 
months. and they have given perfect satisfaction. The 
boys in the shop like them, which is sure proof that 
they are good tools. 

The second is a tool for truing grindstones. In the 
small shops here it is the custom to true up the grind- 
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stone by using a piece of 3- or j-in. pipe as a truing 
tool. It is a slow process and no one likes to do it 
and the result is that the grindstone is usually in very 
poor condition. 

This tool cuts easily and fast, and since I made it I 
have had no trouble with the grindstone as the boys 
keep the stone true without being told to true it—a 


' very unusual thing in my experience. 


The tool is made from a piece of coarse and very hard 
carborundum wheel, and is chipped into shape with light 
blows of the hammer and a cold chisel or dull center- 
punch, and can be sharpened in the same manner when 
it becomes dull. It is secured in the pipe fitting by 
pouring melted lead around it, and for a handle we 
screw a piece of pipe into the sleeve. 


A Micrometer Clamp Attachment for 
a Height Gage 
By L. C. BLOMSTROM 


It is frequently necessary, especially when chucking 
tapered plugs, to make use of a micrometer attached 
to a height gage. In the illustration the clamp shown 
affords a simple, quick and effective means for com- 
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ATTACHMENT 


MICROMETER CLAMP 


bining the two tools, and by which they will be rigidly 
held in position. 

The construction and application of the clamp is sub- 
stantially as follows: a bracket A has a threaded stem 
B extending from its upper face. The stem B is slotted 
through as at C, and this slot is extended down into 
the bracket A to permit the latter to be slid upon 
the projecting jaw D of the height gage. The lower 
inner face of the bracket is inclined as shown, and 
a threaded opening is provided to receive a screw EL, 
which is designed to bear against the under side of 
the micrometer frame F carrying the micrometer G, 
thus permitting the frame to be adjusted to bring the 
spindle parallel to the surface or work plate, and to 
hold it in adjusted position. 

A plate or washer H having the inturned lips or 
lugs J is fitted on the threaded stem B, and bears 
against the upper face of the bracket A. The inturned 
lips J engage a circumferential groove in a nut J, 
which engages the stem B, thus securely clamping the 
bracket A and micrometer frame F on the jaw of the 
height gage. 
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Decimal-Equivalent Table Useful in 
Gear Work 


By TAFT S. ARMANDROFF 


When laying out gearing it is frequently desirable 
to consult handbooks for tables giving the decimal 
equivalents of common fractions. These tables of 
course, are of value if the diametral pitch of the gears 
under consideration corresponds to the denominators of 
fractions shown in the tables; but this coincidence does 
not always favor the person who makes the calculation. 
A complete table of decimal equivalents for those frac- 
tions which would be of greatest help, has long been 
desired, and as the center distances and diameters of 
gears are generally given in decimals, the need for 
such a table is obvious. 

Consider for example, two spur gears of 22 diametral 
pitch, having 36 and 42 teeth: by dividing the sum of 
the teeth in both gears by twice the diametral pitch, 
we find the center distance to be (36 + 42) ~ (2 * 
22) = 78 — 44 = 1°*/,, or 1"/.,.. 

From the accompanying table it will be found that ”/,, 
equals 0.7727, hence the center distance is 1.7727 inch. 
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= 1"/,,. According to the table “/,, — 0.7273. Hence 
the outside diameter of the above gear equals 1.7273 
inch. 

I have found it a most useful table when calculating 
gear trains, and trust it will be appreciated by the 
readers of the American Machinist. 


Moving Machinery 
By H. LAUTERBACH 

In an article under the above title on page 1060, 
Vol. 47, Oscar C. Koehler describes a method of laying 
out floor positions by means of templets of wood, made 
to the dimensions of the machines to be moved. 

While there can be no doubt of the certainty of this 
method, the writer has a plan which he believes will 
insure quite as satisfactory results without the expense 
involved in making and placing the templets. 

First, lay out to convenient scale on the drawing 
board a diagram of the floor space to be occupied, to- 
gether with all permanent obstructions, as pillars, pip- 
ing, etc. On a separate drawing lay out to the same 
scale and in any convenient position, all tools, machines 
and work to be placed on the floor, marking each outline 


DECIMAL EQUIVALENTS OF FRACTIONS OF AN INCH 


Numerators 
9 10 


Terms 1 2 3 a 5 6 7 11 12 13 14 15 16 17 18 19 
3 0.3333 0.6667 
4 0.2500 0.5000 0.7500 
5 0.2000 0.4000 0.6000 0.8000 
6 0.1667 0.3333 0.5000 0.6667 0. 8333 
7 0.1428 0.2857 0.4286 0.5714 0.7143 0.8571 
8 0.1250 0.2500 0.3750 0.5000 0.6250 0.7500 0.8750 
9 0.1111 0.2222 0.3333 0.4444 0.5556 0.6667 0.7778 0.8889 
a 10 0.1000 0.2000 0.3000 0.4000 0.5000 0.6000 0.7000 0.8000 0.9000 
5 1} 0.0909 0.1818 0.2727 0.3636 0.4545 0.5455 0.6364 0.7273 0.8182 0.9091 
bt 12 0.0833 0.1667 0.2500 0.3333 0.4167 0.5000 0.5833 0.6667 0.7500 0.8333 0.9167 
= 14 0.0714 0.1428 0.2143 0.2857 0.3571 0.4286 0.5000 0.5714 0.6429 0.7143 0.7857 0.8571 0.9286 
= 16 0.0625 0.1250 0.1875 0.2500 0.3125 0.3750 0.4375 0.5000 0.5625 0.6250 0.6875 0.7500 0.8125 0.8750 0.9375 
4 18 0.0556 0.1111 0.1667 0.2222 0.2778 0.3333 0.3889 0.4444 0.5000 0.5556 0.6111 0.6667 0.7222 0.7778 0.8333 0.8889 0.9444 
2 20 0.0500 0.1000 0.1500 0.2000 0.2500 0.3000 0.3500 0.4000 0.4500 0.5000 0.5500 0.6000 0.6500 0.7000 0 $300 0.8000 0.8500 0.9000 0.9500 
- 22 0.0455 0.0909 0. 1364 0.1818 0.2273 0.2727 0.3182 0. 3636 0.4091 0.4545 0.5000 0.5455 0.5909 0.6364 0.6818 0.7273 0.7727 0.8182 0. 8636 
24 0.0417 0.0833 0.1250 0.1667 0.2083 0.2500 0.2917 0.3333 0.3750 0.4167 0.4583 0.5000 0.5417 0.5833 0.6250 0.6667 0.7083 0.7500 0.7917 
26 «0.0385 0.0769 0.1154 0.1538 0.1923 0.2308 0.2692 0.3077 0.3462 0.3846 0.4231 0.4615 0.5000 0.5385 0.5769 0.6154 0.6538 0.6923 0.7308 
28 0.0357 0.0714 0.1071 0.1428 0.1786 0.2143 0.2500 0.2857 0.3214 0.3571 0.3928 0.4286 0.4643 0.5000 0.5357 0.5814 0.6071 0.6429 0.6786 
30 0.0333 0.0667 0.1000 0. 1333 0.1667 0.2000 0. 2333 0.2667 0.3000 0.3333 0.3667 0.4000 0. 4333 0.4667 0.5000 0.5333 0.5667 0.6000 0. 6333 
22 0.0312 0.0625 0.0937 0.1250 0.1562 0.1875 0.2187 0.2500 0.2812 0.2125 0.3437 0.3750 0.4062 0.4375 0.4687 0.5000 0.5312 0.5625 0.5937 
36 ©6.00.0278 0.0556 0.0833 0.1111 0.1389 0.1667 0.1944 0.2222 0.2500 0.2778 0.3055 0.3333 0.3611 0.3889 0.4167 0.4444 0.4722 0.5000 0.5278 
40 0.0250 0.0500 0.0750 0.1000 0.1250 0.1500 0.1750 0.2000 0.2250 0.2500 0.2750 0.3000 0.3250 0.3500 0.3750 0.4000 0.4250 0.4500 0.4750 
Numerators 
Terms 20 21 22 23 24 25 26 27 28 3] 32 33 34 35 36 37 38 39 
3 
4 
5 
6 
7 
8 
9 
2 10 
6 tl 
2 12 
Ee 14 
E 16 
= 18 
& 2 
= 22 0.9091 0.9545 
24 0.8333 0.8750 0.9167 0.9583 
26 0.7692 0.8077 0.8462 0.8846 0.9231 0.9615 
28 0.7143 0.7500 0.7857 0.8214 0.8571 0.8928 0.9286 0.9643 
30 0.6667 0.7000 0.7333 0.7667 0.8000 0. 8333 0.8667 0.9000 0.9333 0.9667 
32 9.6250 0.6562 0.6875 0.7187 0.7500 0.7812 0.8125 0.8437 0.8750 0.9062 0.9375 0.9687 
30 0.5556 0.5833 0.6111 0.6389 0.6667 0.6944 0.7222 0.7500 0.7778 0.8055 0.8333 0.8611 0.8889 0.9167 0.9444 0.9722 
40 0.5900 0.5250 0.5500 0.5750 0.6000 0.6250 0.6500 0.6750 0.7000 0.7250 0.7500 0.7750 0.8000 0.8250 0.8500 0.8750 0.9000 0.9250 0.9500 0.975 


If the pitch diameter of some gear is to %e found— 
for example a gear of 22 diametral pitch, having 36 
teeth—we divide the number of teeth by the diametral 
pitch, with the result 36 — 22 — 1"/,,. From the table 
“/. = 0.6364. Hence the pitch diameter of the gear 
equ: 1.6364 in., while the outside diameter equals 
bite! diameter plus twice the addendum, thus: 1”*/,, + 

1*/,, = 1.7273 inch. 

v en the outside diameter of the same gear is re- 
quired, without knowing the pitch diameter, we add two 
to the number of teeth and divide the sum by the 
diametral pitch, giving (2 + 36) + 22 — 38 ~ 22 


plainly for identification. With a pair of scissors cut 
out the pieces outlined on this second drawing and place 
them upon the first drawing, according to the previous- 
ly determined arrangement; any interference will be 
promptly checked and the pieces may be moved about 
until a satisfactory arrangement is found; indeed, 
would be an unusual case where such movement would 
not suggest a more advantageous arrangement than the 
one first planned. 

We have located all machines for a new plant and 
have made several changes due to expansion, using this 
method with uniformly satisfactory results. 
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Overcoming Loose-Pulley Trouble 
on a Special Drive 


By J. LIMBRUNNER 


In Fig. 1 is shown the general arrangement of the 
driving pulleys on the shaft of an extractor (textile 
machine). A different size of pulley is mounted at 
each end of the shaft. When the machine is not in 





DRUM y 





ome cnece owes HR 





SM. 
4. OE ACHINE y_. 





MACHINIST 





Vol. 48, No. 8 


chines, is shown in Fig. 2, and consists of a separate 
cast-iron stand C. This stand is secured to the side 
frame D of the machine. At the top of the stand c 
is fastened a cast-iron bearing bracket EF, which serves 
to hold a stationary stud F. This stud which has a 
head G at one end large enough to be a running fit 
in the pulley hub H, is held in the bracket EF by means 
of two setscrews J. The pulley is provided with a 
bronze bushing K, and an oiler L of the talcum-candle 
type. From the illustration it 
will be seen that the loose pulley 
is absolutely independent of the 
shaft. Consequently, no matter 
how fast the shaft may be run- 
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ning the loose pulley is not af- 
fected and the bushing does not 
wear out. I will say, however, 
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use the belt at each end is running idle on the loose 
pulley. 

When winding goods on the drum, which is secured 
to the shaft, the belt is shifted to the large tight pulley, 
and the drum will then run at 27 r.p.m., while the 
small loose pulley runs at an approximate speed of 
410 r.p.m. 

The goods being all wound on the drum the belt is 
shifted back on the large loose pulley and the belt 
at the other end moved to the small tight pulley thus 
making the drum run about 410 r.p.m. The outcome 
is that the shaft revolving inside of the large loose 
pulley at this high speed acts as a lap; the result 
being the rapid wearing of the bushing in the pulley. 

All kinds of bronze and wood bushings were tried, 
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F'G. 2. IMPROVED METHOD OF MOUNTING PULLEY 
but none of these stood up very long, and the repair 
of the machines became quite an expense. 

Finally the writer worked out the following plan, 
which has now been tried on two machines for about 
a year, and has been found to be successful as no 
bushings have had to be replaced on these machines 
during that time. Improvement, as applied to two ma- 
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OLD METHOD OF BUSHING PULLEY 


one caused most of the trouble, 
and not much would be gained 
by mounting the small loose 
pulley in the same manner. 
While this improvement is used 
on textile machinery there is no 
reason why it could not be applied to all kinds of 
machinery where a somewhat similar set of operating 
conditions have to be contended with. 





Handy Screw Jacks 
By R. W. DERBY 


Being in need of a pair of jacks in our shop and 
not caring to go to the expense of making a pattern 
for the body and base, I hit upon the idea of making 
them from pipe parts. Two pieces of 2-in. pipe 7 
in. long were cut and threaded 
on one end. These were 
screwed into two 3-in. to 2-in. 
reducing couplings. A pattern 
was made for two base flanges 
which were cast, finished and 
threaded to fit the large end of 
the coupling as shown in the ac- 
companying sketch. Two cast- 
iron bushings for the 2-in. pipe 
were made from some old forge 
weights, were drilled and 
threaded inside to a depth of 2 
in. to fit a 12-in., 5-pitch square- 
thread screw. The remaining 
length of the bushings, which 
were 8 in. over-all, were coun- 
terbored for screw clearance. 
The screws were made from 
244-in. discarded shafting. Han- 
dles for carrying were made of 
+ by 8-in. machine-steel bolted 
on with capscrews. While pat- 
terns were required for the base 
and cap castings, the only other parts not worked out of 
scrap were the reducing couplings. The illustration 
shows the cross-section of the jack. 
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War Industries Being Brought Under 
Modern Engineering Control 


By MONT SCHUYLER 


Associate Editor, “Engineering News-Record” 


*“ERMANY had prepared for a six months’ war. 

Her supplies, her armies, her transportation sys- 
ter) were all tuned for this period. For the general staff 
hac figured the campaign with such precision—so they 
thought, at least—that any greater extension of prepara- 
tion would be a waste of national effort. Only one man 
in the empire felt that the chance of plans miscarrying 
was of sufficient importance to provide against. His 
suggestions to Gen. Falkenhayn were laughed at. 

This man, an engineer high in the counsel of the 
Allgemeine Elektricitaits Gesellschaft, felt that to enter 


2 


ITEM ROUTE 5 


CARTRIDGES 
COMPLETE 
BANDOLEERS Cormmplete 
In Process 
Material 
on Hand 


BULLETS Cornplere 
/n Process 
Material 
on Hand 


PowdER{Pounds) | Delivered 


FOR BULLETS 
NICKEL JACKETS 
LEAD SLUGS 


/200M | 2400M, 
In Process | 


In Process 








FOR BULLETS 
NICKEL JACKETS 
LEAD SLUGS 


Marerial 
on Hand } 
/37/4 





serves, and all specialists in this work in their civil 
capacities, keep in touch with the promises and per- 
formances of manufacturers, determine wherein lies 
the cause of delays and what steps must be taken to keep 
production up to the schedule of requirements which 
have been determined as necessary to our full and suc- 
cessful participation in the war. No simple task, this. 
With ordinary statistical methods it is probable that no 
appreciable result would have been attained, for the 
complexity attending the manufacture of an item so 
small as a ball cartridge involves the coérdination of an 
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COMPLETE HISTORY OF WORK IS GIVEN ON ONE CHART 


into a project as subject to failure as a military cam- 
paign, without a plan whereby every resource of the 
nation might be concentrated on the effort, was suicidal. 
But his feelings ran counter to the convictions of the 
all-high command. He had to wait for the stalemate of 
December to obtain the opportunity of putting the whole 
of the industrial resources of the country on a planning 
and progress chart basis. 

This sidelight on the military situation in Europe at 
the beginning of 1915 is neither invention nor rumor. 
It is fact, well vouched for by men of undoubted re- 
liability. Therefore, it should be welcome news to the 
engineers of America to know that a start in the proper 
direction has already been made in this country. The 

fice of the Chief of Ordnance has had for some time 
a planning’ division in certain of its own shops, and is 
now extending this most important work to all the fac- 
tories which are making supplies for the office. The 
Progress Section of the Control Bureau, this last func- 
tioning as a division of the Ordnance office, keeps its 
mind on the progress of all war orders within its juris- 
diction. Under Major Sanford E. Thompson a corps of 
men, volunteers holding commissions in the U. S. Re- 





amount of data that would be utterly undigestible unless 
reduced to a form which is visually understandable. 
The use of “progress charts” is known to engineers 
as one of the significant contributions to the industrial 
development of the past few years. Here was a situa- 
tion of a size that would prove, once and for all, the 
value of these charts and their adaptability to the great- 
est problems of today—for never before has such a trial 
been made. If the success which is indicated at the 
present moment is attained, it is safe to say that a new 
rationality will have come into industry to stay. For 
no plant which has once had the opportunity of benefit- 
ing from the application to production of sound engi- 
neering principles, of which the progress chart is an 
example, would willingly go back to the antediluvian, 
hit-and-miss method of ordering, routing, and shipping. 
If once these principles attain a firm footing in the fac- 
tories, there is no doubt that the application of progress 
charts will find wider fields. There seems to be no 
reason why futures of other and more general character 
should not be provided against in a similar manner. 
The method is the logical outcome of the scientific 
management movement of the past decade. It purposes 




















































AMERICAN 


342 








to set before the planning board of an industry the speed 
at which various parts of a mechanism or product must 
be completed, in order to avoid the delays which attend 
an unordered process. To do this properly presupposes 
a knowledge of the processes, an organization to collect 
the data during the period of manufacturing, and a 
body of men who are to reduce this statistical matter to 
comprehensible form, The difference between the prog- 
ress engineer and the statitician lies somewhere in 
this last step. There have been statisticians in Wash- 
ington before. There still are some there—and of value 
in the steps preceding the final analysis. 

Leaving out of consideration the charts which show 
the demands as voiced by the general staff—not only 
because of their complexity, but also because of their 
nonengineering interest—attention is drawn to the ac- 
companying illustration which shows, as an imaginary, 
not an actual, example, the planning involved in and 
the follow-up applied to an order for ball cartridges. 
Certainly there is something startling in the series of 
lines, light and heavy, which tells the whole story of 
the progress being made at a hypothetical plant. Yet 
one accustomed to an interpretation of such graphs 
could indicate the point at which the factory organiza- 
tion fell down, and, if at all cognizant of the processes 
connected with the manufacture of cartridges, could 
point out wherein the failure la,, what steps should have 
been taken to prevent the obvious delays, and what 
should be done now to remedy past mistakes and to avoid 
future trouble. 


USE OF THE CHART 


Before going into a somewhat detailed description 
of this particular chart, which is of the type evolved by 
H. L. Gantt, and originally introduced by him in the 
Ordnance Bureau, a short explanation of the various 
conventions and symbols is in order. Given a full un- 
derstanding of the meaning of these, there is nothing 
recondite or even difficult about the scheme or its ap- 
plication by any engineer who has once mastered the 
basic idea. He should have no trouble in applying the 
method to his own work, whether it be road construc- 
tion or the manufacture of structural steel members. 

The angle of the lower right quadrant, drawn in light 
lines, indicates the date on which the material should 
be on hand, started in process, or the time when final 
assembly should be initiated. ‘This date is determined 
upon by the Government inspector after an examina- 
tion of the plant and a consultation with the manage- 
ment. The terms of the contract also enter at this point, 
for obviously the date of delivery has much to do with 
the time at which the work should be started and the 
speed with which it should be prosecuted. 

To the right of these angles will be found a figure which 
indicates the number of pieces scheduled for completion 
during the week. Until a different figure appears on 
the same horizontal line, this holds as the schedule. The 
light line below is the percentage of that week’s allot- 
ment which was completed during that period. For 
instance, the light angle in the top line is witness to 
the fact that complete cartridges should be available 
at the beginning of the week of Feb. 2, and the figure 
shows that 2,000,000 should be delivered during that 
week. The small letter “z” (zero) records that no de- 
liveries were made, while the light line in the next 
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week’s space, extending over three of the five divisions, 
signifies that 60% of the number expected during that 
week were completed. Similarly, in the following week, 
140% of the 2,000,000 allotment was completed. 

In some other cases, as under “Bandoleers Com- 
pleted,” more were finished during the weeks beginning 
Feb. 9 and Feb. 16 than were scheduled for these periods. 

In such cases, the lines would overlap, so they are 
separated by a slight vertical displacement of the second 
week’s line. 

As a final step in the recording of any item entering 
into the complete cartridge, the light horizontal lines 
are added and the combined length is drawn as a heavy 
line, beginning at the point set by the light angle as the 
date upon which the route should be taken. Thus 
it may be seen that at the end of the week of Feb. 16 
only 4,000,000 cartridges had been finished, although 
an adherence to schedule would have made 6,000,000 
available. This deficiency was corrected during the fol- 
lowing weeks, as may be seen from the chart. 


CHART GIVES INFORMATION QUICKLY 


This information can be obtained from a mere glance, 
and is surely more immediately apparent than a similar 
statement in figures. Furthermore, the same chart, in 
a space that the eye can easily cover at one glance, yields 
information which allows an almost absolute determina- 


' tion of the causes of delay; for the same principles that 


were applied to the progress of the complete cartridge 
through the factory can be and are applied to each of 
the separate items which go to make up the unit. 

Furthermore, the material on hand is similarly plotted. 
The week-to-week history of the contract is set before 
the man responsible for the completion of that particular 
contract, and he is able to put his finger on the division 
of the work which is lagging 2nd holding up delivery. 
An examination of the chart, based upon an understand- 
ing of the foregoing paragraphs, will show why deliver- 
ies of completed cartridgees were not begun at the 
time scheduled. In this case the trouble can be traced 
to the lack of sufficient powder. The chart shows that 
during the week of Feb. 2 the first delivery was made, 
while the schedule called for delivery during the week 
of Jan. 26. This first delivery was not enough to start 
work on, but taken with the deliveries during following 
weeks it was sufficient to bring the schedule up to the 
desired figure in a very short time. 

These charts are made by the Government inspectors 
at the various plants, as a part of their routine duty. 
They are forwarded to Washington, finally getting to 
the hands of the Progress Section of the Control Bureau. 
Here they are reduced to the form in which they are to 
be used, plotted and analyzed. The section has no im- 
mediate control over the work at the factory, but keeps 
itself aloof and in the attitude of a student endeavoring 
to determining causes. In a sense, it is the “Intelligence 
Department,” to use a phrase that is coming into wider 
use, in which the manifestations of disorder and mis- 
understanding are caught soon after their appearance, 
and studied with the purpose of determining wherein 
the difficulty lies. 

Nor must it be thought that the object of such work 
is criticism. Rather, the work functions fully only when 
it can forestall criticism. Its real purpose, then, is found 
in its ability to forecast trouble in such a manner that 















Pebruary 21, 1918 





sips may be taken to prevent disastrous growth. The 
more complete the data on which such an organization 
works, and the more full its opportunity to digest the 
s'.tisties which come before it, the greater service it 
eon render. Where the limit of value of this modern 
service lies has not yet been determined. Today the 
further the analyses are pushed, the more definite and 
usable become the results. 

it may readily be seen, since these charts are being 
kopt up to date on every item which is required by the 
office of the Chief of Ordnance in its many activities, 
that master charts may be used to any extent that seems 
desirable or necessary. The statistics of the supplies 
for a complete unit, or even an expeditionary force, may 
be reduced to the same basis. In such form information 
in the hands of the general staff, for instance, can be 
made of incalculable value in determining the possible 
movement of troops, and in a manner to prevent the 
unfortunate situations that have been considered, in the 
past, inevitable accompaniments of large-scale military 
operations. 


Workers for the Shipyards 


Because ships are the primary factors in the winning 
of this war, and because the construction of these ships 
depends, and will always depend, upon labor, there has 
been created an organization of workmen known as the 
United States Shipyard Volunteers, enrolled under the 
Public Service Reserve. This organization is composed 
of workmen who are willing to give a good day’s work 
for a good day’s pay; workmen who are not asked to 
sacrifice present positions to rush madly off to ship- 
yards which may not be able to accommodate them for 
the moment, but who stand ready when called upon to 
do a particular job for a particular wage in a par- 
ticular place, and who have enrolled themselves in this 
organization so that when needed they may be readily 
reached. 


THE NEED IS GREAT 


The need of the nation is great. The Shipping 
Board has the money, the housing of men is being 
arranged for, the yards are being completed and the 
materials provided. All that now is lacking is the 
knowledge of the need that will inspire loyal and efficient 
mechanics to enroll for service in the yards, but not 
in a fashion to disrupt the business of the country 
through the robbing of present industries. On the other 
hand it is planned to make a careful selection of men 
whose places can be filled without hardship, and who 
when called upon to give up the jobs they now hold 
will have waiting for them definite positions at definite 
wages in definite yards. 


SHIPYARD MEN OUT OF DRAFT 


Men actually working in the shipyards will be placed 
in the deferred class in the draft. ' 

{t is urged, therefore, that mechanics go at once to 
tie nearest enrollment agent of the United States Public 
Service Reserve of the Labor Department, or to the 
lo-al enrollment agent of his State Council of Defense, 
vd register themselves as willing to work in the ship- 
ords if needed; then to retain their present positions 
‘il called personally for service. 
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Through the Council of National Defense an appeal 
has been made to governors, mayors, and other promi- 
nent officials, to stimulate interest in their communities. 

Edward N. Hurley, Chairman of the United States 
Shipping Board, and President of the Emergency Fleet 
Corporation, says: 


INSPIRING WORDS FROM CHAIRMAN HURLEY 


If the American people could be made to realize the 
necessity of building ships before this war can be won, they 
would subordinate local needs to national necessity. They 
would realize that not merely the safety of the nation de- 
pends upon the quick building of ships, but that industry 
itself must be disturbed and labor inconvenienced until such 
time as all the shipyards are working at their maximum 
capacity. 

The man who lays down on the job in a shipyard, reduc- 
ing his output, does not give employment to another man to 
make up his deficiency. Instead, he throws two or three 
men out of work, because everything that labor turns out 
for exportation must wait upon the completion of the ship 
which is designed to carry such supplies. 

To manufacture thousands of tons of war munitions and 
other commodities for our army and then send them to the 
seaports, and not have ships to carry these supplies to 
France, will cause more congestion at our seaport terminals, 
and will ultimately result in the complete closing down of 
many of our industries. 

The happiness of every man, woman and child in this 
country is involved in the shipbuilding program. Every 
rivet driven in the shipyards brings us nearer to the suc- 
cessful termination of the war. It is a question of man- 
power in shipbuilding, and within sixty days we will require 
250,000 skilled mechanics to help the other loyal men now in 
the yards to build ships so fast that supplies can be fur- 
nished to our boys in the trenches who are making the 
supreme sacrifice for their country. 


Charles Piez, Vice-President and general manager of 
the Emergency Fieet Corporation, says: 


We have the task of getting the men, and we have the 
greater task of imbuing the entire community, the entire 
nation, with the supreme importance of this shipbuilding 
program. It does take precedence over every other single 
effort that we are making to win the war, and that message 
must be carried to every citizen. 


A Duty OF THE HIGHESET PATRIOTISM 


We must have inspiration in every man who works in the 
shipyards, and every one connected with them. We must 
have the idea that a man who does work in the shipyard 
is carrying with him the same sacrificial service, perform- 
ing the same duty as the man at the front. 

It is not merely a job of eight hours, paying big wages. 
Conditions are not ideal in every community where ships 
are being built, although the Government is trying to make 
them so. The men must have that impressed upon them— 
they must not kick; they must not resist going. They have 
temporarily to bear that burden so that these ships may be 
gotten out, and the cause won in the earliest possible time. 


In addition to the card which the volunteer fills out 
for the Public Service Reserve, he signs the following 
franked postcard, addressed to Chairman Hurley at 
Washington: 


Appreciating the Nation’s imperative need for skilled 
workmen to build merchant ships with which to overcome 
the submarine menace, I request to be enrolled as a member 
of the United States Shipyard Voiunteers of the Public 
Service Reserve. I realize that the World War will be won 
or lost in the American shipyards. Every rivet driven is a 
blow at the Kaiser. Every ship turned out brings America 
nearer to victory. , 

It is understood that if I am asked to enter shipyard em- 
ployment, my compensation shall be at the rate of wage 
prevailing in such yards. 


The button which the workmen receive after enroll- 
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ing bears this inscription: “U. S. Shipyard Volun- 


teers.” 


A SERVICE CERTIFICATE TO ALL WHO ENROLL 


The text of the certificate which is given to him upon 
enrollment, or sent later, reads: 

This is to certify (name of volunteer) of (city, state), 
has enrolled in the United States Shipyard Volunteers of 
the Public Service Reserve to aid the Nation in its impera- 
tive needs for merchant ships with which to overcome the 
submarine menace and maintain our forces at the front. 

The World War will be won or lost in the American Ship- 
yards. Every rivet driven is a blow at the Kaiser. Every 
ship turned out brings America nearer to victory. _ 

Those who give their strength and their influence to the 
speedy construction of ships render service that is patriotic 
and highly essential to the successful termination of the 


war. 
EpWArRD N. HURLEY, 
Chairman, U. S. Shipping Board. 


WORKERS NEEDED 


The list below shows the kinds of trades most needed 
in shipbuilding, and a particular appeal is addressed 
to men in such occupations to enroll in the Reserve: 

Acetylene and electrical welders; asbestos workers; 
blacksmiths, anglesmiths, drop-forge men, flange turn- 
ers, furnace men; boilermakers, riveters, reamers; car- 
penters, ship carpenters, dock builders; chippers and 
calkers; electrical workers, electricians, wiremen, crane 
operators; foundry workers; laborers, all kinds; lofts- 
men, templet makers, machinists and machine hands, all 
sorts, helpers; painters, plumbers and pipefitters; sheet- 
metal workers and coppersmiths; ship-fitters; structural 
iron workers, riveters, erectors, bolters up; other trades, 
cementers and crane men. 


Thomas Fawcus 


Thomas Fawcus, President of the Fawcus Machine 
Co., Pittsburgh, Penn., died Jan. 22, at Mercy Hospital 
after an illness of about three weeks, leaving a widow 
and two daughters. 

Mr. Fawcus was born in England in 1866. Coming 
to this country in 1888 he located at Birmingham, Ala. 
Later he became connected with enterprises in Chat- 
tanooga, Tenn. Afterward he came to Pittsburgh, 
being associated in turn with the Westinghouse Electric 
and Manufacturing Co., Anderson-Dupuy Co. and the 
R. D. Nuttall Co. 

In 1900 he organized the Fawcus Machine Co., Pitts- 
burgh, for the manufacture of gears and special ma- 
chinery. The company started business in a one-story 
building at 2820 Smallman St. This was later in- 
creased by the addition of a second story. In 1906, 
the building at 2828 Smallman St. was added. Under 
the able management of Mr. Fawcus the growth of 
the business was so rapid that in 1910 the plant at 
Ford City, Penn., was purchased. 

Mr. Fawcus was endowed with the rare combination 
of superior executive ability and a keen inventive 
brain. This is attested by the growth of the company 
and his many mechanical inventions, the most notable 
of which are the machines for cutting herringbone 
gears. In 1912 Mr. Fawcus started to design and 


develop the Fawcus herringbone gear cutting ma- 
chines, which were later covered by patents both in the 
United States and foreign countries. 


The development 
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of these machines has had the constant attention of \ir. 
Fawcus and has proven successful and satisfactory in 
every respect. 

Mr. Fawcus was a member of the American Soci<ty 
of Mechanical Engineers, Society of Engineers of 
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THOMAS FAWCUS 


Western Pennsylvania, Calvary Episcopal Church, 
Duquesne Club, Oakmont Country Club and St. Andrews 
Brotherhood. 


To Discourage the Enlistment of 
Technical Students 


The recent action of the Secretary of War regarding 
the drafting of technical men is most encouraging from 
many points of view. 

The new ruling is that if technical students wait until 
drafted, they can upon summons to the draft camp, take 
with them a letter from the president of a technical in- 
stitution stating their special qualifications, such letter 
to be filed with the occupational census questionnaire 
of the War Department. The Secretary of War also 2'- 
thorizes the statement that effort will be made to use 
each student’s special training in connection with spec: «!- 
ized occupations in the army, so as to afford technica! 
students of draft age, fully as great an opportunt'y 
through the draft as if they enlisted now. 

This is a decided step in the right direction, and ¢¢ 
Secretary of War is to be congratulated on taking t's 
advanced stand. It will do much to hearten those w 10 
were discouraged over our apparent failure to benefit 
the sad experience of England and France in the ear! ‘<r 
days of the war. 
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EDITORIALS 


The Honor of the U.S. R. 


HE reserve officers of the Ordnance Department 

have a great responsibility. They must give their 
best work and more to the Government at this time. 
Not only is their personal honor and reputation at 
stake but also that of the engineering and business 
branches which they represent. It is in their power 
to increase or to injure both. 

Hundreds of these reserve officers are giving their 
best efforts, are working long hours, enduring dis- 
comforts and sacrificing substantial incomes in 
order to serve the country at this time. They are 
making an excellent record for efficiency and have 
made possible the sudden expansion of the work 
of the Ordnance Department. 

But there is unfortunately another side which 
must be seriously considered. In some few instances 
at least, these officers are forgetting that service to 
the country ‘is the first consideration—that all else 
is secondary. They are forgetting that orders must 
be placed absolutely without regard to previous 
business connections or personal considerations of 
any kind. 

There is a natural tendency to place orders with 
those whom one knows, but the greatest care must 
be used to avoid causes for suspicion that self-in- 
terest in any way influences the decision. It is im- 
possible to be too careful where orders go, and what 
terms are secured. It is much better to err on the 
safe side than to seem to show favoritism in any 
casé. 


HE policy of some concerns, in the machine bus- 

iness at least, is to quote Government orders the 
very best jobber’s price on all products which are 
sold through the trade. In spite of this, however, 
orders are being placed through supply houses that 
must pay at least five per cent. more for the goods 
ordered ‘than the Government would pay direct. 
What they charge the Government depends on the 
elasticity of the conscience of the dealer and the 
knowledge of the officer placing the order. 

In some cases these orders are being placed by re- 
serve officers who are or were connected with the 
supply firms which secure the order. In other in- 
stances, reserve officers refer all who wish to build 
machinery for the Government to dealers or build- 
ers of machinery who because of their size are im- 
portant factors in supplying Government needs, and 


with whom they were formerly connected. It is 
even charged that dealers and manufacturers re- 
ceive advance tips by phone and wire from reserve 
officers who have been in some way connected with 
them in the past. 

There are doubtless many cases where preference 
has been given in certain quarters in the firm be- 
lief that the best interests of the country were thus 
being served. Unfortunately there are many in- 
stances where no such excuse exists but where the 
desire to favor old friends or to pave the way for 
a good position later has been the deciding factor. 
This is no time for personal considerations of either 
position or profit. The duty of everyone is to serve 
as best he may. 


UT few are given such opportunity to serve not 

only the country but their own profession as is 
now given the reserve officers of the War Depart- 
ment. The integrity of mechanical business and of 
professional men will be judged by the way in which 
the reserve officers justify the confidence placed in 
them. The honor and reputation of the industry 
will be marred unless the reserve officers drawn 
from their industry prove that they can forget self- 
interest and work solely for the common good. 

Investigations usually follow such huge undertak- 
ings, and if questionable deals have been made 
they are sure to come to light; but whether investi- 
gation be made or not it should be the aim of all 
so to serve the country that there can be no question 
as to motives or the results. 

We have faith that the reserve officers will guard 
their opportunity so jealously that any of them who 
forgets his obligations and his responsibility will 
be forced out of the service. 


HE American Machinist is ready to do its share 

in helping to maintain the high standard which 
we know actuates the great majority of those in uni- 
form. It is ready to uphold all who try to do the 
right; to condemn those who neglect or forget their 
duty, whether regular or reserve. 

This is the time to show the world that we are 
not a nation of money-getters; instead, that the op- 
portunity for service outweighs all other consider- 
ations. Let “U. S. R.” become a synonym for hon- 
orable and unfaltering service. 
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“Rex”. Die-Testing Press 


The Sundstrom Manufacturing Co., 3201 Shields Ave., 
Chicago, Ill., is now marketing the “Rex” die-testing 
press, shown in the illustration, which is for the 
purpose of spotting dies, finding blanks, shearing-in 
punches, locating dowel pins, etc. The device has a 

















“REX” DIE-TESTING PRESS 


leverage of 20 to 1, making it sufficiently powerful 
to cut blanks up to 3x44 in. from sheet stock up to 
¢» in. thick. The slides are gibbed, allowing adjustment 
for wear, and the square shank holder takes shanks 
up to 2 in. in diameter. The depth of throat is 7 in., 
the stroke is 1} in., the die space with the head down 
is 64 in. and the weight is about 260 lb. 


Defiance No. 4 Turret Screw Machine 


The Defiance Machine Works, Defiance, Ohio, has 
recently placed on the market the No. 4 turret screw 
machine illustrated. The machine is equipped with 


geared friction head, automatic chuck, bar feed and 
hand longitudinal feed to cutoff. All gears are com- 
pletely guarded. The head is of the cone-type drive 
with friction back gears, giving two spindle speeds for 
each cone step, or six speeds in all. 
are cast integral to insure strength and rigidity. 


The head and bed 
The 
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Photographs and data 


automatic chuck and bar feed are operated by a lever 
within reach of the operator, and unless otherwise 
specified one collet for 13-in. round stock is furnished 
with the machine. The collet is adjusted automatically 
for slight variations in the diameter of the stock by 
a stepped wedge. The hexagon turret is regularly fur- 
nished with tool holes bored 13 in. in diameter and fitted 
with binder screws. Bolt holes are also provided to 
fasten tools to the turret faces. The turret is ‘indexed 
automatically by reversing the slide, and turns on a 
steel stud. A hardened-steel lock bolt operates directly 
beneath the cutting tool and works in a tapered, hard- 
ened-steel bushing. The turret slide and saddle are 
adjustable both vertically and laterally by means of 
taper gibs, this feature allowing the turret to be kept 
in correct alignment with the spindle. The cutoff slide 
is controlled with a hand wheel and screw, adjustable 
stops controlling the forward and reverse movements. 
A swiveling toolpost is provided at the front of the 

















DEFIANCE NO. 4 TURRET SCREW MACHINE 
Maximum collet capacity, 1§-in. rounds, 1}%-in. hexagons, and 


1% ~in. squares; maximum capacity through spindle, 2-in. rounc 
1}-in. hexagons, 18-in. squares; diameter of spindle hole, 275 i". ; 
thread on spindle, 3% in. in diameter, 6 pitch; spindle spee 
six, 37 to 412 r.p.m.; swing over bed, 16 in.; swing over cut 
slide, 6] in.; width of belt, 3 in.; tool holes in turret, 14 x3 in.; 
size of turret faces, 4} in. wide, 4 in. high; diameter across tt 
ret flats, 94 in.; size of tapped holes in turret faces, § in.; ma: 
mum distance face of collet to turret, 21 in.; center of tool holes 
to top of slide, 32 in.; length of stock turned 8 in.; cross tra’ 
of cutoff slide, 5% in.; longitudinal travel of cutoff slide, 8 i 
width of bed, 84 in.; maximum longitudinal travel of turret. ! 
in.; feeds of turret, four, 0.007 to 0.036 in. per spindle revo! '- 
tion; horsepower required, 2; floor space, 36x102 in.; floor 
space with bar feed, 36x 144 in.; net weight, 2500 Ib. 


slide and a cutting-off toolpost, which can also 
swiveled, is provided at the rear. A handwheel and i»- 


closed screw, operating a longitudinal feed which 
essential for facing, necking, etc., is regularly supplied. 
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Avtomatic feed for the turret slide can be furnished 
to order. This is an all-geared device and provides 
four changes of feed which can be obtained by shifting 
a lever placed within reach of the operator. An auto- 
matic pump furnishes a continuous stream of lubri- 
cant regardless of the direction of motion of the 
m: chine. 


Elwell-Parker Type WB Electric Truck 


The Elwell-Parker Electric Co., Cleveland, Ohio, is 
now marketing the 4-wheel steer, 2-wheel drive elec- 
tric truck illustrated, which is known as their Type WB. 
The truck is equipped with a single worm reduction 
drive, a differential with 4 bevel pinions and an axle 
of the full-floating type. Three speeds are possible in 

















ELWELL-PARKER ELECTRIC TRUCK 


either direction, 400 to.650 ft. per min., and the capacity 
is 4000 lb. Malleable iron or steel castings are used 
throughout, and the solid, pressed-on rubbed tires 
measure 213 x 34 in. and 15 x 33 in. The turning 
radius of the outside edge is 9 ft. 3 in., the over-all 
dimensions 40 x 124 x 50 in., and the platform dimen- 
sions are 40 x 93 in. 17 in. from the floor. The batteries 
used are of the Edison, Ironclad or lead type, and of 
such capacity as to complete a day’s work without re- 
charging. The charging current is from 36 to 60 
amperes at 40 volts. The weight ready to run is 2500 lb. 


Becker No. 3 Universal Milling 
Machine 


The No. 3 universal milling machine illustrated, has 
recently been placed on the market by the Becker Mill- 
ing Machine Co., Hyde Park, Boston, Mass. The ma- 
chine is built with a special patented gibbing which, it 
is claimed, renders the knee very solid when locked. It 
has an overhanging arm of solid steel 44 in. in diameter, 
carrying a main arbor support with bushings of hard 
bronze and a center arbor support with a plain bushing 
of hard bronze. The machine is driven by a three-step 
cone pulley, the back gears being inclosed and located 
at the rear instead of on the side of the machine. They 
are operated by means of two levers. The spindle is of 
crucible steel with an adjustable main bearing of bronze 
and two rear ball bearings. The feeds are by means of 
a@ chain drive provided with an idler. 

The dividing head has a front index plate 6 in. in 
diameter with a circle of 24 holes for direct indexing, 
and three side index plates, 74 in. in diameter, with 
holes in the following groups: 15, 16, 17, 18, 19, 20 — 21, 
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23, 27, 29; 31, 33 — 37, 39, 41, 43, 47, 49. In connection 
with the differential gearing, any division from 1 to 382 
is obtainable. It can be set at any angle from 10 deg. 
below the horizontal, through an arc of 185 deg., and the 
swivel block is graduated-and provided with a vernier 
reading to ten min. Thirteen change gears equip the 
head for differential indexing and spiral cutting, and 
spirals may be cut with a lead of from 0.670 to 149.0 in. 
When arranged for differential indexing or spiral cut- 
ting all the gearing forms a unit with the head. The 
dividing head spindle is arranged to be driven directly 
from the lead screw, a special arrangement enabling 

















BECKER NO. 3 UNIVERSAL MILLING MACHINE 

Longitudinal power feed, 30 in. ; cross power feed, 10 in.; verti- 
cal power feed, 19 in.; maximum distance center of spindle to 
table, 193 in.; maximum distance between face of column and 
harness, 234 in.; center of spindle to underside of overhanging 
arm, 6% in.; working surface of table, 50x12 in.; overall table 
dimensions, 54x12 in.; T-slots, three, § in. wide; swivel of ta- 
ble, 47 deg. to the right or left; main bearing, 23 x 5§ in.; taper 
in spindle, No. 11 B & S.; back gear ratio, 6.92 to 1; spindle 
speeds, twelve, 12 to 412 r.p.m.; feeds, twenty-four, 0.002 to 
0.528 in.; swing of dividing head, 10 in.; length of work accom- 
modated on dividing head, 32 in.; swivel of dividing head, from 
10 deg. below horizontal to 85 deg. beyond perpendicular; floor 
space 107} x 64 in.; height, 743 in.; weight, 3800 Ib. 
short leads to be cut. The tailstock is of the one-side 
type, and can be raised and lowered in a vertical plane, 
and swiveled to 10 deg. above or below the horizontal. 

Regular equipment includes double-friction counter- 
shaft 6-in. rotary vise, 8-in. universal chuck, 10-in. 
dividing head complete with change gears, index plates 
and tables, center rest, raising block, No. 16 collet with 
No. 9 B. & S. inside taper, drawbar, oil pot and hook, 
and wrenches. The machine may be arranged for a 


5-hp., variable-speed motor drive if desired. 


Scientific Materials Co.’s Brinell 
Hardness-Testing Machine 


The Brinell hardness-testing machine illustrated, has 
been placed on the market by the Scientific Materials 
Co., 711-719 Forbes St., Pittsburgh, Penn. With this 
machine, the depth instead of the area of the spherical 
indentation produced by the ball is measured. The 
machine is a hydraulic press, the upper neck of which 
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carries the hydraulic piston upon which is mounted a 
hardened steel ball 10 mm. in diameter. The stage on 
which the work to be tested is placed can be raised 
or lowered to accommodate work of various sizes. Two 
pressure gages are mounted at the top, one for regular 
use in measuring the pressure applied, the other to be 
reserved as a test gage to check the pressure readings. 
An automatic levelling stage mounted upon the spindle 
permits irregular shaped pieces to be tested. The hy- 

















BRINELL HARDNESS-TESTING MACHINE 


draulic pressure is produced by a movement of the hand- 
wheel shown at the front of the base. The liquid em- 
ployed is glycerine. After the indentation has been 
made, its depth is measured by means of the depth gage 
which is attached to the piston carrying the steel ball. 
The gage measures the depth, magnifying it 50 times. 
The gage is not affected by any spring in the casting, 
as it is entirely independent. 


Defective Milling-Machine Design 
By E. P. ARMSTRONG 


On page 10, Vol. 44, there was published a letter 
by the present writer entitled “Miller Designer and 
Shop Superintendents,” calling the attention of manu- 
facturers of milling machines to a serious defect in the 
design of such machines in respect to the length of the 
saddle upon which the table slides. In practically all 
such machines that Lave come under the writer’s notice, 
this part is entirely too short, and when the table is 
run out to any extent in either direction, the center 
of gravity falling without the line of support will cause 
that end of the table to sag, and a hole bored in the 
work with the table in this position will not be in 
alignment with a hole bored when the table is in central 
position. If a third hole is bored in the same piece 
at the other end of table travel, the trouble will be 
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still further aggravated; or as a further illustraticn: 
a long piece surface-milled from end to end will n> 
be straight. 

It is useless to say that the gibs should be tivht 
enough to prevent this sag; they will not be; and a: 
milling-machine operator can tell you so. Only wh on 
the builder makes the saddles long enough to ke py 
the center of gravity of the table always well with:;, 
this length, will the difficulty be obviated. 

The writer had hoped the above-cited article wou'd 
be given consideration by the manufacturers, but so f»; 
he has seen nothing to indicate that such was the cas 


An Indexing Device 
By FRANK O. MARTIN 


It was required to cut five keyways in each of several 
shafts for a government job, the keyways to come to th« 
top in the following rotation: 1, 3, 5, 4, 2; spaced ver: 
accurately at 72 deg. apart. The shaft was longer than 
the milling-machine table, and too large to go through 
the indexing head. We cut 10 slots in an old printing 
press ink disk, A, which was at hand, bored the hub to 
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ENLARGED VIEW OF SHAFT 
AN INDEXING DEVICE 


fit the shaft and fastened it in place with a setscrew C, 
as shown in the accompanying illustration. The shaft 
was then placed in V blocks; we used a piece of soft 
brass wire about the diameter of the width of slot in 
disk, placed a button on one end and a plumb-bob on the 
other, hanging it on as at D. Revolving the disk till the 
wire cut off the light on bottom slot, the shaft was 
then clamped in V blocks, and keyway milled; the disk 
was then rotated to the next position and so on, 
The disk being 27 in. in diameter and the shaft | 

in. in diameter it is seen that the error was very slight. 


Exhibits at Lyon Fair 


Merchandise intended for the Lyon Fair to be hel: 
in Lyon, France, Mar. 1 to 15, will be allowed temporary 
admission or entry under deposit of duty, withou' 
special authorization, according to notification from t! 
foreign office to the American ambassador. The perio’ 
allowed for reéxporting these goods will be one mon!” 
from the time of the closing of the fair, and no spec 
formalities will be required. The usual customs dut! 
will be applied to certain articles if they remain 
France. Assurances are given that samples from t« 
United States will be granted priority of freightage. 
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Washington, D. C., Feb. 16, 1918—As an example of 
the way in which production methods have changed and 
as a reason why thoroughly up-to-date production men 
should be used to the fullest extent, the making of 
shells or projectiles with the latest special machinery 
affords an excellent example. 

If an inspector of the old type, or a mechanic of the 
old school were to be given the problem of securing the 
greatest. quantity of shells of large caliber, they would 
probably select the shop which had large engine lathes 
and similar equipment, together with a force of skilled 
men to handle the work. But judging from experience 
in the large shell game during the past two years, this 
method would be a mistake in almost every case. Ac- 
cording to the best information to be secured, the proper 
formula for a shop should be something like this: a 
large shop with no machinery, or even no shop at all; 
an executive with a vision; a good organization; suffi- 
cient credit. 

With these things as a basis, the shops which have 
turned out the most shells with the fewest rejections 
and incidentally made the most money, bought special 
machines, trained green men on single operations, paid 
them big wages and got away with it all. 

To a great extent this procedure also applies to the 
small shellmakers, although some of them have done 
fairly well on standard machines. But when good 
mechanics got fooled as to the best shop for the work, 
we must excuse the army officer or his inspector who 
reports that such a shop is not well enough equipped 
or has not sufficient capacity, especially when he sees 
only empty floor space. The present method is a new 
development, and it keeps mechanics of the older type 
busy keeping up with it. 


GROWTH OF INDUSTRY 


Some idea of the manne r in which the rapid growth of 
war industry has affected some sections of the country 
may be had from a recent report by the Pennsylvania 
Railroad. The report covers the six industrial locali- 
ties of Philadelphia and Hog Island; Baltimore and 
Sp-rrows Point; Baltimore and Aberdeen; Philadelphia 
an° Eddystone; Westchester and Eddystone; and Bristol 
an’ Eddystone. Industrial transportation between these 
po':ts—transportation solely for the workers at the 
plarts at Hog Island, Sparrows Point, Aberdeen and 
Ec. vstone requires 215 passenger cars per day. In ad- 
dit'on to this, the new shipbuilding plant at Bristol, 
Pe:..., will require 10 cars daily to bring men from 
Philadelphia, and 5 cars for those living in Trenton. 
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Special passenger train service for war industries is 
also being maintained at Erie and Huntington, Penn. 

The Government is enforcing the curtailment of pro- 
duction. That is the purpose of the Garfield holidays, 
and of the 25 per cent. fuel saving being asked of various 
industries. The degree of curtailment requested, how- 
ever, has no scientific basis. No one knows whether the 
available shipping capacity requires a 10 per cent. or 
a 50 per cent. reduction. Worse still, no one seems to 
be trying to find out. Yet, on the careful determina- 
tion of the relation of output to available cargo space 
depends the operation of industries, the distribution, 
supply and wages of labor, the housing program, pros- 
pective railroad expansion—in fact, every major problem 
of our war industry. 

There are big problems pressing for solution in Wash- 
ington, but none more important than this. Of what use 
to let new contracts, if they are shortly to be canceled 
or suspended. Of what avail to speed up industries, if 
later they are to be slowed down. To what purpose 
recruit labor forces at great expense, if the organiza- 
tions are to be disrupted through layoffs. 


DANGER OF DISTURBANCES 


Let us face the conditions frankly: we are in danger 
of severe disturbances. An unofficial inquiry recently 
made in Washington brought the investigators to the 
conclusion that we will produce in 1918 for oversea use 
three times as much as we can ship. Suppose the supply 
is only twice as much, or 50 per cent. more: the situa- 
tion still is serious, even granting the storage possibili- 
ties—and storage needs cannot be intelligently estimated 
until there is a central intelligence in Washington 
charged with summarizing the tonnage in prospect and 
balancing it against shipping capacity. 

It is a big job, an important job. It really involves 
knowing how much new tonnage will go into the water 
this year, knowing what the Emergency Fleet Corpor- 
ation actually will do. 

Until this job is done, we shall go forward with bung- 
ling efforts at curtailment, relying on patriotic appeals 
for support of the measures, rather than on facts. 
Meanwhile, we may embark on a housing program two 
or three times larger than needed, on labor recruitment 
which will result first in unnecessarily high wages and 
later in severe labor disturbances, on transportation and 
storage measures that might be unnecessary were the 
facts available. 

Those who have given the matter careful considera- 
tion are being forced to the conclusion that much of the 
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the various factors which affect it. 


This is almost a repetition of what occurred in the 
early days of the munitions contracts with Great Britain 
and France, which business was played as a banker’s 
game and without consulting the engineer until after 
The results will long be 


the contracts had been taken. 


congestion and lack of coédrdination about which we are 
hearing so much, is due to the fact that up to the present 
the majority of the work in Washington has been 
handled by financial men rather than by engineers. Mil- 
lions of dollars’ worth of various kinds of material have 
been ordered, and in many cases without much regard 
to the sequence in which they are required. Some of 
the errors have been brought out by the congressional 
investigation, which has shown that orders have been 
placed without the advice of expert engineers who are 
familiar with production on a large scale, and who know 
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of most value. 


remembered by many people who were properly “stung.’ 
From all appearances the engineer is beginning to 
come into his own, and is to be a guiding factor in mat- 
ters where his particular training and knowledge are 
The real value of the designing and 
productive engineer is beginning to be appreciated 
and there is every reason to believe that the effect of 
this will be widespread and extremely beneficial. 
production engineer of a large plant, studies not onl) 
the methods of producing individual parts, but also 
the relation of the various parts to each other, that 
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a continuous flow of parts may be coming through the 


factory, to secure an uninterrupted output. The sooner 
this is fully understood and the production engineer 
is used instead of the financier in places where the 
former properly belongs, we shall make a much better 
showing as to results. 








, Personals 











Nelson Hall has been appointed production 
engineer of the Fisher Electrical Works, 
Detroit. 

W. H. Vosmer has been made general 
manager of sales of the Donner Steel Co., 
Buffalo, N. Y 
Charies G. Lee, formerly die-sinker fore- 
man with the Moore Drop Forge Co., is 
now with the Endicott Drop Forging Co., 
Endicott, N. Y. 


H. F. Bardwell has been appointed New 
York district manager of the Vanadium- 
Alloys Steel Co., with offices at 30 Church 
St., New York City. 


Cc. F. Kettering, vice president of the 
Dayton Electrical Laboratories Co. Day- 
ton, Ohio, has been elected president of the 
Society of Automotive Engineers. 


L. H. Thullen, formerly with the Halt 
Switch and Signal Co., New York, has been 
made general manager of the Grand Rap- 
ids Brass Co., Grand Rapids, Mich. 


Alfred L. Aicher, recently chief drafts- 
man of the F. J. Stokes Machine Co., Phila- 
delphia, Penn., is now with the Southwark 
Foundry and Machine Co., Philadelphia, 
Penn. 


Arthur T. Doud, formerly superintendent 
and later works manager of the Hero 
Manufacturing Co., Philadelphia, Penn., 
has been appointed general manager of this 
company. 

A. W. Towse has been appointed general 
manager for William Jessop & Sons, Inc., 
91 John St., New York City. Mr. Towse 
has had a wide engineering experience in 
Latin America. 


E. C. Sickles, formerly works engineer 
of the Hyatt Roller Bearing Co., Newark, 
N. J., is now affiliated with the Lackawanna 
Bridge Co. in its shipbuilding activities at 
Port Newark, N. J. 


Harry Krause, formerly with the Wire 
Wheel Corporation of America, has been 
made assistant general manager in charge 
of production of the Splitdorf Electrical 
Co., Newark, N. J 


George P. Huffmann has been appointed 
manager of the forge department of the 
Davis Sewing Machine Co., Dayton, Ohio. 
Mr. Huffman entered upon his duties as 
manager in February. 


Horace E. Thomas, formerly chief engi- 
neer of the Reo Motor Car Co., Lansing, 
Mich., has been made chairman of the de- 
signing committee, perfecting the War De- 
partment’s j- and 1-ton war trucks. 


J. W. Jowett, formerly sales manager of 
the Ingersoll-Rand Co., 11 Broadway, New 
York City, has been elected vice presi- 
dent of that firm. L. D. Albin succeeds Mr. 
Jowett as general sales manager. 


H. F. Harris has resigned his position 
as assistant branch manager of Willys- 
Overland, Inec., New York, and on Feb. 
15 will become industrial engineer of the 
Republic Motor Truck Co., Alma, Mich. 


M. J. Somers, formerly assistant super- 
intendent of the foundry of the American 


Seeding Machine Co., Springfield, Ohio, has 
been made superintendent of the foundry 
at the new plant of the Fulflo Pump Co., 
Blanchester, Ohio. 


William H. Alexander, assistant general 
manager of the Marvel Carbureter Co., 
Flint, Mich., who was in charge of experi- 
mental work in the engineering depart- 
ment, has been called to serve in the avia- 
tion section of the Signal Corps. 


Major Frank R. Bacon, president Cutler- 
Hammer Mfg. Co., Milwaukee, has been 
transferred from New Haven, Conn., to 
Washington, D. C. Major Bacon was called 
into active service in the Ordnance Officers’ 
Reserve Corps several months ago to take 
charge of gun-carriage work in the New 
Haven district. 


G. B. Schneider, superintendent of the 
Bickett Machine and Manufacturing Co., 
Cincinnati, Ohio, has resigned and will es- 
tablish a machinery sales office in Los An- 
geles, Calif. He will represent the Haynes 
Stellite Co., Ready Tool Co., Standard Elec- 
tric Tool Co., Fulflio Pump Co. and other 
us in the Central West and 

ast. 


Dr. Arthur M. Hammerschlag, director 
of the Carnegie Institute of Technology, 
Pittsburgh, has been made head of the 
research department of the Quartermaster 
Corps of the United States Army. He has 
been granted a leave of absence for the 
period of the war by the trustees of the 
institute, and has assumed his new duties 
at Washington. 


G. F. Evans, formerly connected with the 
W. C. Moore Co., Columbus, Ohio, has been 
appointed supervising engineer for the Na- 
tional X-Ray Reflector Co., Chicago, in the 
territory comprising the State of Ohio (ex- 
cept ‘Toledo and Cincinnati), West Vir- 
ginia and Western Pennsylvania. Mr. 
Evans is located at 825-826 Columbus Sav- 
ings and Trust Building, Columbus, Ohio. 


Elroy C. Robertson has resigned his po- 
sition as factory manager of the Frantz 
Premier Co., Cleveland, Ohio, to become 
inspector of airplanes and airplane engi- 
neer at large for the Signal Corps. As 
aéronautical engineer he will have super- 
vision of inspection of airplane engines be- 
ing manufactured in New York, New Jer- 
sey and New England, with headquarters 
at the District Inspection Office of the Sig- 
nal Corps, 15 Park Row, New York City. 





Business Items 











The Perfection Machine Works, Ince., 
Buffalo, N. Y., has moved into its new mod- 
sya raat at 16-18 Norris Ave., Buffalo, 


The Herberts Machinery and Supply Co., 
manufacturing agents and dealers in used 
machine tools; Los Angeles, Calif., has 
moved into larger quarters at Third and 
San Pedro Streets. 


The Driver-Harris Co., Harrison, N. J., 
wishes to correct the belief held in certain 
quarters that its plant was recently de- 
stroyed by fire. The actual fact is that 
only a small portion of the factory was 
burned. 








Forthcoming Meetings 











American Society of Mechanical Engi- 
neers. Monthly meeting, first Tuesday 
Calvin W. Rice, secretary, 29 West 39th 
St... New York City. 


Boston Branch National Metal Trades 
Association. Monthly meeting on _ first 
Wednesday of each month, Young’s Hote! 
Donald H. C. Tullock, Jr., secretary, Room 
41, 166 Devonshire St., Boston, Mass, 


The sixth annual meeting of the Cham- 
ber of Commerce of the United States of 
America will be held in Chicago, Apr. 10. 
11 and 12, 1918. Elliot H. Goodwin, Riggs 
Building, Washington, D. C., is genera! 
secretary. 


Engineers’ Society of Western Pennsy!- 


vania. Monthly meeting, third Tuesday; 
section meeting, first Tuesday. Elmer K 
Hiles, secretary, Oliver Building, Pitts- 


burgh, Penn. 


The National Foreign Trade Council Con- 
ference will be held in Cincinnati at the 
Gibson Hotel, Apr. 18, 19 and 20. Apply for 
reservations to O. K. Davis, secretary, 1! 
Hanover Square, New York City. The gen- 
eral chairman is Robert S. Alter. 


The National Society for the Promotion 
of Industrial Education will hold its elev- 
enth annual convention in Philadelphia, 
Fenn., Feb. 21, 22 and 23. The main topics 
for discussion will be Vocational Educatio: 
in War Time. Administration of the Smith- 
Hughes Act, Twentieth Century Vocation- 
al Training and Reorganization of the Na- 
tional Society. The headquarters of the 
society are at 140 West 42nd Street, New 
York City. 

New England Foundrymen’s Association 
Regular meeting, second Wednesday of 
each month, Exchange Club, Boston, Mass 
Fred F. Stockwell, 205 Broadway, Cam- 
bridgeport, Mass. 


Philadelphia Foundrymen’s Association 
Meetings, first Wednesday of each month 
Manufacturers’ Club, Philadelphia, Penn 
Howard Evans, secretary, Pier 45 North. 
Philadelphia, Penn. 


Providence Engineering Society. Month 
ly meeting, fourth Wednesday of each 
month. A. E. Thornley, corresponding sec- 
retary, P. O. Box 796, Providence, R. I. 


Rochester Society of Technical Drafts- 
men. Monthly meeting, last Thursday. © 
L. Angevine. Jr., secretary, 857 Genesee St 
Rochester, N. Y 


Superintendents’ and Foremen’s Club o' 
Cleveland. Monthly meeting, third Satu: 
day. Philip Frankel, secretary, 310 Ne 
England Building, Cleveland, Ohio. 


Technical League of America. Regu!* 
meeting, second Friday of each mon‘ 
Oscar S. Teale, secretary, 35 Broadwa’. 
New York City. 


Western Society of Engineers, Chicarc® 
Ill. Regular meeting, first Wednesda~ 
evening of each month, except July 42”' 
August. E. N. Layfield, secretary, 175? 
Monadnock Block, Chicago, IIl. 
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An automatic bar machine in which the spindle cylinder does is held between a double set of 
not index, the machine being designed to feed, drill, chamfer and steel jaws on one side and a 
cutoff in each position. The six spindles are of hammer-forged, close-linked steel chain on the 


are provided by means of change gears. 
at high speed when the tools have finished cutting 


ing 
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Condensed Clipping-Index of Equipment 


Clip, paste on 3 x 5-in. cards and file as desired 


me ee re ee ee ee a ee 
a a i es re rs ee ee ee ~~ 


‘suthwark Foundry and Machine Co., 
Philadelphia, Penn. 
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line of presses for testing projectiles 
in sizes suitable for 75-mm. (3 in.), 4.7- 
6-in., 8-in., 9.5-in. and larger shells. -Are 
he 3-station type: the first shell being 
ed in position and -filled -with water, the 
nd being tested, and the third being in- 
ted and removed simultaneously. The 
rol is centered in a single operating valve. 
n the valve is operated the line pressure 
500 lb. per sq.in. is admitted to the lower 
inder. This forces the open shell nose into 
ealing device and when. the full pressure 
been reached the pressure is automatical- 
admitted’ to the top cylinder. The inten- 


sifving ram of the top cylinder projects into 


the 


open nose of the shell which has been filled 


with water thus acting as the high-pressure 
intensifier cylinder 


Bar Machine, Automatic Sextuple 


New Britain Machine Co., New Britain, Conn. 
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Lathe, Back Geared 14- and 16- 
Inch “Filsmith” 


Philip Smith Manufacturing 
Co., Sidney, hio 


“American on |: T el Feb. 14, 
9 





Swing over bed, 143 in.; 
swing over carriage, 9 in.; dis- 
tance between centers, 6 t. 
bed, 36 in.; travel of tailstock, 
53 in.; diameter of tailstock 
spindle, 13% in.; centers, Morse 
No. 3; front spindle bearing, 22% 
x4 in.; rear spindle bearing, 
1 8 x 3 in.; hole through spindle 
1/; in.; diameter of spindle 
nose, 2,;; in.; threads cut, 4 to 
46: feeds, three times threads; 
back-gear ratios, 3 to 1 and 8 
to 1; numberof spindle speeds, 
twelve, 27 to 600 r.p.m.; bear- 
ing of-carriage on ways, 18 in. ; 
width of bridge, 7} in.; size of 
tools, 14x § in.; weight with 6 
ft. bed, 1350 lb.; extra weight 
per additional ft. of bed, 90 Ib. 
Vise, Pipe “Chaingrip” 

Gerolo Manufacturing Co., 

Old Colony Bids.. Chicago, 


























a es es ee es ee ee ee es es ee 














“American Machinist,” Feb. 14, 
1918 


A quick acting vise made in 
two sizes: No. 1 accommodating 
4- to 24-in. pipe and No. 2 ac- 
commodating i- to 44-in. pipe, 
the respective weights being 17 
and 22 lb. The bottom of the 
vise is made with two V-slots 
between the four feet so that it 
may be held by means of the 


ma eee FF 

















shrome-nickei steel and run in bronze bearings. 


Grinding Stand, No. 8 “Little David” 
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The machine is designed for gencral 
ise where a stationary machine is more 
convenient than one of the portable va- 
tiety. The air motor is of the three-cyl- 
inder type with rotary valves integral 
with the crankshaft. Three sets of ball 
bearings are used on the spindle which 
is rated to operate at 3400 r.p.m., with 
air at a pressure of 80 lb. The control 
is effected by means of a foot lever, and 
the grinding wheel is 8 in. in diameter 
with a 1l-in. face 


Nestor Manufacturing Co., 40 West 13th St., New York 


in 


Ingersoll-Rand Co., 11 Broadway, New 


York City 


The tool slide operates 


chain-clamping device on any 
kind of a support whether it be 























Six spindle speeds other 


Grinding Machine, Toolpost 
Gilfillan Brothers Smelting 



























and Refining Co., Los Ange- 
les, Calif. 
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A motor-driven toolpost grind- 
er with motor of 4 hp. with a 
speed of 3400 r.p.m. The ma- 
chine is provided with an angle 
plate designed to be clamped 
around the toolpost, any neces- 
sary vertical adjustment being 
secured by means of a device 
incorporated in the machine. 
The wheel used has a diameter 
of 6. in. and a width of face of 
% in. The machine is furnished 
with an extension mandrel for 
internal grinding and a tooth 
rest for cutter grinding 



























Chucking Machine Automatic Multiple Spindle Size 3 
New Britain Machine Co., New Britain, Conn. 
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.-. quick acting machine vise made in three sizes as follows: 
No 9; 53 in. long, 3 in. wide, jaws 24 in. wide, maximum open- 
] 23 in.; weight 44 Ib. No. 1; 94 in. long, 43 in. wide, jaws 4 
in. wide, maximum opening 4 in., weight 18-lb. No. 2; 14 in. long, 
wide, jaws 6 in. wide, maximum opening 6 in. weight, 57 Ib. 
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An automatic, multiple-spindle chucking machine of the re- 
volving-work type, the work being held and revolved by the 
spindle while the tools are fixed in the tool slide. Number, of 
spindle speeds, 5; number of feed changes, 12; type.of drive, 
either belt or motor; spindles, 6, of hammer-forged, chrome- 
nickel steel, heat treated hardened and ground 
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Patent Applied For 









IRON AND STEEL 


The Government Schedule of steel prices went into effect Sept. 24. 
Pig iron was set at $33 per ton; pig iron differentials were announced by 
the American Iron and Steel Institute on Nov. 3. Washington announced 
sheet. and pipe prices on Nov. 5. Warehouse prices have been revised, as 
shown. by agreement between the War Industries Board and the ware- 
houses; new schedule in effect Nov. 15. 


PIG IRON—Quotations per ton were current as follows at the points 
and dates indicated: 


Feb. 15, One } po One 

1918 Ago Year Ago 
No. 2 Southern Foundry, Birmingham.. $33.00 $33.00 $24.00 
No. 2 Southern Foundry, Chicago...... 33.00 33.00 30.00 
*Bessemer. Pittsburgh ............... 37.25 36.30 35.95 
. ~~ Years se sr 33.95 33.95 30.95 
TR, Bile PEs cc cc cccescceses 33.75 33.75 30.50 
Ser ta? SE vess Gove cov eos cewoses 33.95 33.00 31.00 
No. 2, Southern Cincinnati............ 35.90 35.00 26.90 
tasic, Eastern Pennsylvania.......... 33.75 30.00 30.00 

*Delivered Pittsburgh; f.o.b. Valley, 95 cents less. 

STEEL SHAPES—tThe following base prices per 100 Ib. are for 
structural shapes 3 in. by \% in. and larger, and plates % in. and 
heavier, from jobbers’ warehouses at the cities named: 

—New York.  —Cleveland—. —Chicago—, 

One One One One 

Feb. 15, Month Year Feb.15, Year ~*~ 15, Year 

1918 Ago Ago 1918 Ago 18 Ago 

Structural shapes 4. 20 $4.20 $4.10 $4-4.04 $4.10 $6. 20 $3.75 
Soft steel bars...... 10 4.10 400 4-404 4,00 410 3.85 
Soft steel bar shapes. . 10 4.10 4.00 4.14 4.00 410 3.75 
Plates, 4% tolin. thick 4.45 4.45 5.15 4.39 4.75 445 4.50 


BAR tRON—Prices per 100 Ib. at the places named are as follows: 


CO SE OT eer eee re ee $3.50 $3.25 
TE, BP BOs cv ces cedcvcivesss 4.70 3.75 
Warehouse, Cleveland ..................:. 3.98% 3.70 
Pe TD .céceeceedeeaneoueas 4.10 3.65 
STEEL SHEETS—tThe following are the prices in cents per 


pound from jobbers’ warehouse at the cities named: 
-— New York —. Cleveland -—Chicago— 








¢ 
5 3 5 s is 
2.2 “wo 2 i a 
S=t sa oo eg ¢e o8S Se O89 
== > =} ote £.o %& © & 
ae5 2 S84 64 25 S22 &S S5- 
*No. 28 black...... 5.00 6.45 5. 5.75 645550 645 5.15 
*No. 26 bilack...... 499 6.35 4. 5.65 6.35 540 6.35 5.05 
*Nos. 22 and 24 black 4.85 6.30 4. 5.60 6.30 535 6.30 5.00 
Nos. 18 and 26 black 4.80 6.25 4. 5.55 6.25 5.30 6.25 4.95 
No. 16 blue annealed. 4.45 5.65 4. 5.10 > 495 5.65 5.00 
No. 14 blue annealed. 4.35 5.55 4 5.00 > 485 555 4.90 
No. 10 blue annealed. 4.25 5.45 4.2 4.95 45 4.75 545 4.85 
*No. 28 gapvenssed. - 6.25 770 6.2 7.50 -70 700 7.70 7.25 
*No. 26 galvanized.. 5.95 740 5. 7.20 0 6.70 7.40 6.95 
No. 24 galvanized. 5.80 7.25 5. 7.05 655 725 6.80 
*For painted corrugated sheets add 30c. per 100 lb. for 25 to 28 gage: 
5c. for 19 to 24 gages; for galvanized corrugated sheets add 5c ~ gages. 


COLD DRAWN STEEL SHAFTING—From warehouse to consumers 
requiring at least 1000 Ib. of a size (smaller quantities take the standard 
extras) the following discounts hold: 


Feb. 15, 1918 One Year Ago 


Pt Pt catevnkehaseeueens sae ean List plus 25% % List plus 20% 
DT cecvancetieubs ews eneduawes List plus 10 List plus 20% 
DE Laveeweeneanvtaentedace nema List plus 10% List plus 5% 


DRILL ROD—Discounts from list price are as follows at the 
places named: 


Extra Standard 
ee ee ree eee ee 30 % 40% 
GRePOIAME nn ccc ccc cc ccccccccccccccesccecese 30 % 40 % 
GED ob c were ewe euNs PeMsetewereec CDs KES ee eS 35% 40% 
SWEDISH (NORWAY) IRON—The average price per 100 Ib. in 
ton lots, is: 
Feb. 15, 1918 One Year Ago 
RR a ee eee re $15.00 $8.00 
DE <civaghekwhl Genes beaadiene an 15.30 7.50 
GED dé accvccondeeceetksshawtinecasds 15.00 6.50 


In coils an advance of 50¢. usually is charged. 
Note—Stock very scarce generally. 


(SWEDISH)—Prices are as follows in cents 
in 100-Ib. lots and over: 


Cast-Iron Welding Rods 


WELDING MATERIAL 
per pound f.o.b. New York, 


ea Wire* 


% by 13 in. long.......6% 16.00 
Ns. y. Pend Ne No. 1% % by 19 in. long......... 14.00 
eckbuoeuds 6006s % by 19 in long......... 12.00 
No. . eer 21.00@30.00 1% by 21 in. long......... 12. 
Ne 14 and &. 
Bo. 1 haneeheues *Special Welding Wire 
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for 1 ton or more: 
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MISCELLANEOUS STEEL—The following quotations in cents 
per pound are from warehouse at the places named: 


New York Cleveland Chic 
Feb. 15,1918 Feb. 15,1918 Feb. 15, “i518 
Ee ere ee eee 4.10 5.00 400 
», £ ore eo 5.70 5.50 4.35 
Openhearth sprinr steel... 7.50 8.25 8.00 
Spring steel (crucible anal- 

SE ehh ds o0's0.40 6 o 11.00 11.25 11.50 
Gooeres | ppaner rods. 9.00 ovee 7.50 
DED GED neocecesc deve 4.95 cece 4.85 
Cold rolled ~ deg ae 9.00 8.50 
DOE PEE 8 6 ccvcccadvce 6.19% 6.00 


PIPE—tThe following discounts are for carload lots f.o.b. Pittsburgh; 
basing card of Nov. 6, 1917, for steel pipe and for iron pipe: 


BUTT WELD 
teel Iron 
Inches Black Galvanized — - Inches Black Galvanized 
%. % and % 44% 17% % to 1%..... 33% 17% 
‘c‘vétaveneues 8% 33% % 
a Me Matececs 51% 37% % 
LAP WELD 
errr ee 44% 7 i are eer 26% 12% 
we OO Gecccss 47% 34%% 2 OP Gosccas 28% 15% 
Gor We Gi sseas 28% 15% 

BUTT WELD. EXTRA STRONG PLAIN ENDS 
%. % and %.. 40% 22% % Se Babs ance 33 18 
ated ish 63a OC = - » 
— & 2% ..... 49% 36% % ; 

LAP WELD. EXTRA STRONG PLAIN ENDS 
eee ae 42% 30% % ea ae 27% 14% 
SO OP Be ceces 45 % 3%% 2% to4....... 29% 17% 
| Sy Seeee 44% 32%% 4% to6G....... 28% 16% 


Stock discounts in cities named are as follows: 
-—-New York—, —Cleveland—, — Chicago — 
Gal Gal- Gal- 


al- a 

Black vanized Black vanized Black vanized 

% to 3 in. steel butt welded 38% 22% 43% 28% 42.8% 27.8% 
3% to 6 in, steel lap welded 18% List 39% 25% 38.8% 18.8% 


_ Malleable fittings, Class B and C, from New York stock sell at list 
price. Cast iron, standard sizes, 15 and 5%. 


METALS 


MISCELLANEOUS METALS—Present and past New York quotations 
in cents per pound, in carload lots: 


Feb. 15, One One Year 
1918 Month Ago Ago 
Copper. electrolytic ............c0005. 23.50° 23.50 35.00 
- ‘® 2 » ~*~ aes 85.00 86.00 50.00 
Di disci ee eee es eke cee b bees oe 7.00 50 8.75 
oR ine aeée Ws. 40 NCORKRE OOD OS 8.00 7.75 10.25 
*Government price 
ST. LOUIS 
ia acine ta Gh hah Se Ge se ede gk ge ee 6.85 6.37% 8.00 

DE ¢titieinnecd tab eadns Ceadda ews 7.87% 7.50 10.00 


At the places named. the following prices in cents per pound prevail, 


-— New York——. —Cleveland—, — Chicago— 
- 3 7 “so b “so & 
45 $58 238 2 238 go 258 
mo Sez 2 #2 S32 82 SEZ 
Copper sheets, base. 31.00-33.50 35.50 42.00 32.50 44.00 36.00 43.00 
Copper wire (carload 
Me sweahaceeés 32.00 32.00 36.00 28.50 44.00 34.50 37.10 
Brass pipe base.... 36.50 36.00 47.50 35.50 52.00 41.50 46.50 
Brass sheets ...... 30.75 30.75 45.50 29.00 43.00 35.50 44.00 
Solder % and % 
(ease lots). . 47.50 48,00 28.37% 47.00 27.50 48.75 28.50 


Copper sheets quoted above hot rolled 16 oz., cold rolled 14 oz. ar - 
heavier, add Ic.; polished takes lc. per sq.ft. extra for 20-in. widths a’ 
under; over 20 in.. 2c. 


BRASS RODS—The following quotations are for large lot: 


mill, 100 Ib. and over, warehouse ; 25% to be added to mill prices 
for extras; 50% to be added to warehouse price for extras: 

Feb. 15,1918 One Year Aro 
BD £24 60065 0666600086 000 eebanauenesuee $25.25 $42.00 
SG TT 26.2 4550 
TT * Tree eee eee 34.00 42.00 
GENEID cc ccccccceeceseseegecscseeqesecs 37.00 42.50 


ZINC SHEETS—tThe following prices in cents per pound prevail: 
ete Gels BOM, Gils ns 650 vec kdcsbdabenaedebennvaecesenen 19.90 





In Casks———_, -—— Broken 7 ~ 
Feb. 15, One Feb. 15, 
1918 Year Ago 1918 War. 
0 Pre 21.00 23.00 21.25 2: 
PE MD oc ceedepaseeues 20.00 22.00 20.50 ze . 
Dy suisttneeekeotanne 21.00 22.50 21.50 23 


in 


ANTIMONY—Chinese and Japanese brands in cents per pound 
ton lots, for spot delivery, duty paid: : 
Feb. 15,1918 One bead <0 


New York 
GROPOIAME 2 ce ccc ccc ccc cece ccccccccccecs 




















February 21, 1918 AMERICAN 


SHOP MATERIALS AND SUPPLIES 


TLL 
OLD METALS—The following are the dealers’ purchasing 

prices in cents per pound: 

7-— New York — -—-Cleveland—, 

Feb, 8. One Feb. 8. One 

~ 15, One Feb. 15 One 

918 Yr.Ago 1918 Yr. Ago Chicago 

Copper, heavy and crucible ro 25.00 22.00 27.00 22.00 
Copper, heavy and wire. . 21.00 24.50 21.00 26.50 21.00 
Cepper, light and bottoms x 21.00 20.00 25.00 20.00 
Baek, BE. éciceveedea 5 650 6.50 7.25 6.00-—6.50 
~~ eae 250 6.00 5.75 5.50 4.50 
eet Be ancendunes yr 15.50 15.00 17.00 17.50 
Pratt. BE. +40encieoes 11.00 11.75 13.50 11.75 
No.1 yellow brass turnings 1325 5 17.00 13.00 16.00 11.50 
TINS  6-6466S66 056 sb Rt 808 50 7.50 5.75 8.00 5.00 


ALUMINUM—tThe following prices are from warehouse at 


places named: 
New York 


36-38c. 


Cleveland 


No. 1 aluminum, guaranteed over 99% pure, in 
37.00c. 


ingots for remelting (ton lots), per Ib..... 


COPPER BARS from warehouse sell as follows in cents per pound, 
for ton lots and over: 


Feb. 15,1915 One Year Ago 
iene TO os éelctecddbdiesceadeuswnanceee 36.00 1.00 
EE i ecbadedw ee dwaeee howe 6 enw ee 34.50 47.00 
ST eee eee TC eT 30.00 42.50 
Feb. 1 One Feb. 15, One Feb. 15, One 
i918 * Year Ago 1918 Year Ago 1918 Year Ago 
Best grade 70.00 60.00 93.00 53.75 90.00 55.00 
Commercial 40.00 35.00 22.00 17.75 25.00 @ 30.00 28.00 


BABBITT METAL—Warehuse prices in cents per pound: 
-—New York—. -——Cleveland——, -———Chicago———. 


SHOP SUPPLIES 


NUTS—From warehouse at the places named, on fair-sized 
orders, the following amount is deducted from list: 


-—New York—, eer — Gicage = —{\ 


Feb. 15, One One Feb.15 
1918 YearAgo 1918 YearAgo 1918 Year Ago 
Hot pressed square. . . $1.06 $0.50 $1.40 $2. Po $1 ro $3.00 
Hot pressed hexagon. 1.00 50 1.20 3.00 
Cold punched square. 1.00 50 75 3:00 1 rt 2.50 
Cold punched hexagon 1.00 .50 76 3.00 1.00 3.00 
Semifinished nuts sell at the follo“ing discounts from list price: 
Feb. 15,1918 One Year Ago 
PE ME 666s dCEe UAC S dee awe 40 % 50—10% 
SEE 6.460.06860 Ree OOC RROD ES HOHEEORES 60 % 60 % 
GEE Wn sctaseenbeneognapeunanesenene 50 % 65 % 


CARRIAGE BOLTS—From warehouses at the places named 
the following discounts from list are in effect: 


New York Cleveland Chicago 
i ik die he snl Sg 30% 45% 40—2% % 
Gs ger wna BE, pc ccccccsceseus 10% 35 % 30—5 % 


MACHINE BOLTS—Warehouse discounts in the following 


ities: 

New York Cleveland Chicago 
% by 4 in. and smaller........... 30 % 50% 40—10% 
Larger and longer up to lin. by 30in. 15% 40% 35—5 % 


WASHERS—From warehouses atthe places named the following 
amount is deducted from list price: 
For wrought-iron washers: 


New York ..... $1.00 Cleveland ..... $2.00 Chicago ..... $3.00 
For cast-iron washers the base price per 100 Ib, is as follows: 
New York ..... $5.00 Cleveland ..... $4.50 Chicago ..... $3.50 


COPPER RIVETS AND BUBS sell at the following rate from 
warehouse: 


———— Rivets ——_—__—,. ————— Burs———_—____., 

Feb. 15,1918 One Year Ago Feb.15,1918 One Year Ago 

erent. List plus 10% List oy pos List Je 10% List pine! 10% 
st 


price Lis List 
New York. 20 % from list 10- 2% ‘from List oy 5% 102% % ‘from 


RIVETS—tThe following quotations are allowed for fair-sized 
orders from warehouse: 


New York Cleveland Chicago 
Steel & amd smaller. ...ccccccsccs 30 % 35% 40% * 
SOON kc ns cde a huindiswkeswenes 30% 35 % 40%* 


*For less than keg lots the discount is 35%. 
Button heads, 2, 3, 1 in. diameter by 2 in. to & in. sell as fol- 
lows per 100 Ib.: 


New York ..... $700 Cleveland ..... 5.85 Chicago ..... $5.50 
Coneheads, same sizes: 
New York ..... $7.10 Cleveland ..... $5.95 Chicago ..... $5.60 
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MISCELLANEOUS 


SEAMLESS DRAWN TUBING—The base price in cents per pound 
from warehouse in 100-Ib. lots is as follows: 


New York Cleveland Chic: 
EL. inst dae ek OOS) Se Hees Kae eee 36.50 35.50 41.00. 
SE. éviescens ch atedaesaaenkane 39.00 37.50 42: 00 


For immediate stock shipment 3c. is usually added. The prices of 
course vary with the quantity purchased. For lots of less than 100 Ib. 
but not less than 75 Ib., the advance is 1c.; for lots of less than 75 Ib. 
but not less than 50 Ib., the advance is 2c. over base (100-Ib. lots); 
for less than 50 Ib, but not less than 25 ib., 5c. should be added to the 
base price; and for quantities under 25 Ib. the increase above base is 10c. 


TIN PLATES—Warehouse prices per box: 
Coke tin plate, 14 x 20: 


New York Cleveland —, Chicaro —~ 
Feb. 15, One  Feb.15, One ¥eb.15, One 
- 1918 YearAgo 1918 YearAgo 1918 Year Ago 
re Pere $12.00 $8.50 $10.00 $8.25 $11.75 $7.10 
Be Gk GOO Misensccs 12.1 5 1 8.40 11.90 7.25 
Terne plate, 20 x 28: 
Base Net Coat- 
Weight Weight ing 
100 Ib. 200 3 -$19.00 $13.30 $18.95 $13.20 $17.90 $12.30 
I. C. 214 .. 19.30 13.80 19.25 15.50 18.25 12.60 
I.C 270 _ 21.30 15,80 21.75 15.75 20.35 14.90 
Lc 218 12.. 21.50 15.00 21.75 14,10 19.25 3.00 
I.C 221 15.. 22.00 15.50 22.50 14.60 19.50 13,95 
Lc 226 30.. 22.50 16.50 23.25 15.75 20.50 14:85 
I.C 231 25.. 23.00 17.50 24.50 16.25 21.30 620 
I.C 236 30.. 23.50 19.00 25.75 17.25 22.25 17.05 
Lc 241 35.. 25.00 19.50 26.75 18.25 23.25 17.95 
I. C. 246 40.. 25.50 22.50 28.00 19.50 24.55 19.15 
Note—Quotations for New York furnished only on application. 


Above are the last market prices quoted, about Jan. 11. 


COTTON WASTE—The following prices are in cents per pound: 


-————— New York———_—_, 
Feb. 15,1918 One Year Ago Cleveland 


Chicago 
White .. es eeee 11.00 to 13.00 13.00t0 15.00 16.00 12.00 to 13.00 
Colored mixed.. 8.50t012.00 10.00to0 12.00 12.50 10.00 to 12.00 


SAL SODA sells as follows per 100 
Feb. 15, 1918 & Month Ago One Year Ago 


NN side is abe be xed $1.60-1.75 $1.75 $1.75 
D6 a cdvkcaeedme'e 1. 60~-1.75 1.75 1.75 
EE 6006S nnes oes Gus 2.35 2.35 2.10 
PG 6t tab en tanwn tan 2.00 2.50 185 


COKE—tThe following are prices per net ton at ovens, Connells- 
ville, and cover the past four weeks: 


JJan. 25 Feb. 1 Feb. 8 Feb. 15 
Prompt furnace ........... $6.00 $6.00 $6.00 $6.00 
POGUES DOWNED 2 nccccccccs 7.00 7.00 7.00 7.00 


WIPING CLOTHS—In Cleveland the jobbers’ price per 1000 is 
as follows: 
13% x 13% $45.00 13% x 20% 
In Chicago they sell at $30@33 per 1000. 


(onedensaen $52.00 


FIRE CLAY—The following prices prevail: 


Feb. 15,1918 1 Month Ago 


weeveTT eT Cre T Tt 100-Ib. bag $0.50 $0.50 
00 


PE sscoccneccessscessaes 375-Ib. bag 2.50 2. 


Cleveland 


ROLL SULPHUR in 360-lb. bbl. sells as follows per 100 Ib.: 
Feb. 15,1918 One Month Ago One Year Ago 


es TR occ cwecneses +4. 15 to 4.30 $4.15to+.30 $2.25 
FOR 50 4.50 2.60 
GREGMER, cc ccwcccccccces ri 00 4.00 2.65 
LINSEED OIL—These prices are per gallon: 
-——New York—,. — Cleveland — Chi —. 
Feb. 15, One Feb.15, One eb. 1 15, e 
1918 ‘YearAgo 1918 Year Ago 1918 Year Ago 
Ra r barrel..... $1.31 $0.99 $1.35 $1.00 $1.36 $0.98 
Soel. anne shuaeee 1.41 1.09 1.50 1.10 146 1.08 


WHITE AND RED LEAD in 500-Ib lots sell as follows in cents 
per pound: 





~~ ——Mhite——~+ 
1 Year Ago Feb. 15, 1918 1 Yr. Ago 


Red 
Feb. 15, 1918 pd 
and In Oil and In Oil 


Dry In Oil Dry In Oil 
25- and 50-Ib. kegs 11 # 11.00 10.50 11.00 1050 10.50 
12%-Ib. keg ..... 11 11.25 10.75 11.25 10.75 10.75 
100-Ib. keg ...... 1 33 11.50 11.00 11.50 100 1.00 
1- to 6-lb. cans. 13.25 13.00 12.50 12.50 13.90 12.50 
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METAL WORKING 








NEW ENGLAND STATES 


Mass., Boston—The Portland St. Garage, 
Inece., has had plans prepared by A. 

Joodspeed, Arch., 5 Wolcott St., for con- 
crete garage and store building to be erect- 
ed on Portland and Friend Sts. Estimated 
cost, $175,000. Noted Aug. 9. 


Everett—The J. Duncan Co., 7 
in the market for all ma- 
in a small structural iron 
including machine lathes, 
punches, cutters, bolt 


Mass., 7 
Fulton Pl, is 
chinery used 
work factory 
blacksmith power 
drivers, etc. 


Mass., Everett -—— Maxim Brothers, 53 
Bartlett St., plans to build a 1-story, 40 x 
60-ft. brick factory and machine shop. Es- 


timated cost, $5000. 


ATLANTIC STATES 
Sartlett Hayward 
has awarded 


MIDDLE 


Md., Baltimore—The 
Co., Scott and McHenry Sts., 


the contract for several additions to its 
munition plant. 
Md., Baltimore—The C. H. Crook Co., 


is having plans prepared for 
plant at Locust Point, to 
was recently destroyed 
cost, $75,000. Noted 


28 Light St., 
a shipbuilding 
replace one which 
Estimated 


Md., Sparrows Point — The Bethlehem 
Shipbuilding Corporation has awarded the 
contract for the erection of a new 1-story, 
30 x 65-ft. and 30 x 34-ft. addition to its 


plant. Estimated cost, $10,000. 

N. J., Camden—The American Interna- 
tional Shipbuilding Co. plans to build a 
new 2-story, 105 x 135-ft. addition to its 


plant on 6th and Morgan St. 


N. J., Elizabeth—The 
Corporation, Newark and 
awarded the contract for a 
444-ft. addition to its plant. 


N. J., Harrison—-The 
Middlesex St. and Railroad 
turer of alloys and wires, has had plans 
prepared by F. H. Ogden Co., Arch., Union 
Bldg., Newark, rebuilding 40 x 200 and 
25 x 110-ft. factory recently destroyed by 
fire. 


N. J., Hoboken—The 
Works, 110 River St., manufacturer of 
tubular steel wheelbarrows, plans to build 
1 new l1-story addition to its plant. 


N. J., Irvington — W. L. Glorieux, 122 
Cottage St., has awarded the contract for 
a 1-story, 62 x. 203-ft. brick foundry, to be 
erected on Coit St. 


Dusenberg Motors 
North Ave., has 
2-story, 160 x 


Driver-Harris Co., 
Ave., manufac- 


Consolidated Iron 


N. J., Jersey City—The Davis Bournon- 
ville Co., Van Wagnen Ave., manufacturer 


of oxyacetylene cutting and welding appa- 
ratus, is building a 4-story, 60 x 100-ft. 
addition to its plant on Westside Ave. Esti- 
mated cost, $30,000. 


N. J., Jersey City — J. 
Co., Monmouth St., has 
pared for two 1-story 
plant. Wstimated cost, 


N. J., Mays Landing—The Bethlehem 
Steel Co., South Bethlehem, Penn., has 
awarded the contract for a factory to be 
erected here to load 3, 6 and 8-in. shells 
and to manufacture detonators. 


N. J., Newark—The General Lead Bat- 
teries Co., 4 Lister Ave., plans to build a 


Dixon Crucible 
had plans pre- 
additions to its 
$11,000 


55 x 80 ft. addition to its plant. 
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N. J., Newark—L. Sacks, 385-387 Ham- 
burg Pl., manufacturer of grey iron cast- 
ings, has awarded the contract for a 1- 
story, 46 x 69-ft. addition to its pattern 
room. Noted Sept. 13. 


Newark— The Sloan & Chase 


NM. dy 
is in the 


Manufacturing Co., 351 6th Ave., 
market for tools. 


N. J., Paterson — W. Jessop, manufac- 
turer of tool steels, has awarded the con- 
tract for the erection of a 4-story. addition 
to its plant. 


N. Y., Albany—Fire recently destroyed 
the plant of the Esco Electric Supply Co., 
368 Bway. Loss about $70,000. Noted 
Oct. 18. 


N. Y., Albany—Fire recently damaged the 


plant of the Fairbanks Co., 364 Bway., 
manufacturer of scales. Loss about $50,- 
000. 

N. Y., Batavia—Fire recently destroyed 
the machine shop of W. W. Buxton, El- 
licott St. 

N. Y., Batavia—The Transcona Shell Co., 


Winnipeg, Manitoba, plans to build a plant 
here for the manufacture of munitions, etc. 


Buffalo—The J. P. Devine Co., 
1372 Clinton St., manufacturer of vacuum 
drying equipment, ete., has awarded. the 
contract for a 1-story, 25 x 50-ft. copper 
shop. Estimated cost, $6000. Noted Feb. 
14. 


N. Y., 


N. Y., Buffalo—The International Ry., 
Main and Virginia St., is in the market for 
a crane and machine shop repair equip- 
ment for the carbarn which it plans to re- 


build. Noted Feb. 14. 


Buffalo—F. N. Trevor, 1392 Ni- 

has had plans prepared for an 
its machine shop. Estimated 
Noted Jan. 17. 


N. Y., 
agara St. 
addition to 
cost, $9000, 


& Purdy 


N. ¥.. City 
City 


Island—The Kyly 
Shipbuilding Co., 282 King Ave., 
Island, has awarded the contract for a 
3-story, 60x 180-ft. concrete and steel fac- 
tory and 1-story, 35 x 50-ft. boiler house on 
Fordham St. Noted Jan. .24. 


N. Y., Jamestown—The Curtiss Machine 
Co., 1300 East 2nd St., plans to rebuild its 
factory recently destroyed by fire. Loss, 
$50,000. Noted Jan. 10 


N. Y., Lancaster—The American Car and 
Foundry Co., Depew St.,.manufacturer of 
munitions, is building extensions to its 
plant. 


N. Y., Middletown—The Ideal 
Machine Co., 81 Sprague St., manufacturer 
of wrapping machines, has increased its 
capital stock from $150,000 to $300,000 and 
plans to build an addition to its plant. 


Wrapping 


N. Y., New York — (Borough of the 
Bronx)—The I. M. Realty Co., 74 Bway., 
and C. M. Rosenthal, 30 East 42nd St., 


Rose & 
for a 1- 


have had plans prepared by De 
Pereira, Arch., 115 Nassau St., 
story, 99 x 300-ft. brick garage, to be 
erected at 158th St. near the New York 
Central. railroad tracks. Estimated cost, 
$60,000 

N. Y., New York—(Borough of Brook- 
lyn)—W. R. Davies, 68 William St., New 
York City, has had plans prepared by H. 
J. Nurick, Arch., 892 Bway., for a 1-story, 
200 x 200-ft. brick and steel garage, Trux- 
ton Ave. and Eastern Pkway. Estimated 
cost, $100,000. 











4 
Ss 2 


ene 






N. Y¥.,. 


Yew York—(Borough of Bro: 
lyn)—The Krantz Manufacturing Co., 160 


7th St., manufacturer of electrical de- 
vices, has awarded the contract for an 
addition to its plant. Estimated cost, 
$35,000. 


N. ¥., New York—(Borough of Manhat- 
tan)—J. Giannattasia, 342 East 116th St.. 
has had plans prepared by De Rode & Cav 
elieri, Arch., 509 Willis Ave., for a 4-story, 
50 x 100-ft. garage to be erected at 240) 
East 117th St. Estimated cost, $28,000 


N. Y., New York—(Borough of Manhat- 
tan)—The Harlem Auto Repair Co. has ac- 
quired the 2-story, 75 x 100-ft. factory at 
120th St. and Sylvan Ave., and will equip 
same for a machine and repair shop. 


N. Y., New York—(Borough of Manhat- 
tan)—B. Iannucelli, 1772 Mt. Hope Ave.. 
has had plans prepared by De Rosa & 
Pereira, Archs., 150 Nassau St., for a 2- 
story, 100 x 112-ft. brick and iron garagé 
on Inwood Ave. near McCombs Rd. _ Esti- 
mated cost, $25,000. 


N. Y., New York—(Borough of Manhat- 
tan)—S. Williams has had plans prepared 


by L. A. Sheinart, Arch., 192 Bowery, for 
a 4-story, 90 x 100-ft. brick garage at 
256-62 West 117th St. Estimated cost, 
$35,000. 


N. Y¥., New York—(Borough of Queens) 
—The Astoria Boat Works and Marine 
Equipment Co., 561 Boulevard Ave., Long 
Island City, manufacturer of motor boats, 
etc., has purchased two tracts about 100 x 
100 ft. each on Walcott Ave. and Warren 
St., and plans to build an addition to its 
plant. 


N. ¥., New York—(Borough of Queens) 
—The Central Smelting and Refining Co. 
220 Rider Ave., is having plans prepared 
by L. A. Abramson, Arch., 220 5th Ave., 
New York City, for a 14-story, 75 x 180- 
ft. smelting plant to be erected on Borden 
Ave. near Haywood and 3rd St., Long 
Island City. 


. ¥., Rochester—The High Speed H: am~ 


wane *Co., has had plans prepared tor a 
and 2-story, 53 x 101-ft. factory, to b« 
erected on Norton St A. J. Stickne 


Arch., Cutler Blidg., is receiving bid 


Noted Feb. 7. 


Penn., Butler—The Spang Co., Etna St 
manufacturer of oil well supplies, is having 
plans prepared for the erection of a 1- and 
3-story, 170 x 250-ft. addition to its plan! 
Estimated cost, $150,000. Noted Nov. 1» 


Harrisburg—The Reading Ry s 
the contract for a 1-story, 13' 
machine shop. Estimated 


Penn., 
awarded 
216.7 ft. 
$100,000. 


Penn., 
Cameron S8t., 
a 2-story, 60 x 130-ft. garage. 


a 


Harrisburg — Yoffee Bros., Mt 
has had plans prepared ‘(0 
About 3*>.- 


000. Noted Jan. 10 
Penn., Lancaster—S. H. Steinman plans 
to build a 2-story, 60 x 80-ft. garage d 


service station on West Chestnut St 
tween Market and Prince St. 


Penn., Parnassus — The Duff Car and 
Gear Wheel Co., recently incorporated 
$500,000 capital stock, plans to estab 


a factory to manufacture car whe s 
gears, etc. M. E. Harriston, Parnas 
J. T. Duff, Sr., Pittsburgh, are among 
incorporators. 

Penn., Philadelphia—S. A. Ashman « 
Son, 2300 East Tioga St., manufacture: 0°! 


forgings, plans to build a factory and 4 
machine shop. Estimated cost, $600 
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Manufacture 
of 
FlectricTool Steel 


By 
E.A. Suverkrop 





The average machinist or toolmaker has but 
the fuintest idea how steel is made and no knowl- 
edge of the infinite care and rigid inspection to 
which it is subjected at every stage of its man- 
ufacture. This article will probably prove of in- 
terest to users, as it gives in a general way 
methods of manufacturing electric tool steel. 





Co. started the manufacture of crucible tool steel 

in a small plant at Pompton, N. J., in the year of 
1854, and in 1907 moved to Watervliet, N. Y. Until 
1910 the concern devoted its entire attention to the 
production of crucible steels. There is a story that the 
writer was 
told by a dis- 
interested 
party, which 
seems to be a 
fitting begin- 
ning to this. 


To large electric steel plant of the Ludlum Steel 
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in the manufacture of the product and in the elimina- 
tion of defective material is impressed on the investi- 
gator at every step. 

After several years of experiment with various types 
of electric furnaces, the Ludlum Steel Co. having de- 
vised a satisfactory electric furnace for melting steel, 
discontinued the manufacture of crucible steel in 1913. 
Their entire output is now the product of the electric 
furnaces shown in Figs. 1 and 2, (which not only pro- 
duces a better steel but produces it at a lower cost,) in 
order that if possible even greater care can be devoted to: 
the elimination of faulty material, without adding mate- 
rially to the ultimate cost of the finished steel. High- 
grade tool steel is produced by two processes: (1) the 
crucible, (2) the electric furnace. 

Crucible steel is made by remelting very high-grade, 
pure scrap. 
This is ac- 
complished 
by the use of 
a plumbago 
or clay cruc- 
ible which is 














Some twenty filled with 
years ago a short pieces 
steel maker of Swedish, 
sent one of Walloon (Bel- 
his skilled gian), or 
men to get a Styrian char- 
job at the old coal iron. A 
Pompton lower grade 
plant with of crucible 
the instruc- steel is made 
tion to “find from pud- 
out what they dled iron, and 
put in their a great many 
steel and how crucible steel 
they make it manufac - 
so much bet- turers, in this 
ter than we xountry, be 
d The = ——— woe cause of the 
; SoOes FIG. 2. TEEMING THE MELT difficulties of 
t after a shipment at 
fe. weeks he sent in a report to this effect: “Their the present time, are forced to make their crucible 
m.. is exactly the same as ours, but they turn out better steel from puddled iron. Puddled iron is made from 
st-<| because of the care exercised at all stages of manu- low phosphorus and low sulphur pig iron, melted in 
fac‘ure.” This critical care in the selection of material, the presence of an extremely oxidizing flame, which 
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has the effect of oxidizing out most of the impurities. 
The remaining semi-plastic metal is then rolled into 
balls. These are full of slag, oxygen and nitrogen. 
They weigh about two or three hundred pounds each 
and are put through a mechanical squeezer which is a 
rotary mill with external and internal teeth. The in- 
ternal drum rotates, and due to its eccentric arrange- 
ment with the shell, gradually turns the ball around 
and squeezes it out into an irregular shaped mass. This 
material is then squeezed further by being rolled in a 
rolling mill. The slag by this time having been almost 
entirely squeezed out of the bars, the bars 3 x 3-in. 
are cut into short lengths and used as the charge 
in the crucible to make crucible steel. The charge con- 
sists either of charcoal-refined iron or puddled iron—the 
additions of carbon, manganese, alloys, etc., being ar- 
ranged with the charcoal iron in the crucible. The 
crucible is placed in a coke, oil or producer-fired furnace 
and heated until the charge melts. The melter, who 
must be a very highly skilled man, periodically examines 
the melt, observes its progress, and waits until it is 
-quiet in the crucible; that is to say “killed,” the melt 
then being known as “dead.” 

The metal is poured from the crucible into a ladle, or 
else direct from the crucible into ingot molds. Be- 
cause the crucible process is purely one of remelting, a 
refining of the steel cannot take place. In other words 
the quality of the steel is dependent on the quality of 
the ingredients. 


ELECTRIC STEEL MANUFACTURE 


The electric crucible steel furnace is capable of com- 
pletely refining the steel; that is to say of removing 
from it the undesirable metalloids such as phosphorus, 
sulphur, excess of silicon, manganese and carbon; also 
the gases: oxygen, hydrogen, nitrogen, etc. 

The following report of the working of the electric 
furnace for the production of twist-drill steel will give 
the layman an idea of how closely the melt is watched. 
It is doubtful if any such detailed report has ever been 
printed. 

Heat started 4:55 a. m. Part of the charge was 
loaded into the furnace and melted; the remainder was 
added after the metal had been made molten since the 
charge being of a bulky nature could not be entirely 
charged into the furnace at the start. A quantity of 
lime was added to the cold metal so as to keep the sur- 
face of the molten steel covered and protected from at- 
mospheric influences; also to give the correct dephos- 
phorizing slag. One hundred pounds of mill scale were 
added to the charge, to render the slag extremely oxi- 
dizing. 

9:16 a. m.—The melt was observed to be boiling but 
the slag too thick. Two shovels of silica sand were added 
to thin the slag. The slag was well raked thoroughly to 
mix into the sand. 

9:24 a. m.—A sample was taken for the laboratory. 
The metal was then fairly quiet, the slag was extremely 
oxidizing and black. It is necessary that the color of 


the slag be kept black as this is the indication of an 
oxidizing slag produced by iron oxide. 

9:30 a. m.—Lime was added for the purpose of thick- 
ening up the slag so as to make the operation of raking 
off this slag comparatively easy. 

9:35 a. m.—The current was turned off and the black 
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dephosphorizing slag was raked off. The analysis of 
melt showed carbon 0.59 per cent., chromium 0.37 per 
cent., phosphorus 0.018 per cent., sulphur 0.025 per cent. 

9:39 a. m.—Ten shovels of lime and fluor spar and 
sand were then added to the melt to form a second slag. 
The current consumption was 7500 amperes per elec- 
trode. 

9:45 a. m.—Sample of the slag was taken showing 
the slag thin—which is the ideal consistency. The 
lime was not entirely fused. 

9:53 a. m.—A further sample of the slag was taken, 
showing the same to be extremely desulphurizing and 
reducing. The color of the slag was gray, condition 
smooth and thin. 

9:54 a. m.—A sample was taken of the metal for lab- 
oratory analysis. The current was then turned off. 

10 a. m.—The temperature of the slag with the cur- 
rent off was 2573 deg. F. 

10:02 a. m.—The current was turned on. 

10:03 a. m.—F ive shovels of the mixture in the boxes 
were then added to the slag to augment its desulphuriz- 
ing nature. 

10:08 a. m.—A further sample of the slag was taken, 
showing the color gray, and of good desulphurizing and 
deoxidizing condition. 

10:10 a. m.—Lime was added to thicken the slag so 
as readily to remove same. Current turned off at 
10:12 a. m. 

10:14 a. m.—Slag was very thick and easily raked off. 
Temperature of the metal was then taken; 2570 deg. F. 

10:20 a. m.—A predetermined amount of carbon was 
thrown into the melt to add to the carbon and further 
degasify the steel. 

10:22 a. m.—The doors of the furnace were luted up 
with clay so as to prevent the atmosphere attacking the 
surface of the molten steel. 

10:40 a. m.—The furnace was unsealed, the tempera- 
ture of the steel was 2596 deg. A third slag was im- 
mediately added by throwing in seven shovelfulls of the 
mixture of lime, silica sand and fluorspar. 

10:52 a. m.—A sample of the slag was then taken 
which showed the color gray and in excellent condition. 
Correct amount of alloys was then added to bring the 
steel up to the required analysis. 

10:59 a. m.—A sample of the slag was taken which 
had a slight greenish color due to the chromium. 

11:02 a. m.—Slag of metal was sent to the laboratory 
for analysis. The temperature of the slag was 2662 deg. 

11:05 a. m.—The current was turned off. Sample was 
taken of the slag. The green color had almost disap- 
peared showing the chromium present in the slag had 
returned to the metal. 

11:08 a. m.—Temperature of the slag was 2652 deg. 
It is noted that the temperature has now fallen slightly. 
Current turned off waiting analysis. The ladles were 
now rapidly heated in preparation of the melt being 
teemed. 

11:32 a. m.—While still waiting for the analysis, four 
shovels of lime were added to the slag, as it was noticed 
the slag was getting a little thin. 

11:35 a. m.—A sample was taken of the slag; 0u'- 
side brown and inside gray, excellent condition. 

11:42 a. m.—Laboratory analysis returned. A small 
quantity of alloys added to finally adjust the chemical 
analysis of the steel. 
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FIGS. 3 TO 5. THE POURING AND HAMMER SHOPS 
Fig. 3—Pouring the ingots. Fig. 4—Pouring floor. Fig. 5—The hammer shop 
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11:52 a. m.—Test bar of the metal forged out, to find 
the mechanical working qualities. 

11:53 a. m.—The metal agitated so as to insure com- 
plete mixing of the alloys. 

11:55 a. m.—The melt held to insure saturation of the 
added alloys, sample again taken of the slag, small 
quantity of lime added, to keep the slag in a neutral 
condition, it now being neither oxidizing nor reducing. 
Temperature of the slag and the metal were then taken, 
2650 deg. F. 

11:58 a. m.—Small quantity of ferro-silicon was added 
to the melt to remove gases. It was noted that the 
metal did not boil at all, the surface of the metal being 
entirely still. 

12:06 p. m.—A small quantity of fluorspar and silica 
sand were added to thin the slag and keep it neutral. 
Temperature of metal and slag was then taken, 2690 
deg. F. Current was then turned off and the metal 
was ready to be teemed into the ladles. The metal was 
poured from the furnace into the ladle, temperature 
was then taken, 2641 deg. F. The ladle was put onto 
its car and placed over the first ingot, temperature at 
the first pouring of the ingot, 2600 deg. F. Time re- 
quired to pour first ingot, 35 seconds. Seventeen ingots 
were cast from first ladle, temperature of the last ingot, 
2550 deg. F. Second ladle was then used and the re- 
mainder of the melt in the furnace teemed into the 
ladle. Temperature of the metal pouring from the 
furnace into the ladle, 2618 deg. F. The ladle was then 
placed in position over the ingot molds; first ingot took 
31 seconds to pour, temperature of the metal 2600 deg. 
F. Thirty-five ingots were cast from this ladle; the last 
ingot poured, the temperature of the metal was 2575 
deg. F. 

The correct analysis of this steel when in ingot form 
was carbon 0.95 per cent., chromium 0.45 per cent., sili- 
con 0.15 per cent., manganese 0.20 per cent., phosphorus 
0.015 per cent., and sulphur 0.012 per cent. 


SELECTION OF MATERIALS 


A careful analysis is made of all raw materials re- 
ceived at the plant. Raw material in which the sulphur 
and phosphorus contents are below 0.03 per cent. is used 
in the manufacture of tool steel. That in which the per- 
centage of sulphur and phosphorus is above this figure, 
is used in the manufacture of low phosphorus pig iron, 
to which a department in the works is devoted. Owing 
to the possibility of refining the metal in the electric 
furnace, a raw-material charge of known analysis is 
melted down, with a slag covering the surface of the 
molten steel at all times. The first slag is of lime with 
a small amount of sand to keep it thin, and is known 
as an oxidizing slag since it oxidizes out the impurities: 
phosphorus, some sulphur, silicon, manganese, and car- 
bon. The phosphorus comes up into the slag as phos- 
phoric acid and changes to calcium phosphate. Great 
care must be exercised during this operation; the tem- 
perature must be definitely controlled; if too low the 
phosphorus is not taken out as speedily as desired; on 
the other hand, if the temperature is too high the phos- 
phorus is reabsorbed in the melt, and if once reabsorbed 
is very difficult to eliminate. While the condition of low 


temperature which is favorable to the elimination of 
phosphorus prolongs the melting operation, it does not 
in any way injure the melt. 
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The period during which dephosphorization is most 
active is that preceding the actual melting of the charge, 


The electrodes A of the furnace shown in the head- 
piece are gradually lowered, melting their way through 
the charge. The metal as it becomes fluid, percolates to 
the bottom of the furnace where it forms a pool. The 


heat of the arc, direct, and that reflectetd by the roof B 
of the furnace, gradually melts the charge which »ug- 
ments the pool in the bottom of the furnace. The charg- 
ing door is shown at C. When the charge is melted the 
first slag is raked off the steel, examined for color and 
texture, as these convey to the experienced furnace- 
man positive information, regarding the melt. A second 
lime slag is then added; this carries with it a definite 
quantity of fluorspar and silicious material, generally 
sand. This second slag should be very “thin” as known 
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FIG. 6. RESULTS OF FAULTY HAMMERING 


in the terms of the melting shop. Fluorspar effectively 
helps to remove the sulphur, oxygen, hydrogen and ni- 
trogen gases, and thins the slag. The silicon also thins 
the slag. If lime alone were used, the slag would be 
too thick and the chemical reactions taking place would 
be correspondingly slow. This second slag is known as 
a reducing slag, the oxygen rises to the surface and 
oxidizes the carbon or silicon. The sulphur rises and 
mixes with the slag and forms calcium sulphide, a com- 
paratively stable compound. Great care must be exer- 
cised that the calcium sulphide is not thrown back into 
the steel by being oxidized and forming calcium sul- 
phate. The action which takes place when the sulphur 
is eliminated from the metal is: iron sulphide + car- 
bon + calcium oxide, which transforms into calcium sul- 
phide. The iron passes back into the melt while the car- 
bon passes out of the furnace in the form of carbon 
monoxide. The manganese sulphide + carbon + cal- 
cium oxide changes to calcium sulphide which enters the 
slag, while the liberated manganese returns to the melt 
and the carbon monoxide passes out of the furnace in 
the form of gas. 

The slag is tested frequently during the process of 
refining, and the color of the slag is carefully notec. 
When the slag has done its work it becomes white, whic” 
however does not show that the action is complet 
but merely that that particular slag has done its wor’ 
The slag having become white, the melter without mak 
ing any analysis knows that it has reached the desir: 
state. The sulphur in the slag and in the melt is checkec 
while the process of slagging is repeated and the melte 
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FIGS 7 TO 10. SOME OF THE METHODS USED IN THE SHOP 


£. 7—Grinding out defects in high-speed steel. Fig. 8—Chipping out defects in carbon s ‘ig. { i ill 2-hi 
$ steel. 3 Shi : s € 1) steel. Fig. 9—Billet mill 2-high stand 
Fig. 10—Bar mill 3-high stand . . 
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is informed as to the chemical content of his melt. The 
test pieces are obtained by means of an iron bar which 
has a spoon-shaped end about 23 in. in diameter. 

During the process of refining, the temperatures of 
the molten steel in the furnace are very carefully taken. 
The melt after having been passed by the laboratory is 
ready to have the second slag removed by raking it off 
in a manner similar to the first. A third slag of lime 
and fluorspar is added, but without silicon or carbon. 
This slag acts as a blanket to keep the steel from oxidiz- 
ing. The addition of alloys which are to bring the steel 
up to the desired chemical analysis is then made. Suf- 
ficient time is allowed for these alloys thoroughly to 
mix in the melt. The molten steel is then ready to be 
teemed; that is, poured out of the furnace into the ladle 
as shown in Fig. 2. When the ladle is about one-quar- 
ter full, some vanadium is thrown in further to deoxidize 
the metal. The third slag is not removed from the 
furnace, but is allowed to pour out with the steel into 
the ladle. 

It is necessary that in pouring the molten steel from 
the ladle into the ingot molds, the slag shall not be car- 
ried down by the metal, therefore the ladle is bottom- 
poured as shown in Fig. 3. There is a hole in the bot- 
tom of the ladle which is called the nozzle, and the neces- 
sary refractory plug is fitted into the top of this hole or 
nozzle, this plug being called the stopper. The ladle 
nozzle is then placed over the center of each ingot mold 
in turn, and the metal allowed to run into it. The tem- 
perature at which the metal is poured is of prime im- 
portance and is carefully noted; also the temperature is 
noted when the last ingot is poured. By this means it 
is possible to determine the composition of the metal 
when it freezes—that is to say, becomes solid. 

If the metal is poured at too high a temperature and 
a long time elapses between the period when the metal 
is poured into the ingot molds and the time when it 
freezes or becomes solid, the steel crystals which form 
will have a tendency to throw out their various alloys 
(all alloys with iron are impurities of iron, although 
some of these impurities are very desirable). Slow cool- 
ing sets up segregation, which is to say that the alloys 
have a tendency to segregate in the ingot more in one 
place than in another. This is particularly true of the 
low melting-point metaloids, under which heading come 
phosphorus and sulphur. Providing this segregation 
can be controlled, it forms another means of eliminat- 
ing these undesirable alloys from the steel because they 
segregate at the top of the ingot, which part is sub- 
sequently cut off. Fig. 4 shows part of one of the pour- 
ing floors; A is the ladle carriage; B is half an ingot 
mold; C ingot mold clamped and wedged; D ingot mold 
in pouring position. 


HAMMER SHOP 


High-speed steel is stripped from the ingot molds 
while still hot and run to the preheating furnace in the 
hammer shop. The temperature of the preheat is 1600 
deg. F., and the ingots remain here for a period of 5 
to 6 hours. From here the ingots go to the high-heat 


furnace where they are heated to 1950 deg. F., thence 
direct to the hammers where they are forged to size, 
care being taken that the temperature of the work does 
not fall below 1750 deg. F. 

The structure of the steel in the ingots as cast, is 
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coarsely crystalline. Any steel in this state is quite 
unfit for tools and must therefore be mechanically 
worked to reduce the grain (that is to say the crystal 
sizes) to extreme smallness. The smaller the cry stals 
or grains, the higher the refinement and better the 
steel. 

Steel can be refined by heat treatment, but when 
heat treatment and mechanical work are carried o» to- 
gether, the refining is much more active and inore 
thorough. Therefore all ingots before they can be used 
as tool steel, must be forged, and for convenience rolled 


into various shapes. The steel is heated very slowly 
and thoroughly soaked in specially designed furnaces, 
then carefully forged down (known as “cogged’’) under 
the hammer as shown at A in Fig. 5, to certain definite 
sizes which can be conveniently handled in the rolling 
mill. This forging must be done very carefully, other- 
wise the steel may be ruined. The pressure applied to 
the surface of the steel under the hammer must be ap- 
plied at right angles to the face of the hammer. The 
contact under the head of the hammer and on the anvil 
must be on a line parallel to the axis of the hammer, 
otherwise a shearing is set up in the ingot, which if 
excessive, results in a burst center as shown in Fig. 6 
at A. Too light hammering will also injure the steel, 
opening it up in the center as shown at B. 


FORGING FROM INGOTS TO BILLETS 


In forging the ingots down to billets, which is the 
state after the first mechanical reduction, it is essential 
that the ingot should be worked in square form to very 
nearly the finished size, and then if the bar is to be still 
further reduced to hexagon, octagon, or round, the 
corners are reduced until the desired shape is obtained. 
If an ingot which is to be turned into a round billet or 
a round forging were forged at the start into a round 
shape, the bar would have a split center. 

The billets after being forged in the hammer shop, 
pass to the inspectors. The inspectors examine them 
for surface defects, seams, blemishes, cracks, etc., which 
are outlined on the billet with a yellow wax crayon which 
shows quite clearly on the dark ingot. The high-speed 
billets (which of course are too hard to chip) go to the 
grinding shop, where the defects are ground out, as 
shown in Fig. 7. 

Billets other than high speed are inspected and marked 
in the same way, but as the steel is soft enough to chip, 
the defects are removed with the pneumatic hammer 
as shown in Fig. 8. The chisels used for this work are 
rounded so that round-bottomed grooves are left where 
the defects are chipped out. The grooves must be round- 
bottomed so they will roll out in the subsequent rolling 
operation. 

From the inspection and grinding the steel is either 
returned to the hammers or taken to the rolling mill, 
very carefully reheated in specially designed furnaces 
and passed through cogging rolls (that is, the billet 
mill) after which they are still further reduced in *1¢e 
bar mill. After each reduction the work is inspected 
and if necessary chipped or ground as described. [If 
this were not done the imperfections would be rolled still 
further into the bar, thereby ruining the product. 

The rolling mill is styled as so many “stands,” each of 

which is composed of two uprights with the rollers 
horizontally arranged as shown in Fig. 9. The mil! is 
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also styled as “two high” or “three high,” which is to 
say that there are two rolls or three rolls in each stand. 
In a two-high stand rolling mill, Fig. 9, the bar is passed 
through shaped rollers along the same plane; in a three- 
hich stand, Fig. 10, the bar is rolled alternately between 











FIGS. 11 TO 16. VIEWS IN VARIOUS PARTS OF THE SHOP 


12—Nicking, breaking and inspecting small bars of high-speed steel. 
Fig. 15—Inspection department. 


Fig. 11—BHighteen-in. roll in lathe. Fig. 
ends of large bars. Fig. 14—Scrap ends of high-speed steel. 


the bottom roll and the middle roll and the top roll and 
the middle roll. 

The billets are cut in the shear to certain dimen- 
sious and are then inspected. The measuring stops on 
a bar-shearing machine are for the sake of economy, so 
set that the length of the bar will be a multiple of a 
certain length designated by the purchaser 

The bar mill shown in Fig. 10, also known as the 
merchant-bar mill because it is capable of rolling to 
the ordinary merchant-bar sizes, is used for reducing 
billets down to the finished size. The billets are care- 
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fully reheated (particular attention being given to the 
time which these billets remain in the furnace) to the 
temperature prior to rolling, the same care, of course, 
having previously been taken in the billet mill. The steel 
is then rolled in the bar mill, a certain definite reduction 
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Fig. 13—Sawing 
16—Bar-straightening rolls. 


Fig. 
taking place at each pass. The reduction of cross-sec- 
tional area of the work amounts to from 15 to 20 per 
cent. per pass. The large rolls of the billet mill are 
18 in. in diameter, and have a surface speed of about 
500 ft. per minute; one of them is shown in the roll 
lathe in Fig. 11. The small rolls of the bar mill are 
10 in. in diameter, and have a surface speed of from 
650 to 700 ft. per minute. The roughing rolls are made 
of alloy steel, heat treated, and the finishing rolls of 
chilled cast iron. The finishing temperature, that is 
to say the temperature at which the metal leaves the 
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last pass in the rolling mill, is very carefully controlled. 
This is important, as the grain size and the future effec- 
tiveness of the steel are very largely affected by the 
temperature at the last pass. The mill for rolling the 
smaller sizes of bar is called a wire mill, and work as 
small as ,';-in. diameter is rolled in it. The wire is 
coiled while hot, as it comes from the last pass. 

Each analysis of tool steel must be mechanically 
worked at a certain temperature, therefore the furnaces 
are heated for each class of steel to a certain tempera- 
ture and this temperature is controlled by pyrometers. 
The use of pyrometers is not at all common in the steel 
industry, and in many mills the temperature is gaged 
only by the eye and judgement of the furnace man. 

The furnace man is instructed with each and every 
batch of steel to heat the furnace to a certain tempera- 
ture which is recorded by a pyrometer over the furnace 
door. The finishing temperatures are also controlled 
by an inspector by the means of an optical pyrometer. 
Every bar that is not up to the standard temperature 
is marked so that it may be especially examined and 
passed upon. In most instances, these special bars are 
scrapped and remelted. 


FINAL INSPECTION 


After the steel has passed inspection in the rolling 
mills, it is sent to the warehouse to be finally viewed, a 
fracture taken of every bar, and each bar inspected for 
mechanical faults, seams, laps, cracks and general im- 
perfections. The smaller bars are nicked with a cold 
chisel and broken, as shown in Fig. 12. When the photo- 
graph for this illustration was taken, high-speed steel 
bars were being inspected. Each end of each and every 
bar is nicked and broken, and if a defect shows in the 
fracture another piece is broken off. This accounts for 
the varying lengths of the pieces on the floor. 

The wooden guard A, Fig. 12, prevents the broken 
pieces flying all over the shop. The larger bars are 
sawed part way through from each side and then broken 
as shown at A in Fig. 13. In Fig. 14 is shown a tote 
box with about two tons of these ends of high-speed 
steel bars. Mary of them are 6 in. diameter by 4 to 5 in. 
long. These go back to the furnace to be remelted. In 
Fig. 15 are shown a few of the inspection stands at 
the side of the room. Each bar is inspected from end 
to end. Any suspicious looking mark on the bar is filed 
away to see whether it is a mere surface defect or a 
crack which penetrates the bar. A certain quantity of 
this material is then annealed, and the remainder which 
is known as normal steel is then stored in the ware- 
house ready for shipment to those customers who order 
the material unannealed. 

After annealing, the steel bars, when required, are 
straightened in a mechanical straightener, one of which 
is shown in Fig. 16, and are carefully inspected, some 
being sawed and others fractured on the end so as to 
determine that the grain is of the desired fineness, all 
of which is described in connection with Figs. 12, 13 
and 14. Of every 100 lb. of steel that goes into the 
furnace, only about 60 Ib. passes the final inspection. 
All bars of steel that pass are then carefully stored in 
their respective bins so that no two qualities of steel 
can become mixed. The bars that are shipped direct 
from the warehouse are painted with various dis- 
tinguishing symbols. 
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Work of Labor Divisions of Wai 
Administration Co-ordinated 


Upon the recommendation of the Advisory Council, 
created to report on the handling of industrial relaticns 
growing out of the war, the Secretary of Labor has . ;- 
ranged for the codrdination of the industrial servi.e 
(labor) activities being developed in the various pir 
chasing and supervisory offices of the war administya- 
tion. Simultaneously a number of new bureaus have 
been established and will assume the coérdinating func- 
tions. 

A well-developed industrial service division is in oper- 
ation in the Ordnance Department, and similar organ- 
izations are being worked up in the other purchasing 
and supervisory branches of the War Department as 
well as in the Navy Department and the Shipping 
Board. These bodies are all developing plans for ac- 
complishing similar results in their own given depart- 
ments. In some cases they might, if not codrdinated, 
work to cross purposes, and in any of their activities, 
exchange of views on methods is desirable. The neces- 
sary machinery for getting together is now provided by 
the action of the Secretary of Labor. 

The following new bureaus are established to effect 
the desired coérdination: (1) Adjustment Bureau: 
to deal with disputes; (2) Condition of Labor Bureau: 
to administer conditions of labor within business plants, 
such as safety, sanitation, etc.; (3) Information and 
Education Bureau: to promote sound sentiment and to 
provide appropriate local machinery and policies in in- 
dividual plants; (4) Women in Industry Bureau: to cor- 
relate the activities of various agencies dealing with 
this matter; (5) Training and Dilution Bureau; (6) 
Bureau of Housing and Transportation of Workers: 
(7) Bureau of Personnel (which may possibly be fused 
with the Information and Education Bureau). 

The present United States Employment Service will 
act as the coérdinating bureau on the procurement of 
labor. 


Remedy for Breakage of Heavy 
Handwheel 
By H. D. MARTINDALE 


We have a heavy punch of the type which carries a 
handwheel on the ram for the adjustment—up or down— 
of the punch. We experienced considerable difficulty 
from the breakage of the spokes in this wheel; the 
breakage evidently being caused by the sudden stopping 
and starting of the ram at the instant of shearing; the 
latter irregularity was in turn the result of backlash in 
the moving parts—a difficulty which it seems impossible 
to eliminate. We made these spokes straight and 
crooked; we used steel and every other material we 
could think of; still they would break until we hit upon 
the following plan which seems to have solved the prob- 
lem. 

We made a hub of cast iron, bored four 1}-in. holes 90 
deg. apart in the periphery, set in four wooden spokes 
capstanwise, and fastened them with setscrews. This 
arrangement has worked for several years without the 
necessity of repair. 
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Protective Screens for Furnaces 


By J. V. HUNTER 





WVorkmen needlessly exposed to the flames, heat 
ind glare from furnaces where high temper- 
‘tures are maintained suffer in health as well as 
» bodily discomfort. This article deals with 
several types of shields designed for the mazi- 
num protection of the furnace worker. 





plant showed many of the workers around the 

big furnace exposed to glare and flame and 
sweltering in a heat, protection from which, no provi- 
sion had been made. 

Such conditions are not necessary; in almost every 
case means of relief can be found by one earnestly 
seeking them. The larger forge shops have adopted 
flame shields for the majority of their furnaces. Years 
ago the industrial furnaces (particularly of the oil- 
burning variety) were without shields, but the later 
models are all shield-equipped. These shields are 
adapted to all of the more modern, heat-treating fur- 


( ) pix a short time ago a visit to a drop-forging 
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FIGS. 1, 2, 


1—Double plate shield. Fig. 
water-cooled front. 


4, 5, 6, 7 AND 8 


2—Water-cooled shield. 
Fig. 6—Portable flame shield. 


Fig 


haces, as well as to those furnaces in use for working 
forges; and attention should be paid to their use on 
the former type since the heat-treating furnaces are 
constantly becoming more numerous as manufacturers 
need of them in the many phases of munitions 

ing or similar work. 

he heat that the worker about these furnaces must 
fa > may be divided in general into two classes: there 
is first that heat due to the flame and hot gases that 
the blast in the furnaces forces out onto a man’s body 
and face. In the majority of furnaces this is by far 


VARIOUS P 
Fig. 4—Section of improved water-cooled shield. 


the most discomforting, and care must be taken to 
fend it and turn it behind a suitable shield. The second 
class is the radiant heat, discharged as light from the 
glowing interior of the furnace. This is the lesser of 
the two evils so far as general forging furnaces are 
concerned, but it becomes the predominating feature in 
furnaces of large door area such as in the usual case- 
hardening furnaces. Here the amount of heat dis- 
charged is often almost unbearable even for a moment. 
This heat can be taken care of by interposing suitable, 
opaque shields that will temporarily absorb it without. 
being destroyed by it, or becoming incandescent. Should 
such shields be so constructed as to close off all of the 
heat, it might be impossible to work around the furnace 
for the removal of its contents, but they can be made 
movable, and in such a manner as to shield the major 
portion of the worker’s body. 

First taking up the cuestion of flame shields, the 
illustration, Fig. 1, is a typical installation that shows 
the main features for application to a forging machine 
or drop-hammer, oil-burning furnace, or for an arched- 
over, coal furnace where the flame blows out the front. 
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FIG.8 


ROTECTIVE DEVICES FOR FURNACES 
Fig. 5—Abortive 


Fig. 7.—Truck shield. Fig. 8—Swinging shield 


This shield consists of a frame covered with sheet metal 
and held by brackets about six inches in front of the 
furnace. It will be noted that slotted holes make this 
frame adjustable for height, and it should be lowered 
as far as possible when in use, so that the work may 
just pass under it and into the furnace openings. 
Immediately below the furnace openings, and close 
to the furnace frame will be noted a blast pipe carrying 
air from the forge-shop fan. This has a row of small 
holes drilled in its upper side for the entire length, and 
these direct a curtain of cold air vertically across the 
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furnace openings, forcing all of the flame, or a greater 
portion of it, to rise behind the shield. Since the shield 
extends above the furnace top there is no escape for 
this flame until it has passed high enough to be of no 
further discomfort to the workman. 

In this case fan-blast air is used for cooling, and this 
is cheaper and more satisfactory because a great volume 
may be used. However, where high-pressure air is used 
for atomizing the oil at the burner, and nothing else 
is available, this may be employed—though naturally a 
comparatively small pipe will be needed, in which mi- 
nute holes are drilled, else the volume of air used will 
be too great for the compressor economically to supply. 
Steam may also be employed for like service. 

The latest shields of this type are all made double, 
as illustrated, with an inner sheet of metal an inch or 
two inside of the front. In the illustration, A, Fig. 1, 
this inner sheet is smaller, but some are now built 
the same size as the front and bolted to it with pipe 
spacers between. The advantage of the double sheet is 
that the inner one bears the brunt of the flame, and, 
if needs be, burns up before the outer; while, if due to 
a heavy fire it should be heated red at any point, the 
outer sheet will still be much cooler and act as an addi- 
tional shield to the furnace man. 


HEAVY FORGING PRACTICE 


In heavy forging practice where the metal is being 
worked at a welding heat, the amount of flame that will 
issue from an open-front furnace is so great that a plain, 
sheet-steel front will neither afford sufficient protection 
nor stand up in service. For such a place a water-cooled 
front is often used. The general type of this front is 
illustrated in Fig. 2, and appears to have found con- 
siderable favor, for numbers of its kind are scattered 
throughout the country. 

In this case the shield is placed at a slight angle from 
the vertical, and along the top edge is a water pipe with 
a row of small holes through which sprays of water 
are thrown against it. This water runs down in a thin 
sheet over the shield, cooling it, and is collected in a 
trough connected with a run-off pipe at the bottom. The 
lower blast-pipe arrangement is similar to the one first 
described. 

There are several serious objections to this form 
of shield that should lead to its replacement by a better 
type; the first is that with a very hot fire, portions in 
the center may become so rapidly heated that the steam 
generated will part the sheet of water and cause it to 
flow from that point in an inverted V, and that section 
will then quickly become red hot. Another feature is 
that after the water and fire are shut down for the 
night the heat of the furnace can be great enough to 
cause serious warping of the surface of the shield so 
that the water will no longer cover it in a thin, uniform 
sheet. 

After rigging up a big furnace with a shield of this 
type several years ago, its most serious objection was 
found in the increase of the water bill of the plant. 
This was already of large proportions, but it had sud- 
denly jumped to the extent of several hundred dollars. 
Investigation soon disclosed the fact that this water 
shield was one of the main causes of the added cost of 
water. A little estimating of the amount of water that 
ean flow through a }-in. pipe under 30-lb. pressure, in the 
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course of a day, will show that this amount at 10c. 
per 1000 gal., can count up rather rapidly. 

The final step in water-cooled shield development wa 
then adopted and the shield shown in the illustratio 
of the furnace in Fig. 3 was constructed in the sheet- 
metal shop, and replaced the other type on those fur- 
naces. This type really seems to be the logical solutio: 
of the water-cooled shield problem. Fig. 4 is a sectio 
through a portion of the furnace front and shield show- 
ing all of the principal parts. This shield consists 
essentially of a very thin tank, about 2: in. between 
walls, and filled with water. Like other shields it is 
fitted with an adjustment, that it may be raised and 
lowered as the work demands. The tank having an 
open top, the water as it absorbs heat from the flame 
will simply boil away in steam; and only a small amount 
will have to be added to make up for that which has 
evaporated. The water-feed pipe shown at F ends a 
short distance above the top of the tank so that just 
how much water is running in may readily be seen. 

An overflow pipe is provided at O which aids in main- 
taining the water at the proper height, as a sufficient 
quantity can always be permitted to run in, to avoid any 
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FIG. 3. IMPROVED WATER-COOLED SHIELD 


possibility of the shield ever boiling dry; at the same 
time the small excess can run off without danger of 
an overflow. The shield illustrated in Fig. 4 has been 
in constant use for over two years, giving greater 
satisfaction than any other of which the writer has 
known. It might also be noted that this shield was 
made with riveted joints, the shop not having a gas- 
welding outfit. To flange over the edges and then weld 
them with an acetylene torch would be a far more eco- 
nomical procedure, and would also insure a tight and 
permanent joint. 

The water-cooled front shown in Fig. 5 is an absurd 
effort to accomplish the design of a furnace that will 
provide cool working conditions; and yet the writer has 
observed several of these in a certain section of the 
country. This leads to the belief that the original 
designer was exceptionally gifted at convincing his 
neighboring friends in the blacksmith business that he 
had actually accomplished something of merit, or else 
that they were all blessed with a hard-coal supply which 
they were anxious to get rid of. This front was on 2 
bolt-heating furnace using hard coal for fuel; and it 
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may be seen that it takes the place of all of the brick- 
work that should be on that side. Had this been. noth- 
ing more than a very narrow water-cooled frame, with 
brickwork below and supporting bricks above, put in 
like the tuyeres in a foundry cupola, the case would have 
been somewhat different, for then it would have absorbed 
a smaller proportion of the heat. 

A blacksmith who knows how a piece of cold iron 
laid in a small welding furnace momentarily lowers the 
temperature, will appreciate the enormous amount of 
extra heat that must be maintained in the central por- 
tion of this furnace to make up for the constant chill- 
ing effect of the cold wall. Moreover, since there would 
have been serious trouble had steam generated in this 
front, a steady stream of water had to be run through 
it constantly to insure against an approach to the boil- 
ing point. This is illustrated chiefly because of its ab- 
surdity, and as a warning of something to avoid. 

Water-cooled, tuyere openings, as mentioned above, 
which support brick side-walls of the furnace, have 
proved successful for coal furnaces used for forging 
machine and drop-hammer heating, since they permit 
a great amount of work to be handled through their 
openings without wearing away as would a brick arch. 
Great care should be exercised proverly to design them 
so that a minimum amount of the cold tuyere will be in 
contact with the interior of the furnace, and all interior 
portions possible should be covered by the bricks. How- 
ever, a discussion of these points will hardly come in 
the flame-shield class, although they can be made to do 
a great deal toward relieving the excessive heat to be 
borne by the furnace worker. 


FLANGE SHIELDS FOR FURNACES 


Such portable flame shields as the one illustrated in 
Fig. 6 may prove serviceable before furnaces required 
for plate work, where the doors are often only opened 
for a moment at a time. This shield can be placed far 
enough in front of the furnace, that it will be possible 
to work under it or around it, in removing bulky work 
from the furnace, and yet it will afford the furnace 
tender some relief from the excessive glare that will 
come out the wide-opened door. To have this shield of 
light weight so that it may be readily pushed aside when 
not wanted, the frame may be made up of pipe and fit- 
tings, and a piece of thin sheet steel fastened in the 
panel by rings about the frame. 

About the most disagreeable task in a heat-treating 
shop is the removal of the pots from the casehardening 
furnaces; these must be handled at a bright red heat in 
order that their contents may be dumped into the 
quenching tank with a minimum-time contact with the 
air, and before they have cooled sufficiently to require 
reheating. Facing the heat before the large open doors 
of the majority of these furnaces, is a man-killing task 
even when the weather is moderately cool. The boxes 
soon become more or less distorted, and then even the 
best of lifting devices will not remove a hot pot without 
several minutes labor in front of the doors. 

In Fig. 7 is shown a method of arranging a shield on 
one type of charging and removing truck. This shield 
cannot afford more than a partial protection to the body 
of the furnace tender, because he must be able to see 
around it, and in some cases even push it partly through 
the door of the furnace, but even small as it is it may 
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still afford some welcome protection. The great ad- 
vantage in this case of having the shield on the truck 
instead of stationary in front of the furnace, is that 
it still affords protection as long as the hot pot is being 
handled through the shop on its way to the quenching 
tank. 

It might be interesting to many engaged in the heat- 
treating or casehardening of steel parts, to make a 
special note of the design of the truck that is illustrated 
in connection with the shield; the general form is shown 
although the actual details for the construction of such 
a truck are lacking; these being simple, may be readily 
worked out by anyone wishing to build one. This is 
considered to be one of the quickest and easiest operated 
devices for the removal of this class of work from the 
furnace. To be sure it may only be used where the 
floor of the furnace has been built level with the floor 
of the room, but many of the modern furnaces of this 
class are so designed. 

The pack-hardening pots are cast with legs, from two 
to three inches high, to permit the circulation of the 
hot gases, and so heat more quickly. Between these 
legs and under the body of the pot, the two forward 
prongs of the truck are pushed, tilting the outer handle 
to make these prongs as low as possible. The handle 
is then lowered and, as it has a good leverage, the pot 
is easily raised from the floor, and the truck and its 
load rolled out. 


HEATING OF MANGANESE STEEL 


Another form of heat-treating furnace is that which is 
used for the heating of manganese and other alloy steels, 
which after having been brought to the proper heat are 
drawn from the furnace into an immediate quenching 
tank. With manganese steel in particular, the paris 
are so fragile and easily damaged while hot that it is 
frequent practice to have a sloping platform immediately 
in front of the furnace door down which the castings 
may slide into a tank situated below the floor level. Such 
a furnace with a quenching tank in front of its door is 
shown in Fig. 8. 

These tanks are covered with plates while charging 
the furnace, and the cold castings are placed in a mod- 
erately cool furnace. Since some of these steels must 
not be charged into a furnace where the heat is extreme 
but should be brought up to their final heat gradually, 
there is little discomfort during the charging process. 
When quenching, however, from a temperature of 1800 
to 1900 deg., it is extremely unpleasant in front of the 
doors. The swinging shield is here adapted to give 
protecton for this work.. As will be noted it is hung 
a sufficient distance in front of the doors, that it may 
not interfere with the castings as they come from the 
furnace, and slide down into the tank. 

To facilitate the work, and avoid the necessity of 
working with the bars outside the edges of the shield, 
the slot-like hole is cut in the center of the shield, and 
through this the bars or rakes for dragging out the 
castings are easily inserted and manipulated. The ad- 
vantage of such a swinging shield is that it may be 
readily moved from side to side, or forward and back 
as occasion requires. 

There are doubtless many other types of furnaces to 
which shields would prove a most welcome addition, but 
no attempt has been made here to include all of the ideas 
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on the subject. It appears, however, that the millwright 
in charge of such arrangments in a wide variety of in- 
dustries can improve conditions by giving some thought 
to the matter. For instance such furnaces as those air 
furnaces of the malleable foundry that require slag 
skimming from the molten metal, could have the doors 
protected in some way so as to shelter the furnace man 
without interferring with the free removal of the slag. 
A light, temporary or portable shield might be applied 
to the old hand-fired boilers as a protection during those 
trying 5 or 10 minutes twice or more each day, that are 
devoted to the task of cleaning the fires, which is mostly 
a cringing attempt to drag out all of the white-hot 
clinkers in the least possible time. 

Another type of screen that was lately illustrated 
consisted of a number of short lengths of steel chain 
suspended from a bar; this made a curtain that pro- 
tected the worker from flying sparks, yet could easily 
be parted at any point. It was used before a stand of 
hot rolls, for reworking steel bars to smaller sizes. A 
swinging shield should be placed before the spout of a 
blast furnace, or of a cupola that is to run continuously, 
to protect the men who must pass in front of it from the 
ever-flying sparks. Shields that are placed in the sides 
of hand ladles, merely a sheet of iron standing up 6 
in. beyond the top of the ladle bowl, and held in place 
by the shank, cost a foundry practically nothing and yet 
afford great protection to the arm and hand on the 
shank toward the bowl. 


Labor and Material Waste 


By A. J. CHAMBERLAIN 

Assistant Superintendent, Geo. Cutter Co., South Bend, Ind. 

I have recently read the article on page 1081, Vol. 
47, by W. Thomas, entitled “Muscles and Brains,” in 
which Mr. Thomas criticizes methods he has observed 
in visits to manufacturing plants, and suggests some 
improvements. 

I believe that if articles of this kind could be pub- 
lished continuously, they would be very beneficial to 
many of us. I dare say there is hardly a plant in oper- 
ation in which labor or material is not wasted to some 
extent. The difficult problem is to detect this condition, 
and I agree with Mr. Thomas that it sometimes takes 
high-speed brain work to accomplish satisfactory re- 
sults in this direction. 

It is quite strange but nevertheless true, that men 
who are constantly improving their own method of 
manufacture are most apt to overlook some of these 
leaks. Very often we centralize our interest on some 
particular part of the work to too great an extent, and 
neglect other departments under our direction, almost 
entirely. 

A visitor unacquainted with the plant, but who hap- 
pens to be observant or especially interested in some 
part of the work that we have neglected, can often 
point out wasteful methods which we have overlooked 
for years. Recently I visited a plant where the only 
product was a wrought iron plate about 6 or 7 in. square 
and 2 in. thick, cross-ribbed on one side and containing 
a few holes. My visit began in the material-storage 
yards where I was greatly impressed by the efficient 
methods of handling the raw materials and conveying 
them to their furnaces; also the melting of the iron 
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and rolling it to the desired shape seemed to be done 
quite efficiently. I shall always remember how the fiery 
masses of iron were rushed through the different rolls 
at great speed and came out of the finishing rolls jn 
20-ft. bars all ribbed and ready to cut off, all of these 
rolling operations having been performed with the one 
original melting heat. I began to think that this plant 
was efficient and well equipped to manufacture their 
product. 

I then visited the next room where the bars were 
cut off and the holes punched in the square pieces. A 
number of men were sprinkling the hot bars to cool 
them; one man was running a large cut-off punching 
machine, others were picking up the square pieces that 
he had cut off and piling them in rows on trucks. 


BRUSHING PLATES WITH OIL 


Further on were men brushing the plates with oil 
and handing them to the operator of another press, 
who punched the holes in them while two other men 
were piling the finished plates on trucks again, where- 
upon they were ready to be delivered to the warehouse. 
I stopped to consider things awhile and decided to 
look over these operations again. I could see no reason 
why the hot bars could not be cooled by mechanical 
means at a moderate expense. The cutting-off and 
punching operations could have been combined into one 
operation by the use of a simple, progressive, piercing- 
and cutting-off die; and either one of the presses in 
use had capacity enough to do this work. This would 
have eliminated the rehandling of the plates. I also 
considered the feasibility of a conveying belt at the 
rear of the press, which would have eliminated any 
handling of plates in that room. The result of my 
visit to this plant was, that I regard the layout of the 
rolling-mill equipment and furnaces has been well engi- 
neered by some expert on rolling-mill methods, but the 
layout of the press shop has probably been considered 
of but little importance, and perhaps left to an inex- 
perienced handy man about the plant. There appeared 
to be enough waste labor in that press shop to operate 
enother row of rolling mills. 


IMPROVEMENTS CAREFULLY ANALYZED 


Another explanation is that the management of this 
plant which seemed to be an old-established concern, 
might have carried on an efficiency campaign at some 
time, which terminated at the press-shop door. Quite 
often and particularly in medium-size plants, when an 
efficiency campaign is started, there is a tendency to 
improve methods in the order in which incorrect methods 
are found, rather than in the order of their importance. 

Those corrections which would effect the greatest sav- 
ing in production cost, are sometimes left undisturbed, 
while less important things are changed simply because 
they happen to be detected first. All contemplated 
improvements should be most carefully analyzed and 
scheduled in such a manner that those which will effect 
the greatest amount of saving in production-cost in one 
year, per dollar of expenditure made, will be taken care 
of first. Such precaution is quite necessary when there 
is a possibility of efficiency work being terminated be- 
fore all contemplated improvements have been made—a 
thing which often happens because of the expense in- 
volved, or because of unforeseen business depressions. 
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A Fair Royalty Contract 


By ROBERT G. 


HE writer’s thanks are due first to the editor for 
TT correction of the wording of the contract as 

given in the original article. The writer’s legal 
knowledge is entirely borrowed, and an oversight like 
the one in question may slip in very easily. In justice 
to the attorney who wrote the contract, however, it is 
only fair to say that he is at present a very successful 
corporation lawyer of the City of Chicago, and the over- 
sight in the wording, which is important, should be 
blamed on the writer. 

Readers are congratulated on having available a dis- 
cussion like that which Mr. Harris gives on page 143, 
of the American Machinist. The original article is dis- 
sected and clarified in a way that leaves nothing to be 
desired, and if the writer had been gifted with the 
facile pen of Mr. Harris, much of the latter’s argument 
would not have been necessary. However, in justice to 
the young men who might be tempted to use the con- 
tract as a model, it is only fair to say that, with the 
noticeable exception before mentioned, the contract as 
written is in use and actually works, and works well. If 
the matter were not of some actual importance, the 
editor could not justly be asked for additional space, 
and the writer will not use more than is necessary in 
making reply to Mr. Harris, for the reassurance of 
those who might want to use this form of contract. 


MECHANICAL PROBLEMS IN BUSINESS 


All of the writer’s experience has been in working 
out mechanical problems that arose in the daily busi- 
ness of the larger corporations of the country, with 
especial reference to the motor car and allied or con- 
tributing industries. This will explain the repeated 
reference to such work. Exception is taken in a mild 
way to the statement that, “As a rule, an invention is 
an inspiration.” It has been the writer’s duty much of 
the time to review each issue of the “Patent Office Ga- 
zette,” to see what was being done or thought in kindred 
lines. If care is used not to take the statement too 
literally, it is easy to see by perusal of that periodical 
just what inventions are the result of an inspiration. A 
considerable experience with engineering work inclines 
the writer to think that most of the desirable inven- 
tions now in use have resulted from an actual need in 
some line of business, and this need came to the knowl- 
edge of some one employed in that line or a related line. 

It is suggested that any recent number of the better- 
known trade and technical journals be chosen, and the 
advertising columns be considered with this in mind. 
Some of the cases with which the writer is familiar and 
many others, easily may be guessed: at. On page after 
page may be seen things that represent a stage in the 
evolution of some crude device that an employee origi- 
nated in his daily work, and after having its possibili- 
ties tested out, it was put on the market, either by the 
emp'oyee or the employer. Some of the best devices 
have originated in shops where the contract system is 
usec. Mr. Harris says, “It is a peculiar circumstance 
that the efforts of inventors are not appreciated” etc. 
The cause of this lack of appreciation is not far to seek, 
as Mr. Harris undoubtedly knows; generally, it is due 
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to one of two things, both inherent in the mind that pro- 
duces the invention. Lack of appreciation is the due 
of that class of invention whici Mr. Harris character- 
izes as “inspirational”—and the spirit of his statement 
is intentionally misquoted—or else to the fact that, no 
matter how good the invention may be, the inventor has 
not the kind of mind that can take its time under any 
stress, and after getting all the protection possible, find 
for himself a business manager to whom he may assign 
a share of all future income due from the invention. 
His choice of this business manager is about as im- 
portant as the invention, so far as the inventor is con- 
cerned. 


CONDITION RAPIDLY CHANGING 


It is also a fact, as Mr. Harris says, that an employer 
is not as keenly alive to the possibilities of an invention 
produced by one of his own men as would he be to those 
of one submitted by an outsider, but this is a condition 
that is rapidly changing and correcting itself. The 
writer’s personal knowledge comprises enough notable 
exceptions to make for great encouragement. The em- 
ployer is a business man first, and he is almost sure to 
belittle the approach of his employee. The man was 
urged in the original article to take his witnessed sketch 
to his employer; but if the employer shows no interest, 
the employee should not have the slightest compunction 
in similarly approaching the employer’s most energetic 
competitor, transferring his services also if he thinks 
wise. This is good business from the employee’s standa- 
point, and exactly similar methods would be used by the 
employer. 

Mr. Harris also says, “Until the actual issuance of a 
patent, an alleged inventor has no more actual rights,”’ 
etc. This is true in a strictly legal interpretation of ari 
accomplished fact, but in business it does not always 
work out that way. It depends largely on how good the 
invention is, and how badly some one wants to use it. 
If a sketch is witnessed by two parties, and due dili- 
gence is used in reducing it to practice and applying for 
a patent, the actual protection, which is what constitutes 
the inventor’s rights, is as good as though the patent 
were already granted. True, this condition does not as- 
sume that it may not be attacked and even discredited 
in future; but again, a reference to the advertising col- 
umns of any technical journal will show numerous 
cases in which very successful companies have been 
started on a patent that was simply applied for. It is 
difficult to imagine how the motor-car business could 
have got along, if business men generally had assumed 
that because the inventor had no actual rights until the 
patent had been granted, they would not go into a 
thing; and there is nothing especially unstable in the 
motor-car business on this account, either. The fact of 
the matter is, that in most cases, the evolution in meth- 
ods is so rapid that very few patents are worth fighting 
over. A patent is a good thing, but there are others 
about as good. A secret can be kept, like the compo- 
sition of the best-known talking machine disk record; 
or the possession of capital enough to work around 
a patented idea, without fighting it, can produce some- 
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thing just as good. It is a well-known fact that if an 
inventor wants more than his invention is worth, or is 
cranky, the big corporation begins to study. 

As Mr. Harris intimates: some corporations do not 
like an employee to be a stockholder, and this con- 
tingency was provided for in the original writing, but 
many of the largest corporations welcome them, as is 
well realized in the experience of the writer who has 
been intimately connected as an employee, with the 
world’s largest and next-to-largest motor car corpora- 
tion, the largest rubber producing interest, the largest 
adding machine company, and others. In any of these 
several corporations especially easy terms are arranged 
for the purchase of stock by employees, and it makes 
no difference whether the stock is paid for by royalties 
or not. As said before: the inventor must expect to be 
bluffed by a man who is paid a very large salary for 
bluffing; but much of this is camouflage, and the in- 
ventor can take as much or as little as his mental 
attitude permits. 

Mr. Harris says that he would not sign a contract 
containing the provision that the inventor might ex- 
amine the books at any time, with the inventor of the 
best device that ever bore patent protection. Again at- 
tention is called to the fact that the attorney who wrote 
the agreement makes an excellent daily success from 
just such work; and that to the writer’s certain knowl- 
edge, the president of one of the country’s largest cor- 
porations did sign, gladly, an agreement containing that 
provision exactly as worded there. It is only fair to 
agree with Mr. Harris that such a wording might be 
made extremely burdensome if there were an intention 
to make it so. Even when a corporation is known to be 
the soul of honor, it may be of advantage to an inventor 
to examine the books several times between the regular 
and recognized occasions, and not for any reason reflect- 
ing on the integrity or methods of the corporation. 
Even before the breaking out of the war, many firms 
did a big business in the cost-plus way. Were their 
books and operations never examined “between times?” 
It is safe to say that they were. 


QUESTION OF INTERPRETATION 


Mr. Harris suggests a valuable addition to the con- 
tract, but it has the same liability to trouble as have 
other points discussed, if it is taken in a strictly literal 
way. Its intention is excellent. It is one that would 
concern me, as an employer, much more than the other. 
It is the one which says, “make provision that the party 
of the second part shall not become interested in any 
manner in a competing invention,” etc. Since a differ- 
ence of opinion is indicated, an example may be quoted. 
Let A, an inventor of a carburetor that may be the 
actual best for a high-speed motor, sign an agreement 
with B, who is a very large manufacturer of a varied 
line of gasoline-driven power apparatus, including cars, to 
use A’s carburetor exclusively. B also makes a tractor, 
which requires an air cleaner on the inlet. C comes 
along with a carburetor that is designed exclusively 
for tractors, has the air-cleaning provision simply and 
cheaply provided for, and it does good work in every 
way as atractor carburetor. A’s carburetor, if it could 
be attached, would actually furnish a workable mixture 
for the tractor, but its starting characteristics would 
not be right any more than would its running ones; it 
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would promptly choke solid with dust, and no way of 
washing the inlet air could be attached without a com. 
plete redesign. 

Should B refrain from signing a contract with ¢ 
because he has an “exclusive” contract with A? He 
uses it with satisfaction on his cars, but will his con- 
tract with A prevent him from using C’s, which he can 
use with satisfaction on his tractors? Much of the 
value of such an agreement would rest upon a common- 
sense interpretation of the word “competing,” which 
should prevent such a situation as has been suggested 
in the preceding paragraph; but for everyday work. the 
friend has been well enough provided for. 


A “Safety-First” Idea of Twenty 
Years Ago 


By WALTER H. WEBSTER 


Not long ago I read an article in which reference 
was made to an accident caused by a loose pulley 
seizing on the countershaft and starting the machine 
while the operator was setting it. I do not remember 
the details and I am unable to locate the article in 
question, but it calls to mind another on loose-pulley 
trouble which appeared in the American Machinist 
about twenty years ago. At that time “Safety First” 
was not given the consideration that it receives at the 
present day, and the trouble which the idea expressed 
in the article was intended to overcome, was the rattle 
due to the faulty bearing and caused by excessive wear. 

The article described the usual result of wear in such 
cases and called attention to the fact that if the shaft 
could always be stopped in the same position, the worn 
place on the shaft would always conform to the bore; 
and as the pull of the belt would hold the pulley to 
the shaft, there would be no rattle. 

Since it was out of the question to have the shaft 
stop always in a certain position, the same result was 
accomplished by first reboring the pulley, after which 
a bushing was made a running fit, both on the new 
shaft and in the pulley. This bushing had a flange 
on the outside of the pulley big enough to fasten on 
an arm, and the arm was to be fastened to any con- 
venient place that would prevent it turning. 

A hole was drilled from end to end of the bushing 
and the ends plugged; a connecting hole was drilled 
in the flange and the arm so located as to keep this 
hole on top. Oil holes were also drilled through the 
bushing, passing through the blind hole, and these were 
always at the top, that the pulley might be oiled at any 
time regardless of the belt position. 

We have a pulley fixed in this manner, in use on the 
countershaft of a small grinding machine for more 
than six years, and it used to give a great dea! of 
trouble, since the emery wheel is used at very irregular 
intervals and is idle most of the time. Constant oiling 
in the former circumstances, was required to keep it 
quiet. Oiling once a week is now sufficient. 

The “Safety-First” feature of this idea should‘ com- 
mend it to your readers of today. It can always 
depended upon to stop and to stay stopped when «He 
belt is on the loose pulley. In fact the belt pull on 
the loose pulley helps stop the countershaft by making 
the bushing act as a brake. 
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Drafted 


By BERTON BRALEY 


ELL, here I am in the army, packing a Springfield gun, 
And learning the trick of drilling the way that it should be done; 
I’m gaining in flesh and muscle, my hands and my face are brown; 
But somehow I[ can’t help thinking I ought to be back in town. 
Don’t dope me out as a slacker who’s scared at the thought of fight, 
I guess I can take my chances along with the bunch, all right, 
I like the army fellows, and the way that the game is played, 
But I figure I’d help the country more, if she’d let me stick to my trade. 


OR out in the field of action I’d be one man—no more! 

While back in the old machine shop, I’d count for half a score; 
Machinery does the business in most of the fights today, 
And I am a crack machinist—or that’s what my bosses say! 
And if I should be conscripted back to the shop again 
I could turn out shells and rifles for maybe a dozen men; 
So it just seems sort of wasteful to put me into a trench, 
When I can do better service right at the workman’s bench. 


RR EMEMEER, I’m not kicking, [’ll fight with a darn good will; 
But there’s lots of men for soldiers who haven’t my kind of skill 
In making the tools to fight with; so it sort of seems to me 
It’s wiser to keep them fighting and send me where I’d be 
A kind of a Shop-Reservist; a soldier in overalls, 
Whose job is to work like thunder whenever the country calls 
For motors and rails and engines and aeroes and trucks and guns, 
To help in the nation’s business of smashing our foes, the Huns! 


Now it isn’t a case of wages, and it isn’t a case of funk, 
For I like the army rations, and I’m warm in an army bunk, 

I’m glad to give my service wherever I’m told to go, 

And I’m keen for the Great Adventure in the great war’s monster show; 

But the nation’s need should govern, and in the crucial test 

A man should serve his country the way he can serve her best, 

And the wisest way to use a man—at least I’ve found it true— 

Is to let him serve at the kind of work that he is trained to do! 
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In the preceding articles of this series we have 
described parts that are comparatively easy to 
make. The parts described in this article are 
much more complicated and require the use of 
some very clever dies. 





IV.—Bending, Swaging, and Forming 
Dies 


r NHE type-bar guide in Fig. 26, requires very accu- 
rate work in the final bending operation, as well 
as some clever forming dies. The piece is first 

pierced and blanked as shown at A, by the progressive 

piercing and blanking dies shown in Figs. 27A and 
27B. The ends B, Fig. 26, are then milled off on 

a taper so that they are thinner at the tips than 

near the body of the blank. 

This taper could be made in swaging dies but would 
harden the metal to such an extent that the piece 
would require annealing before the bending operations 
could be perfomed. 

After milling, the ends B are bent up at right angles 
to the base as shown at C. The dies for this operation 
are shown in Figs. 28A and 28B. The pins B locate 
the blank, and as the punch descends it is carried down 
into the recess in the block D. Block A being backed 
up with a strong spring, acts as an ejector for the 
finished piece. A slight depression cut at E in the 
block A also offers a means of prying the piece loose 
in case it should stick to the pins. 

The second bending operation curls the ends over 
into V-form as shown at D, Fig 26. The dies for 
this operation are seen in Figs. 29A and 29B, and are 
rather unusual in construction. The block A, Fig. 29A, 
carries two locating pins, and two support blocks B, 
between which the ends of the blank are held and 
prevented from buckling outwardly as the punch 
operates. 

The tongue C just clears the work when it is in place 
on the block A, and is connected to the piece D. This 
tongue C also supports the work on the inside and 
prevents buckling in that direction. 

As the punch comes down on the work, the ends of 
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the piece enter the openings FE, Fig. 29B, and are 
forced up and around the forms. As the punch nears 
the end of the stroke, the wedge F entering the slot 
G, Fig. 29A, engages the piece D and withdraws the 
tongue C from the work which is now held on the punch 
and rises with it, until it is pushed out by the stripper 
H, Fig. 29B, which is operated by the hand lever /. 
This operation leaves the piece in good shape but not 
sufficiently accurate to meet the requirements of service. 
It is therefore given a final swaging in the dies shown 
in Figs. 30A and 30B. The die base A, Fig. 30A, 
carries the usual locating pins and the auxiliary block 
B which contains the sliding member C. The member 
C is attached to the lever D by a link and pin, and 
on its inner end carries two hardened swaging anvils 
E, which enter the loops in the formed piece and sup- 
port them while the die operates to swage them to form. 
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FIG. 26. TYPE-BAR GUIDE 


The central tongue F, Fig. 308, in the punch controls 
the size and shape of the ends on the finished piece. 
The anvils £, Fig. 30A, are withdrawn from the fin- 
ished piece by the lever D. 

The universal bar frame shown in Fig. 31 is swaged 
pierced and blanked in the progressive dies shown in 
Figs. 32A and 32B. The reason for doing the swagin: 
previous to piercing and blanking, is because the larg« 
amount of metal in the blank stock tends to prevent 
distortion of the piece. 

A subsequent piercing operation removes the re 
mainder of the stock from F; Fig. 31, punches the fou 
round holes and the two oblong openings G and FP 
The dies for this operation are shown in Figs. 33A ar 
33B, and do not require description. 
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The first forming die shown in Figs. 34A and 34B 
is rather complex in construction. The base carries a 
number of both free and moving members, which on 
entering or receding from the punches, bend the work 
in several directions. 

The parts B, C and D of the die, Fig. 34A, bend up 
the parts H, I and J respectively, of Fig. 31. The 
second forming operation is done in the dies shown 
in Figs. 835A and 35B, which bend down the two arms 
K, Fig. 31, and the curved part ieaving the piece formed 
as shown at the right. 

These dies are rather less complicated than those for 
the first forming operation. The punch A, Fig. 35B, 





FIG. 31. 


is solid except for the opening B, which receives the 
punch C, Fig. 35A, that bends up the part L, Fig. 31. 
The body D of the die, Fig. 35A, recedes between the 
two blocks E which catch the two arms K, Fig. 31, and 
bring them to shape. 

The dies and tools described in these articles are only 
a very few of the hundreds used by the Woodstock 
Typewriter Company, Woodstock, IIl., but they are 
fair examples of the many ingenious devices employed. 


An Accurate Air Meter 
By GLENN B. HARRIS 


On page 985, Vol. 47, the writer discussed the Economy 
of Tight Air Hose Connections, and made the state- 
ment that 5 ft. of free air compressed to 80-lb. pressure, 
would require 1 hp. These figures are in the main 
correct, excepting that the horsepower required is 
somewhat in excess of these figures when friction is 
taken into consideration. As stated in this article: 
5 ft. of air compressed to 80-lb. pressure will escape 
through a ,',-in. orifice, while 21 ft. will flow through 
a j-in. opening in one minute, requiring approximately 
6 hp. for production. 

It will be evident from what has been written, coupled 
with the figures here given, that the necessity of con- 
serving the air supply, hence the coal pile, through 
tight connections, sound hose, and tools which are in 
perfect working condition, cannot be too strongly urged 
Heretofore there has been no definite manner of ascer- 
taining a leak except in “gunning” for it, and in a shop 
or yard where there is a considerable amount of piping 
and connections this is no easy job. The necessity of 
being able readily to locate a ‘eak, has long been 
apparent to the user of compressed-air tools and ap- 
nliances; also the desirability of knowing the efficiency 
of the latter, not only from the standpoint of air saving, 
out in relation to the amount of work turned out. In 
hipyards, bridge shops, large machine shops, and other 
considerable plants where installation of a great number 
of pneumatic tools or appliances was contemplated, 
crude methods of determining the air consumption have 
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been resorted to; such for instance as pumping the 
receiver to a pressure of perhaps 80 Ib. and then cutting 
off the compressor; after which the tool was run for 
a predetermined length of time, and the drop in gage 
pressure noted. This gave only a relative understanding 
of air consumption, as the tool was not operating under 
a constant pressure, as when at work. 

The writer recently noted a device which is simple in 
its construction, absolutely accurate in its operation, 
and shows at a glance the exact number of cubic feet 
of free air per minute which is flowing through a 
tool, appliance, hose or in fact any part of a compressed- 
air system. The device will appeal to users of pneu- 
matic tools, as one filling a 
long-felt want, and a de- 
scription of its construction 
and operation may prove 
interesting. The meter— 
for so it may be properly 
termed —depends on _ the 
principle that the volume of 
a definite compressed fluid 
or gas flowing under small, 
constant head through multiple orifices of the same 
shape and size, is directly proportional to the number 
of orifices exposed. In the accompanying illustration 
is shown a main casing A, which is threaded on a sup- 
porting base B; the casing being provided with an 
inlet opening near the lower end, and an outlet near 
the upper. These openings are threaded for the con- 
nection of the air hose to the meter, and from the latter 
to the hose of the tool, the air consumption of which 
is to be recorded. About midway the length of the 
casing A, and on its interior, there is a threaded flange, 
into which is screwed the lower end of the meter cylin- 
der C. In the walls of this cy’inder are numerous 
accurately spaced, drilled and reamed holes. On the 
upper end of the casing is mounted the indicating 
cylinder D, an air tight joint between the cylinders 
being maintained by means of the plate LE, fitted with 
a stuffing box. A sight glass extends into the stuffing 
box, and from that point out through the upper end 
of the indicating cylinder, where it is secured. A 
vertical opening is provided in the indicating cylinder 
which exposes the glass, and adjoining this opening a 
scale plate is secured. The scale nlate is divided into 
feet from 10 to 100. Within the metering cylinder is 
located a piston F to which is attached a rod G. This 
rod projects into the sight glass, and is designed to 
move freely. On the under side of the piston F, is 
attached a rod H, having a small piston 7 secured to 
its lower end. This piston moves in a dashpot J located 
in an oil reservoir K which is supported by the base of 
the meter. Convenient means are provided for filling 
and emtying the oil reservoir. 

The operation is substantially as follows: air enters 
through the inlet pipe into the space surrounding the 
dashpot cylinder and oil reservoir; it then passes through 
ported openings into the interior of the metering cylin- 
der. In passing to the outlet chamber, the air lifts the 
piston and exposes some of the holes to the flow. A 
small head or difference in pressure is established be- 
tween the interior of the metering cylinder, and the 
outlet chamber surrounding it. This pressure difference 
is only a few ounces per square inch, and is fixed by 
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the exact weight of the moving elements and the area 
of the piston on which the difference of pressure acts. 
The moving elements rise until the weight is exactly 
supported by the difference in pressure. The pistons 
and rods are then floating in static balance in a posi- 
tion corresponding exactly to the volume of air flowing 
through the holes exposed; and the number of cubic feet 
of air consumed is accurately shown on the scale plate 
by the measuring rod. The divisions of the scale plate 
are calibrated by comparison with a standardized instru- 
ment and absolute accur- 
acy is obtained. The loss of 
pressure is so slight that 
it cannot be detected with 
a gage, and the device can- 
not be injured by a flow in 
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pacity. There are no parts en coy} 

employed which can de- me 





velop defects to change the 
accuracy ; the use of bronze 
parts prevents corrosion or 
rusting. 

The meter can be used to 
the greatest advantage not 
only in accurately deter- 
mining the air consump- 
tion of different makes of 
tools when installed, but al- 
so the amount of air used 
after they have been at 
work for any considerable 
length of time. It also en- 
ables the user to determine 
the relative efficiency of a 
tool before and after re- 
pairing, and thus deter- 
mines whether to use spare 
parts or consign the tool 
to the scrap pile. 

Heretofore a_ practical 
man could judge the work 
performed, but there has 
been no means of deter- 
mining whether or not the air consumption of an indi- 
vidual machine was excessive. Rated consumption may 
be exceeded by as high as 100%, and the device worked 
fairly well, but the coal pile is being unnecessarily drawn 
upon; and if tools and air lines are not maintained at 
their maximum efficiency, the compressor is unduly 
overworked. It frequently havpens that the latter ma- 
chine is condemned as not coming up to its rated capacity 
when the trouble lies in air leakage. Where the com- 
pressor capacity rates close to that of the calls upon it, 
it would seem that accurate means of determining just 
where its product is going are most essential. The 
instrument here described is readily portable, and has 
a length overall of about 1 ft. 

It will of course be readily understood that 1 cu.ft. 
on the scale is represented by the same distance, whether 
working at high or low pressure; excepting that at high 
pressure the indicating rod will be raised to a higher 
point, due to the greater flow of air through the orifices 
or holes which are machined in the walls of metering 
cylinder. 
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Criticism of Thread-Lead Gage 
By WALTER J. WOODWORTH 


In the thread-lead gage described by Leonard M 
Thorn on page 1092, Vol. 47, there is a detail of con- 
struction that is more likely to show apparent inaccuracy 
than if the gage were properly made. In the illustration 
Mr. Thorn shows the disks D extending beyond the 
spacing collar E, plug C and hub A, a distance of at 
least four or five times more than is necessary. This 
is wrong: if the disks D extend two or three times the 
thread depth, it will be more than sufficient. 

As the accuracy of a lead gage of this discription 
depends somewhat on the accuracy of the faces of the 
spacing collar, it can be readily seen that if the faces 
of collar E are out of parallel say 0.000025 the variations 
of lead shown with a gage equipped with proper sized 
disks would not amount to 0.00005 on any part of the 
circumference. Whereas, with the same amount of in- 
accuracy in collar E and the disks D, of the size shown 
by Mr. Thorn, the variation in lead shown would 
would approach 0.0001. 

Furthermore, while this gage is of simple design, it 
is far from simple to produce, because some very nice 
measurements are involved in order to produce two 
duplicate disks and space them an exact, predetermined 
distance from center to center, as any toolmaker that 
has handled a job like this can testify. 


A Bench Clamp 
By C. H. WILLEY 


A very useful and simple form of bench clamp or hold- 
fast came to my notice during a recent visit to a small 
shop. It is shown in the illustration. 

A piece of 4 x 2-in. steel stock A was set into the 
center of the bench, and ran its full length. A series 
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A BENCH CLAMP 


of holes B were drilled to permit the clamp being used 
at the most convenient places. A few taps with a hand 
hammer at C made the device secure in the hole where 
needed, and when it was desirable to change it, a few 
taps under D released it. 

There is a wide variety of work that cannot be satis- 
factorily held in a bench vise. This class of work is 
easily secured to the bench with this device. 















AMERICAN 





February 28, 1918 


MACHINIST 


Musket Manufacture in Past Centuries 


By H. H. MANCHESTER 


early as the fourteenth century and probably not 

much later than the first cannon; at least some 
cre shown in a much damaged fresco painting by 
St. Leonardo in the Lacetto at Sienna, the date of 
which is presumably about 1340. There is also a 
record that some were used at the siege of Hunter 
Combe Manor in 1375. 

In the beginning, according io the pictures, the hand 
gun was merely a metal tube which was fastened like 
a rocket to the end of a stick. About 1400, there 
was added to the gun a rod which was rested on the 
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IN 1568 


earth in order to hold the gun steadier. At first the 
gun was scarcely more effective than the bow. In 1427 
out of 80,000 men in the Hussite War only 200 had 
guns. Corned powder, which was invented in Germany 
about 1429, was first used exclusively in hand guns, 
it being too strong for the cannon as then constructed. 
In 1466 the pictures prove that the hand gun was 
still merely an iron or bronze tube, which was slipped 
over the end of a stick and fired through a touch-hole 
by hand. A butt end approximating the stock seems 
to have come into use about 1475. 

At the end of the reign of Edward IV the match 
lock came in, and in 1517 the wheel lock was invented; 
but it was not until after the development of the musket 
by the Spaniards in 1540 that the use of firearms by 
infantry became decidedly effective, and in consequence 
far more general. In 1540 pisto!s also seem first to have 
been made at Pistoia, Italy, and to have taken their 


FIG. 1. GUNSMITH’S SHOP 








name from the city of their origin. A woodcut of a 
gunmaker’s shop was produced by Jost Ammon in 1568. 
Although the drawing is comparatively small, it is one 
of a series in which Ammon took particular pains to 
show the actual conditions in different trades, and is 
therefore quite exact. It is reproduced in Fig. 1 and 
illustrates not only guns but pistols, which had recently 
come into use. In the verses which were appended 
to the cut, the gunmaker states that he can fasten the 
iron barrel perfectly into the wooden stock, decorate 
it with ivory, and produce a gun with which a brave 
man, either mounted or on fovt, could easily hold off 
robbers. The fact that he mentions fitting the barrel 
to the stock, and not making the barrel, seems to 
indicate that many gunmakers were accustomed to buy 
their barrels ready made. This thought is corrobo- 
rated by the fact that Ammon published another 
and somewhat different picture which he labeled “The 
Gunsmith.” In the verses to this, he speaks of the 
making of gun barrels, but the picture shows none of 
the operations. 

The first step toward rifling seems to have been to 
draw a steel disk through the hollow barrel in order to 
make it smoother. In 1520 Kotter of Nuremberg modi- 
fied the disk so as to produce small grooves in the 


























A MACHINE FOR BORING MUSKET BARRELS 
IN 1629 


FIG. 2. 


barrel. At Woolwich in 1547 muzzle-loading guns were 
rifled with six small straight grooves; the rifling, how- 
ever, was applied only to small arms used for sporting 
purposes, and neither to hand guns for war nor to 
cannon. A design of a machinc for the boring of mus- 
ket barrels was published by Jacob de Strada in 1629, 
and practically repeated by Boeckler in 1661. This is 
reproduced in Fig. 2 and dericts the: boring of two 
barrels at once by means of hand power. Each drill 
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is fastened into the center of the wheel and the two 
wheels are turned at the same time by the cogs of 
another wheel which rests upon them. The barrels are 
pulled against the drills by a rope which runs over a 
pulley and is drawn taut by a weight. 

The material used for hand-gun barrels was very 
often wrought iron, although cast iron and brass were 














FIG. 3. RIFLING AND BORING GUN BARRELS IN 1699 


also employed. For this reason, as the use of the 
musket spread, it became very important to produce 
wrought-iron bars for gun barrels as rapidly and as 
economically as possible. This was one great influence 
which led to the development of the trip hammer. 

A hammer, which was presumably run by water 
power, was pictured by Agricola in 1556. Another one 
to be worked by hand was designed by Besson in 1572. 
The invention of the flint lock in 1635 marked another 
great advance in the musket, widely extended its use, 
and made the manufacture of wrought-iron blanks for 
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gun barrels of the utmost importance. Another trip 
hammer for this purpose, in which water power was 
used both to lift the hammer and to run the bellows 
of the furnace, was shown in an engraving by Boeckler 
in 1661. Boeckler also illustrates an arrangement by 
which iron bars for barrels could be heated so as to 
be better wrought, by means ef a furnace, the bellows 
of which were worked by a waterwheel. 

The most complete seventeenth century picture of 
hand-gun manufacture was pubiished by Weigel in 1699. 
In the foreground of this picture, reproduced in Fig. 3, 
two men are boring a musket barrel. One man is 




















MACHINE FOR DRILLING TOUCH-HOLES, 


DATE 1716 


FIG. 4. 


apparently pressing the barrel against the drill, while 
the power seems to be furnished by a workman who 
turns a large wheel with which the drill is connected. 
Behind these workmen, another man is probably rifling 








FIG. 5. 
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a barrel by drawing a cutter through it. Rifling, how- 
ever, seems at that time to have been used chiefly in 
sporting guns. 

Lying on the benches or hung up on the wall are the 
parts of muskets and pistols. The locks are of several 
sorts, and are evidently intended to represent the types 
prevalent at the time. Fastened to the bench is a vise, 
while several tools hang upon the wall. Probably the 
bow which is visible in the picture was used as a bow 
drill: a supposition which is rendered the more likely, 
from the fact that a bow drill is illustrated as being 
used in boring the touch-hole of a cannon as late as 
1783. An attempt to improve upon the bow drill was 
made by M. Villons in 1716 in an arrangement for 
boring touch-holes, which was approved by the French 
Academy. In this, reproduced at Fig. 4, two musket 
barrels were bored at the same time by drills which 
were fixed to the center of wh2els, the power for which 
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Why Force Us To Speak a Foreign 
Language? 
By LUTHER D. BURLINGAME 


Industrial Superintendent of Brown & Sharpe Mfg. Co.. 
Providence, R. I. 

I note in the American Machinist, page 29, that S. 
Lambercier, Geneva, Switzerland, picks up the gauntlet 
in favor of the metric system which Mr. Brophy has 
thrown down in his forceful argument against a change 
to that system, published in an earlier issue. 

It would seem that Mr. Lambercier, in attempting 
to show why America should adopt the metric system, 
brings to our attention and onens up for discussion, 
some of the important reasons why we should not adopt 
it in this country. 

In urging the advantages of a decimal system he 
points out that we are using thousandths of an inch 
and other decimal subdi- 
visions at the present time. 
In other words: he admits 
that we now have in our 
machine shops all the advan- 
tages which the _ metric 
system could give so far as 
decimal divisions and deci- 
mal calculations are con- 
cerned, which leads to the 
conclusion, according to his 
own admission, that there 
would be no gain in our me- 
chanical industries in mak- 
ing the change, at least so 
far as this particular fea- 
ture is concerned. 

In emphasizing the point 
that for a long time Ameri- 
ca has been using a decimal 
system in its machine shops, 
Mr. Lambercier writes that 
the Brown & Sharpe Manu- 
facturing Co. made a sheet- 
metal gage in 1867, the 








FIG. 6. GUN-BARREL FINISHING 


was furnished by a waterwheel. A more elaborate 
machine for boring gun barrels was illustrated in the 
French Encyclopédie in 1763. The machine shown here 
in Fig. 5, was run by water power and turned a num- 
ber of wheels, to the center of each of which a drill 
was fastened. The barrel was fixed in a small box, 
and was kept cool during the boring by a small stream 
of water which ran over the box in which it was clamped. 

By this time the gun had so developed in importance 
that the outside of the barrel was considered worthy 
of attention. An engraving showing the operation of 
finishing the barrel, was also published in 1763 in the 
French Encyclopédie. The gur barrel was fastened by 
pivots to a carriage and could be raised or lowered, or 
turned partly around in such a way as to adjust it 
exactly to a grinding wheel in the bed of the machine. 
The carriage was run back and forth by one workman, 
while another furnished the pewer by turning a drive 
wheel which was connected with the grindstone by a 
belt and pulley, as shown in Fig. 6. 
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divisions of which were in 
thousandths. It can be 
pointed out that long before that time, in fact in 1850, 
when Joseph R. Brown of the abeve concern first brought 
out the vernier caliper, decimal divisions were made 
use of in American shops, and that refinements of 
measurement based on decimal divisions have been the 
bases of that interchangeable manufacture which in 
turn has been the backbone of American mechanical 
progress. By taking as units the inch and its divi- 
sions—hundredths, thousandths, and ten-thousandths— 
our present system has proved especially adapted to 
use in such manufacturing operations. In addition, 
we have had all the convenience of binary divisions 
when desired. 


1763 


CHANGING DRAWINGS 


Mr. Lambercier says that among the worst difficulties 
created for American manufacturers by the introduction 
of the metric system would be that of having to translate 
all their drawings into millimeter measures, and he 
states that even the leading men in manufacturing con- 
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cerns, would, in supervising this change, be “greatly 
puzzled.” It is interesting to note that while many 
advocates of the metric system in this country are ready 
to assert that the change can be made with little or 
no trouble and expense, Mr. Lambercier, who has ap- 
parently more direct knowledge of the real conditions, 
appreciates that there would be great difficulty and cost. 
It might be pointed out that instead of the changing 
of dimensions being the greatest difficulty—even though 
that might be an extremely serious one—it would be 
but the beginning of endless difficulties and an incal- 
culable number of serious mistakes and misunderstand- 
ings. 
DANGER OF MISTAKES 

In recently looking over some testimony relating to 
the metric system presented before a Congressional 
committee, it was noticed that while the reports of this 
testimony were accurate in the main, yet in reference 
to metric dimensions most extraordinary mistakes had 
crept in. For instance, in the testimony of Dr. Alex- 
ander Graham Bell, he is made to say that if a tank 
holds 123,456,789 c.c. of water, that amount would be 
equivalent to 123,456,789 liters weighing 123,456,789 kg.; 
these latter amounts being just 1000 times too great. 
It is assumed that a man of the great attainments of 
Dr. Bell knew better than to make such a statement, 
but although his testimony was reviewed and put into 
print, there was so little knowledge of the real meaning 
of these amounts it was possible for such a glaring 
mistake to occur. Later in the testimony, and after Dr. 
Bell had made the statement that a centimeter is 0.01 m., 
the chairman of the committee, a man well informed on 
and enthusiastic for the metric system, replied: “And 
that is equal to one liter which, filled with water, is 
1 kg., the unit of weight,” again making the same type 
of mistake! 

This matter of errors through the wrong use of units 
or the wrong location of the decimal point is a weakness 
often found in drawings or in calculations made under 
the metric system. 

Mr. Lambercier ends with the argument that even 
though there is a vast cost in translating drawings and 
in eventually rebuilding jigs, gages, tooling equipment, 
etc., yet because a large proportion of American manu- 
factures are sold abroad, “the foreign customer would 
finally bear the cost involved, which would be added to 
the selling prices.” 


ONE Fact Lost SIGHT OF 


It would seem that a fact is lost sight of, in making 
this statement: the fact that a large proportion of 
American manufactures are used in countries where 
the inch is the basis of measurement! In short, the 
change would not only make confusion at home but 
also with all countries using the inch as the unit of 
measure; therefore could not bring about the uniformity 
desired. Hence, Mr. Lambercier’s argument pleads as 
strongly for retaining the present unit and for preserv- 
ing uniformity for the vast majority of our manufac- 
tures, as for making a change by which we would lose 
such uniformity. 

We have heard much in recent times regarding the 
need of making a change to the metric system in order 
to help our foreign commerce and for the benefit of 
our foreign customers. Now we have presented to us 
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by Mr. Lambercier the thought that the vast increase 
in the cost of our manufacturers, due to a change to 
the metric system, should be added to what we charge 
these foreign customers, thus putting the burden on 
them—very probably to the extent of losing their tr:de 
and reducing our foreign commerce rather than in- 
creasing it. It seems to be a fact that many of ‘he 
generalizations which are current regarding the adv in- 
tages and theoretical beauty of the metric system, do 
not stand the test of common sense when applied to 
the actual conditions, any more than would the sugyes- 
tion that we give up our English language in favor of 
some other, when, after many centuries, it has become 
a part of the warp and woof of our national life—as 
has our present system and measures. 

[We had definitely decided against printing any more 
metric discussion, but the foregoing article is so ex- 
cellent that we have made it an exception. This, how- 
ever, is positively the last of the kind we shall use 
during the period of the war.—KEditor. | 


The New Labor Program 


HE new labor program is more far-reaching than 

many seem to realize. It is an ambitious under- 
taking and will prove far more than a war measure, 
for it will have a direct bearing on conditions after 
the war as well. The President is deeply interested in 
the new program and is giving it his hearty support. 
Briefly its purpose is to provide: 

1. A means of furnishing an adequate and stable supply 
of labor to war industries. This will include: (a) A satis- 
factory system of labor exchanges. (b) A satisfactory 
method and administration of training workers. (c) An 
agency for determining priorities of labor demand. (4d) 
Agencies for dilution of skilled labor as and when needed. 

2. Machinery which will provide for the immediate and 
equitable adjustment of disputes in accordance with prin. 
ciples to be agreed upon between labor and capital and 
without stoppage of work. Such machinery would deal with 
demands concerning wages, hours, shop conditions, etc. 

3. Machinery for safeguarding conditions of labor in the 
production of war essentials: this provision to include in- 
dustrial hygiene, safety, women and child labor, etc. 

4. Machinery for safeguarding conditions of living, in- 
cluding housing, transportation, etc. 

5. Fact-gathering body to assemble and present data, col- 
lected through various existing Governmental agencies or 
by independent research, which shall furnish the informa- 
tion necessary for effective executive action. 

6. Information and Education Division which has the 
functions of developing sound public sentiment; securing 
an exchange of information between departments of labor 
administration; and the promotion in industrial plants, of 
local machinery helpful in carrynig out the national labor 
program. 

This will utilize such agencies as already exist—as 
the labor exchanges, the mediation boards, the statistic, 
etc.; but these agencies, particularly the labor exchanges, 
must be vastly enlarged and codédrdinated by men who 
thoroughly understand this work. Men of high stand- 
ing are being called into this service, and it is gratify- 
ing to note that the importance of this work is being 
recognized on all sides. 

The work of this department will include the shipping 
board and other war activities, with a view to establish- 
ing uniform labor policies, toward securing better dis- 
tribution and conditions of labor and a betterment of 
its relations with the employer. 
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Wage Payment Slide Rule 
By J. B. CARROLL 


In establishing standard times for wage payment 
systems operating on the plan of adopting the average 
time as a basis, plus a fair allowance embracing fatigue, 
machine and tool trouble, etc., a considerable amount 
of detail calculation is encountered before arriving at 
the result sought. 

fhe slide rule, or rather the addition of a special 
group of gage points, shown in Figs. 1 and 2, is de- 
signed to eliminate a great amount of calculation and 
to arrive at a quick result. 

Under the plan mentioned above, the usual operation 
is as follows: Let the average time of studies taken 
be 3.2 min. The working day we will assume to be 
10 hours, or 600 min. To the average time will be 
added, say 15 min. tool allowance; 30 min. for miscel- 
laneous trouble and 30 per cent. of the average time. 
The total allowance then for a 10-hour, 600-min. day will 
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day by the standard time, the caiculation being the 
ordinary one of division on a standard slide rule. 

To add the necessary scale to a standard slide rule 
the procedure is as follows: With B scale on slide set 


for the division =e which appears inverted on the 


600’ 
mark a dot on B scale under the index 
Then 


600 
rule, thus 590" 


7 on A scale, so that the index and dot coincide. 


proceed to divide aed a oO and so on as far as 
desired. The divisions shown, herewith, are carried 


to only _ which result gives 170 on scale B and is 
the maximum allowance in time usually met with in 
practice, except in rare cases, on work of an exceptional 
nature. 

For readily finding the time allowance scribe a line 
as shown from dots representing 45, 70, 100 and 170, 
or any combinaticn which might better suit the local 






























































be 15 + 30 = 45 + 30 per cent. of average time. conditions. On scale A and beginning with the first 
The amount in minutes deducted from 600, — 555 division or second main graduation, indicate this line 
for the actual working period. The number of pieces as 10 per cent.; the next 20 per cent. and so on until 
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FIGS. 1 AND 2. 


to be expected per day will equal a = 173+ pieces. 


2 


0) 
oO os S47 le. 


173 Then 
2.47 & 0.30+ = 4.5+ or 3.47 * 130 per cent. = 4.5+ 
or 4.50 min., will represent the standard or allotted time 
per piece. 

The’ computation in condensed form would appear 
thus: 600 — 45 = 555 actual working day. 555 
+ 3.2 = 173 pieces per day. 600 — 173 pieces = 
3.47 min. per piece. 3.47 0.30 + 0.30 = 4.50 standard 
or allotted time, or 3.73 > 130 per cent. = 4.50 stand- 
ard or allotted time. 

Referring to the slide rule, Fig. 2, we find that by 
setting the time allowanee in minutes, shown on scale B 
(which in this case is 45) under the per cent. allowance 
(30 per cent.) on scale A, then running the indicator C 
to 3.2 average time on scale B and reading above 3.2, 
on scale A, we find 4.5, which is the standard or allotted 
time required. The pieces per day can be readily as- 
certained by dividing 600, or the minutes in working 


The time per piece will equal 
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THE WAY THE SLIDE IS MARKED AND SLIDE ADJUSTED FOR COMPUTATION 


the division line 2 will represent 100 per cent. This 
scale then is the per cent. allowance scale, and the one 
on B scale the time allowance in minutes. 

This reduces the computation mentioned before to the 
proportion: 

When the slide B is moved to cause the time allow- 
ance (45 min.) to register with the per cent. allowance 
(30 per cent), the average time (3 min. 2 sec.) on said 
scale is shown through the slide C, as in Fig. 2, and 
the reading on scale A, is then 4 min. 5 sec., or the 
standard time of producing each piece. 

At first glance, the reader may condemn the above 
proportion inasmuch as it represents the ratio of per 
cent. to time in min. On closer inspection we find that 
this is a term in name only. Referring to Fig. 1, we 
find that 590 divided by 600 is the ratio of 600 to 10 


or as 98.34 is to 1. 
600 — 10 
600’ 
98.34 per cent. is the equivalent of 10 and (proceeding 


is equivalent 


90 
In other words, 600 


which result is 98.34 per cent. Therefore, 
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with the other calculation in like manner) we find that 
by assigning the term “minutes” to the equivalent ratio 
that our calculations are not effected in any manner and 
that the term “time allowance in minutes” is virtually 
the ratio of the time allowance to the standard working 
minutes in the day. 

If it is borne in mind that in dealing with logarithms, 
upon which the slide rule is based, division is accom- 
plished by subtraction of logarithms of the two factors, 
the above explanation will perhaps be made easier of 
comprehension. 

The writer has successfuly employed the above scale 
in conjunction with the 10-in. slide rule in establishing 
standard times, and can recommend its adoption to any- 
one having standard times to compute on the basis men- 
tioned. 


The Railroad Situation 
By GLENN B. HARRIS 


One of the serious business problems of today with 
most of the large business corporations, is so to adjust 
their affairs as to satisfy the modern demand for gov- 
ernment control of corporations without sacrificing the 
object for which the corporation was formed. 

Whether the assumption of control by the Government 
of the different railroad systems is to be permanent, and 
continue after the termination of the war, can be only 
one of conjecture and surmise. 

That the move is a wise one is frankly admitted by 
the financial interests of the country, by the executive 
heads of the railroads and by the press, irrespective of 
any political tendencies. That the order should please 
the two former interests is readily to be seen, as the 
railroads are guaranteed by the Government, earnings 
equal to their net for the past three years. As freight 
haulage has been immense in its proportions, the earn- 
ings should have been proportionately large, and as 
earnings are absolutely a known quantity as to mini- 
mum, there is now no uncertainty as to the standing of 
a stock or the credit of a road. Further than this, 
equipment, terminals, etc., are to be kept in the highest 
state of repair. 

As a war expedient the move is most excellent, for it 
will permit the setting of rates and the adjustment of 
the wage question in an entirely satisfactory manner to 
all concerned, and without resorting to long-drawn-out 
hearings or court proceedings. Further, the authority 
of the Government will be exercised only in the financial 
administration of the railroads, and in those matters of 
general public welfare which are affected in time of war. 
The physical operation of the roads will not be inter- 
fered with, and the present executive officers will be left 
in control, under the direction of the Railroads’ War 
Board, which is composed of leading railroad officials. 

As the roads are now one family it should be a happy 
and contented one. There will be an interchange of loco- 
motives and rolling stock, terminals and yards; and pos- 
sibly an interchange of employees, as all are now virtu- 
ally working for Uncle Sam. 

The financing of the railroads by the Government will 
undoubtedly place them in a position to secure machine 
tools of which for a long time past they have been 
so badly in need, and the demand for which will now be 
greatly stimulated. The funds with which to meet 
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payment of bills will be at hand; moreover, as our rail- 
roads are so essential to the moving of foodstuffs, nmu- 
nitions and other warfare necessities, they will undoubt- 
edly be maintained at the highest standard of efficiency. 
Where necessary, the railroads will undoubtedly be 
given preference in deliveries of machine tools and 
everything else pertaining not only to speedy produc- 
tion of motive and rolling stock, but also to its prompt 
repair. The roads for a long time past have suffered 
severely for lack of adequate machine-tool facilities in 
the motive branch of their service. 

The question naturally arises whether or not this is 
but the entering wedge to Government control of all 
public utilities and the great manufacturing businesses 
of the country. Those who have been advocating a 
measure of this character for years will be loath to re- 
linquish thé ground they have gained, and are likely to 
use the vantage as a lever to further progress in Govern- 
ment ownership. 

New shipyards have been built throughout the coun- 
try at Government expense, and in one instance the im- 
mense sum of $21,000,000 was advanced. The needs 
after the war will necessitate building very considerable 
amounts of tonnage; and it is fair to presume that the 
yards now enjoying Government bounty or subsidies 
will so continue, and that it will be altogether a ques- 
tion of Government ownership and operation. 

If the railroads are to be Government-controlled, why 
should it not follow in natural sequence that the con- 
cerns which manufacture locomotives, rolling stock and 
all supplies needed in their operation shall be also sub- 
jected to Government control or ownership? 

The war will undoubtedly prove the means of supply- 
ing a fund of information concerning the feasibility and 
desirability of extended Government ownership. 


Chemists and the War 


Adequate chemical control of manufacturing plants 
engaged in the supply of war material is now receiving 
the careful consideration of the War Department. The 
experience of both Great Britain and France teaches 
the necessity of conserving the supply of trained chem- 
ists, at no time large, in order that the supplies upon 
which the winning of the war so largely depends may 
not be curtailed. 

Provision has now been made through an order of the 
Adjutant General of the Army by which manufacturers 
of material necessary to the prosecution of the war, 
who have lost the services of chemists through the first 
draft, may again obtain the services of these men for 
war work. 

It is announced also, that provision has been made by 
which manufacturers threatened with the loss of their 
trained chemists in the present draft, may retain these 
men. Only those chemists whose services are neces- 
sary to war work will be considered, and the evidence 
submitted by the manufacturer must be conclusive. 

Manufacturers thus affected should apply to the 
Chemical Service Section, N. A., New Interior Building, 
Washington, D. C., for the regulations governing the 
transfer of men already drafted, or the possible re- 
classification of men not yet called. This request must 
come from the manufacturers; applications from the 
men will not be considered. 
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Practical Economies in Pattern Building 


By W. ROCKWOOD CONOVER 





As one of the essential elements in the present 
urgent trend toward improvement in industrial 
processes, the pattern shop offers opportunity for 
the practice of more efficient and economic meth- 
ods of procedure. 





pattern construction are not studied with the same 

intense interest as are the various processes of ma- 
chining and assembling in the machine shop. In reality, 
the pattern department is one of the first places in 
which to begin the work of economy and efficiency. A 
factor of prime importance in patternmaking is the 
adoption of the green sand sweep process of molding in 
the foundry. By the adoption of this process the 
greater percentage of initial cost in the making of pat- 
terns is saved, and the necessity and expense of pro- 
viding storage space for patterns which may be used 
but once, or but few times at most, are avoided. This 
is particularly true and in a marked degree, in the mak- 
ing of large castings where the cost of complete pat- 
terns and core boxes exceeds that of the green sand 
sweep process, or green sand sweep process with dry 
sand cores, or what is commonly known as a skeleton 
pattern. Even where the allowances for variation are 
comparatively close, these methods of molding prove 
fully suecessful, since it is possible to work within nec- 
essary limits of required dimensions. 


|: GENERAL, economic methods of procedure in 


PATTERNS IN CONSTANT USE 

Patterns which are in constant use should be made 
from the better grades of pattern lumber, also, the qual- 
ity of workmanship should be high; while such patterns 
as are to be put into the sand only occasionally, or from 
which but few castings are to be made at most, can 
be produced from medium or second grade lumber and 
with less labor in their construction. A third class 
should include patterns which are to be used but once, 
or where close limits of dimensions are not required, 
and on which the amount of labor expended can be 
greatly reduced. 

White pine of the lower grades is most economical to 
use for the construction of cheap patterns. Pine of 
better quality, such as Michigan and Wisconsin uppers 
and selects, is best adapted to the building of high-grade 
white pine patterns. It is the practice in many pattern- 
shops to use a grade of mahogany known as Mexican 
wormy shorts, to face the working parts of medium 
and large size first-class patterns. Also, this grade of 
mahogany is used for making entire small and medium 
size standard patterns, the life of the mahogany pat- 
tern being equal to two and one-half or three times that 
of a pattern constructed of white pine. — 

Too much care cannot be given to the question of 
proper allowances for finish, and this subject is one 
which not infrequently receives less attention than it 
deserves. The character of the casting and the purpose 
for which it is to be used, and the special requirements 
in relation to the various surfaces to be machined, 


should always receive consideration, otherwise the labor 
of the machine shop may be greatly multiplied, and the 
cost unnecessarily increased. The expense of chang- 
ing patterns to reduce excess stock and avoid additional 
cuts in the lathe, or in the planing machine and boring 
mill, is one with which every manufacturer is fa- 
miliar. These cases, more often than otherwise, come 
to his attention after the casting has reached the ma- 
chine floor, and a certain percentage of the work of that 
department is found to be unnecessary, and the labor 
costs prohibitively high. Much of this expense can be 
avoided by the adoption of systematic methods of in- 
spection in the drafting room and pattern shop. A 
drawing may be perfect as a piece of workmanship, and 
yet be imperfect as the working basis of an economical 
design. Even the skilled draftsman does not, as a rule 
know all the conditions of the pattern shop, foundry and 
machine floor. It is in this initial stage of the work 
that large economies can be gained with the minimum 
of outlay to the manufacturer. 


THE PATTERN INSPECTOR 


The pattern inspector should possess a broad and in- 
timate knowledge of pattern construction, molding, and 
machining. Also, he should be familiar in some degree, 
with the mechanical requirements of the various parts 
of the apparatus being designed. The salary paid in 
such a position is of minor importance, as with this 
knowledge, he is able to effect many changes which 
result in a large saving of time and labor in the succeed- 
ing stages of the work. 

Theory and practice with the manufacturer, as in all 
other lines of business, frequently require harmonizing 
by the skilled hand of the individual, trained in the 
school of practical experience. The man possessed of 
broad shop experience will often suggest the cutting out 
of unnecessary stock and a reduction of weight in one 
portion of a casting, and the increase of weight where 
there is insufficient stock, that so far as possible a 
proper uniformity may be secured in the process of cool- 
ing. The cracking of large castings may be the evi- 
dent result of improper balance, possible (in some cases 
at least) to prevent in the initial stage of the work. Not 
only is the loss of such large castings usually consider- 
able, but the delay of production frequently causes a 
serious handicap to delivering shipments within the 
period of contract. Most of these troubles can be avoided 
by properly directed effort in the pattern shop. 


CHECKING PATTERNS 


The importance of this feature of the work of the 
pattern department must be emphasized. All patterns 
should be carefully checked before they are delivered 
to the foundry, to ascertain if they are correctly made, 
also, to insure that proper allowance has been made 
for shrinkage, strain and finish in the machine shop. 
This operation of checking up is relatively as important 
as the inspection of drawings before sending to the 
pattern department. It not infrequently occurs that 
castings are lost in the foundry because of faulty con- 
struction in the design. By following a system of care- 
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ful and rigid inspection of all patterns before they leave 
the pattern shop, any points of weakness may be 
brought to light before the first casting is made, there- 
by saving subsequent loss in the foundry itself. It 
gives the designing engineer opportunity to reconsider 
and reconstruct his design, and make such modifications 
as will enable the foundry not only to produce more per- 
fect castings but to produce them at a lower cost. 

Not infrequently small lugs, bosses or projections are 
called for on drawings which increase the cost of mold- 
ing as well as affect the percentage of perfect castings 
obtained. In some instances these can be removed and 
not only reduce the labor in the foundry and machine 
shop but insure better results in the process of mold- 
ing itself. 


EFFECT OF NUMBER OF ORDERS 


The number of castings required or the prospect of 
future orders will necessarily govern the pattern fore- 
man in deciding what class of pattern is most practi- 
cal and economical to make. In some instances the first 
order is sufficiently large to pay the cost of a full pat- 
tern. If the prospect of further orders is remote or 
doubtful it is usually the most economical practice to 
make a skeleton or partial skeleton. It not infrequently 
happens that the castings from a given pattern turn 
out bad and it is found desirable to cancel any further 
casts and redesign the part; and for this reason the out- 
lay should be limited as much as possible until it is 
definitely determined that the castings produced are 
satisfactory and that they can be made economically. 
It is evident that a high degree of knowledge and skill 
is required in no small percentage of cases to judge 
from a drawing just what is the best procedure. 


REPETITION MOLDING 


In repetition molding of pieces of standard apparatus, 
it is often advisable and economical to make as many 
parts of the pattern as possible, interchangeable. As an 
illustration of this it may be stated that many manu- 
facturers of pulleys use the interchangeable system. 
Core prints, hubs, rims, and arms are made inter- 
changeable. The diameter of shaft and amount of 
power to be transmitted will necessarily govern the 
size of the hub to be selected; but different sizes of 
pulleys, up to certain limitations, will take the same size 
of hub, provided they call for same diameter of shaft. 
The arms and rims are made light or heavy according 
to the amount of power to be transmitted. Under this 
system it is very easy to thicken the rim, enlarge the 
hub, and change the bore or otherwise alter the di- 
mensions of a pulley casting without entailing more 
than a limited additional expense for pattern labor or 
material to fill an individual order. Each bin or shelf 
where such interchangeable patterns are kept in stock, 
should have its proper card index showing type, detail, 
and all measurements of dimension, etc., so that the 
proper sections or parts required for any given class or 
size of work can be located immediately without ex- 
pense or delay. 

The advantage gained by making gang core boxes, 
hardly requires discussion. A saving from 30 to 50 per 
cent. in cost of molding, is possible by this method as 
compared with the much slower process and decreased 
output of the molder when single core boxes are used. 
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Improved machinery has its value in pattern making 
as in other lines of manufacture. One of the best illus- 
trations is found in the universal milling machine: a 
valuable labor saver in the work of cutting grooves or 
recesses in pattern surfaces. Another tool which the 
patternmaker cannot afford to be without, is the auto- 
matic grinding or finishing machine. This machine is 
designed to finish pattern surfaces; also, to finish the 
inside of core boxes. It is a practical necessity in the 
large shop and saves a vast amount of labor hand finish 
ing. It will pay for itself within a very limited period 
in reduced labor costs. In addition to these machines 
which are of special value, the equipment of tools should 
include a sufficient number of wood-turning lathes and 
planing machines of proper dimension, band and rip 
Saws, universal sander, bench trimmers, drilling ma- 
chines, and other devices found in the up-to-date pat- 
ternshop. 

It is important that the men who operate the ma- 
chines should be thoroughly familiar with them, as the 
facility with which these machine hands do their work 
has a relatively important bearing in reducing the vari- 
ous costs. 

A considerable portion of ordinary pattern work can 
be done by bright, intelligent boys. They soon become 
quite competent in some of the better grades of work 
as well. 

As indicated in a previous paragraph, the foreman 
and inspector of the pattern shop should keep in close 
touch with the machine shops and foundry, in order to 
know that proper allowances for machining and for 
shrinkage in the foundry, are being made. The pattern 
foreman cannot ignore this rule and still be a suc- 
cessful patternmaker. He needs to see the results of 
his work, and to know intimately the kind of castings 
produced, and the relation his work bears to the final 
cost of the apparatus. 

The pattern department should be kept carefully 
swept and cleaned, both for the sake of appearance and 
to reduce fire hazard. All waste lumber and nails 
should be sorted and kept for further use as far as 
possible. This work is usually done by the floor sweeper 
or laborer. 


PATTERN STORAGE 


The arrangement of patterns in storage should pro- 
vide for the grouping of similar details in order to avoid 
the making of new patterns as far as possible. Cut- 
ting off of a lug, putting one or more pieces in a core 
box, or other slight change, will in many cases obviate 
the necessity of building a new pattern. Without sys- 
tematic grouping in the storehouse and proper records 
of reference, the benefit of such economies will, to a 
large extent, be limited. 

The cost of the first set of patterns—labor and ma- 
terial—is usually charged against the shop order or 
specific piece of apparatus for which they are built 
If, however, they are ordered on a requisition calling 
for a large number of castings, or for a definite line of 
apparatus involving repetition orders, the cost may be 
spread over an extended quantity or period. Subse 


quent replacements of patterns are properly chargeable 
to investment account, provided such replacements con 
stitute new work and do not involve alterations or work 
in the nature of repairs. 
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The Construction of Plate Patterns 
By M. E. DUGGAN 


We are told there are “thirteen wrong to one right 
way” for doing a great many jobs. During the last 
twenty-five years the writer has made numerous pat- 
terns for cast plates. All, or nearly all of these, were 
constructed according to some one of the “thirteen 
ways.” Some were made by the frame-and-sweep 
method; some, a solid plate having the boards jointed 
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TWO METHODS OF PLATE-PATTERN CONSTRUCTION 


and securely glued together; others were made as a 
solid plate from narrow strips, leaving the joints open. 
The construction of these patterns gave little trouble, 
but the predetermining of the operations of the molder 
was all guess work. Any man who is handy with tools 
can make a pattern for a plate, but to make the right 
kind of pattern for that special job, requires a mechanic 
who has had molding experience or who understands 
foundry requirements. Should you ask if any of the 
patterns made by the above methods were practical and 
satisfactory to the molder, your question would not be 
readily answered. 

During the past year the writer has constructed pat- 
terns for floor plates, both plain and ornamental; also 
for muffles, reheating furnaces and soaking pits. Con- 
siderable thought and study has been given to this 
particular branch of pattern making. 

The following are a few expressions from different 
sources: one book on “Foundry Practices” (by Tate & 
Stone) states “the frame-and-sweep pattern for plates 
and the like, is the one most desired by molders. This 
is also true concerning the patternmaker because a 
frame is easily and quickly made, requires very little 
lumber in its construction, a minimum amount of labor 
and is inexpensive.” Is it the right way? The foreman 
molder says “No, give me the solid-made plate pattern: 
with it I can make two better molds, in the same time 
that it takes to make one with the frame and sweep, 
and the casting will be sound and true to pattern.” 


“They are both wrong,” says the old timer. “A good 
mold can be made and a practically perfect casting 
produced by either method provided, however, in the 
making of a mold with the frame and sweep, the 
molder is experienced in this branch of foundry prac- 
tice. But how is the patternmaker to know? A solid- 
plate pattern requires material, labor and time in its 
construction, and is expensive.” 

How would you make a pattern for a plate to dimen- 
sions given in the sketch? For one casting only, for 
present use? A standard pattern for present and future 
use? 

Plate patterns are being made every day. This should 
interest both the patternmaker and the molder. 


Broaching Holes on the Lathe 


By W. Burr BENNETT 


The special toolpost for broaching on a lathe shown 
in the illustration is intended only for toolroom work, 
and is designed to provide a method of accurately cut- 
ting square or other shaped holes in work not requiring 
duplication. 

The external shell A is turned out of a solid block of 
steel of the shape of the base B, and drilled to receive 





TOOLPOST FOR BROACHING HOLES ON THE LATHE 


bolts for attachment to the cross-slide C. This shell 
is bored out and threaded to receive the toolholding 
post. The shell A and post are slotted as shown, to 
receive the tool E, the slot in the shell being elongated 
to permit the vertical movement of post and the tool 
which it carries. 
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On the projecting upper end of the post, is a nut 
F, having a series of openings, in any one of which may 
be inserted a short rod or pin G, by means of which 
it may be turned to raise or lower the toolpost. The 
nut F, rests on a ring or collar H, which is clamped to 
the shell A, by means of the setscrew J. The vertical 
movement of the toolpost is obtained by turning the 
feed nut F. 

The tool EF is secured in position by a long setscrew 
J, which is located in a threaded opening in the tool- 
post. 

In operation, the work is clamped in the chuck of a 
lathe and indicated by means of the chuck jaws. The 
lathe spindle is also clamped in position as needed. The 
hole to be broached is first bored round, then by feed- 
ing the lathe carriage lengthwise on the bed, and also 
feeding the cross-slide in the right direction on its 
ways, a cut is started. In obtaining the vertical feed, 
the special toolpost described is brought into operation. 


Packing for Export 
By J. W. HART 


During the last three years, because of the enormous 
volume of export tonnage moving through our ports, 
the handling of freight from cars to lighters and to 
steamers has been a severe tax on the packing which is 
employed by American manufacturers. The writer has 
always advocated the use of the best materials and 
methods in constructing of export packages, and has 
never believed that the additional cost was an item 
to merit serious consideration 

The foreign competition which all American manu- 
facturers and exporters have had to meet, heretofore, 
will be more keen after the war, and packing will be as 
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should undoubtedly coéperate in this matter. The writer 
submits sketches of boxes used in shipping goods by the 
company with which he is connected, and whose pack. 
ing system has proved satisfactory; and he trusts tha‘ 
others will coéperate in a movement for improving bot! 
packing material and methods of construction, and gives 
him the benefit of criticism. 

Too much has been said and too little done by manu- 
facturers in this vital matter, and there are many whe 
stand ready to join in a movement that will make for 
improvement. 


Lapping Micrometers 
By V. E. SNow 


In the production of munitions and small tools, a 
great many micrometers are used, especially in the 
manufacture of twist drills. 

The grinding room seems to be the hardest place on 
them, the work coming from the grinding machines 
being charged more or less with grit from the wheels, 
and constant measuring shortens the life of the microm- 
eter by wearing grooves or pits in the spindle. Being 
engaged with a concern in this line of work, I was given 
a hundred or more micrometers to repair. 

First, I measured the spindles of those which I found 
to be all of the same size; I then took a block of cold- 
rolled steel cut from a shaft of 33 or 4 in. in diameter, 
and 13 in. thick; this I chucked in a lathe and bored a 
hole in the center, that the spindle of the microm- 
eters might slide in without any shake. I then faced 
the block with the hole at right angles to the face. 

Taking the block and laying it with the face side 
down on the lap and putting the spindle in the hole. 
the face of the spindle was lapped square on the end 
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represents a condition of delivery, and its insufficiency 
and quality in use prior to the war, is still a hinderance 
to the American exporter’s foreign trade. The object 
of manufacturers of export goods, should be to fortify 
themselves in the markets they are now serving, and 
which will be sought again by the countries at present 
out of the competition. 

The company with which the writer is connected has 
always been willing to pay for packing that would de- 
liver its manufactures and purchases at their destina- 
tions in first-class condition; and it still adheres to that 
policy. This subject is a vital one, and all exporters 


To lap the anvil I took a small V-block and put it 
on a bench lathe, lining it so it was parallel with the 
center of the lathe as at A in Fig. 1. I placed the 
anvil and spindle in the V, and ran a rotary lap in 
the spindle of the lathe, with a slot cut in the V-block 
to allow the lap to pass over the anvil, thus I could 
get them within 0.0002 in. of square. 

To work the cross-feed of the lathe, I made a jack. 
as at B consisting of a pulley, a shaft and a crank: the 
crank being just long enough to let the lap pass over 
the work, which is not only a saving of labor and time, 
but also a saving of wear on the nut and screw—the 
screw being removed. 
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The travel of the cross-feed was about 16 complete 
trips per minute: this I got by running a belt from 
the countershaft as at C, to the large pulley that drives 
the grinding head of the lathe, and putting a small 
pulley on beside this, with a belt to the jack. 

After they were lapped on the bench lathe, they had 
to be finished by another method; I accomplished the 
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FIG. 1. THE V-BLOCK IN THE BENCH LATHE 


finishing by taking a cylinder with no taper, about } 
in. diameter and charging one side of it with abrasive, 
after which I put it in the jaws of a vise, endwise, as at 
D, Fig. 2. I seated the micrometer on the cylinder as 


FIG. 2. CYLINDEF. LAP IN THE BENCH VISE 

if | were going to measure it, with the anvil on the 
charged side and tightened down on the screw, so it 
pulled a little hard. 

The spindle—being square on the end and rotary on 
one side of the cylinder—lapped the high spots off the 
anvil when pushed over the charged side, making both 
faces parallel. 

The spindle should not be allowed to move or slide 
off the cylinder much, but this can be avoided by a 
rocking motion. The micrometers were all 1 in., and 
“ prove their faces to he exactly parallel I used a steel 

all. 


Cams Made From Tubing 


By DONALD A. BAKER 


One of the cleverest pieces of work the writer has had 
the pleasure of seeing for some time, was the making 
of a drum cam, one of which is shown in Fig. 1, from 
Seamless steel tubing. 
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These cams, one hundred of which go into the making 
of a single machine, which is used by the textile industry 
for winding thread on bobbins, were at one time made of 
solid cast iron, the cam path being finished on milling 
machines. The saving in cost by adopting the sheet 
metal construction, as well as the reduction in weight 
will be readily apparent from the following description 
of the methods used for producing the cam. 

An attempt was at first made to design tools whereby 
the job could be produced with punches and dies in the 
punch press, but this was soon abandoned as being im- 
practical and the following method devised, put into 
practice and found successful: 

First, a sectional mandrel was made as shown by 
Fig. 2. A and B being a sliding fit, and keyed to the 
inner mandrel C. A master cam path was cut as shown 
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MAKING 


FIGS. 1 TO 3 CAMS FROM TUBING 
partly on the end of A and partly on the end of B; A and 
B being divided on the line H so they could be readily 
taken apart. With this combination mandrel went the 
two washers E and F and the two nuts D and G. 

Next, in a hydraulic press was set up a large cast- 
iron ring, as shown by A, Fig. 3. The hole in this ring 
was the same size as the diameter of A and B, Fig. 2, 
plus twice the thickness of the metal in the tubes which 
were used for the cam blanks. In other words the in- 
side diameter of this ring was such that the cam blank 
tubes after being placed on the mandrel A and B, would 
just slide into it. 

Inside this ring A, Fig. 3, was turned out a groove 
which was just wide enough to cover the cam path which 
it was intended to draw. From this groove a hole led 
to the outside of the ring, the outer end of which was 
tapped, and into which was screwed a pipe which led 
to the high-pressure oil pump of the hydraulic press. 

This completed the mechanical equipment necessary 
for the job, and the work was performed in the fol- 
lowing manner: 

A and B, Fig. 2, were placed on the mandrel C; the 
tubing, cut to proper length was then placed over A and 
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B. Nut D and washer £ put in place on the mandrel C, 
and then the complete mandrel carrying the tube was 
shoved endways into the hole in the ring A, Fig. 3; the 
nut and washer placed on the other end of the mandrel C, 
Fig. 2, and then the nuts screwed up tight. As when A 
and B were tight together they were of the same length 
as the width of the ring into which they were put, when 
the nuts were screwed up the washers formed an oil- 
tight joint, and also held A and B tight together. 

After the nuts were tightened, oil was pumped into 
the groove in ring A, Fig. 3, under sufficient pressure 
to force the metal of the tube down into the cam path 
which was cut in A and B, Fig. 2, and thus formed the 
cam groove in the tubing. It must be noted that the cam 
path varies somewhat from standard practice in that 
the sides are made tapering and that there are radii 
both at the top and at the bottom of this cam path. 
This is, of course, made necessary from the fact that it 
would have been impossible to have drawn the metal 
over a sharp corner without its fracturing. This, how- 
ever, was easily enough adjusted. since it was only 
necessary to make the cam rolls to the same taper as 
the cam path. 

After the groove had been formed, the mandrel was 
taken out of the ring and the work removed by simply 
taking apart A and B, which as shown, were split apart 
for this purpose. 

To complete these cams, sheet-metal hubs or spiders 
were drawn up in a punch press, one hub forced into each 
end of the cam and then with an acetylene torch they 
were welded into place; afterward all roughness was 
removed by grinding. 


Efficient Herringbone Grate Patterns 
By R. W. DERBY 


Supervisor of Manual Training, University School, Cleveland, O. 
On page 636, Vol. 47, of the American Machinist, 
M. E. Duggan describes his method of making single 
or double herringbone grate-bar patterns. 
If the same method were to be employed in the mak- 
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After having planed the stock for both the cross. 
pieces and the frame, the block A, Fig. 1, was made 
to the exact size of the inside of the bar, the ends being 
tapered to fit the frame and the angled faces to fit the 
cross-pieces. 

The pieces C were then made to the same lencth 
and taper as A, but about 3} in. higher. These pieces 
are merely for additional guides for the back-savw. 
After mounting pieces A and C on the block B, I sawed 
the slot in the center and the sawing jig was ready. 
I then took D, one of the strips which was made for 
the cross-pieces, and in the manner shown, cut as many 
right-hand pieces as there were crosspieces in the bar: 
I then cut the same number of left-hand pieces. 

These pieces were then taken to a surface plate G 
and all glued in pairs as shown at E, Fig. 2. While 
the glue was setting the frame F, Fig. 3, was made. 

After the crosspieces had set, they were nailed both 
ways at the point (a scrap of the crosspiece strip being 
used to hold them in the vise) glue-cleaned and well 
shellaced. They were then put on the jig again and 
cut to the exact length of the biock A, Fig. 1. 

I have found that the back-saw, if carefully used, 
will make truer, cleaner cuts than the band-saw, and 
when the pieces C are located on the jig, the sawing 
of the ends is comparatively easy. 

When the crosspieces have all been cut to length, the 
frame F is turned upside down on the surface plate, 
as shown in Fig. 3, and the crosspieces glued in as 
shown at E. 

Care must be taken to see that the first piece is set 
square, the others can then be set in like so many domi- 
noes, proper spacing being accomplished by using little 
squares of wood the size of the required opening. 

After approximately five crosspieces have been set in, 
the little squares that were used to space the first two 
can be picked out with a scriber and used again. Then 
the pieces that were used in the second space can be 
taken out, thus proceeding down the bar. 

After the glue has properly set, the clamps are re- 
moved and each crosspiece is first drilled, then nailed 





FIGS. 1 TO 3. 


ing of the double herringbone bars as he describes for 
the single, there would be without question a great loss 
of time. As I have made many grate-bar patterns, and 
as they were nearly all of the double type, .ny method 
may be of interest. 


A METHOD OF MAKING 


PATTERNS 


GRATE 


in the frame. The frame is then filleted with 4-in. fillet, 
finished and shellaced. 

In this manner I have made bars from 18 in. to 6 it. 
in length, and have cut from $5 to $15 per bar from 
the former cost of making. 
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Cooling a Small Air Compressor 
By W. A. LAILER 


In a small machine shop with which the writer was 
connected, considerable difficulty was encountered in 
maintaining a sufficient supply of air because the com- 
pressor persisted in heating up. We had decided that 
the compressor was too small, and were about to order 
a larger unit when the writer decided to make a more 
complete investigation. While going over the water- 
cooling connections an air-compressor erector stopped in, 
and after a brief inspection explained the cause of our 
trouble. 

The original water connection was made as per sketch 
A. With this system of piping, a body of cooling water 
could not be maintained around the cylinder, but instead 
merely ran over the cylinder in a thin film, and out to 
waste. The compressor erector advised revising the 
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ORIGINAL AND REARRANGED PIPING 


water-cooling connection as per sketch B, from which 
it will be observed that the water jacket would be com- 
pletely filled with water at all times. These simple pip- 
ing changes were made, and as a result we had an 
abundance of air. 


Navy Standard Capscrews 
SPECIAL CORRESPONDENCE 


Among the standards adopted by the U. S. Navy 
Department is one for capscrews, and as these are being 
used to a considerable extent by the other divisions of 
the United States forces, it is well to know exactly what 
is meant by a Navy Department standard capscrew. 
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and free from any blemishes or defects which may affect 
the appearance or strength of the screw. The heads of 
these screws are either hexagon, square, oval or flat 
fillister; button, oval or flat countersunk, as specified 
The heads are to be ground. The head can be either 
black, extra-finish or hardened, as per specifications. 
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HEXAGON SQUARE OVAL FLAT BUTTON COUNTERSUNK 
(FILLISTER) 
NAVY STANDARD CAPSCREWS 
All screws are to be provided with the U. S. S. thread. 


Hexagon and square-head capscrews 1 in. and less in 
diameter, and less than 4 in. long, shall be threaded 
three-fourths of their length. Screws of this type, 4 
in. and over in length, shall have threads cut one-half 
their length. Button-head and fillister-head screws shall 
be threaded in a manner similar to hexagon and square- 
head screws; and except when so specified, they shall 
be threaded to the full length of the screw under the 
head. Flat and oval countersunk screws are also to be 
threaded to their full length. 

These screws are to be packed in substantial wooden 
boxes, each box containing 100 screws. The boxes are 
to be plainly marked with the name of the material, size, 
quantity and name of manufacturer. 

Screws which are below ,*, in. in diameter are 
purchased in accordance with the latest Navy Depart- 
ment specifications for machine screws, which call for 
the A.S.M.E. standard screws. 


Theoretical vs. Practical Accuracy 
By S. MUNDAY 


Problems involving extreme accuracy of measurement 
are often the subjects of articles appearing in the pages 
of American Machinist, and while I concede the facility 
with which theoretical dimensions may be laid down 
even to the nth decimal degree, the physical limi- 
tations and restrictions in the way of applying these 
measurements are such as to lead me to doubt their 
practicability. Prof. Perry in a course of lectures to 
London working men pointed this out when he said: 
“What is the use of expressing the results of our cal- 
culations to the sixth or seventh decimal place, when 
for all practical purposes the last three or four are use- 
less!” In an article on page 749, Vol. 47, on “Uses of the 
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The accompanying illustrations and table give the 
various dimensions, and among the specifications we 
find they are to be made from a high grade of steel 
suitable for the purpose and to be of good manufacture 
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Sine Bar,” the author says: “so we set the stud B, 
Fig. 1, 0.20795 higher than the stud A.” Referring to 
the illustration we observe that the tool used for de- 
termining this measurement is a gage. 
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Now, is there a vernier upon which it is possible 
to measure—not estimate—accurately, to less than 0.001 
in.? In one of his “Letters to Bill” Jack remarks 
anent his “speechlist coarse of learnin” that the “marks 
on the inspecktur’s vernyur callyper ain’t near so far 
apart as they air on mikes.” It is evident that Jack 
had an inkling as to the manner of obtaining ex- 
tremely accurate measurements. 

I do not believe there are many toolmakers who would 
agree to set a vernier even to 0.0005 and gamble next 
week’s pay envelope on the accuracy of the result. 

Assuming that we have a gage capable of being set, 
and a man capable of reading it to 0.00001 in., there are 
many other things that must be taken into considera- 
tion. In the measurement of angles by the use of the 
sine bar and plate we must be sure of the accuracy 
of the sine-bar studs, their relative positions on the bar, 
the absolute truth of the plates, etc., and must take 
into account the constant minute changes due to local 
temperature changes in handling, all of which tend to 
remove such a job from the scope of a toolroom and 
place it within that of a laboratory if we are to de- 
pend upon the accuracy of the results. 

It was stated in a recent issue of the American Ma- 
chinist that an American firm of some size refused an 
order for gages on the ground that they could not guar- 
antee them to be correct to the fourth place of deci- 
mals. This is apt to cause one to wonder if a good 
deal of the so-called accuracy is not of a doubtful 
quality; at the same time, in the writer’s opinion it 
points to a high degree of moral courage on the part of 
that firm, that might be followed by others to their 
advantage. 


Personal Contact 
By H. L. MOREY 


“Now take the foreman of our transformer depart- 
ment: I’m frank to state, his actions are beyond me. 
I’ve tried again and again in a nice way to pull him 
round to my way of thinking; to the attitude I’d 
assume in tackling those can’t-be-done jobs; but it’s a 
case of ‘no-go’ with him; he does not respord. Per- 
sonally, he is a splendid chap, well educated, and way 
up on the technical end of the business; but down, way 
down, on the ‘push’; no initiative at all. I’d hate to 
discharge him, but there seems to be no other course 
for me to follow. His department, one of the most 
important in our organization, is running behind and 
I do not propose to stand by and let things go to 
smash entirely. I’ve given him plenty of rope, to no 
avail, and thought it best, therefore, to place the mat- 
ter before your for your consideration.” 

Thus spoke the superintendent of a large electrical 
plant in airing his troubles to the general manager. 
It seems this particular foreman was what you would 
term a “joy killer.’ He was forever throwing cold 
water on suggestions intended to speed up his depart- 
ment, and this was especially true of matters which 
came within the scope of his technical knowledge. He 
had the happy or unhappy faculty of passing snap 
judgment: “it can’t be done” and “its impractical” were 
bywords with him. Still, for all that, he was a good 
man in many ways, and having this in mind the super- 
intendent endeavored to win him around. He had met 
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with no success, and now had to go on record with the 
general manager. 

“On the other hand’’—the superintendent continued— 
“there is Anderson, in our pressroom: it’s a pleasure to 
have that man around. Hand him a hard nut to crack 
and he goes to it with a determination to be suc- 
cessful or know the reason why. No questioning, no 
bantering, and after the matter is given a trial I vet 
a report—and I can rely on his word. That man has 
the spirit that moves mountains. Now if”’—the gen- 
eral manager interrupted him. 

The general manager was a broad-minded man, an 
able executive and one who had a distinctive leaning 
toward the men in the ranks. He knew the employees 
fully as well as did the superintendent, and possibly he 
understood them better. 

In this instance his system of personal contact served 
him well, for as the superintendent spoke he had in 
mind before him a picture of the offending foreman, 
and as he weighed the testimony he decided to take a 
hand in the matter himself. To him it appeared to be 
a case of “fit, not fire.” He had interrupted the super- 
intendent and instructed him to place the man on proba- 
tion for one month; and though he did not unfold his 
thought, he had arranged a plan of action. 

A few days later he met the foreman on the street, 
and as both were going in the same direction they 
walked along together. The conversation finally drifted 
into shop talk, with the general manager doing most 
of the talking—seemingly reviewing his own experi- 
ences, while in reality, doing nothing more than to 
place himself in the shoes of the man he was addressing; 
thus, he worked in the points gleaned from the superin- 
tendent’s report. He explained how he had lost a very 
good opportunity in his younger days, due to his ap- 
parent inability to coéperate successfully with his 
superior. “I always maintained,” said the general 
manager, “that my superior never rightly understood 
my actions, when as a matter of fact I never really 
understood him nor tried to for that matter; and I can 
appreciate, now, as I look back, that I must have caused 
him no end of trouble. It was a rude awakening for me 
to find I hadn’t made good, but you may be sure I 
made the most of my lesson. It taught me how to 
take an inventory of myself, and to this very day I 
take stock, and weed out the weak points.” 

Thus he continued to drive home matters, which to 
the listener, appeared to be suggestive of nothing more 
than good advice. The superintendent was extremely 
pleased some time later, to note a change for the better 
in the actions of his foreman, and he was elated with 
the progress the department had been making of late. 
He concluded he had won his man over at last, and 
he took pleasure in reporting to the general manager 
at the end of the probation period, that the foreman 
had “seen the error of his way” and reformed. 

The general manager, smiling to himself, warmly com- 
plimented the superintendent for his good work. The 
results obtained were more gratifying to him, than 
was -personal glory: a happy solution, with both super- 
intendent and foreman all unaware of the part played 
by the third party! And the foreman, now secure i” 
the good graces of the superintendent, often thought 
as he looked back, how closely related his experiences 
were to those of the general manager. 
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Ovr BOYS are in France. 


Ther khaki-clad ranks are thousands strong and 
growing with each passing day. Theirs to hold the 
trenches, to sail the air, to man the guns, to meet the 





























enemy face to face, to die maybe, that we in America 
may never know the pangs of ravaged Belgium and of 
devastated Serbia! 


They are the vanguard, the skirmish line! The main 
army is here in the United States of America, and you 
men of the machine-building industry, you soldiers of 
the shops, are a most important unit—one of the most 
important. 


Never before in all history have you played such a 
vital part in the welfare of the world. Never before has 
the safety of democracy, both political and industrial, 
been so dependent on you. Without your loyalty and 
skill and industry, the boys in France will make their 
sacrifice in vain. 


No matter what your work may be, no matter whether 
you are in the shops of Maine, of Michigan or California, 
you are just as much a part of winning the war as 
though you were under Pershing in France with the 
boys. Your energy, your faithfulness and loyalty are 
just as important as theirs, and often more difficult to 
exercise; because you are far away from the firing line, 
and its thrill, and its excitement. 


Waertuer you are making shells or guns, or only 
the machines with which uniforms or shoes are made, 
do not forget that all these things are needed in increas- 
ing quantities. Do not forget that a single day’s out- 
put may decide a battle. Let every day count in the 
grand total which is credited to your efforts. 


Whether you are running a lathe, a drilling machine 
or doing any other necessary work; whether you are in 
the drafting room, the stock room or the office, you 
are a necessary part of the great army of shops which 
stand behind the men in France. 


You may think the shop monotonous, but so is much 
of the life in the trenches. You may think it noisy and 
distracting, but it is nothing to the noise of shell in 
barrage and curtain firing. You may envy the thrill 
and action of the firing line; if so, you deserve the more 
credit for staying where you may perhaps do the more 
good. But wherever you are, and whatever your work, 
remember that this is your war; that it safeguards your 
future against definitely threatened invasion; that it is 
protecting your loved ones from future dangers. 

None of us wanted war, nor was it of our making. 
Reluctantly and with no adequate preparation were we 
drawn into it against our wills. But now that we are 
in, there can be no turning back. We must face the 
future calmly, seriously and with the utmost determina- 
tion, each to do his part as best he may. 

As soldiers of the shops, responsible for so much of 
the equipment of war, let us daily do our best to stand 
behind the army and to keep it well supplied. With 
full and unswerving loyalty let us realize our responsi- 
bility and keep the faith. 

The eyes of the world are upon us, and our army of 
the shop must be as steadfast as our army of the field! 
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What Is Labor Unrest? 


HE human mind is the most complex piece of 

mechanism in the world. It is the master 
mechanism. How it works nobody knows. What it will 
do individually and collectively under any given con- 
ditions, nobody knows—not even its owner. 

The man who digs your ditches has depths you cannot 
plumb. You see him come and go every day and his 
coming and going become a part of your daily habit of 
thought, like the coming of your morning newspaper. 
Some day he doesn’t blend with the scenery as you are 
accustomed to viewing it. Unknown to you there has 
been some crisis in his life; his mental depths are in 
turmoil; age-old questions come to the surface. Placidity 
becomes turbulence and you are annoyed—unless you 
have become similarly turbulent yourself, in which 
event you are not annoyed. You understand. 

Your ditch digger has thousands of years of his 
ancestors’ life and thoughts and yearnings slumbering 
in his soul and speaking when he roused. He has 
not always been a ditch digger. Some centuries past 
in Asia Minor, in Greece, in Italy, along the whole 
line of civilization’s push upward, he has been oppressor 
and oppressed, just as you have been—mostly oppressed, 
for the oppressed have always been in the majority. 

One life begins and ends; but the blood-flow is con- 
tinuous from generation to generation. The thousands 
of years behind us speak in us and to us and through 
us every day. The greatest thinkers, ancient and 
modern, affirm this. 

There has been more stirring of the human depths 
since August, 1914, than there had been in the whole 
period since our Civil War. All of our accustomed 
grooves have been upset. In our social bearings we 
lack a sureness of direction. The guide posts have 
become weathervanes. Our placid gray matter has been 
set seething. The former smooth surface of our minds 
which reflected the current weather, the passing clouds 
and the orderly seasons, is turbulent; the sediment of 
the centuries is bubbling to the surface from the depths. 

We get into channels. Channels are comfortable. 
They fix direction. Where you are going doesn’t worry 
you. It suffices that you are comfortably on your way. 
Then something happens and destroys the channel. You 
and your ditch digger face each other with the eternal 
question of your mutual relationship in your eyes. 
The thousands of years back of each of you is com- 
pacted in the look. And you couldn’t phrase the question 
in words if you tried. You don’t try, either of you. 
Instinctively you know it, but to save your souls neither 
of you could say it. 

If you tried to say it, you would both use the words 
you used in the channel—wages, open shop, cost of 
living. Especially the ditch digger would. He couldn’t 
phrase the concentrated protest of ten thousand years 
in a moment of crisis any more than he could think 
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it logically in a year in the channel. It is too big, too 
overwhelming, too much a rising of his whole being. 

So when you ask him what he is turbulent about, 
don’t quibble about the lack of a clear-cut answer. It 
can’t be made; you couldn’t make it yourself. But if 
you want his answer, get it in his reactions. Hear 
him give approval to war against the Kaiser; note the 
set of his features when the war profiteer is mentioned: 
watch him as he listens by the hour to the man you 
would call an agitator; catch his constant sanction to 
the opportunities open alike to everybody and his 
equally constant suspicion of opportunities not possible 
for his children. The public schools are never afraid 
to go to the people for money; the universities are. 

Business based on the idea of maximum cash returns 
to the owner, at any cost to competitors, to labor, to the 
social order, to the Government, was bound to be a 
boomerang. 

The labor unrest is the instinctive protest of ten 
thousand years against all this. 


Airplanes Not Built to Metric 
Measurement 


HE organ of the American Metric Association, 

Metric News, for Sept. 10, contains this statement: 
“The United States Government is using the metric 
system almost exclusively in the manufacture of air- 
planes.” 

The facts are these: In our columns for Aug. 23 
last, we published a page of new airplane standard parts 
in which there is not a single metric dimension. It 
is no secret that the Liberty Motor from carburetor 
to exhaust pipe, inclusive, is being made to English 
measures. The Standards Committee of the Society of 
Automotive Engineers has published the following: 

“In view of the fact that the Army and Navy De- 
partments are not both in favor of adopting the system, 
and further, in view of the necessity of arriving at 
standards that will mean the least possible delay in 
the production of airplane parts, this Division (the 
Division of Standards Committee) recommends definite- 
ly to use the English system of measurements except 
in isolated cases such as spark-plug threads, where 
the metric system is desirable in order to effect inter- 
changeability with some well-established standard.” 

The National Council of Defense referred this matter 
to the American Society of Mechanical Engineers, who, 
in turn, referred it to their Weights and Measures Com- 
mittee. In its report, this committee considered the 
facts as they now exist, to settle the question definitely 
in favor of a continuance of the English system for 
the manufacture of both motors and other parts of 
airplanes. The committee felt that a change at the 


present time would involve so serious a delay as to 
border on disaster, and recommended the continued use 
of the English system for all airplane work. 
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We have here a fresh illustration of the old policy 
of the metric party in accepting as true any state- 
ment favorable to their case and then publishing it 
as a fact without the slightest investigation or inquiry 
regarding its truth. Meanwhile, this misstatement of 
facts has begun making the rounds of the press, and 
the public will soon come to believe it to be true; for 
no possible correction can catch up with such a state- 
ment once it has begun its travels. 

It is to be regretted that the advocates of any cause, 
allow themselves, intentionally or otherwise, to use in- 
correct statements in place of facts. The American 
Institute of Weights and Measures, which is engaged in 
fighting and exposing these false statements, seems 
to be the only means available of counteracting them. 


Motor Trucks Can Relieve Railways 


HE machine builders are finding themselves seri- 

ously hampered by lack of shipping facilities over 
the railroads, and comparatively few are so situated 
that any appreciable proportion of their products can 
be handled by water transportation. The situation 
has been relieved in many cases by the use of motor 
trucks. In fact there are numerous instances where 
motor haulage of castings and forgings between the 
foundry or forge and the machine shop, was all that 
prevented the suspension of work in the shops, as the 
railroads were utterly helpless to handle the traffic. 

This method points the way to the supplementing 
of railway traffic by motor truck in many places, es- 
pecially where the hauls do not exceed 50 to 75 miles. 
Economical haulage by motor trucks, however, requires 
good roads, which are none too plentiful in this country 
and which should receive immediate attention. 

Increased transportation by motor truck makes it 
imperative that roads be built as rapidly as possible 
in congested sections. This is an important war meas- 
ure and has the advantage of being equally useful 
after the war. 

Such roads cannot be built without the initiative 
of the machine and other industries. The highways 
departments have in many cases abandoned road- 
building programs even where the money is already 
appropriated. This is a great mistake at this time. 

Highways officials are deterred by the priority order 
which prevents the shipping of road material, but this 
ban can be removed when urgent need is shown to the 
officials of the Priority Board; then also the states 
must probably relieve the contractors of some of the 
heavy risks occasioned by present conditions. This can 
be done by having the state supply the contractor with 
the material, and insure its delivery: Things which the 
state can more readily do than can the individual con- 
tractor, under present conditions. 

If the business men of each community unite in de- 
manding action by their highways departments, those 
departments will respond and their response will 
naturally be followed in due time, by the recently ap- 
Pointed Highway Transport Committee of the Council 
of National Defense. Immediate action is necessary, 
and much of this work can be expedited by getting the 
= highways departments to work on the local prob- 
ems. 

With the need for transportation facilities so evident 
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to every machine builder, there should be no hesitation 
in trying to get an early consideration of the motor- 
haulage problem, by the local roads. This will greatly 
relieve the railways and leave them. greater capacity 
for the longer hauls. 


Americanizing Our Shopmen From 
Other Lands 


HE work of Americanization is going on in many 

states and is beginning to show results. Much re- 
mains to be done however, and it is a really constructive 
work which will continue to bear fruit long after the 
war has become a memory. 

Personal interest will probably pay a bigger dividend 
than any other agency which may be employed, for 
though good public speaking, either in the shop, in pub- 
lic schools or other buildings, will aid in arousing 
enthusiasm, it is the daily contact, the evident desire to 
give the foreigner a square deal, that will really win 
him and hold him as a loyal citizen of this republic of 
curs. We must give them something tangible to be 
loyal to. 

Every shop should have some able, tactful and kindly 
man to take charge of the work, even though he give 
it but half an hour a day. He should know who are 
and who are not citizens; he should keep in close con- 
tact with the foreigners, find their point of view, learn 
their grievances, and correct their misunderstandings, 
if any, aid them in filling out and filing papers and in 
securing action in the naturalization courts. The learn- 
ing of English should be encouraged and it may be de- 
sirable to make it compulsory in some cases. If this 
is done however, every facility for learning the English 
language should be given, and the women of the house- 
hold should be reached in the same way, as it is neces- 
sary to have English in the home if it is to become a 
forceful part of the workman’s life. 

Self-interest must always be considered, especially in 
the case of a man who is far from his native land 
where inborn love of country, right or wrong, may be 
a strong factor. The fact that a knowledge of English 
gives him more opportunities for a job and for a better 
job, is a strong argument. There is also less liklihood 
of accident owing to a confusion of tongues. Both of 
these factors have considerable influence both on the 
man, and on the woman of the family as well. In fact 
much progress can be made by securing a thoroughly 
competent woman in a community to visit the homes 
and become friendly with the wives, mothers and daugh- 
ters of the family. Also, single women should be en- 
couraged: the married woman is automatically na- 
turalized, when her husband becomes a citizen. 

The main object is to secure good citizens, and to this 
end we must be able to point out the true advantages of 
citizenship. We must show that democracy is worth 
while; we must insist on the square deal in all things; 
we must prevent unjust and particularly any humiliat- 
ing discrimination against the foreign born. 

With these principles as a basis we can expect to se- 
cure the codperation of all those who are desirable for 
citizenship, if we can show that they work out in prac- 
tice. We must do our share, and having done that we 
need fear no difficulty in getting the men we are trying 
to help. 
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This department is open to all new equipment of interest to shop owners. 


LeCount Drop-Forged Clamp 


William G. LeCount, South Norwalk, Conn., is making 
a type of clamp somewhat different from those pre- 




















LECOUNT DROP-FORGED CLAMP 
Made in seven sizes, the lengths varying from 8 to 12 in.; all 
have 3 in. depth of throat and screws }j in. diameter by 59 in. long. 
The weights run from 64 to 107 Ib. 
viously manufactured by him. The clamp shown is of 
drop-forged steel with the screw made from high-grade 
steel, cut with U.S.S. thread, hardened and tempered. 


Metalwood Shell-Testing Press 


The Metalwood Manufacturing Co., Leib and Wight 
Sts., Detroit, Mich., is now marketing a line of hydraulic 
presses intended especially for testing shell forgings. 
The presses are made in three sizes: No. 1 for 3-in. 
or 75-mm. shells, No. 2 for 4.7-in. shells, and No. 3 
for 6-in. shells. The illustration shows the No. 1 ma- 
chine. The machine consists of an intensifying cylin- 
der, a pull-back cylinder. and a cylinder of correct size 
to insure a fluid-tight joint between the shell nose 
and the resistance head. The working cylinders are 
alloy-steel castings with polished bores and are tested 
with a pressure of 3000 lb. per sq.in. The pull-back 
cylinders are steel castings, the ram is of cold-rolled 
steel and the crosshead carrying the intensified shell 
plunger is a semi-steel casting with bronze bearings. 
The lower and upper main rams are of 40 per cent. 
semi-steel, and the intensifier plunger is of tool steel 
hardened and ground. The main packings consist of 
boxes and glands suitable for square hemp or prefer- 
ably hydraulic packing. The packing on the resistance 
head is of such nature as to be fluid tight under pres- 
sures up to 18,500 lb. per sq.in. In making the shell 
holder, a construction has been used that allows the base 
of the shell to be exposed during the test. This is 
considered a valuable feature as it allows any piping 
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in the base of the shell to be quickly detected. Pull-back 
springs are provided for a quick return of the clamp 
or sealing cylinder. All piping up to the regulating 
valves is supplied, the operation of the intensifier and 
sealing-clamp cylinder being controlled simultaneously 
by a quick-operating valve. One gage is provided for 
recording line pressure from the regulating valve, and 
one high-pressure test gage graduated to 30,000 Ib. is 
provided for recording the test pressure applied to the 
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METALWOOD HYDRAULIC SHELL-TESTING PRESS 


shell. The No. 1 press will deliver a maximum intensi- 
fied pressure within the shell chamber from 2000 up to 
18,500 Ib. per sq.in. The sealing pressure exerted by 
the upper clamp cylinder is approximately 50 per cent. 
in excess of the opposing intensified pressure. The dis- 
placement of water due to one operating stroke of the 
press is 0.6 gal. One of the valuable features cla: aed 
for this machine is that the filling and emptying of the 
shells is done on the machines, this feature obviating 
the wetting of floors and workmen. 
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Oliver Wood-Milling Machine 


The Oliver Machinery Co., Grand Rapids, Mich., has 
recently added a number of improvements to its No. 75 
wood-milling machine, which is shown in the illustra- 
ticn. The column has been broadened, making it much 
heavier, and the base has been made considerably larger. 
Another new feature is the table. This new table will 
rotate in a plane at any angle, which makes the ma- 
chine much more universal than those previously con- 
structed. The compound cross-slides are located above 
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OLIVER NO. 75 WOOD-MILLING MACHINE 


the double swivel and tilting mechanism, so that these 
compound slides will operate in any position. It will 
be noticed that there are now two cross-slides instead 
of a single one as formerly. The top of the table is 
graduated with parallel cross lines 1 in. apart, which 
facilitate setting the work. The machine is furnished 
either with variable-speed motor drive, constant-speed 
motor drive with four-step cone pulleys, or for belt drive 
with four-step cone pulleys. 


Lamson Shell Conveyor 


The Lamson Co., 100 Boylston St., Boston, Mass., has 
added a shell conveyor to its line of gravity roller con- 
veyors, power conveyors and pneumatic tubes. This 
shell conveyor differs from the customary roller con- 
veyor mainly in the shape of the rolls which are spool 
shaped so that the shells will fit in the grooves formed 
in the rolls as they slide along to their destination. To 
insure ease of operation, ball bearings are used on the 
roil spindles. Hardened bail races are used, and it is 
claimed that these bearings reduce friction to such a 
derree that the shells will roll quickly and easily from 
machine to machine where the grade of the conveyor 
docs not exceed 3 or 4 per cent. The rolls revolve on 
steel spindles, the ends of which are carried in an 
angle-iron frame, while the rolls and bearings are held 
in place by a split pin in each end of the spindle. The 
roll, head, and self-contained bearings are accessible, 
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and adjustable steel supports hold the conveyor at any 
convenient height. The spacing of the rolls depends 
upon the length of the shell blanks being operated upon. 
Fig. 1 shows the conveyor as used for small or medium 
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FIG.2 


FIGS. 1 AND 2. LAMSON SHELL CONVEYORS 


size shells, but where larger shells are handled, guard 
rails such as are illustrated in Fig. 2 are recommended 
and supplied. These are made from angle iron. 


Ball-Joint Piston Rod for Steam 
Hammer 


By .*. L. ROBENOLT 


We were having a ~veat deal of trouble with the 
breaking of piston rods our steam hammer, and the 
breakage appeared to be caused by the larger dies 
striking at one side which caused the metal of the rod 
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BALL-JOINT PISTON ROD FOR STEAM HAMMER 


to crystallize. We had tried different kinds of steel 


without satisfactory results and at last decided to try 
the ball-joint rod as shown in the accompanying illus- 
tration and that seems to have eliminated the trouble. 























4 Trent 
TOM ; 
— aes J— 

Sr Td A Sea 


freoR o> 
“a x . 2087. Sos 


—— 


(7 1 oR, 
at?) 





AMERICAN MACHINIST 


ES FROM 





+f] A 


Washington, D. C., Feb. 25, 1918—There is at the 
present time a plan on foot to train a reserve force of 
farm workers for the coming season. This includes 
the establishment of day and night schools thoroughly 
equipped with live stock and farm machinery, and with 
competent instructors. This is now being established 
in Chicago, and in the spring actual farming will be 
done on vacant land secured for the purpose. 

Practical education of all kinds is more necessary 
than ever before and should be encouraged in every 
way possible. It is particularly needed in the machine- 
building industry, which has unfortunately, not been 
training men and boys nearly as fast as they are needed 
to meet the growing demands of the past years. The 
lack of training has been keenly felt during the past 
two years, and is likely to be even more vitally felt 
in the future. This lack has seriously handicapped our 
own preparations for war and is today delaying much 
of the work we are trying to do. 


ALL-AROUND MACHINISTS 


The changes from the old method of building a few 
machines at a time, or one at a time, to the modern 
manufacturing method of turning them out in large 
quantities, has eliminated the necessity for all-around 
machinists, and has resulted in the specialized worker 
who only understands the operation of the particular 
machine he operates. If he runs a lathe, the milling 
and the gear-cutting machines are sources of mystery 
in too many cases. He becomes expert on one machine 
but does not grasp the fundamental underlying all ma- 
chines and is afraid to attempt any kind of work not 
included in his experiences. This has complicated the 
labor problem in many ways and has been the subject 
of much careful study on the part of some of our most 
progressive machine builders. 

The old form of apprenticeship is gone forever so 
far as training men and women for manufacturing is 
concerned. The subdivision of work which modern 
manufacturing entails, makes the all-around mechanic 
unnecessary, and yet the ability to shift from one ma- 
chine to another is a great advantage at times, both to 
the workman and to the manufacturer. 


TEACHING TRADES IN THE COLLEGES 


There is a movement on foot, and it is already so well 
established as to be almost certain of accomplishment, 
for utilizing the equipment of the technical colleges for 
the training of mechanics of various kinds during the 
summer months. 


With this in view the college classes 
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are being worked overtime so as to graduate their 
men by May 1, and in some cases even earlier. With 
the engineering students out of the way, it leaves the 
equipment of the colleges free to train mechanics and 
engineers of various kinds, and there is no question 
as to their being needed both during and after the war. 

There is strenuous objection to this on the part of 
many engineers and educators who feel that it would 
be far better to begin the next freshman year im- 
mediately after the seniors are graduated, and to have 
the whole college closed excepting the machine shops, 
which are to be used for the training of mechanics. 
Those who object most strenuously point out that we 
are not yet using our public school machine-shop equip- 
ment to anywhere near its full capacity, and that this 
should be done before the colleges are interfered with. 

There is considerable equipment in New York City 
alone, which is lying idle most of the time, and it cer- 
tainly seems reasonable that this equipment should be 
used 100 per cent. of the available time before we 
interfere too seriously with the training of engineering 
students on which so much both present and future 
depends. 


CONSTRUCTION OF EXPLOSIVES PLANTS 


One of the encouraging parts of the situation here 
in Washington, is the appointment of Daniel C. Jackling 
who is to have charge of the construction of plants for 
the manufacture of explosives in various parts of the 
country. Mr. Jackling is the president of the Utah 
Copper Co., and has had a wide experience in the con- 
struction of plants of this nature. It is also understood 
that he will take with him a well-trained corps of men 
that thoroughly understands his work, and that can be 
of great assistance in the work which is to be done. 

It is Mr. Jackling’s plan to extend present plants 
as far as possible and in cases where it is necessary 
to build complete new plants, to do so with a view 
to their future use in the manufacture of chemicals 
and similar products. 

In view of the many haphazard undertakings which 
are under way, it is refreshing to find definite plans 
made which take into account our life after the war as 
well as the conduct of the present struggle. Not that 
fhis is always possible, for there are many cases where 
the main problem is to get something done and done 
quickly without regard to its cost or to whether it can 
be utilized later. Wherever possible, however, such 
plans as those indicated are highly desirable and should 
always be borne in mind. 
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There are more sides to the housing situation than 
appear on the surface, and they show the complexity 
of our modern civilization better than we realize. The 
problem of housing the workers at the new plants is 
excellent evidence of this. One case in an out-of-the-way 
shop, shows what can be done by coérdination. 

The large increase in men needed, makes a large 
number of houses seem absolutely necessary because 
the surrounding towns are not accessible. There are 
electric trolley lines to be sure, but these are all inde- 
pendent and would not coéperate in a way to give good 
connecting service. A survey showed that by combin- 
ing the three short lines and running through cars over 
them to avoid changes, the men could come and go to 
their homes very comfortably and no new houses would 
be needed; hence, the roads were taken over by the 
Director of Railways and the problem was solved with- 
out delay and at minimum cost. In other places the same 
treatment has saved several hundred thousands of dol- 
lars and many weeks of time. 

Such instances as these show how interdependent are 
the housing and the transportation problems. They 
also show how the general good is served by wiping 
out small independent divisions of what should really 
be one system, and combining them into one unit. 


ONLY WHAT CAN BE TRANSPORTED COUNTS 


There is another phase which is now receiving care- 
ful attention, which is the careful scrutiny of where 
the contracts are to be placed with a view of preventing 
further congestion in some districts. This was not 
considered in the early days of the war, which accounts 
for some of the tying up of transportation at this time; 
but when we remember that transportation is the “neck 
of the bottle,” that only munitions which can be trans- 
ported really count, we see how vital it is to distribute 
the contracts in different sections. This is particularly 
true when we consider the sources of raw material, be- 
cause the transportation of raw materials requires even 
more cars and locomotives than the finished products. 

Then too, the congestion of contracts in turn con- 
gests labor, and housing conditions as well as local trans- 
portation then becomes a vital question. If anything 
was needed to make us see how interdependent we all 
are, the present jam of transportation facilities gives 
us exceilent proof. 

Aside from the effect of the transportation jam on 
labor and in turn on the housing and on the wage prob- 
lem, we have learned that it is impossible just row to 
ship munitions after we make them; hence, the only 
sensible thing to do is to slow down on production. 
This may be done by cutting night work or overtime, or 
by working shorter hours or fewer days per week. 
In either case it decreases the demand for labor, stops 
the bidding against each other to a large extent. This 
in turn affects housing conditions in the districts con- 
cerned, and tends to steady the whole situation. 


KNOWING WHERE YOU ARE AT 


When the existing conditions are known, as is the 
case in the Ordnance Department by the use of the 
Gantt charts, it is possible to make the best of a bad 
Situation and keep things within bounds. If it is 
known just how each kind of munition is coming along, 
known which is needed first and also the conditions of 
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shipping facilities, one is in a good position to improve 
conditions instead of aggravating them as is apt other- 
wise to be done. 

In this respect, the Ordnance Department is in better 
shape than any of the others, although it is understood 
that General Goethals is whipping the Quartermaster 


Department into shape also. The great difficulty seems 
to have been that when an order was placed the officers, 
both regular and reserve, seemed to think that the stuff 
would come along automatically. Unfortunately it 
doesn’t; and if production engineers had been on the 
job no such notion would have prevailed. But the 
average financial man seems to feel that all you need 
is money, and that after having billions appropriated, 
there is nothing further needed but to let the contract. 
The results have not been altogether pleasing or produc- 
tive of results. 


Boring Taper Holes 
By W. BuRR BENNETT 


Having occasion to bore some taper holes in work 
mounted on a boring-machine table, the following meth- 
od was used with satisfactory results: 

As shown in the accompanying illustration, the cast- 
ing A was secured to the table with bolts, and an 
ordinary boring tool B set in the boring spindle. Guide 
bar G was mounted in the horizontal plane of the 
spindle and at the same angle with the spindle axis 
as the required taper. ™ 

The end of the slide of the boring tool was equipped 
with a hardened-steel adjustable button P with a 
spherical face. 

Having the set-up arranged as noted, the gib screws 
S were tightened enough that the slide of the boring 





























ARRANGEMENT FOR BORING TAPER HOLES 


tool would hardly move in the saddie. The guide bar 
was solidly bolted to the table, and upon starting up 
and putting a slow feed on spindle, the steel button P 
would hit the guide bar each revolution and move the 
slide in slightly, thus changing the diameter of the 
cut. The guide bar having been set to the proper 
taper, the result was a similar taper hole in the part 
being machined. 

The reason for the success of this method lies in 
the reaction of the force developed by the pressure of 
the tool. Instead of moving the slide in, the cutting 
pressure reacts as shown by the dotted lines and cramps 
slide in saddle. 

It should be noted that this method will not produce 
a smooth finish, but as in this case a taper bronze 
bushing was fitted, the character of the cut was of no 
consequence. 
























, Personals 
A. D. Armitage has been elected presi- 
dent of the Whitman & Barnes Co., Akron, 
Ohio. 


H. F. Finney has been placed in charge 
of the Pittsburgh office of the Independent 
Pneumatic Tool Co. 

R,. I. Schinitzer, formerly general man- 
ager of the Dale Body Co., Fostoria, Ohio, 
is general manager of the Sidney Mfg. Co., 
Sidney, Ohio. 

R. T. Seott has been made Eastern man- 
ager of the Independent Pneumatic Tool 
Co. with headquarters at 170 Broadway, 
New York City. 

Glenn Muffily, formerly manager of the 
Muffly Motor Co., Chicago, is engineer of 
tests for the Union Switch and Signal Co., 
Swissvale, Penn. 

8. E. Gibbs, formerly engineer of the 
Western Carbureter Co., Alma, Mich., is 
in the engineering department of the Mo- 
line Plow Co., Moline, Ill. 

Cc. Long, formerly tool designer for the 
Nordyke & Marmon Co., Indianapolis, Ind., 
is now in the planning department of the 
Foster Machine Co., Elkhart, Ind. 


John O. Heinze, formerly production 
manager with the Simms Magneto Co., 
East Orange, N. J is now production 


manager for the Lamson Co., Lowell, Mass. 

H. 0. C. Isenberg, formerly ‘mechanical 
engineer of the Scripps-Booth Corporation, 
Detroit, Mich., is with the Wright-Martin 
Aircraft Corporation, New Brunswick, N. J 

E. E. Richmond, formerly production en- 
gineer for the American and British Mfg. 
Co., is now superintendent of the Poole 
Engineering and Machine Co., Baltimore, 
Md. 


W. H. Knowles, formerly chief engineer 
of the Saxon 


Motor Car Corporation, De- 
troit, Mich., is production superintendent 
of the Hale & Kilburn Co., Philadelphia, 
Penn. 

G. H. Peterson, formerly designer and 


mechanical engineer of the Stewart-Warner 


Speedometer Corporation, Chicago, is de- 
Signer with the Champion Ignition Co., 
Clinton, Mich. 

F. D. Howe, formerly superintendent of 
experiments at the Akron, Ohio, plant of 
the International Harvester Corporation, 
is now chief engineer of their truck de- 


partment in Chicago. 

Carl T. Hewitt, formerly connected with 
the Remington Arms Union Metallic Cart- 
ridge Co., Inc., Bridgeport, Conn., has ac- 
cepted a position with the Fafnir Bearing 
Co., of New Britain, Conn. 


Marvin W. Singer has been made man- 
ager of the Chicago office of the Latshaw 
Steel and Metal Products Corporation, 
with headquarters in the Railway Ex- 
change Building. 

Murry V. Robinson is now with Moller 
& Schumann Co., Brooklyn, N. Y., dealers 


in paints and varnishes. Mr. Robinson’s 
territory will cover Long Island, Connecti- 
cut and the Hudson River Valley section 
of New York State. 

George S. Blankenhorn, formerly con- 
nected with the Allis-Chalmers Mfg. Co., 
of Milwaukee, Wis., as engineer in the de- 
partment of the chief consulting engineer, 
has accepted a position with the American 
International Shipbuilding Corporation, of 
Philadelphia, Penn., in the department of 
machinery fabrication. 

Irving R. Valentine now has charge of 
the melting at the Heroult Electrica! plant 
of the Fulton Steel Corporation, Fulton, 
N. Y¥. This company is making alloy steel 
of various kinds, such as nickel, chromium, 
ball bearing, magnet, ete. Mr. Valentine 
for a number of years had charge of the 
Heroult Electric plant of the General Elec- 
tric Co. 

R. S. Cooper, vice president of the Inde- 


pendent Pneumatic Tool Co., manufac- 
turers of Thor pneumatic tools and elec- 
tric drills, who for many years was the 


manager of the company’s Eastern Branch 
in New York City. is now general sales 
manager as well as vice president, with 
headquarters at the general offices of the 
company, Thor Building, Chicago, Ill. 


Frederick Glover, member of the Na- 
tional Gas Engine Association Executive 
Committee and vice-president of the Emer- 
son-Brantingham Co., Rockford, Ill., has 
been commissioned a major in the Ord- 
nance Department of the United States 
army. Mr. Glover’s knowledge of tractors 


will make his services of great value, as ke 
has long been identified with the industry. 
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The Williams & Thomas Machinery Co., 
with offices in the Commercial Trust Build- 
ing, Philadelphia, has been formed by R. 
F. Williams and George P. Thomas and 
will handle a complete line of machine 
tools, railroad and shipyard equipment. 
Mr. Williams, president of the new com- 
pany, was for seven years with Manning, 
Maxwell & Moore, Inc., Philadelphia, and 
more recently with the Sherritt & Stoerr 


Co., same city, while Mr. Thomas, secre- 
tary-treasurer, is also president of the 
Thomas Spacing Machine Co., Pittsburgh. 


The Whitman & Barnes Mfg. Co., Akron, 
Ohio, held its annual stockholders’ meeting 
recently. A. D. Armitage was elected presi- 
dent, succeeding C. E. Sheldon, who is now 
chairman of the board of directors. The 
other officers elected are: W. H. Eager 
and A. B. Hall, vice presidents; W. E. 
Rowell, secretary; S. H. Tuttle, assistant 
secretary. The other directors are Frank 
A. Seiberling, George R. Hill, C. B. Ray- 
mond and A. H. Commins. Mr. Seiberling 
succeeds A. B. Rinehart, who has resigned. 
E. A. Fisher, assistant treasurer, has been 
elected treasurer. 


The Hydraulic Pressed Steel Co., Cleve- 
land, Ohio, elected the following officers 
at its annual meeting: H. Bole, who 
had been general manager, was made first 
vice president, and was succeeded as gen- 
eral manager by George C. Brainard, who 
has been factory manager; the latter was 
succeeded by J. D. Corcoran. H. F. Pet- 
tee became secretary, succeeding Maj. Ben 
P. Bole. At the annual meeting of the 
stockholders C. A. Irwin was added to the 
board of directors. Mr. Irwin was former- 
ly president of the Canton Sheet Steel Co., 
which was recently taken over by the 
Hydraulic company. 





Catalogs Wanted 








The Hill Pump Valve Co., Archer Ave., 
Canal and 23rd Sts., Chicago, Ill., desire 
to bring their catalog library up to date, 
and would like to receive catalogs from 
manufacturers of automatic-screw ma- 
chines, hand-screw machines, small tools, 
toolroom equipment, foundry equipment, 
punching machines, etc. 





Trade Catalogs 








The Walton Tap Extractor. The Walton 
Co., Hartford, Conn. Circular. Illustrated, 

Ball Bearing High-Speed Bench Saw. H. 
G. Crane, Brookline, Mass. Circular. I- 
lustrated. 

The New Milburn “Reliance” Portable 
Carbide Light. The Alexander Milburn Co., 
Baltimore, Md. Circular. Illustrated. 

“Cut-Weld” Combination Torch for Cut- 
ting and Welding. The Alexander Milburn 
Co., Baltimore, Md. Circular. Illustrated. 

Recuperative Gas Oven Furnaces. Tate, 
Jones & Co., Inc., Pittsburgh, Penn. Bul- 
letin No. 160. Pp. 12; 8 x 11 in.; illus- 
trated. 

Plain Bearing, Belt and Motor-Driven 
Drilling and Tapping Machines. Langelier 
Mfg. Co., Providence, R. I. Catalog. Pp. 
20; 9 x 12 in.; illustrated. 

Baily Automatic Electric Furnaces for 
the Heat Treatment of Shells. The Elec- 
tric Furnace Co., Alliance, Ohio. Bulletin. 
Pp. 8; 94 x 12 in.; illustrated. 

“New Britain” Drop-Head Polishing and 
Bufting Machines. The New Britain Ma- 
chine Co., New Britain, Conn. Bulletin No. 
1225. Pp. 8; 8 x 11 in.; illustrated. 

Martell Adjustable Reamers. Taft-Peirce 
Mfg. Co., Woonsocket, R. I. Bulletin No. 
101. Pp. 20; 8 x 10% in.; illustrated. This 
describes the construction and uses to which 
these reamers may be put. 

Sherardizing—The Globe Way. The Globe 
Machine & Stamping Co., Cleveland, Ohio. 
This is the title of a booklet which tells 
about the industrial value of the sherardiz- 
ing process of rustproofing. 

Chapman Type Ball Bearings. The Trans- 


mission Ball Bearing Co., 1050 Military 
Road, Buffalo, N. Y. Catalog No. 3. Pp. 
52; 6 x 9 in.; illustrated. This describes 


bearings for power transmission, and con- 
tains testimonial letters from users. 


Multiple Spindle Automatic Chucking Ma- 
The New Britain Machine Co., New 
Catalog. 


chines. 


Britain, Conn. Pp. 44; 8 x 11 
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in.; illustrated. In addition to detsileg 
description of the different sizes o ia- 
chines line drawings showing work ha \jjeq 
are given. 

The Globe Tumbling Book. The be 
Machine & Stamping Co., 1250 W. 76: = 
Cleveland, Ohio. Pp. 36; 4 x 8 in.: Is 
trated. This booklet describes the \ ous 
types of tumbling and burnishing ba? ;+is 
tells of their capabilities and gives ~ me 


effective tumbling methods. 

companies the booklet. 
Electric Welding. The Wilson Welder & 

Metals Co., Inc., 52 Vanderbilt Ave.. \ow 


A price li C- 





York. Catalog No. 2. Pp. 64; 6 x . 

illustrated. This catalog, bound in heavy 

cardboard, describes fully the Wilson “ec. 

tric welding system and specially prep red 

metals. Blueprints showing layout af m- 
plete equipment are included. 

wong 

s = 

Obituary : 








Henry H. Hodell, president of the Cleve- 
land Galvanizing Works Co. the Van Dorn 


& Dutton Co. and a director of several 
other large and_ successful institutions. 
died recently. Mr. Hodell was born in 


Alsace-Lorraine, France, 68 years ago and 


came to America with his parents when 
only a lad. After finishing his education 
he learned the trade of patternmaking, 


and it was not long before his remarkabl 


ability was recognized. Mr. Hodell was 
also one of the pioneers in the weldless 
wire-chain business, and one of the best 


known links bears his name, betng in use 
in all parts of the world. He is survived 
by a widow and two sons, F. G. and H. H 
Hodell, who were associated with him in 
his many enterprises. 





Forthcoming Meetings 











American Society of Mechanical Enegi- 
neers. Monthly meeting, first Tuesday. 
Calvin W. Rice, secretary, 29 West 339th 
St., New York City. 


Boston Branch National Metal Trades 
Association. Monthly meeting on _ first 
Wednesday of each month, Young’s Hotel 
Donald H. C. Tullock, Jr., secretary, Room 
41, 166 Devonshire St., Boston, Mass, 


The sixth annual meeting of the Cham- 
ber of Commerce of the United States of 
America will be held in Chicago, Apr. 10, 
11 and 12, 1918. Eliiot H. Goodwin, Riggs 
Building, Washington, D. C., is general 
secretary. 


Engineers’ Society of Western Pennsyl- 
vania. Monthiy meeting, third Tuesday; 
section meeting, first Tuesday. Elmer K 
Hiles, secretary, Oliver Building, Pitts- 
burgh, Penn. 


The National Foreign Trade Council Con- 
ference will be held in Cincinnati at the 
Gibson Hotel, Apr. 18, 19 and 20. Apply for 
reservations to O. K. Davis, secretary, 1! 
Hanover Square, New York City. The gen- 
eral chairman is Robert S. Alter. 


New England Foundrymen’s Association 
Regular meeting, second Wednesday of 
each month, Exchange Club, Boston, Mass 


Fred F. Stockwell, 205 Broadway, Cam- 
bridgeport, Mass. 
Philadelphia Foundrymen’s Association. 


Meetings, first Wednesday of each month. 
Manufacturers’ Club, Philadelphia, Penn. 
Howard Evans, secretary, Pier 45 North, 
Philadelphia, Penn. 


Providence Engineering Society. Month- 
ly meeting, fourth Wednesday of each 
month. A. E. Thornley, corresponding sec- 
retary, P. O. Box 796, Providence, R. | 


Rochester Society of Technical Drafts- 
men. Monthly meeting, last Thursday. 
L. Angevine, Jr., secretary, 857 Genesee St. 
Rochester, N. 4 


Superintendents’ and Foremen’s Club of 


Cleveland. Monthly meeting, third Satur- 

day. Philip Frankel, secretary, 310 ‘ew 

England Building, Cleveland, Ohio. 
Technical League of America. Regular 


meeting, second Friday of each m 
Oscar S. Teale, secretary, 35 Broad 
New York City. 


Western Society of Engineers, Chicas® 
Ill. Regular meeting, first Wednes 
evening of each month, except July and 
August.. E. N. Layfield, secretary, 173° 
Monadnock Block, Chicago, IIl. 
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Chuck, Drill 


ogressive Machine & Metal Products Co., 


210-212 Canal St., New York City 


“American Machinist,” Feb. 14, 1918 
he action of the device is as folows: 


The 


ar is placed in the taper hole A in the part B; 
two springs C hold the driving shank D away 
from B so that the slot E in the driving shank 
doves not engage the tang. When the drill strikes 
the work and a slight pressure is applied, the 
springs C are compressed and the driving shank 
1) moves down against B, the slot E engaging 
the tang of the drill and providing a positive 
drive. When the feed pressure is released the 
springs C force parts B and D apart, disengag- 
ing the positive drive, and if the drill sticks in 
the work it will turn in the taper socket A and 
not be broken. The drive shank D is cylindrical, 
extending down nearly to the surface F while 
the part B is flat and fits into a slot milled in 
Dp. All the parts are held in place by the part 
G. which is secured in the outside shell by two 


screws 


Drilling Machine, Electric 


Gilfillan Brothers Smelting 
and Refining Co., Los Ange- 
les, Calif. 


“American Machinist,” Feb. 14, 
1918 


An electric drill equipped with 
gears to give two speeds. These 
are changed by means of a 
knob at the bottom of the gear 
ease. All gears are of chrome- 
nickel steel and run in grease. 
Ball bearings are used through- 
out, the speeds being 400 and 
700) rp.m. The machine is 
equipped with a §j-in. standard 
chuck and electric switch 


Durant Manufacturing Co., 
Milwaukee, Wis. 


‘American Machinist,” Feb. 14, 
1918 

Adapted for counting opera- 
tions requiring not over five 
figures. Will operate with a 
very slight movement or at a 
distance from the actual point 
of contact. Is mounted upon a 
brass bracket which holds a 
pair of magnetic coils and an 
armature, the operating lever 
being connected to the swing- 
ing armature in a positive man- 
ner with a free and sensitive 
movement. Furnished for 6 or 
110-120 volts d.c., or for 110- 
120 volts a.c., at 25 or 60 cycles. 
Contacts are not regularly fur- 
nished. but can be supplied if 
desired. Weight, 24 Ib. 


In. “Filsmith” 
hilip Smith Manufacturing 
Co., Sidney, Ohio 


erican Machinist,” Feb. 14, 
1918 


wing over bed, 144 in.; 
£ over carriage, 8 in.; dis- 
between centers, with 6 
ed, 34 in.; tailstock travel, 
n.; diameter of tailstock 
‘le, 1% in.; centers, No. ; 
Se taper; front bearing, 23 
rear bearing, 1}$ x 3 in. ; 
eter of spindle nose, 3 in.; 
through spindle, 1,; in.; 
as cut, 4 to 46; feeds, 
times threads; bearing of 
ige on ways, 18 in.; width 
ridge, 7% in.; number: of 
ie speeds, twelve: 18 to 
r.p.m.; size of tools, 13x § 
weight with 6-ft. bed, 1600 
xtra weight per additional 
of bed, 90 Ib 
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Condensed Clipping-Index of Equipment 


Clip, paste on 3 x 5-in. cards and file as desired 
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Press, Die-Testing “Rex” 
Sundstrom Manufacturing Co., 3201 





Shields Ave., Chicago, II]. 


“American Machinist,” Feb. 21, 1918 

For the purpose of spotting dies, 
finding blanks, shearing-in punches, lo- 
cating dowel pin, etc. The device has 
a leverage of 20 to 1, making it suffi- 
ciently powerful to cut blanks up to 3 
x 43 in. from sheet stock up to 4 in. 
thick. The slides are gibbed, allowing 
adjustment for wear, and the square 
shank holder takes shanks up to 2 
in. in diameter. The depth of throat 
is 7 in., the stroke is 14 in., the die 
space with the head down is 634 in. and 
the weight is about 260 Ib. 











Screw Machine, Turret, No. 4. 
Defiance Machine Works, Defiance, Ohio. 




















“American Machinist,” Feb. 21, 


Maximum collet capacity, 1§ in. rounds; maximum capacity 
through spindle, 2 in. rounds; spindle speeds, six, 37 
swing over bed, 16 in.; swing over cut-off slide, 67 in.; tool holes 
in turret, 13 x 3 in.; length of stock turned, 8 in.; feeds of turret, 
four 0.007 to 0.036 in. per spindle revolution; floor space, 36 x 102 


in.; weight, 2500 Ib. 
Truck, Electric, Type WB 
Elwell-Parker Electric Co., Cleveland, Ohio. 

















“American Machinist,” Feb. 21, 


Drive, single worm reduction to 2 wheels; steer, 4-wheel; axle, 
full floating; speeds, three, 400 to 650 ft. per minute ; 
rubber, pressed on, 214 x 33 in. and 15 x 33 in.; 


of outside edge, 9 ft. 3 in.; over-all dimensions, 
charging current, 36 to 60 amperes at 40 volts; 


Milling Machine, Universal No. 3 
Becker Milling Machine Co., 
Hyde Park, Boston, Mass. 


turning radius 
40 x 124 x 50 in.; 
weight, 2500 Ib. 





“American Machinist,” 
Feb. 2 1918 
Working surface of table, 50 
x 12 in., with 3 T-slots § in. 
wide; longitudinal power feed, 
30 in.; cross power feed, 10 in.; 
vertical power feed, 19 in.; 
greatest distance between face 
of column and yoke, 234 in.; 
spindle threaded, No. 11 B. & 
S. taper; front bearing 23 x & 
in.; 12 spindle speeds varying 
from 12 to 412 r.p.m.; diameter 
of overhanging arm, 4} in.; dis- 
tance from underside of over- 
hanging arm to center of 
spindle, 6% in.; gear feeds, chain 
driven, 24 changes varying from 














0.002 to 0.528 in. per revolution 
of spindle ; floor space, 74} x 
1073 in.; weight, 3800 Ib. 
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IRON AND STEEL 


The Government Schedule of steel prices went into effect Sept. 24. 
Pig iron was set at $33 per ton; pig iron differentials were announced by 
the American Iron and Steel Institute on Nov. 3. Washington announced 
sheet and pipe prices on Nov. 5. Warehouse prices have been revised, as 
shown, by agreement between the War Industries Board and the ware- 
houses: new schedule in effect Nov. 15. 


PIG IRON—Quotations per ton were current as fullows at the points 
and dates indicated 





Feb. 21, One Month One 

1918 A Year Ago 
No. 2 Southern Foundry, Birmingham a $24.00 
No. 2 Southern Foundry, Chicago. 3 30.00 
*Bessemer, Pittsburgh ........ 35.95 
*Basic, Pittsbureh . ‘ ; 30.95 
No, 2X. Philadelphia....... sah ene 30.50 
. i eens ree 31.00 
No. 2, Southern Cincinnati. . . 26.90 
Basic, Eastern Pennsylvania. 30.00 


*Delivered Pittsburgh: f.o.b Valley, 95 > conts less. 


STEEL SHAPES—The following base prices per 100 Ib. are for 
structural shapes 3 in. by % in. and larger. and plates % in. and 
heavier, from jobbers’ warehouses at the cities named: 


-—New York——_, eer One 7—Chicago—, 
One One One ne 

Feb. 21, Month Year Feb. Year Feb. 21, Year 
1918 Ago Ago 1918 Ago 1918 Ago 


Structural shapes ...$4.20 $4.20 $4.10 $4-4.04 $4.10 $4.20 $3. 75 
Soft steel bars...... 4.10 4.10 4.00 4-4.04 4.00 4.10 3. 
Soft steel bar shapes. ry 10 4.10 400 4.14 4.00 4.10 3. 
Plates, 4% to lin. thick 4.45 4.45 5.15 4.39 4.75 445 4. 


BAR tRON—Prices per 100 Ib. at the places named are as follows: 
Feb. 2. 1918 One Year Ago 


Wittebeureh. GM on ccc cccccseccocoes ecce 3.50 $3.25 
Warehouse, New York..........e6. eeece 4.70 3.75 
Warehouse, Cleveland .........e6. eeccece 3.98% 3.70 
Warehouses, GRICKTO 2c ccccccccccccccccce 4.10 3.65 


STEEL SHEETS—tThe following are the prices in cents per 
pound from jobbers’ warehouse at the cities named: 





a -— New York —. Cleveland -—Chicago—~ 

Hed a of ; 

bf e.. é ns * a 

oa : = . 

soa Sc 288 238 é2 288 g5 e398 

aeo 25 S82 6-2 £2 64 £2 SNe 
®No. 28 black...... 5.00 645 5.00 5.75 645 550 645 6.15 
SNo. 26 biack...... 490 6.35 490 565 6.35 540 6.35 5.05 
*Nos. 22 and 24 black 4.85 6.30 4.85 5.60 6.30 5.35 6.30 5.00 
Nos. 18 and 26 black 4.80 6.25 4.80 555 6.25 530 625 4.95 
No. 16 blue annealed. 4.45 5.65 445 5.10 5.65 495 565 5.00 
No. 14 blue annealed. 4.35 5.55 435 5.00 555 4.85 555 4.90 
No. 10 blue annealed. 4.25 5645 425 495 545 4.75 545 4.85 
*No. 28 gelvenioed. . 6.25 770 625 7.50 7.70 7.00 7.70 7.25 
*No. 26 galvanized... 5.95 740 595 7.20 7.40 6.70 7.40 6.95 
No. 24 galvanized. 5.80 7.225 65.80 7.05 7.25 655 7.25 6.80 


*For painted corrugated sheets add 30c. per 100 Ib. for 25 to 28 gage: 
25c. for 19 to 24 gages: for galvanized corrugated sheets add 5c.. all gages. 


COLD DRAWN STEEL SHAFTING—From warehouse to consumers 
requiring at least 1000 Ib. of a size (smaller quantities take the standard 
extras) the following discounts hold: 


Feb. 21, 1918 One Year Ago 


New York .......cescccccccecccces List plus 25% List plus 20% 
GHavetama cccccccccce coccescocs «++. List plus 10% List plus 20 % 
CD. 0 cceneeeseseseeensesee eee List plus 10% List plus 5% 


DRILL ROD—Discounts from list price are as follows at the 
places named: 
Extra Standard 


New York .....eseeeeees eee ecceereccseeeces 30 % 40% 
Cleveland ......cecccvcsccccsessvsvesessesess 35 % 40 % 
GRINGO ccc ccc cc cecsccccesecesceeeeseossocees 35 % 40% 


SWEDISH (NORWAY) IRON—The average price per 100 Ib.. in 
ton lots, is: 
Feb. 21, 1918 One Year Ago 


PERT CR TCT CTT TT eT eT Cer $15.00 $8.00 
ON err re 15.30 7.50 
TO Pere eee eee 15.00 6.50 


In coils an advance of 50c. usually is charged. 
Note—Stock very scarce generally. 


WELDING MATERIAL (SWEDISH)—Prices are as follows in cents 
per pound f.o.b. New York, in 100-Ib. lots and over: 


Welding Wire* Cast-Iron Welding Rods 
%. 4k. He. Mes. me Be Oe, BOR, « wccnves 16.00 
No. sh Fh Pat No. is % by 19 in. long......... 14.00 
Th ese eeseeceneee 2 a 2 2 Ms cecceess 2.00 
| . Peepers 21.00 @30.00 Se Oe Gs Give wsccccs 12.00 


*Special Welding Wire 


Cr 
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MISCELLANEOUS STEEL—tThe following quotations in cents 
per pound are from warehouse at the places named 


w York Cleveland Chicago 
Fe xy 31, 1918 Feb. 21.1918 Feb. 21,1918 
Dn saveeee ed éeee 6eeee 4.10 5.00 400 
et MO sccteeenccene ° 5.70 6.00 4.35 
Openhearth spring steel... 7.50 8.25 8.00 
Spring steel (crucible anal- 

SED aseeendneeebeeas 11.00 11.25 11.50 
Coppered bessemer rods... 9.00 eevee 7.50 
BD GONE ooo ccceaceces 4.95 eeee 4.95 
Cold-rolled strip steel..... 9.00 ecce 8.50 
POOP PUREED 2c cccccccces 6.19% eee 6.00 


PIPE—The following discounts are for carload lots f.o.b. Pittsburgh; 
basing card of Nov. 6, 1917, for steel pipe and for iron pipe: 


BUTT WELD 
. Steel Iron 
Inches Black Galvanized Inches Black Galvanized 
i. % and %. 44% 17% % to 1%..... 33 % 17% 
Mm cee pececcecs 48% 33% % 
Fi OD Bicceves 51% 7% % 
LAP WELD 
rere rer ree 44% eee 26% 12% 
BH GW Grececce 47% 34%% 2 a Ma senes 28% 15% 
Ome GD Basccas 28% 15% 
BUTT WELD. EXTRA STRONG PLAIN ENDS 
%, %& and %.. 40% 22% % % te 1%..... 33% 18% 
DD 6ebeeecoees 45 % 32% % 
Ts OH Baccus 49 % 36% % 

LAP WELD. EXTRA STRONG PLAIN ENDS 
Perr rr rrr 42% | a Ree Te 27% 14% 
Bee BD Gecccvce 45 % 33% % gt eae 29% 17% 
OH GW Gaceccns 44% 32%% 4% toG....... 28% 16% 


Stock discounts in cities named are av follows: 
-—New bb —Cleveland—, -— Chicago — 
G 


a Gal- Gal- 
Black vanized Black vanized Black vanized 
% * 3 in. steel butt welded 38% 22% 43% 28% 42.8% 27.8% 


3% to 6 in, steel lap welded 18% List 39 % 25% 38.8% is: 8% 
Malleable fittings. Class B and C,. from New York stock sell at list 
price. Cast iron, standard sizes, 15 and 5%. 


METALS 


MISCELLANEOUS METALS—Present and past New York quota‘ions 
in cents per pound, in carload lots: 


Feb. 21, One One Year 
1918 Month - Ago Ago 
Copper, electrolytic ........eeeseeeee> 23.50* 23.50 35.00 
Tin, in 5-ton lots......... eecccccese 85.00 86.00 50. 00 
BE eo céceccteesesesseses eccccccese 7.00 6.50 7 
BGP ccccccccccsccese TUTTI TTT 8.00 7.75 10. 2 
*Government price 
ST. LOUIS 
eevee r cre 66606006 eawes 6.85 6.37% 8.00 
BE 6 ke h0en suse esseseeonresetece 7.75 7.50 10.00 


At the places named, the following prices in cents per pound prevail, 
for 1 ton or more: 
-—— New York——.. —Cleveland— — Chicago 


a a a 
_ 3 b _— & _ be 
Sa efO edo Se oso SH ocd 
Oa sSt cows ‘© £0 & oot 
ao OZ< OF< fa OM ES OM 
Copper sheets, base. 31.50-33.00 35.50 42.00 32.50 44.00 36.00 43.00 
Copper wire (carload 
FOUS on cece cece 32.00 32.00 36.00 28.50 44.00 34.50 37.00 
Brass pipe base.... 36.50 36.00 47.50 35.50 52.00 41.50 46.50 
Brass sheets ...... 30.75 30.75 45.50 29.00 43.00 35.50 44.00 
Solder % and % 
(ease lots)...... 62.00 48.00 28.37% 47.00 27.50 48.75 28.50 


Copper sheets quoted above hot rolled 16 oz.. cold rolled 14 oz. and 
heavier. add Ic.; polished takes lc. per sq.ft. extra for 20-in. widths and 
under: over 20 in.. 2c. 


BRASS RODS—tThe following quotations are for large lots, 
mill, 100 Ib. and over, warehouse; 25% to be added to mill prices 
for extras; 50% to be added to warehouse price for extras: 

Feb. 21,1918 One Year Ago 





DE Ak cethebbee deb Ger COCHREWHSOEEO OO RE $25.25 $42.00 
BT WE cccccceceeseececeesosecceces 26.25 4550 
GEE cece ccc ceseceesecseesereceses 30.00 42.00 
OS  PSTTT TT TT Te TT 37.00 42.50 
ZINC SHEETS—tThe following prices in cents per pound prevail: 
ee re ee ee ee ee ee 19.00 
In ae Syehen Lots—— 
Feb. 21, Feb One 
1918 Your" Ago i918 Year Ago 
Chevetamh wccccccesce coone Se 23.00 21.25 23.25 
BE BEE co ccesccececece 20.00 22.00 20.50 23.00 
REED § S6eeceesanvenceses 21.25 22.50 21.75 23.00 


ANTIMONY—Chinese and Japanese brands in cents per pound, in 
ton lots, for spot delivery, duty paid: 


i TS. cccsicnccesceecsaweunes ere 14.00 18.00 
CHevetamd .nccccccccces eeeesesee Coececoes 17.00 26.00 
GED ncccccveccevcuqueseus J 2 
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SHOP MATERIALS AND SUPPLIES 


eqemmemmm TTT vvnnnnsnnennntennnnnnennnnncnnc UU, 


OLD METALS—The following are the dealers’ purchasing 

prices in cents per pound: 

— New York — — a 

Feb. 21 One Feb. * One , 

1918 Yr. Ago 1918 Yr, Ago Chicago 
Copper, heavy and crucible 23.50 25.00 22.00 27.0 22.00 
Copper. heavy and wire. . 23.50 24.50 21.00 26. $0 21.00 
Copper. light and bottoms 21.00 21.00 20.00 25.00 20.00 
Lead, heavy sown 6.50 6.50 6. 50 “7.25 > 6.50 
Lead, Tea ... : . 83S 6.00 5.75 5.50 4.25 
Brass, heavy . 17.00 15.50 15.00 17.00 17.50 
Brass. light ' . 13.25 11.60 11.75 13.50 11.75 
No. 1 yellow br ass turnings 13. 00 17.00 13.00 16.00 11.50 
A ee ar a 6.00 7.50 5.75 8.00 5.50 


ALUMINU M—tThe following prices are from warehouse at 


places named 
Cleveland 


39—49¢e. 


New York 
36-38c. 


xuarapteed over 99% 


No. 1 aluminum. 
(ton lots), per 


pure, in 
ingots for remelting _ rer 


COPPER BARS from warehouse sell as follows in cents per pound, 
for ton lots and over: 


Feb. 15,1915 One Year Ago 


re re eee a 36.00 1.00 
SOOO OOO ERC OT OCC CTC 34.50 47.00 
SD. ecccbcnneeseex ebevesene ee emus 30.00 42.50 


BABBITT METAL—Warehouse prices in cents per or 
m—_New York——, —~t —, Ga ae azO——~ 


Feb. *21. One Feb. One Feb. One 
1918 Year Ago i918. Year Ago ip18" Year Age 
Best grade... 90.00 60.00 93.00 53.75 90.00 55.00 
Commercial 50.00 35.00 22.00 17.75 30.00 28.00 


SHOP SUPPLIES 


NUTS—From warehouse at the places named, on fair-sized 
orders, the following amount is deducted from list: 
inn York——, 
Feb. One 


Ne ie a Kas Chicago ——, 


Bi. One 


1918 Year i, bs" Year Aen 1918 Year Ago 
Hot pressed square. . .$1.0¢ $0.50 $1.40 $2.60 $1.05 $3.00 
Hot pressed hexagon. 1.00 50 1.20 2.60 .B5 3.00 
Cold punched square. 1.00 50 75 3.00 1.00 2.50 
Cold punched hexagon 1.00 50 Th 3.00 1.00 3.00 


Semifinished nuts sell at the follo“ing discounts from list price: 
Feb. 21, } One Year Ago 
40 


ee ee Te ee ee 5 0—-10 % 
ee ee ar ar oak 60% 609 %o 
SE Avance Ccbes ar ceaseeswacowdeaw kaka 50% 65 % 


CARRIAGE BOLTS—From warehouses at the places named 
the following discounts from list are in effect: 
New York Cleveland 
4: 5 To 


35 % 


Chicago 
40—2 4 % 


SS 2 tae oe ere eee 
30—5 % 


Larger and 


MACHINE BOLTS—Warehouse discounts in the following 


tities: 
New York Cleveland Chicago 
% by 4 in. and smaller........... 30% 50 % 40—10% 
Larger and longer up to 1 in. by 30in. 15% 40 % 35—5 % 
WASHERS—From warehouses atthe places named the following 


amount is deducted from list price: 
For wrought-iron washers: 


New York ..... $1.00 Cleveland ..... $2.00 Chicago ..... $3.00 
For cast-iron washers the base price per 100 Ib. is as follows: 
New York ..... $5.00 Cleveland ..... $4.50 Chicago ..... $3.50 


~ COPPER RIVETS AND BURS sell at the following rate from 
warehouse: 





Rivets ee a Bs 
21,1918 One Year 9g Feb. 21,1918 One Year Ago 
Cleveland. List plus 10% Lis plus 10% List plus 10% List plus 10% 

nicago... List price price List price List price 
New York. 20% ben list 10.2% % from List plus 5% 10:2 4 To from 
ist 


“ Feb. 


RIV ETS—The following quotations are allowed for fair-sized 
orders from warehouse: 


New York Cleveland Chicago 
Steel % and smaller.............. 30 % 35 % 40%* 
ERED eR eee 30% 35 % 40%* 


*For less than keg lots the discount is 35%. 


Button heads, 3, 7, 1 in. diameter by 2 in. to 5 in. sell as fol- 
lows per 100 Ib.: 


New York ..... $700 Cleveland ..... $5.85 Chicago ..... $5.50 
Coneheads, same sizes: 
New York ..... $7.10 Cleveland ..... $5.95 Chicago ..... $5.60 
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MISCELLANEOUS 


SEAMLESS DRAWN 
from warehouse in 100-Ib. 


TUBING—tThe base price im cents per pound 
lots is as follows: 


New 5S Cleveland Citeage 
Sere ee nee eee shin a en 36. 35.50 1.00 
SE eb cterKee cena beh eeee kee ue 39. o0 37.50 32: 00 


For immediate stock shipment 3c. is usually added. The prices of 
course vary with the quantity purchased. For lots of less than 100 Ib. 
but not less than 75 Ib., the advance is 1c.; for lots of less than 75: Ib. 
but not less than 50 Ib., the advance is 2%c. over base (100-Ilb. lots): 
for less than 50 Ib; but not less than 25 ib., 5c. should be added to the 
base price; and for quantities under 25 Ib. the increase above base is 10c. 


TIN PLATES—Warehouse prices per box: 


Coke tin plate, 14 x 20: 
— New York—. — Gevelend “eb. 3 Chicago —— 


Jan. 11, One Feb One ,: ae One 
1918 Year Ago 1918 "Year Ago 1918 Year Ago 
eer $12.00 $8.50 $10.00 $8.25 $11.75 $7.10 
Bs De EO Deve cess 12.15 8.65 10.15 8.40 11.90 7.25 
Terne plate, 20 x 28: 
Base Net Coat- 
Weight Weight ing 
100 Ib. 200 3..$19.00 $13.30 $18.95 $13.20 $17.90 $12.30 
I. C. 214 8 19.30 13.80 19.25 15.50 18.2 12.60 
I. C. 270 8 21.30 1580 21.75 15.75 20.35 14.90 
t. &. 218 12 21.50 15.00 21.75 14.10 19.25 13.00 
I. C. 221 15 22.90 15.50 22.50 14.60 19.50 13.95 
I. C, 226 30 22.50 16.50 23.25 15.75 20.50 14.85 
I. C. 231 25 23.00 17.50 24.50 16.25 21.3 1600 
I. C, 236 30 23.50 19.00 25.75 17.25 22.25 17.05 
I. C. 241 35 25.00 19.50 26.75 18.25 23.25 17.95 
I. C. 246 40 25.50 2250 28.00 19.50 24.55 19.15 
Note—Quotations for New York furnished only on application. 


Above are the last market prices quoted, about Jan. 11 


COTTON WASTE—The following prices are in cents per pound: 


Chicago 
12.00 to 12.50 
10.00 to 11.00 


York————. 

One Year Ago Cleveland 
10.00 t0 12.00 12.50 
13.00 to 15.00 16.00 


-————New 
Feb. 21, 1918 
8.50 to 12.00 


11.00 to 13.00 


Colored mixed. . 
White 


SAL SODA sells as follows per 100 Ib.: 


Feb. 21,1918 One Month Ago One Year Ago 


I oi ad mob hrate a ve we $1.75 $1.75 $1.75 
Philadelphia ............. 1.75 1.75 1.75 
aero 2.35 2.35 2.10 
Ek a nanos wera 2.00 2.50 1,85 


COKE—tThe following are prices per net ton at ovens, Connells- 
ville, and cover the past four weeks: 


Feb. 1 Feb. 8 Feb. 15 Feb. 21 
Prompt furnace ........... $6.00 $6.00 $6.00 $6.00 
Prompt foundry ........... 7.00 7.00 7.00 7.00 


WIPING CLOTHS—In Cleveland the jobbers’ price per 1000 is 
as follows: 
13% x13% $45.00 13% x 20% 
In Chicago they sell at $30@33 per 1000. 


FIRE CLAY—The following prices prevail: 
Feb. 21,1918 1 Month Ago 


TU TTT Te Tee LT 100-lb. bag $0.50 $0.50 


hic 
ss eens Favenesss**) 375-Ib. bag 2.50 2.00 


Cleveland 


ROLL SULPHUR in 360-lb. bbl. sells as follows per 100 Ib.: 
Feb. 21,1918 One Month Ago One Year Ago 


De, x ccccdonenes : ~ 15 to 4.30 $2.25 
Cleveland .......... 4.50 50 2.60 
EEE descr oevesion ea 4.00 z 00 2.65 
LINSEED OIL—These prices are per gallon: 
—New York— -— Gpovetens ago — 
Feb. 21, One Feb. * Keb. st! One 
1918 Year Ago 118” vow ‘Ago 1918 "Year Ago 
Raw per barrel $1.36 $0.99 $1.35 $1.00 $1.35 $0.98 
SOG, SOD i cccccs 1.46 1.09 1.50 1.10 1.45 1.08 


WHITE AND RED LEAD in 500-lb lots sell as follows in cents 
per pound: 





Red ——~ White——_, 
21,1918 ~ a 1 Yr. Ago 


Feb. 1 Year Ago. Feb. * 
ry 
Dry In Oil Dry In Oil and! = Oil and In Oil 
25- and 50-Ib. kegs 11.50 11.00 10.50 11.00 10.50 10.50 
12%%-Ib. keg ..... 11.75 11.25 10.75 11.25 10.75 10.75 
109-Ib. keg ...... 11.25 11.50 11.00 11.50 11.00 11.00 
1- to 5-lb. cans 13.25 13.00 12.50 12.50 13.00 12.50 
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METAL WORKING 


NEW ENGLAND STATES 
Conn., Bridgeport—The J. L. Lucas 
Son Co., recently incorporated with $25,000 
capital stock, plans to establish a factory 
to manufacture machinery. J. L. Lucas, 
B. Lucas and C. L. Lucas, New York 








City, interested. 

Conn., New Britain — The Adjustable 
Guide Manufacturing Co., recently incor- 
porated with $50,000 capital stock, plans 


to build a factory to manufacture patented 
adjustable guide for winding thread, silk, 
wire, etc., on spools. J. E. Williams, Pres. 


Conn., New Britain—The New Britain 
Machine Co., 50 Chestnut St., is building 
a li-story, 70 x 340-ft. factory. 


Conn., Waterbury — The H. W. Connor 
Co., 458 Meadow St., has had plans pre- 
pared by L. A. Walsh, Arch., 51 Leaven- 


worth St., for a l-story, 97 x 156-ft. gar- 
age. Estimated cost, $25,000. 
Me., Skowhegan—Tuttle Bros., Skowhe- 


gan House, has awarded the contract for 
a 2-story, 50 x 114-ft. garage. Estimated 
cost, $30,000. 


Mass., Boston — The W. Duncan Co., 
Metal St., recently incorporated with $75,- 
000 capital stock, plans to establish a 
foundry. J. A. and A. W. Duncan and 
others are among the incorporators. 


Mass., Fitchburg — Fire recently dam- 
aged the plant of the Fitchburg Foundry 
Co., 63 Main St. Loss, $5000. 


Mass., Hudson—The Universal Boring 
Machine Co., 30 Tower St., has had plans 
prepared by Densmore & Le Clair, Engr., 
88 Broad St., Boston, for a li-story, 40x 
100-ft. addition to its factory. 


MIDDLE ATLANTIC STATES 


Del., Wilmington—The Du Pont Powder 
Co., Du Pont Bldg., is in the market for 
6 or 8 locomotive cranes, to be used for 
work in constructing new powder plant for 
the Federal Government. 


Wash., D. C.—The Bureau of Yards and 
Docks, Navy Department, has awarded the 


contract for a 5-story, 180 x 300-ft. pat- 
tern shop. Estimated cost, $475,000. 

Md., Baltimore—The Continental Can 
Co., Inc., 1006 Keyser Bldg., has awarded 


the contract for a 2-story, 84 x 98-ft. garage 
and experimental building. Estimated 
cost, $75,000. 


Md, Baltimore—The H. E. Crook Ship- 
building Co., 28 Light St., has awarded the 
contract for a Il-story, 155 x 500-ft. addi- 
tion to its plant at Locust Point. Esti- 
mated cost, $25,000. Noted Feb. 21. 


N. J., Bloomfield—tThe International Arms 
and Fuse Co., Grove St. and Bloomfield 
Ave., plans to build a 1-story, 20x 35-ft. 
addition to its plant. 


Md., Curtis Bay—(Baltimore P. 0O.)— 
The H. J. Smith & Sons Co. plans to re- 
build its shipbuilding plant recently de- 
stroyed by fire, with loss of $500,000. 
Noted Feb. 14. 


N. J., Camden — The New York Ship- 
building Co., Bway. and Fairview St., has 
awarded the contract for a 45 x 300-ft. 
addition to its tool shop here. Estimated 
cost, $50,000. Noted Jan. 24. 


N. J., Camden — The Titan Automatic 
‘Tool Co., recently incorporated with $1,- 


600,000 capital stock, plans to establish a 


‘ 
































j 

















orc 








factory to manufacture tools, ete. F. S. 


Muzzey, 7320 Bryan St., Philadelphia, in- 
terested. 
N. J., Elizabeth—The Duessenberg Mo- 


tors Corporation, Newark and North Ave., 
is having plans prepared for a 1- and 2- 
story, 140 x 440-ft. addition to its plant. 
Noted Feb. 21. 


N. J., Jersey City — The Mutual Iron 
Works, recently incorporated with $125,000 
capital stock, plans to establish a machine 
shop and other kinds of shops. J. Mcll- 
vrid and E. V. Cotter, 907 Communipaw 
Ave., interested. 


N. J., Mount Holly—The Federal Govern- 
ment plans to build a large munition plant 


here. 
N. J., Newark—The Diehl Manufactur- 
ing Co., Trumbull St., Elizabeth, manu- 


facturer of electric motors, has had plans 
prepared for a factory to be erected on 


Frelinghuysen Ave., here. Estimated cost, 
$185,000. 
N. J., Newark—The Hay Foundry and 


Iron Works, Plum Point Lane, has award- 
ed the contract for a l1-story, 86 x 1865-ft. 
shop building. Estimated cost, $30,000. 


N. J., Newark—The Newark Engineering 
and Refrigerating Co., 476 18th Ave., will 
soon start construction work on a l1-story, 


20 x 72-ft. addition to its factory. Esti- 
mated cost, $4500. Noted Mar. 29. 

N. J., Newark—M. Mendle, 31 Clinton 
St., is having plans prepared by F. Grad, 
Arch., 245 Springfield Ave., for a 1-story, 
30 x 95-ft. brick foundry to be erected 
on Elm S8t. 


N. J., Newark—The Titeflex Metal Hose 
Corporation, Badger Ave., manufacturer of 
metal hose, is having plans prepared for 
a i-story, 35x 50-ft. addition to its plant. 


N. Y., Baldwinsville — The Morris Ma- 
chine Works, East Genesee St., is receiv- 
ing bids for a l-story, 100 x 210-ft. foun- 
dry and is in the market for foundry and 
forging equipment. Estimated cost, $25,- 
000. Smith & Gaffrey, Syracuse, Engr. 


N. Y., Buffalo—The Cousins and Son 
Boiler Works, 74 Wabash St., manufacturer 
of boilers, is receiving bids fora l-story, 85 x 
125-ft. reinforced concrete boiler factory. 
Estimated cost, $25,000. Noted Nov. 


N. Y., Buffalo—The General Metal Co., 
recently organized, plans to establish a 
factory at 1459 Niagara St. A. N. Steiner, 
and J. Kelly, interested. 


N. Y., Buffalo—The O'Neil Iron Works, 
Perry St., manufacturer of sugar mill ma- 
chinery, is having plans prepared for an 
addition to its plant. Noted Dec. 6. 


N. Y., Buffalo—The Pennsylvania R.R. 
has had plans prepared for a forge and 
wheel shop to be erected on Babcock St. 
A. C. Shand, Broad St. Station, Philadel- 
phia, Ch. Engr. Noted Jan. 17. 


N. Y., Hudson—The Mechanical Hand- 
ler Co., manufacturer of lifeboat davits, 
plans to build a 72 x 90-ft. brick and steel 
factory. A. Gifford, Pres. 


N. Y¥., New York—(Borough of Bronx) 
—A. J. Schwarzler, 369 East 167th St., 
has had plans prepared by S. J. Kessler, 
Arch., 529 Courtland Ave., for a 1-story, 112 
x 115-ft. brick and steel garage to be erect- 
ed on Courtland Ave. near 167th St. Esti- 
mated cost, $20,000. Noted Nov. 29. 


N. Y¥., New York—(Borough of Brook- 
lyn)—Landcuf Real Estate Co., 215 Mon- 
tague St., has had plans prepared by P. 
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16 Court St., for a 1-story 
132 x 140-ft. brick garage to be erected 
on Robinson St. Estimated cost, $35,000 

N. Y., New York—(Borough of Brook- 
lyn)—The Metal Hose and Tubing Co., 257 
Tillary St., has awarded the contract for 
alterations and additions to its 2-story, 
53 x 100-ft. factory. Estimated cost, $5000 


N. Y¥., New York—(Borough of Manhat- 
tan)—ThHe Foundation Co., 233 Bway., is 
in the market for a 5-ton crane of 65-ft. 


Caplan, Arch., 


span for its shipyard on the Newark 
Meadows. 
N. Y., New York—(Borough of Man- 


hattan)—J. McE. Bowman, President of 
the Commodore Biltmore Co.. Madison Ave 
and 43rd St., plans to build a 12-story ga- 
rage at 323-333 East 44th St. and 322-334 
East 45th St. Estimated cost, $400,000. 


ee 
N. Y., New York—(Borough of Queens) 
—G. L. Stuebner, 12th St., Long Island 
City, manufacturer of iron coal buckets, 
has awarded the contract for a _ 1-story. 


50 x 200-ft. factory. Estimated cost, 
$15,000. 

N. Y¥., Oswego—The Ames Iron Works 
Co. is receiving bids for a 48 x 60-ft. steel 


addition to its plant. 


N. Y., Rochester—The Iroquois Foundry 
Co., 108 Brown’s Race, is having plans 
prepared for rebuilding its plant recently 
damaged by fire, with a loss of $45,000. 


N. Y., Schenectady—J. C. Aitkin, 216 
South Centre St., operating a storage bat- 
tery works, has had plans prepared for a 


50 x 80-ft. addition to its plant. Noted 
Jan. 24. 

N. Y., Syracuse—The Bartels Brewing 
Co., 100 North West St., is building a 3- 


story, 100 x 175-ft. bottling plant and stable 
at West and Tracy St., and will install bot- 
tling, pumping and conveying machinery. 


N. Y., Syracuse—The Caldwell & Ward 
Brass Co., 103 Decker St., has awarded 
the contract for rebuilding its 1-story 
foundry recentiy damaged by fire. Esti- 
mated cost, $10,000. Noted Feb. 


Penn., Aliquippa—Fire recently destroy- 
ed the plant of the J. C. Russell Shovel 


Co. Loss, $200,000. 

Penn., Berwyn—The American Bronze 
Co. will soon award the contract for a 
l1-story, 82x 100-ft. brick foundry. R. F 


Norwalk, Engr. 


Penn., Derry—The Pittsburgh High Volt- 
age Insulator Co. plans to rebuild its 
plant recently destroyed by fire with a 
loss of $200,000. 


Penn., Eddystone—The Baidwin Locomo- 
tive Works, 560 North Broad St., Phila 
delphia, is having plans prepared for the 
superstructure of ammunition plant No. 2 
to be erected here. Estimated cost, $2,000 
000. W. L. Austin, Chn. 


Penn., Lancaster—The Lancaster Iron 
Works, 126 North Water St., plans to build 
a 54x 100-ft. machine shop. 


Penn., Lancaster—The Rowe Motor Co 
Wallace St., East Downington, plans to 
build a 2-story, 120 x 200-ft. addition to it 
plant here. Estimated cost, $35,000. ™ 
R. Evans, 101-2 East Orange St., Arch. 


Morrisville—The United Stat: 
+a a munitions pla: 
. Hill & Co., 7 We 


Penn., 
Government will 
near here. Address E. 
State St., Trenton, NL” 


Penn., Philadelphia—The Standard Ro! 
er Bearing Co., 15th and Lancaster Ave 
has awarded the contract for a 50 x 200- 
ft. addition to its plant. 
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A Special Message from the SECRETARY OF WAR. 


appreciation of the co-operation which they 
have extended to this department in the 
present emergency. 


P' spprec convey to machine-tool builders my 


Many officers of this department have spoken 
highly of the quality and importance of the serv- 
ices that have been rendered by the tool designers 
and draftsmen who have been released to the Gov- 
ernment by the machine-tool builders in particu- 
lar and the machine industry in general. 


The spirit which prompted the managers of 
this great fundamental industry to respond to the 
war department’s call for these men is typical of 
the response of American business and American 
labor to every appeal of the Government. Men 
and institutions during this war will be judged by 
what they have given and the services they have 
rendered. 


We proceed with our plans for the conduct of 
the war with greater confidence, feeling assured as 
we do of the complete devotion of those engaged 
in industry, either as managers or workers, to the 
great cause for which we are fighting, a world 
safe for democracy. 
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A Special Message from the SECRETARY OF THE NAVY. 


the mechanic is as necessary as the soldier and sailor. 

Navies depend on dreadnoughts and destroyers, guns and 
torpedoes, seaplanes and engines. Armies depend on artillery and 
H tanks, flying machines and motors. Munition and aircraft factories, 
shipyards and navy yards must be kept working at full capacity 
to supply the needs of our armed forces. The man at the machine 
is as essential as the man behind the gun. 


Uf tie mechan plays so large a part in modern warfare that 





When so many new plants for war work and shipbuilding are 
being created, calling for vast amounts of machinery for their 
equipment, it is of prime importance that the machine-tool and 
machine-building industries keep up the maximum of production. 
Their hearty response to the heavy demands on their facilities has 
been gratifying, and the notable increase in output has afforded 
fresh evidence that the industries of America are never found 
wanting, when called upon to meet any emergency. 


There is no greater machine than the modern battleship; every 
part of it, from engine to big guns, must work in perfect unison to 
make it effective. Nearly every vessel has its machine shop, and 
the Navy takes a pride in its finely equipped repair ships, floating 
machine shops, which include both brass and iron foundries and 
many other features. The expansion of our navy yards, which are 
not only carrying on the large amount of work required to keep our 
warship and auxiliary vessels in fighting trim and to convert the 
large number of craft taken over by the Navy into the types needed 
for naval service, but are building warships of every type, has re- 
quired the erection of large new foundries and machine shops and 
the enlargement of those in existence. The number of civilian em- 
ployees in our yards and stations has doubled in a year, more than 
66,000 now being employed. And the Navy is only one of many 
branches of war work that have had to be supplied with tools 
and machinery of all kinds. 


American inventiveness and enterprise have never failed in 
any emergency, and I am sure that they can be depended upon to 
do their full share, and more, in aiding us to win the war. 
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A Special Message from the CHIEF OF ORDNANCE. 


spirit and performance of the machine-tool builders of the 

United States in co-operating with the Ordnance Depart- 
ment since the declaration of war. Not only have they 
brought to bear the full output of their own facilities, but 
they have successfully secured and used other and addi- 
tional sources of supply. 


[= PLEASED to express my appreciation of both the 


Not the least valuable portion of their work has been 
that of time studies for different machine-tool operations, to 
which effort there has been given a great deal of time and 
intelligent attention. They have also been very helpful 
in working out the designs of special tools for particular 
purposes. 


This effective form of co-operation will enable the 
Ordnance Department to continue and to accelerate the 
remarkable achievements which have resulted up to the 
present time. 


Great as has been the effort already made, much more is 
still to be accomplished. It is hoped that the machine-tool 
builders of the United States will make still further effort to 
so co-ordinate their facilities that those plants best equipped 
to carry out certain lines of work, for instance the machining 
of extremely large pieces, will to as great a degree as pos- 
sible specialize and concentrate on work of this character. 


It is also advisable where the shop is equipped for the 
more propitious handling of small material that every effort 
be made to specialize in this regard. 


It is a pleasure to be able to give this expression of ap- 
preciation. 


——s 
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THE FLAG—AND YOU 





YOU FLING OUT OLD GLORY; YOU SING HER PROUD STORY; 


HER HISTORY THRILLS YOU THROUGH. 

IN PEACE, YOU MARCH NEAR HER; YOU BID PEOPLE CHEER HER; 
YOU'RE GLAD SHE STANDS GUARD OVER YOU. 

BUT, FRIEND, IN WHAT MANNER DO. YOU SERVE THE BANNER? 
IS YOUR PART JUST PLAUDITS AND BRAC? 

DO YOU SEE BUT BEAUTY WHERE OTHERS READ DUTY? 


HOW MUCH HAVE YOU PUT IN YOUR FLAG? 


‘TIS NOT HER STAR CLUSTER, ‘TIS NOT HER STRIPES’ LUSTER 
THAT GIVES HER SUBLIMITY, 

OUR BANNER IS HUMAN; STRONG MEN AND BRAVE WOMEN 
ARE WROUGHT IN THE FLAG OF THE FREE. 

TIS THE SERVICE THEY RENDER THAT CAUSES HER SPLENDOR 
WITHOUT THEM OLD GLORY’S A RAG. 

SHE CALLS—FOES ASSAIL HER. WILL YOU HELP—OR FAIL HER? 


HOW MUCH WILL YOU GIVE TO YOUR FLAG? 




















COURTESY OF THE INGERSOLL-RAND CO. 
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III. The Receiver—II 





Important operations covered in this installment 
include the drilling, reaming and lapping of the 
small hole or piston bore, the gaging by the holes 
to test for parallelism, the finish-facing of the 
ends in the turret lathe, counterboring and re- 
cessing for the locking shoulders; finish-milling 
of the bottom and length-milling of the platform 
surface. Details are given of machine and hand 
operations, and of methods of testing and gaging 
at various points. 





ton bore through the receiver, is accomplished on 
the turret lathe with tools illustrated in Figs. 26 
and 27. 

The tools consist of a set similar except for size, to 
those employed in boring the large hole in the receiver 
as described in the first section of this article. The spot- 
ting drill, through drill and machine reamer are seen 
in the turret toolholders, Fig. 26. The method of locat- 
ing and holding the receiver will be understood upon ex- 
amination of the illustration and the line engraving, 
Fig. 27. 

As has already been stated, the large hole through 
the receiver constitutes the working point and locating 
medium by which all subsequent operations are posi- 
tioned and to which various surfaces machined must 


| “HE drilling and reaming of the small hole or pis- 


bear a positive relationship. 
In Figs. 26 and 27 is brought out the manner in which 
the large receiver hole is first made use of for locating 


the forging for other operations. 
Fixture Details: Referring to the line drawing, 
Fig. 27, it will be seen that the turret-lathe fixture 





there shown carries a long, hardened and ground arbor 
which is offset from the center of the fixture and which 
is used to locate the receiver positively for boring the 
small hole at the correct location. This locating arbor 
has a long, straight shank fitting snugly in the head of 
the cast-iron fixture and further secured by a }-in. pin 
driven crosswise through the head and shank as indi- 
cated in the drawing, Fig. 27. The arbor has a shoulder 
of liberal diameter which seats squarely against the face 
of the fixture head, and the outer end of the arbor is 
reduced in diameter so as to enter a hardened and 
ground bushing which is pressed tightly into a machine- 
steel guide plate located by dowels at the front end 
of the fixture. The guide plate is further held to the 
fixture by a wing-head or flatted-head screw which, 
when given one-quarter turn to align with a slot in 
the plate, permits the plate to be removed or replaced. 

In the head of the fixture at A is a centrally located 
plug, which fits into a bushing in the fixture bore, both 
plug and bushing being of tool steel hardened and 
ground. The handle of the plug is knurled, and the ex- 
posed body portion of the plug is 2 in. long. When the 
receiver comes to this fixture with the large hole finished 
as previously described, it is ready to be placed over the 
locating arbor B for the drilling and reaming of the 
small hole or piston bore; and as this hole like the other 
is drilled half-way from each end, the short locating plug 
A must be removed from the fixture for the operation 
of boring the first half of the hole. With the receiver 
slipped over the long arbor B, it is located to bring the 
second hole into central position in the body of the 
metal by the two vertical-gage plugs C, whose lower ends 
bear upon the upper surface of the receiver platform 
where the work is rigidly held against twisting on its 
arbor by setscrews D, located crosswise at the front of 
the fixture. 

The small hole may then be put in part way with the 
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turret tools, and afterward the work may be reversed 
end for end, with the short locating plug A in place in 
the fixture, that in the completion of the piston bore in 
the turret lathe, the receiver may be positively located 
at the inner end by this auxiliary plug. This procedure 
brings the two holes in line, and with their centers at the 
right distance apart. 

It will be seen that there are two bushing plates for 
the front end of the fixture; one of these plates with its 
guide bushings and dowel-pin bushings being plainly 
shown on the turret in Fig. 26. The bushing plates are 


readily changed, the dowel pins which located the plate 
on the fixture being of unequal length, so that in putting 
on the plate it starts over one pin first, and thus is 
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the fixture, the end of the large hole goes over the 
short plug at the rear of the fixture and the knurled 
plug in front is slipped into the other end of the bore. 
The knurled plug at the rear of the fixture is then 
slipped through into the smalier hole, which is to be 
reamed, which holds the receiver correctly while thumb- 
screws at the side are set up against the receiver body, 
after which the lower plug at the rear of the fixture 
is withdrawn, leaving the small hole clear for reaming 
from end to end. 

After this machine-reaming operation, 
reamer, Fig. 28, finishes the hole. 

Putting through the two holes in the receiver is a 
most exacting process. Given a single piece of work 


the hand 








FIG. 26. DRILLING AND REAMING THE 
guided part way into place before the opposite pin en- 
ters its bushing at the other side of the plate. 

As in the case of the larger hole in the receiver there 
are several subsequent machine- and hand-reaming op- 
erations in the small bore, the machine-reaming being 
accomplished in the gun-barrel machine. A detailed 
drawing of the hand reamer is given in Fig. 28. 

Referring again to machine reaming, Fig. 29 is pre- 
sented at this point to show the fixtures and reamers 
for this work. Two fixtures will be seen on the gun- 
barrel reaming machine; one with a receiver in place, 
the other empty to show the method of locating the 
work by means of plugs. 

At the rear end of the open fixture will be noticed 
a fixed plug, which is in line with the knurled-handle 
removable plug in the front of the fixture. At the back 


and directly beneath the fixed plug there is a guide bush- 
ing for another removable plug, which in this view is 
When the receiver is placed in 


taken out of its seat. 





— 








SMALL HOLE IN THE TURRET LATHE 


of this character and length with two holes to be finished 
straight from end to end, of exact diameter at all 
points, to dead-center distances apart at each end, 
exactly parallel to each other in all places and without 
twist or deviation, a good toolmaker would consider 
it a task calling for a high degree of ability and work- 
manship. The manufacture of such work in large quan- 
tities is a mechanical undertaking that cannot be fully 
appreciated without first-hand observation and study of 
the methods and equipment that make it possible. It 
will be understood that shop operations of this character 
cannot be conducted satisfactorily without the most 
careful workmanship and closest degree of inspection 
at various stages, with the aid of accurate systems of 
gaging. 

Some of the gages used during the boring and finish- 
ing of the receiver holes are illustrated in Fig. 30. Both 
large and small holes are tested for diameter and 
straightness by long standard plug gages which must 
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pass through the entire length of the bore. One of these 
long plug gages may be seen in the small hole of the 
receiver near the front of the bench, in this engraving. 
The gages for testing the center distance between the 
holes at each end, consist of two standard plugs located 
on exact center distance in one gage body. 

Two of these combined gages will be noticed on the 
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receiver. With this test, if the holes are out of parallel 
by even the small part of a thousandth of an inch, the 
thin gages as feelers under the smaller plugs will imme- 
diately disclose the inaccuracy. 

This test, it is interesting to note, is not confined 
alone to the inspection of the receiver after the small 


hole has been finished to size. Instead, the work is 
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surface plate, one of them with the plugs entered into 
the receiver holes. 

It is quite conceivable that if tested with these gages, 
only, the center line of one hole might deviate from the 
plane through the other center line, or the two lines 
might cross one another at some point in their lengths 
and nevertheless the fixed plugs would enter properly at 
both ends, assuming the correct-center distance was 
maintained at the mouths of the holes. 

In other words, the bores might fail in parallelism 
with one another without the discrepancy being detected 
by the center-distance gages alone. Because of this a 
rigid test for parallelism is applied, which in conjunc- 
tion with the test just referred to, assures positive ac- 
curacy in respect to the foregoing conditions. 


THE PARALLEL TEST 


This test is illustrated in the instance of the receiver 
shown set up between the blocks on the surface plate. 
Straight test plugs are placed in both holes with the 
eads of plugs projecting from both ends of the receiver 
and the work then rests with the large plugs bearing 
upon the tops of the two blocks on the surface plate. 
These blocks are ground to uniform height and their 
tops form a plane surface upon which thickness gages 
“re placed to test between the small plugs and the blocks. 
The thickness of these thin test gages added to half the 
diameter of the small cylinderical plugs, is equal to half 
the diameter of the large plugs in the main bore of the 


tested in this way at various times during the several 
processes required in machining the bore. As has been 
stated, several reaming operations have been applied 
preliminary to lapping, and all through these stages the 
accuracy in this respect is checked up by this bench test. 

To make this possible, complete sets of test plugs are 
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lapped up in pairs, varying from one pair to another 
by very minute increments, and these plugs are kept in 
the cases shown in Fig. 30, so that as the work proceeds, 
a set of plugs may be selected for fitting the holes and 
applying the test as represented. 


FIG. 28. DETAIL OF. HAND REAMER 
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Any discrepancy discovered during these intermediate With the work supported on the plugs as illustrated, the 
tests may be corrected in succeeding reaming and lap- perpendicular edge of the square is brought against the 


ping operations. In this manner when the final lapping face of the receiver platform to determine if the forg- 























FIGS. 29 AND 30. REAMING AND TESTING OPERATIONS 


process is concluded, the two holes through the receiver ing will clean up properly and evenly in the milling e” 


test out accurately in all respects. profiling operations that follow. This is merely a sa 
Another feature of the inspection of the receiver on guard test to eliminate unnecessary work in later opere- 

the bench plate is the application of the upright-angle tions, and forms a means by which the adjustment of the 

plate or square shown behind the forging in Fig. 30. turret-lathe boring fixtures may be regulated for differ- 
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FIGS. 31 AND 32. FINISH FACING THE ENDS AND SOME OF THE COUNTERBORING AND RECESSING TOOLS 


lots of forgings, that the metal to be afterward at the outset with straddle mills as described in the 
d off may be apportioned properly in relation to the preceding section of this article. After the holes have 
bored holes. been bored through and finished, as referred to above, 

The ends of the receiver forgings are roughed off the ends are finish-faced square with the holes in a tur- 
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ret-lathe operation shown in Fig. 31. That is finish- 
faced so far as concerns cutting-tool processes, for they 
are eventually finished dead to length by a grinding 
process in which a few thousandths of an inch is re- 
moved with the wheel. 

The turret-lathe fixture and facing tools are clearly 
represented in Fig. 31. Here the receiver is mounted 
upon a central locating arbor carried in the fixture head 
which is screwed on the spindle nose, the arbor fitting 
snugly in the large hole of the receiver. Another short 
plug in the fixture enters the small hole in the receiver, 
and a projecting lug on the fixture is adapted to act as 
a driver and further to steady the work. Two facing 
cutters are mounted in the turret, each with a pilot to 
enter the end of the large hole; and the depth to which 
these cutters can work is positively determined by a 
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later machined are so designed as to serve as a gage and 
check upon the accuracy of preceding operations. 

Thus in the fixture, Fig. 31, the two locating plugs 
in the head of the fixture, themselves form a gage for 
the holes in the receiver and for the center distance 
between these holes. Both ends of the receiver are facec 
in the same manner. The front end, that is the one 
shown under operation in Fig. 31, is the important end- 
surface by which the receiver is located for end-position 
in other fixtures and operations. 

The height gage shown on the stand to the left in Fig. 
31 is used to test the length of receiver as faced off in 
this operation. The gage consists of a heavy baseplate 
carrying two vertical posts. One of these is really a 
hardened and ground vertical test plug, lapped off at the 
top to the standard height of a receiver when complete- 


























FIGS. 33 AND 34. GAGE FOR A RECEIVER BOTTOM AND THE LENGTH MILLING OPERATION ON THE FLATFORM 


rigid stop-bar projecting from the middle of the turret- 
slide and abutting a large adjustable stop-screw tapped 
into the front of the head of the machine. With this ar- 
rangement it is obvious that the facing tools can work 
only to the predetermined point, no matter what degree 
of pressure may be applied to the pilot wheel, as the 
stop-bar provides a rigid strut between turret-slide and 
head, and undue pressure of the turret-slide forward, 
would merely be transmitted directly to the head; then 
acting upon that member as a whole, further cutting 
action of the tools upon the end of the work would be 
prevented. 

It has already been stated that after the holes are put 
through the receivers, the fixtures in which they are 





ly finished; and over this plug the receiver taken from 
the turret lathe is slipped, as shown for the application 
of the test for length over all. This test is made with a 
dial gage supported by an arm on the post at the rear. 
The gage is swung over the vertical plug for setting and 
then swung back into contact with the receiver end, to 
test its height over all from the gage base. Whatever 
allowance is desired for end-grinding can thus be pro- 
vided for under this test. 

After the receiver has been faced on the ends it is 
ready for the recessing of the grooves in the larger hole 
and for counterboring the front end operations, which 
are performed with the turret tools in Fig. 32. The 
fixture for this work holds the receiver in the same way 
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as the work is held for the end-facing operation; a cen- 
tral ocating arbor being part of the apparatus as in the 
other case. The counterbore and the recessing tools are 
provided with substantial, adjustable stop-collars for 
positively determining the depths to which the tools are 
to be operated. 

One of the counterbores which enlarge the front end 
of ‘be hole for the fit of barrel and thread, is shown 
in line with the work in the illustration. The two re- 
cessing tools which form the locking grooves near the 
middle of the length of the bore, are in place in the 
turret directly in front of the observer. These tools 
have to be run into the hole a distance of over 5? in 
for the cutting of the recess, and when in place with 
stop-collars against the front end of the receiver, the 
recessing cutter is fed into the metal 
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The gaging fixture locates the receiver bottom up, by a 
long arbor which is slipped through the large hole, and 
by a short plug which enters the front end of the small 


hole. The front end of the receiver is held against the 
inner face of the left-hand upright on the fixture, and 
the contour gage for the lug is then pushed down over 
the work to test the lug outline. The flat gage for this 
purpose is fixed in a round plug which is moved up and 
down in its seat in the fixture head, by the small 
knurled-head spindle above. This spindle has a shallow 
flat notch in its side, the lower edge of which comes 
flush with the top face of the gage head when the lug 
being tested is of correct height. The two small plugs 
at the right of the lug gage are flush pin gages for 
testing the accuracy of the finished portion of the re- 

ceiver bottom, immediately adjacent 





by a movement controlled by the 
handle seen just behind the collars. 
The locking shoulder formed by this 
cut must be exact in position from 
the front end of the receiver, and the 
recessing tools are so adjusted as to 
leave a small amount of metal to be 
finished later by an internal grinding 
operation. 

After this work of counterboring 
and recessing has been done in the 
turret lathe, Fig. 32, the receiver is 
taken to the bench, and hand tools 
of similar nature to those in the tur- 





We have 
got to 


win this 
war 


to the lug. 

These flush pins when slipped down 
into contact with work finished to the 
exact height, have their upper ends 
dead flush with the flat surface of the 
head in which they are carried. The 
pins are moved up and down by small 
cross-pins fitted near the upper ends 
of the flush pins, and they slide in 
vertical clearance slots milled part 
way déwn the head. It may be stated 
here that flush pin gazes of various 
types are used extensively throughout 
the plant, and several illustrations of 








ret are applied for scraping out and 

touching the shoulders to insure these cuts coming to 
gage. A very complete set of gages is used in connec- 
tion with the work, and these testing tools are shown in 
their case in Fig. 32. 

The method of keeping these gages in recesses formed 
in a wooden frame or case, is generally employed for 
tools of this character throughout the different depart- 
ments. There is a definite place for each gage of the 
set which is indicated by a stamped aluminum plate se- 
cured opposite each pocket, and the case thus forms a 
convenient device for handling a set of gages in a man- 
ner that leaves little possibility of any of them becoming 
misplaced or lost. 

The set of gages shown, includes limit plugs for the 
counterbored openings, depth gages for the counterbored 
shoulders, etc. The micrometer gage at the right is a 
depth-tool for testing the position of the locking-shoulder 
recess in the larger hole. 

This has the usual micrometer head and cross-bar for 
depth gaging, while the spindle carries a long auxiliary 
spindle with enlarged end for contacting with the 
shoulder formed by the recessing tools. Other gages of 
an interesting nature are included in the set, each for 
its specific purpose and all made to a high degree of re- 
finement. 

The receiver now passes through some important mill- 
ing operations in which a number of interesting fixtures 
and miiling devices are used. In the first of these mill- 
ing cuts the bottom of the receiver is surfaced and the 
Spring-case lug at the front end of the bottom surface 
is formed to shape. The nature of this cut will be 


understood upon reference to Fig. 33, which shows the 
gage 
lug. 


for testing the bottom cut and the contotir of the 


such tools will be presented later. 

The next machine operation on the receiver is the 
milling of the top of the platform which is accomplished 
in the machine shown to the left, in Fig. 34. The plat- 
form surface to be milled is in the general form of a 
flat ledge extending in U shape from the back of the re- 
ceiver to a point about midway of the length of the 
forging. 

The work is held in its fixture by locating plugs and 
clamping device through the holes, so that the top sur- 
face of the platform is milled parallel to the main hole. 
A plain milling cutter is used in the operation. 


Aircraft Inventors to Submit Ideas 


The National Advisory Committee for Aéronautics 
issues the following statement: 

All parties desiring to bring to the attention of the 
Government inventions pertaining to aéronautics, or 
suggestions for improvements of existing types of air- 
craft and their appurtenances, are requested to com- 
municate with the National Advisory Committee for 
Aéronautics, Munsey Building, Washington, D. C., and 
to submit comprehensive outlines of the proposed de- 
vices, together with necessary drawings, data, and the 
results of tests, if tests have been made. 

All such suggestions and inventions are considered 
confidential, and where devices or suggestions of merit 
are submitted they are referred to the proper officials 
with suitable recommendations. 

Attention is called to the fact that many devices and 
proposals are submitted by persons unfamiliar with the 
principles and practices involved, hence such parties 
desiring to submit plans or devices should, as far as 
possible, secure competent scientific and technical advice 














404 AMERICAN MACHINIST Vol. 48, No. 10 


Savelighto Me TeWar 





















= ci \ (VA 
= cat) IN Hf] 








——S> Kh Wy meee Fp 
mn) Ua - ) 
zi a In a " = Stl ZA ih Wt ' 
b> ‘VE t ag) ING 


— VI PAIN eat 


tas S33 


Pe Tg a0 ~ 
EE AT ‘ ! 
ia " Jo ; tint ii wat Mp 


| mal 
a Mis AN we AA iat si 


Se er the Time 
One Hour Aheao 
ano Have More 
Sunlight ror the 
“Plants” 


‘ 
AN 


Fr P-PALMPER- 

















March 7, 1918 AMERICAN 


f 





ORDNANCE 





- ’ ee 
Shite wo. eS Ee eet Cee ees $e Fa a 





L 
-— 
—_— 


» 


MACHINIST 








— 
¢ — : : - - 

ee SA Oe eh Ee tae oe te 
be aw Shei a cu eh, a eee 


MS TAR tok HH 


DEPARTM 





ee cement ge a te 


Oe eS || 





Handling Ordnance Supplies 


SPECIAL CORRESPONDENCE 


incredible expansion which the Ordnance Depart- 

ment has undergone, is that of the newly created 
supply division which came intc being on May 23, 1917. 
To Col., now Gen., C. B. Wheeler was given ‘the task 
of organizing the new department; and beginning with 
Capt., now Lieut.-Col., H. K. Hathaway and one stenog- 
rapher, the supply division has grown until there are at 
this writing 145 commissioned officers and 862 civilians, 
with the end not in sight. 

It is the duty of the Supply Divison to receive all 
properly inspected ordnance supplies, to provide suitable 
storage facilities for them, and to distribute these 
supplies as requisitions either to army supply depots, 
or elsewhere. This division must also maintain detailed 
records of supplies received and issued, of stock on 
hand and of unfilled requisitions. It must maintain 
running estimates of future requirements and advise 
the procuring division concerned, of any threatened 
shorage. 


Pinca the most striking example of the almost 


TRAINING PERSONNEL 


This division also had to secure and train the neces- 
sary personnel for its own requirements, and to devel- 
op, establish and maintain appropriate methods for 
efficiently accomplishing this work. 

In order to do this the division was formed of five 
sections, A, C, G, P, and S. The A, or Auxiliary Sec- 
tion performs the various routine services such as draft- 
ing, typewriting and similar work, and also furnishes 
emergency clerical assistance for other sections. It 
provides furniture, office equipment and supplies for 
the several sections, and secures necessary additions to 
the civilian personnel. 

The C or Construction Section locates, designs, and 
cooperates with the Quartermaster Department in the 
Supervision of the construction of storehouses and am- 
mun.tion depots in the United States, and also leases 
such additional properties as may be required. It also 
cooperates with the Quartermasters’ office in furnishing 
Storage facilities for ordnance depots at cantonments. 

The @ or General Administration Section plans, sup- 
ervises and directs the work of the division as a whole, 
and performs certain routine functions which cannot 
be readily delegated to other sections. It acts as a con- 
necting link with other military and civil branches of the 
government, and codperates with the ordnance depots 
as to personnel and methods. 


The P or Planning and Control Section, handles all 
routine operations in connection with the procurement, 
storage and issue of ordnance supplies, and maintains 
records relating thereto. It also initiates action in case 
of actual or prospective shortage of any item. 

The S or Operating Section directs the operation of 
all supply division storehouses, and follows up the ship- 
ments made under the direction of the supply division. 
It operates local storerooms for handling printed matter 
and office supplies, and ‘maintains a close relationship 
with ordnance depots and points of embarkation. 

Each section is divided into various branches, each 
of these being designated by a suitable symbol and in 
charge of a responsible head. It is impossible to secure 
and adequate idea of the work involved in building up 
such a tremendous organization without spending con- 
siderable time in actually watching its operation of 
handling the great variety of items which come up as a 
part of the work of today. 

Some idea of the complex nature of the problem 
may be had from the fact that there are approximately 
2000 items of major importance, called controlled stores, 
and perhaps 100,000 minor items, including spare parts 
of arms and other mun‘tions. These make up a total 
value of approximately $2,000,000,000 a year, a sum al- 
most unheard of before the war. 

The general plan is given in the following outline 
issued for the guidance of officers and others whose 
duty it became to familiarize themselves with the work; 
for it must not be forgotten that here was a new divi- 
sion, established under stress, and with men and women 
to whom the work evolved was absolutely new. This 
planning was very largely the work of Lieut.-Col. H. K. 
Hathaway, whose effort along scientific management 
lines is too well known to need comment. 


HANDLING OF REQUISITIONS 


Before the establishment of the Supply Division 
requisitions were forwarded directly to the several 
arsenals, and in most cases were filled without ref- 
erence to this office. This made it difficult, if not wholly 
impracticable, to maintain any up-to-date central rec- 
ords of’ supplies on hand or in prospect, and of the 
amounts issued or to be issued on unfilled requisitions. 

Under the present arrangement a central record is 
maintained of supplies on hand at arsenals and other 
important storehouses in the United States. Stores in 
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plies on hand at such points. 


During the process of centralizing supply control, an 
arbitrary and temporary distinction is made between 


Controlled Stores carried on the Central Records, and 


Miscellanecus Stores for which central records have not 
yet been established. Ultimately, practically all stores 


regularly issued to the Service with such frequency will 
become Controlled. 


As it is desirable to avoid confusing the problem of 


wholesale supply and stock control by running a mass 
of small requisitions through the central records, each 
of the storehouses under control has a certain stock 
of Free Stores set aside for such retail distribution. 
_ This stock does not enter into the central control rec- 
ords, is distributed as required to army posts, etc., and 
is replenished from time to time by requisitions filled 
from local Controlled Stores in the regular manner. 

Eventually it may prove convenient to establish sep- 
arate retail supply depots, comparable to those at 
National Army and National Guard Camps, in associa- 
tion with each of the storehouses. in which case the 
distinction between Free and Controlled stores in the 
same arsenal or storehouse will vanish. 

One form of requisition is shown in Fig. 1, and the 
various steps in handling a requisition are as follows: 


THE AUDIT BRANCH 


1. Indexes and assigns a requisition number to each re- 
quisition as received. 

2. Acknowledges receipt to requisitioner. 

3. Attaches control cards used by the Order of Work 
Branch in keeping track of progress of work on, and loca- 
tion of requisition. 

4. Edits and corrects nomenclature, checks quantities, .etc. 

5. Establishes priority of issue. 

6. Designates the storehouse to make issue, or in special 

cases calls for direct shipment from manufacturer. 


MACHINIST 


camp supply and other minor depots are treated as 
if in process of issuance, and are not carried on the 
central accounts, although it is expected that certain 
supplemental records may later be set up to cover sup- 
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any business. The time lost from misunderstandings 
of this kind amounts to far more than we are apt 
to realize. This is being carefully considered, and 
the names in most common use will be adopted in most 
cases. 

Symbols are also used in each case. Not for the 
mere sake of having symbols however, but in order 
that records may be more easily kept and cards punched 
and sorted on the Powers machines which have been 
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FIG. 1. THE REQUISITION FORM 


installed. These save an immense amount of time and 
enable records to be compiled rapidly and accurately. 

The Entry Slip Writing Branch writes a stores issue 
slip (or entry slip), for each item called for on the 
requisition transcript. 

These slips give the essential information for making 
the entries on the Balance of Stores sheets, and also 
are used at the storehouses in connection with making 
the issues. 

The object in writing the slips is that: 

1. It permits of bringing together the slips for the same 
article called for on a number of requisitions, so that en- 
tries may be made of ali of them on the same Balance of 
Stores sheet at one time. 








FIG. 2. THE 


7. Indicates each item by an abbreviated mnemonic code 
symbol in order to facilitate subsequent entries on records, 
statistical tabulations, etc. 

The corrected and completed requisition is transcribed 
on a clean and properly arranged form known as the 
Requisition Transcript which becomes the working copy, 
and which is posted to show the status of the requisi- 
tion at all times up to the shipment of the last item. 
This sheet is shown in Fig. 2. 

The question of nomenclature, as mentioned in item 
4, is always more or less puzzling. The naming of 
articles so that the name means the same thing to 
different groups of people, is a most difficult task in 





TRANSCRIPT OF REQUISITION NO 
NO. OF SHEETS. 
oF Ls 
O1Ceo os ors INVOICED gz 


REQUISITION TRANSCRIPT 


2. It avoids the confusion which would result if entries 
were to be made directly on to the Balance of Stores slieets 
from the requisition transcripts through a number of clerks, 
each working on a different requisition, making entries of 
the same item on the same balance sheet at one time. 

3. It permits, as will be seen further on, the issuance of 
orders for supplies for those items on a requisition which 
are on hand, and automatically causes orders for supplies 
of items not on hand at the time requisition was received 
being issued immediately upon such items becoming 2° ail- 
able. 

4. It facilitates the work of issuing the material at the 
storehouse, through enabling a number of items on the 
same order for supplies to be prepared for shipment simul- 
taneously. 
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Balance of Stores sheets (Perpetual Inventories), are 
»aintained, showing for each item at each storehouse 
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d a summary for all storehouses. 


i. The quantity on hand available for issue. 


2. The supply in prospect. 


2. The quantity apportioned or subject to requisitions. 


is a sufficient balance. 


to the column showing apportionments (or obligations). 
either case the quantity is subtracted from the column show- 
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5. The clerk subtracts the quantities called for by each 


slip from the column showing the balance on hand for the 
storehouse from which issue is to be made—providing there 
This operation is called assignment. 


If the quantity on hand is insufficient, an addition is made 





Form 8. D. 23. 
Ed. Oct. 19-17 --100,000 


Procurement ORDER NO 
No, SHEETS -.-.---4---- 
MANUFACTURER -----. - 


LOCATION . -....----------------------0-----2neennnennnnssnnnennnee 


WEEKLY PROGRESS REPORT 
ORDNANCE DEPARTMENT 


U. S. ARMY 


Contract No. 


a 





Date 


ee 





COVERING WORK FROM 


To. 


19.....J 





on 19......, INCLUSIVE 








1. ITEM NO. ----------- 


2. SYMBOL ------------ --------—--- 


3. QUANTITY ORDERED 


4. DESCRIPTION OF ARTICLE - ----- - 





5. COMPLETED SINCE LAST REPORT 
6, TOTAL COMPLETED TO DATE------| -------~-~-------- 2220-2 --- nn nen nn nen nnn) sane nnnnenneneneeeenee one ecccvcceceoccavelsccosesscs 
7. ACCEPTED SINCE LAST REPORT--- 


8. LOT NUMBERS ASSIGNED ---------- 


13. EXPECTED TO BE COMPLETED 
DURING NEXT TWO WEEKS.-.----|.....-.-------- 22-22 nnnennnnn- een ee 20> 


14. EXPECTED NO. PROOF GAMPLES To 
OE CHIPPED NEXT TWO WEEKE |oc-..2...202-- 222222222 nnn n nanan nn nnnceleocncecoccccccccccccccccccnse ccs soe sco cces, coce-oe sesccccsecesoccsccccccncosocoood 





























16. DETAILS OF WEEK'S SHIPMENTS 





tTEM No. 


OATE 


8. 0. No. 











Inv. Voucner No. 


| 1 TEM No. 


DATE 8. Oo. 


No. QUANTITY 








inv. Voucwer No. 





















































SiGNEO- 


(Note instructions on back) 





see senne @ ones LNSPECTOR. 
a—49n7 








4. The quantity available both on hand and in prospect 


FIG. 3. 


in excess of apportionments. 


The requisition transcripts, together with the stores issue 
or entry slips, are delivered to the Balance of Stores Branch 


where: 


1. The entry slips for a number of requisitions are sorted 
so as to bring together all the slips for the same article. 
2. These slips are then made up into batches representing 


® suitable size job. 


3. The Balance of Stores sheets for each batch of entry 
slips are picked out. 
4. The job is then assigned to a clerk. 


THE WEEKLY PROGRESS REPORT 


In 


ing quantity available, i. e., 
on hand plus in prospect. 

If balance sheet shows at 
the top a Minimum Quantity 
and an Ordering Quantity, if 
the subtraction from the quan- 
tity available brings the bal- 
ance to a point below the mini- 
mum indicated, the balance 
clerk fills out a Storehouse Re- 
quirements Slip which is in 
effect a requisition against the 
available supply in a Primary 
Storehouse or being manufac- 
tured, and will result in due 
course in a shipment being 
made to the storehouse in 
question, sufficient to take care 
of its obligations. 

The balance clerk indicates 
on each issue whether the ma- 
aterial has been assigned or 
apportioned. 

6. The balance sheets are 
then returned to the files, the 
entry slips are re-sorted ac- 
cording to requisition num- 
bers, and when all of the slips 
for a given requisition have 
been returned and brought to- 
gether, those which have been 
assigned—i. e., for which mate- 
rial is on hand—are separated 
from those apportioned: i. e., 
obligations in excess of quan- 
tities on hand. 

7. An order for supplies is 
written covering the items as- 
signed, and is transmitted to 
the storehouse concerned. 

8. The requisition  tran- 
script is placed in the file of 
active transcripts. 

9. The apportioned stores 
issue slips are filed according 
to article, by symbol, in a file 
maintained for apportioned 
items for each storehouse. 


As material becomes avail- 
able to take care of these ap- 
portioned items, the slips in 
question are withdrawn from 
the files, sent to the balance 
of Stores Section, are as- 
signed, and orders for sup- 
plies are written as already 
described. 

Each action taken with 
respect to each item is in- 
dicated on the requisition 


transcript, and when shipments are made the stores 


issue slips are returned by the storehouse, together with 


a copy of the invoice. 
balance sheet and on the requisition transcript. 


These are checked off on the 


When every item on a requisition transcript has been 


of the transaction. 


actually shipped, the requisition transcript is placed 
in the permanent files with the original requisition, 
copies of orders for supplies, invoices, and any corre- 
spondence relating thereto, giving a complete history 
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Duplicate copies of the issue slips pass through the 
Statistical Branch, from which tabulating machine 
cards are punched to enable all transactions being 
analyzed in a multiplicity of ways 


PROCUREMENT ORDERS 


Procurement Orders are issued by the Procuring 
Division for' the purchase or manufacture at arsenals 
of all Ordnance and Ordnance Stores. A copy of each 
order placed is sent to the Supply Division. The princi- 
pal stages in the work connected with the handling of 
a procurement order are as follows: 

1. Enter on a Procurement Order Register, which is es- 
sentially a journal showing in consecutive order all Procure- 
ment Orders placed by each Division, each Procurement 
Order as received. 

2. Fill out and place in a file arranged according to arti- 
cles, indexed by symbols, a delivery recording sheet for each 
item covered by the Procurement Order. These sheets pro- 
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becoming available during the next two weeks, taking into 
account the necessities of each storehouse as indicated by 
the requirements slip referred to under the heading Requi- 
sition Procedure (Balance of Stores Sheet Entries). |» 
conjunction with the requirements slips for the various 
storehouses, any issue slips marked Direct Shipment a) 

also considered. 

3. Shipping orders are written in accordance with t! 
above by the Order Writing Unit of the Supply and Ship- 
ping Order Branch. 

4. The Traffic Routing Unit indicates the routing, pr 
vides any other information required by the inspector :; 
the plant in connection with making shipment, and provid 
for the reports necessary in following up the shipment. 

5. The Stores Unit fills in any information necessary, 
with respect to weights and space, and posts its records a 
to storage space at the storehouses affected. It also make 
any arrangement that may be necessary for the storage o 
the materials on arrival. 

In case the material covered by a Progress Report as 
being available is in excess of the requirements as shown by 
the Storehouse Requirements Slips and Direct Issue Slips, 
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FIG. 4. THE 
vide a running record of deliveries made of the item in 
question on the Procurement Order to which they apply, 
these entries being made from Progress Reports received 
weekly from the inspectors at manufacturing plants. 

The Delivery Recording Sheets also show the status of 
each shipment made: i. e., whether it is being shipped, in 
transit, at destination waiting to be unloaded, or received 
and placed in storage. 

3. Entries are made on the balance sheets for each item 
showing the supply in prospect being added to the previous 
balance of outstanding orders and to the total balance avail- 
able for taking care of future requirements. 


PROGRESS REPORTS 


Each week the inspectors at the various manufac- 
turing plants report progress on each Procurement 
Order, and one copy of such Progress Reports (Fig. 3) 
is transmitted to the Supply Division. These reports 
show: 


1. The quantity accepted. 

2. The quantity inspected. 

3. The quantity finished awaiting inspection. 

4. The estimated quantity to be finished during the next 
two weeks. 

The precedure followed by the Supply Division is: 

1. Procurement Order and Delivery Record Branch makes 
entries on Delivery Recording Sheets, Fig. 4. 

2. The follow-up and Distribution Branch authorizes the 
issue of shipping orders covering the quantity reported as 





DELIVERY 


RECORDING SHEET 


the Storage Unit designates the storehouse to which the 
shipment is to be made. 

6. The Storehouse Requirements Slips are then replacec 
in a section of the files to indicate materials ordered shipped 
to storehouses, where they remain until notice of the actual 
shipment is received from the inspector at the manufac- 
turing plant. 

7. Upon receipt of notice of shipment, the Storehouse 
Requirements Slips covered by the shipment are removed 
from the file and sent to the Balance of Stores Branch, 
where the amounts covered are subtracted from the col- 
umns showing quantities in prospect, and added to the 
quantity in the column on hand for issue. This in turn 
releases the issue slips for items which may have been 
apportioned as mentioned in connection with the Requisition 
Procedure. 

The combined information from requisitions, procure- 
ment orders and progress reports serves as the basis 
for anticipating shortages immediately in prospect, and 
initiating such action as is necessary to secure an ade- 
quate flow of new supplies. The form of issue slips 
used is shown in Fig. 5. The first is marked “arsenal,” 
the last “triplicate.” 


STENOGRAPHIC AND TYPEWRITING UNIT 


Stenographic work and typewriting is centralized for 
the entire division. 
ring, and typists by ringing twice. 


Stenographers are called by one 
Approximately 4 
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full force of stenographers and typists is maintained 
from 9 p.m. to 5 a.m., except on Sundays and holidays. 
A limited force is also on duty until 11 p.m., week days, 
and from 9 a.m. to 11 p.m. on Sundays and holidays. 


SUPPLY DIVISION 


One of the extremely interesting developments of the 
n Division is the way in which it handles its 
stenorraphic and typewriting force. Machine dictation 
considered to be out of the question owing to the 
that such a large percentage of the men gathered 
this department was not familiar with it, and it 
did not seem feasible to attempt to force innovations at 
such a critical time. Those who are familiar with the 
dictaphone wil at once see how its use would have sim- 
plified much of the planning necessary to secure an 


fact 


into 


































































































DATE REG. No. iTEM SYMBOL Issue Slip SD 1 
D. &. No. BALANCE ON HAND QUANTITY UNIT 
NAME OF ITEM 
——— = 
To BE ISSUED FROM AU ISSUED FROM CODE 
—— 
REQUISITIONED BY U ISSUED TO CODE 
= 
DESTINATION i DESTINATION CODE 
—_ 
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SIGNED g°6 Montw | Day | Year 
ISSUE ~ Entry Arter CARDS 
wRiTTEN| APPOR. | CHK'D [ASSIGNED] CHK’O sesua CHK'D | puNcHEeD 
NAME 
DATE 
3—5029 
FIG 5. ONE OF THE ISSUE SLIPS 


adequate force of stenographers, and to utilize them 
advantageously. 

As all office men know, the dictation is decidedly 
irregular, depending on the time the mail is received, the 
amount of investigation necessary before it can be 
answered, and, lastly, on whether a stenographer is 
available or not. The demand for stenographers is 
about as fluctuating as the current served in a street rail- 
way power house. 

A little investigation, however, gave a fair idea of the 
hours when the demand is greatest, and the supply was 
accordingly arranged to meet this demand. The peak 
loads in the demand for stenographic service is met by 
having two shifts of stenographers overlap, so that dur- 
ing the period of greatest demand there are more sten- 
Ographers available than either in the early morning 
or late afternoon. There are also other shifts, and the 
Supply Division is not without its stenographic service 
between 8 a.m. and 11 p. m.; also there are stenog- 
raphers on hand for any Sunday work which may be 
desired. 

The work is handled by a modification of a train dis- 
patching method, which assists‘ in distributing the work 
and also preventing favoritism, which is very difficult to 
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avoid in any other way.* By the plan of dispatching 
now in operation, each stenographer is assured of ap- 
proximately equal practice, and so has the opportunity 
of becoming expert and familiar with all the various 
terms used. 


MESSENGER SERVICE 


The Messenger Service for the entire division is 
centralized, and upon push-button call a messenger is 
assigned from the central station. A record is kept 
for each messenger showing: (1) calls answered each 
day; (2) the character of the work; (3) the time away 
from the central station. 

Messengers are under the control of a captain of 
messengers. Messengers are assigned to answer calls 
in rotation. . 


INTRA-OFFICE MAIL 


Half-hourly collections are made from the “out” 
basket on each desk. All papers collected are taken 
to a central station, where they are sorted for dis- 
tribution. Distribution of all papers collected is made 
at half-hourly intervals. 


TICKLER SYSTEM UNIT 


One Tickler System is maintained for the entire 
division, into which memoranda, copies of letters, etc., 
may be placed, being marked in such a way as to 
indicate that they are to be put in the tickler to come 
out at a given date, and to whom they are to be sent 
on the date specified. The Tickler will also be used 
for the purpose of issuing orders covering work to be 
done at periodical intervals, such as winding clocks, 
cleaning windows, inspection o.’ various features of the 
system, inspection of equipment, etc. 


INCOMING AND OU1GOING MAIL 


Mail is received from the Postoffice, sorted, and that 
for the Supply Division laid aside. Mail for the Supply 
Division is opened and stamped with a receiving stamp 
by the Mail Control Desk, which routes and distributes all 
incoming and outgoing mail, and also registers all in- 
coming and outgoing mail other than routine papers, so 
that at all times the location of any given piece of 
mail may be known. The mail is then sorted, and 
requisitions, forms, etc., immediately dispatched to the 
section, branch, or unit concerned, without going to 
the File and Record Room for classification. 

A route card, serially numbered, is attached to all 
incoming mail other than requisitions, forms, etc. All 
incoming mail with route cards attached is then sent 
to the File and Record Room for recording, briefing, 
indexing, etc., and is then returned to the Mail Control 
Desk, where it is credited to the File and Record Room, 
routed to the officer in charge of the subject, charged 
to that officer, and dispatched through the Intra-office 
Mail Service to the officer in question. 

Incoming telegrams receive the same treatment, with 
the exception that they are sent by special messenger 
rather than through the intra-office mail. All outgoing 
mail to which route cards are not attached, and other 
than requisitions, forms, etc., receives serial number 
route cards and is sent to the file and record room 
for indexing, withdrawal of carbons, and mailing. 
Requisitions, Orders for Supplies and other forms, do 
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not receive route cards, but are sent to the file and 
record room for mailing. When papers have been filed 
or mailed, the route cards are detached and returned 
to the Mail Control Desk, credited to the File and 
Record Room, and filed serially. 

The main feature of this mail control is the follow-up 
system which assures mail receiving attention. This is 
done by a regular follow-up system in which the recipi- 
ent is charged with all mail going to his desk and is 
forcibly reminded of his deliquency if he does not act 
upon it within the specified time. The follow-up clerk 
has strict.orders to be no respecter of persons and in 
fact he is much more apt to be obliged to remind the 
higher officials of delay than the others, owing to the 
great press of business which comes before them. 

A similar follow-up system is used in connection with 
the requisitions and other transactions. Under what is 
known as the order of work is the 
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the American Revolution and the Civil War will be by 
so much neutralized, and man will face a future of which 
another and ultimate struggle for the right of the many 
will be a part. 

President Wilson has said the world must be made 
safe for democracy. Our country can be made safe in 
democracy only as each one of our citizens is willing to 
give up life and liberty and the pursuit of happiness 
when the welfare of the many demands it. 

Flags and patriotic thrills will not win the war, or 
make the world a safe place for democracy. You and I, 
the common citizen, must pay for what we get. Every- 
one must be prepared to give up his own convenience, 
his comfort, his chance for profit. We must be pre- 
pared to do our utmost, be that big or little, to help our 
Government in this great crisis. 

When every man, woman and child in America real- 
izes that a form of government worth 





routing and following up of all regu- 
lar transactions such as requisitions 
and progress reports. These enable 
the ready location of ary given trans- 
action at any time and is a safe- 
guard against loss and delay of orders 
and correspondence relating to them. 
This is in itself, a very important 
feature. 

There is also a very complete fol- 
lowing-up of requisitions to insure 
that every item is shipped at the earli- 
est possible date consistent with the 





We have 
got to 


win this 
war 


while is costly, then will this country 
and the whole world be made safe for 
democracy, for what America does 
this year will decide the fate of the 
world. 

We are in the most fateful and crit- 
ical hour of the greatest crisis in our 
history. The cause of civilization will 
be lost, and lost for generations if lost 
now. Shall we turn back a hun- 
dred years? 

Never more truly than today has 
our national motto possessed its true 
significance: “United we stand, di- 








comparative urgency of the need of 
different requisitions. This is in reality the vital part 
of the whole system, the heart which keeps the body 
alive by constant circulation. A clogged system can- 
not function properly and these follow-ups keep every- 
thing moving along toward completion. 


The Price of Democracy 


By FRANK A. VANDERLIP 
National War Savings Committee 


Reprinted from Forbes Magazine. 


Chairman, 


“Is there anything you want?” said Emerson. “Then 
pay the price and take it.” Always there is something 
to pay. 

This is the great lesson the American people will have 
to learn. All government is costly. The better it is, 
the more it costs. In maintaining democracy therefore, 
the people must be willing to sacrifice more, not less, 
than in maintaining despotism. 

The pearl of great price is never acquired without 
sacrifice. There is no easy road to anything worth hav- 
ing. Our forefathers paid a price in blood and treasure 
for the liberty of the nation. If we want to retain that 
blessing we must be prepared to pay in sacrifice, perhaps 
more costly and more constant, than our forefathers 
were forced to pay. 

Democracy demands that we be watchful and that we 
also be prepared to defend it with blood and treasure, 
and above all that we be willing to give up liberty or 
life itself for its sake. 

If the German Emperor now succeeds in his purpose, 
the cause of democracy will be thrust backward at least 
a century; the bloody sacrifice of the French Revolution, 


vided we fall.” Democracy’s responsibility rests upon 
you and every loyal American. 

The United States Government has now provided a 
simple and convenient way for every man, woman and 
child to help win the war by converting the smallest 
savings into interest-bearing Government obligations. 

No greater step in the cause of national thrift, so 
necessary in the winning of the war, has ever been taken 
than by the issuance of War Savings Stamps and War 
Thrift Stamps by the Treasury Department, which are 
now on sale everywhere. 

War Savings are a necessity today. Tomorrow they 
will be a national asset. 

President Wilson sums it up thus: “No one can now 
be excused or forgiven for ignoring the national obli- 
gation to be provident of expenditures, now become a 
public duty and an emblem of patriotism.” 

And again: “I suppose not many unfortunate byprod- 
ucts can come out of the war, but if this country can 
learn something about saving, it will be worth the cost 
of the war—I mean the literal cost of it in money and 
resources.” 

No one should now dare to say he has a right to spend 
his money as he chooses. 

The greatest help that every individual can give is to 
waste nothing and save everything. 

There can not be absolute distribution of sacrifice in 
this war, but there can be equal readiness to sacrifice. 
The spirit of sacrifice is accomplished if you have done 
ali you are individually able. 

The fullest measure of what we can do is the measure 
of our responsibility in this war. When each one of 
our hundred million people sacrifice every interest in 
the national service, Germany’s doom will be sealed. 
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How the War Has Taught England 
Cooperation 


By WILLIAM PATTEN 





The author has gathered at first hand his facts 
as to the effect of the war on British industry. 
They are as vital to us as though they dealt 
with specific improved methods of manufacture, 
perhaps even more so, for the broader aspects of 
management and industrial relations are the most 
important subjects now before us. 





are beginning to make themselves apparent as time 

goes on. In Great Britain the principle of volun- 
tary military service fell down under pressure. It is 
a hopeful sign that it did not receive serious considera- 
tion in the United States. 

Up to now Great Britain had been depending to a 
great extent upon the volunteer method of saving food, 
but conscription has at last been decided upon. In 
America the capacity of the individ- 


Se: of the lessons all manufacturers must learn 


which has a membership of 503 firms and 78 trade in- 
dustries and whose slogan is “Get Together.” Its ob- 
ject is to eliminate personal jealousies and harmful com- 
petition and to so deal with the problems caused by the 
war as to enable manufacturers to keep their factories 
running at high speed all the time. 

The other is the British Empire Producers Organiza- 
tion. Its aim is to so stimulate the productivity of the 
whole empire as to yield the British manufacturer a 
steady stream of materials of all kinds, to the end that 
Great Britain may never again be dependent upon the 
good-will of unfriendly neighbors. This means that 
American industries must be more closely linked to- 
gether than ever before. They must increase class effi- 
ciency. Organization must be made, as far as possible, 
automatic. The thing is inevitable. It cannot be rea- 
soned against any more than one could reason against 
the law of gravitation. 

In the American Machinist, on page 185, Bryan T. 

Hawley called attention to a very im- 





ual for organized action has been 
demonstrated in our voluntary ration- 
ing. Though the results obtained are 
as yet far from ideal, they are more 
than sufficient to show how amenable 
we are as a people to the principle of 
voluntary restriction for the common 
good. How far it may be necessary 
for the Government to go in the mat- 
ter of food control remains to be seen. 
In the field of business regulation, 
however, it is quite a different story. 
“Sentimentally,” as Gordon Selfridge 
recently said, “we are at war, but 
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portant feature in quantity production 
—the necessity of employing inspec- 
tors and skilled mechanics to examine 
all machinery and keep it in repair as 
an insurance against production hold- 
Under the conditions that now 
prevail in England, factories under 
governmental control would prescribe 
such an inspection at regular inter- 
vals as a standard factory practice to 
be carried out automatically. Why 
should not manufacturers’ associations 
in the United States get together now 
and adopt such inspection and repair 








practically we haven’t yet got into the 

fight.” The same lack of codrdination that necessitated 
the Government’s taking over the railroads is to a 
greater or lesser extent affecting every industry in the 
United States today. 

Yet in England, to meet the inexorable demands of a 
nation fighting for its life, the Ministry of Munitions 
has developed efficiency to the nth power. The war has 
taught the British manufacturer the value of team work 
to an extent not appreciated here, and he is rapidly 
learning the lesson. For the first time in her indus- 
trial life England has grasped what quantity production 
means. The factories, in which detail has been so 
organized that the output of munitions can be speeded 
up to maintain a high and regular quota, will never go 
back to the conditions that prevailed before the war, 
for the British manufacturer fully realizes that the 
plant which can maintain a maximum production of 
munitions can equally well maintain a maximum pro- 
duction of machinery of all kinds—safety razors, office 
appliances, low-priced automobiles and tractors, agri- 
cultural implements and phonographs. 

Two great national bodies have come into existence 
to plan and coérdinate the work of the British manu- 
facturer. One is the Federation of British Industries, 


as standard factory practice and give 
to all plants adopting it a special efficiency classification 
by enrolling them in a Class A? 

Will manufacturers still continue to be jealous of 
each other and overlook the world markets that only 
can be won by specialization and concerted action? 
England has learned that the day when each producer 
thought only of himself is over. Circumstances have 
made the British manufacturer think in terms of 
national prosperity. 

If the experience of Great Britain counts for any- 
thing, the unions are going to be very much stronger 
after the war. It may even be that every workman will 
be compelled to join a union and every employer an 
employers’ federation. There will be more standardized 
practice than ever before as the result of such classifica- 
tion. It has got to come if it is desired to increase effi- 
ciency. But we ought not wait until after the war to 
make a beginning. 

Someone has said that preparedness is the most im- 
portant word in the business vocabulary today. Back 
of preparedness, however, is the thing that makes it 
nationally possible, and that is codperation. 

In war time, with limited supplies of materials con- 
fronting nearly everybody, manufacturers can coéperate 
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in a very effective way by restricting purchases to 
actual requirements and by adopting a standardized 
practice as to the return of empties and containers. 

Before the Government took over the railroads the 
charge for demurrage was increased in order to hasten 
the return of empty cars. Though it had some effect, 
the coal shortage of this winter was sufficient proof 
that, as a measure, it had failed. The same indifference 
to the subject of empty containers has been observed in 
other industries. The big manufacturers of oxygen, 
acetylene and other gases have had their troubles. The 
breweries charge for their barrels and cases, but in 
the case of oxygen, for example, the leading manufac- 
turer has had to advertise to its customers, through 
the trade papers, calling for “fifty-fifty” codperation in 
the matter of returning empties. Yet 
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What is wrong with a plan to put big electric plants 
at the mines, turning the coal into electricity at the 
source and sending it over wires to the cities! At the 
mines there are millions of tons of culm or waste coal 
that is not worth anything for shipment, but which, 
with properly constructed furnaces, could be converted 
into electricity at a very nominal cost. 

This would relieve the railroads of a large percentage 
of the coal-carrying burden, while the traffic necessary 
to the hauling of coal and the removing of ashes in the 
cities would be eliminated. This would save much of 
our traffic congestion in the city streets and a tre- 
mendous amount of the wear and tear of our roadbeds. 
In New York alone this would mean that 50,000 tons of 
coal and ashes per day would not have to be hauled 

through the streets. Cities that are 





the prompt return of containers is, of 
course, as important to the consumer 
as it is to the manufacturer if an un- 
interrupted service is to be main- 
tained. In the improved and more 
effectually standardized business prac- 
tice that is bound to come, and which 
will enable manufacturers to more 
effectually increase production and 
keep. down costs, there is room for a 
more intelligent method of handling 
empties. Whether the railroads re- 
vert to individual ownership after the 
war or not, it seems probable that, by 
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too far away from the coal mines to 
permit the economical carrying of 
electric current to their doors could 
build large electric piants on their 
outskirts and furnish the residents 
with electric heat as well as with 
power and light. Objections may be 
raised to this plan, on the ground that 
coal will have to be transported to 
these plants by the railroads and con- 
gestion of traffic would periodically 
occur; but now that the Government 
has assumed charge of the railroads, 
it could unify some of the coal-carry- 








that time or even sooner, the return 

of empty cars will be on a very different basis than they 
have ever been on before. It is quite conceivable that 
a stiff rental charge may be imposed upon the consignee 
for delays instead of a nominal demurrage. 

What we have accomplished in the past is as nothing 
to what we must accomplish in the future. The lesson 
the boys in the army and navy are learning is the les- 
son manufacturers must learn—the repression of in- 
dividualism and selfishness, thorough organization of 
detail in a standardized practice and a spirit of real 
codperation. 


Fuel Shortage and the Remedy 
By MATTHEW HARRIS 


The whole country is suffering on account of the short- 
age of fuel for which there would seem to be no excuse. 

The blame for this condition is variously laid to 
freight congestion, shortage of cars, scarcity of labor 
and the slackening production of the mines while the 
Government was debating on price, 

When the first cold snap hit the country late in De- 
cember, the first of the fuel shortage was felt, and felt 
severely. We were told that as soon as the cold snap 
was over there would be plenty of fuel for everyone 
and that plans had been matured which would prevent 
the occurrence of any shortage in the future. 

Early in January we had another cold snap and the 
fuel shortage was greater than before, with very little 
chance of permanent relief. 

Then came Dr. Garfield’s order to close down all in- 
dustries for five days and to have heatless, lightless and 
workless Mondays for ten weeks. 





ing roads into one system for this 
purpose, and let the other parallel roads carry the 
freight of commerce. 

At any rate if the coal used for all purposes was 
burned in large plants, the tonnage required would not 
be more than sixty per cent. of that now used. 

Cities the size of New York, Philadelphia, Boston or 
Baltimore could build municipal electric plants, build 
special railroads to the mines for supplying them with 
fuel, sell electric current to the citizens for much less 
than they now pay, while still making a handsome profit. 

Again, objections may be raised that if the plant 
should accidentally be put out of commission, every- 
one would suffer. The answer to this is: “don’t put 
all your eggs in one basket,” but build enough plants 
to supply the needed current in case of such accident. 

In addition to producing electric current at the mines, 
all the available water power of the country should be 
developed, and hydro-electric plants built to utilize it. 

By these two ways nearly the whole Atlantic seaboard 
could be furnished with power without burning a pound 
of coal in our cities. 

We are told that heat produced from electricity is not 
economical. It surely is not under present conditions, 
but if plants using cheap fuel were built on a large 
enough scale for such service, a dollar’s worth of elec- 
tricity used for heating purposes would go much farther 
than a dollar’s worth of coal burned for the same purpose 
in the individual stove or furnace. 

If we are to conserve our fuel in the future, and have 
heat, light and power at a moderate cost, our slogan 
must be—the total elimination of coal consumption by 
the individual! By this means alone can the proper 
conservation of fuel be accomplished and the public be 
assured of a plentiful supply of heat, light and power. 
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TRE AM I sweating my bloomin’ soul out 
All for a moldy bob a day. A bob 

A day, aye, a bob a day and night as well. 

No eight or ten hours a day for poor me 

With a ’arf ’oliday thrown in as well. 

Not an hour in the bloomin’ twenty-four 

Can I call my soul my own. Sentry-go 

And fatigue, fatigue and sentry-go, till 

You prop yer eyelids with matches to keep 


Them from shutting right down, or for a 
change 


You sweat up and down a muddy, bloody 


Trench with a few ton weight on your aching 
back. 


Mud to the middle, pulling one foot out 

And then the other, feeling like a dam’ fly 

Stuck in the bloomin’ fly-paper. Strike, 
you say! 

Not bloody likely! The rations and ‘‘am-mo”’ 

Must get up the dam’ line to feed ourselves 

And our friend Fritz, if I drop dead in my 

Muddy bloody tracks. Then for variety 

You shin over the bloomin’ top, yer 'eart 

In yer mouth and ’ate in yer ‘eart, over 

That devil’s spit, No Man’s Land, to pay our 

Afternoon-tea call to old Fritz, or else 

We’re busy welcoming visitors that 

Come without asking, with machine gun, 

Rifle, bayonet, and bomb. What a life, 

All for a blinking, moldy bob a day! 


* * * * 





ATES OF MINE, who make the “iron 
rations” 


For old Fritz, you are ’ome in old Blighty 
With women and beer and baccy galore. 
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“Carry On, Mates” 


The following poem was written by Lieut. Martin Fitzgerald, M.G.G., 
an English machine gun operator, 
while in the hospital from wounds received in the trenches. 


They say you strike; well, may Gawd strike 
them 


What told you to! What, mate, would you 
stab 


Yer old pal in the back, and join ’ands 
With old Fritz against me, me, your old pal, 
Me, who gives my life and strength and blood 


To keep you, the gals, and kiddies safe at 
home? ' 


Strike me pink! you can’t do it, not on yer 
life! 


For Gawd’s sake, play the game, don’t fail us 
now 


When we've gripped tight with the devil 
and strain 


Every nerve for the strangle-’old, to crush 
him 
Once and for all; don’t stab me in the back 


And help him free again. You can’t, by the 
blood 


Of those mates of ours who’ve paid the price, 

Who have gone West. They’ll curse you from 
eaven 

And ’ell as I shall curse you from this bloody, 

Battered line. 


ARRY ON, pals of mine! 


If there is a grievance—wait, ’old your 
‘and. 


Beware of ’ot air and the German gold behind 
it. 

Death makes our vision clearer over ’ere. 

And when this bloody war is over I’ll come 


And side by side we’ll stand and see fair play 
and clean up old, long-outstanding debts. 


But now, for Gawd’s sake, mates, don’t 
fail me. 


Carry on! Carry on! 
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Manufacturing Base Plugs for the 80 


Mark VIII 


Time Fuse 


By JOHN CAMPBELL 





The manufacture of the fuse body is the most 
difficult part of the fuse, and while its production 
and components present no unusual difficulty, it 
is necessary to use extreme care. The base plug 
is the next most difficult piece, and it is the 
writer’s purpose to describe how one concern pro- 
duced it. 





eters and five depths or thicknesses; with the 
exception of the slot as shown at X, it is formed 
all over on a six-spindle full-automatic New Britain 
machine using j-in. stock. 
The sequence of operations is: 
Spindle 1. Stop. 
Spindle 2. Rough-drill and form with cross-slide. 
Tools, Figs. 2 and 3. 
Spindle 3. Finish-drill and cut lip on back with cross- 
slide, Figs. 2 and 4. 


[Te plug illustrated in Fig. 1 has five diam- 
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BASE PLUG FIG.3 
FiG.! 
FIGS. 1 TO 3. THE PLUG, AND SOME OF THE TOOLS USED 
IN MACHINING IT. 
Fig. 1—The plug. Figs. 2 and 3—Three of the cross slide tools 


Spindle 4. Finish front with special floating tool- 
holder. Tool, Fiz. 5. 


Spindle 5. Thread. 

Spindle 6. Burr and cut off on cross-slide. 
Fig. 6. 

The type of machine used is relatively new, but it 
has proved efficient on this class of work and other work 


Tool, 


of 12% in. in diameter and 7 in. in length. There are 
six holes in the turret or tool slide which is operated 
by a cam drum. There are three cross-slides and pro- 
vision for a fourth. The slides operate on the second, 
third and sixth spindles. 

Difficulty was experienced in holding to the specified 
depths and diameters on the face of the plug, hence, a 
finishing form tool, Fig. 5, was designed, together with 
a floating holder, Fig. 7, which was steadied with 
back-rest rollers. These rollers were adjusted by means 
of eccentric pins, and the holder was made to float by 
reducing the diameter of the shank so that it would 
spring. 

The steadyrest gripped over the ends of the spindle 

















caps. The end form tools only removed a few thou- 
me: 5° 
! 
: | 
Aa i 
| | 
FIG. 4. FORM TOOL FOR LIP “E” ON BACK OF PLUG 


sandths, consequently there was not much wear. It was 
found that one set of form tools on this head would 
not do, as the holder would spring off-center, and the 
piece would not gage correctly; but after putting two 
sets of tools in the head, one to balance the other, no 
trouble was experienced. 

The burring tool shown in Fig. 6 removes the burr 
left by the finishing tools on the top of the ridge shown 
at FE, Fig. 1. This burr prevented gaging, and formerly 
necessitated a hand operation. 

A Modern, self-opening type of die head was used, 
and it was found that if due care was exercised in the 
grinding of the chasers, a good thread was cut. The 
form tool for the main diameter was so made that the 
chamfer left on the plug to help give lead to the die, 
would allow the chasers to be ground with a 24-thread 
lead, and grip nicely. If this angle were not different 
from the lead on the chasers they would butt up against 
the plug and make a bad thread. 


GAGING OPERATIONS 


In gaging these operations it was found that the 
average inspector could not use the official type of gage, 
but that it was necessary to design a flush-pin type. 
The reason for poor results from using the official type 
can only be attributed to the principle which made it 
necessary to look for light under one part of the gave 
for the go end, and under another part for the not-co 
end. The flush-pin type is positive and far quicker. 

Another type of gage, Fig. 14, has proved very effi- 
cient in that it permits of quick, accurate measuremen*, 
whereas the official type is slow and must be turned over 
for the two tolerances. It also permits, as do the others, 
of rapid rectification after wear. 
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The next operation on the plug was putting in the 
cros:-slots or flash vents as shown at C, Fig. 1. This 
js done on an automatic machine having two spindles. 
One spindle is mounted behind and projects beyond 
the other, and has an automatic turret for holding 
four plugs at one time. One spindle puts the slot one 
way, and when the turret revolves and the other cut 
is put in, the piece is turned so as to be at right angles 
to its first position. This machine was made by the 
Stardard Machine Co., Erie, Penn., and the capacity 
is 5000 plugs in 10 hours. 

The next operation is drilling the two wrench holes 
in the back of the plug, and this is accomplished on 
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FORM TOOLS FOR FLOATING HOLDER 
FIG. 5 
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FIG. © 


TWO OF THE TOOLS USED 
Fig. 6—The burring tool. 


FIGS. 5 AND 6. 
5—Tools for floating toolholder. 


Fig. 
a Langelier speciai drilling machine, Fig. 10, which 
drills the two holes at once. The wrench holes are 
drilled in relation to the cross-slots, and the locating 
piece for angularity is a straight rib. Locating for 
center of drill spindles is accomplished by a cast-iron 
/) | 
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FORM TOOL HOLDER 
FIG. 7. 


bushing carried by the drill spindle, which moves ver- 
tically by foot pressure. This bushing carries three 
tapered prongs which do the actual locating. 

Drilling for tapping the filling hole is the next oper- 
ation, and is performed on an Avey drilling machine, 


AMERICAN MACHINIST 





415 


the production being 10,000 in 10 hours. The distance 
of this hole from the center of the plug is very im- 
portant, as the tap is liable to break through the outside 
thread or through the recess in the face if not carefully 
watched. The plug is located by the cross-slots, and the 





























(MPROVED DESIGN 
Depth of Recess at D. 


Depth of Recess at F 
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j GOVERNMENT TYPE 
IMPROVED DESIGN. 
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GOVERNMENT TYPE FIG. 9 
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FIGS. 8 AND 9. TWO RECESS GAGES 
drill rigging needs no comment, as Fig. 11 shows clearly 
the operation and design. 

In counterboring the filling hole, the tool was made 


with a pilot which insured concentricity, and no trouble 
was experienced when the head of the screw entered 
the counterbore in assembling. See Fig. 12. 


JIG FOR COUNTERBORING 


The jig for this operation is shown in Fig. 18. A 
is the drilling-machine platen, B clamps the plug and 


stops the counterbore at the correct depth by means 
of D on which the regular drill-spindle stop-collar 
strikes. 
from the plug at all times, thus permitting the plug 
to be easily inserted. F is a clamping bolt, and the 
pins C are for locating for angularity. 


The spring E holds the clamping foot away 


The tapping operation is performed on a Rickert- 


Schafer vertical tapping machine, the spindle speed being 


1100 r.p.m. It was found there was too much variation 
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BACK REST 





THE FLOATING TOOLHOLDER 


in commercially-made taps, and that it was necessary to 
make them within very close limits. A great deal of 
care was taken in giving instructions to the operators 
of the machines, to insure that the taps should not 
be forced either direction, as in our experience it was 
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found that trouble was caused by the tap cutting over- 
size when backing out of the hole. It was finally decided 
when the machine was reversed, to allow the tap to feed 
itself out. The capacity of this machine was 6500 per 
day of 10 hours. 


RECESSING OPERATION 


After tapping, the plug was recessed on the back as 
shown at D, Fig. 1. The fixture used was similar to 
that used for counterboring the filling hole: the prin- 
cipal feature being that the stopping of the tool is done 
from the face from which the gaging takes place. This 
tool is shown in Fig. 15, and tne production from this 
machine is 15,000 in 10 hours. The operator uses both 
hands, and a steady jet of air is kept blowing which 
takes away all chips. 

The next operation is removing the burrs caused in 
milling the cross-slot. These burrs are left at the bottom 
of recess F, shown in Fig. 1. The tool used for their 
removal is in the nature of an end mill, only having 

















MACHINES 


DRILLING 


FIG. 10. SPECIAL WRENCH HOLE 
more teeth—the idea being to wear away the burrs 
rather than to cut them off. The tool is illustrated in 
Fig. 16. 

The maker’s name and date is now stamped on the 
plug, using a Dwight-Slate marking machine, the pro- 
duction being 10,000 in 10 hours. 

Other burrs, caused by the cutter shown in Fig. 15, 
and which are located at the bottom of the cross-slots, 
are now removed with a burring disk shown in Fig. 17; 
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this disk is run at an average cutting speed consistent 
with its diameter; but as with the other burring tool, 
the idea is to wear away the burrs. This tool has about 
150 teeth; although in an emergency, standard screw- 
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FIG. 12 
FIGS. 11 TO 13. 


slotting saws bolted together may be used, and the cut- 
ting edge removed with a grinding wheel or coarse stone. 

All these operations make it necessary to do a lot 
of handling, and this causes the fine threads on the 


























Diameter of Rib at E 
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FIG. 14. 


GOVERNMENT TYPE 





IMPROVED DESIGN 


GAGES FOR RIB DIAMETER 


outside of plugs to become dented so that they wil! not 
enter the thread gages. This necessitates about 30 
per cent. of the plugs being re-threaded. The rigzing, 
shown in Fig. 18, was made and arranged so that 
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standard die-head chasers could be used. The plunger 
running through the center, projects beyond the face 
of fixture and the plug is placed on the projecting end. 
As the (butterfly) driver descends, the plunger recedes, 
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BURRING DISK 
F1G.17 


FIG.16 


RECESSING, BURRING AND RECHASING 
TOOLS 


FIGS. 15 TO 18. 


the speed being arranged so there shall be a minimum 
of stripping or cross threading involved in completing 
the operation. 


Preparing for Workmen To Fill the 
Machine Shops 


The new activities of the Department of Labor, in- 
cluding the Employment Service, cannot fail to have 
a beneficial effect on the labor situation throughout 
the country. This will come in several ways. Sys- 
tematic training and the distribution of labor so as to 
prevent congestion at one point and scarcity at another, 
cannot fail to prove beneficial. 

The enrollment of workers has already begun in some 
sections in charge of men experienced in this work. 
State and municipal employment offices are codperating 
with the Government work in many sections. This 
includes both men and women, each being in charge of 
specialists. 

The following example will illustrate the methods of 
the Government’s employment system, as organized by 
the Department of Labor, on the Pacific Coast: 

Assuming that on a certain day shipyards call upon 
the branch office at Portland for 50 machinists, and 
that 25 machinists have registered for employment; that 
on the same day the district office at Seattle receives 
Similar calls for 150 machinists and has registered 25 
machinist applicants for employment. The 50 appli- 
tants having been directed to the yards, 150 yet are 
needed. What is to be done? The district office first 
has recourse to reports of interior employment offices, 
received daily. Perhaps these show 50 machinists 
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registered for employment. Telegrams are sent calling 
these men in, and the yards are notified to hold 50 jobs 
open for them. Not until the visible supply of unem- 
ployed workers, seeking jobs, has thus been exhausted, 
can the district office go to the records of the Depart- 
ment’s registration system: the Public Service Reserve. 
An examination of the files of the Reserve on this day, 
may show first, a block of 20 cards, sent in from “A” 
in Montana, filled out by machinists and indexed in 
percentages of qualification by the examiner. Inspection 
of the examiner’s entries may disclose that 6 of these 
registrants came from one plant employing only 12 
machinists in all. To call all 6 would obviously dis- 
organize such a plant, hence the district office picks 
out three, who may be spared without such damage, 
and calls them. From another plant three have regis- 
tered, but the examiner has noted that the plant is mak- 
ing gun-carriages. The district office will mark these 
cards “deferred,” until the plant is not engaged in such 
essential manufacture. Going over the reports sent in 
by the examiners from various towns, the district 
office finds the 100 machinists necessary for the day’s 
call, and summons them from less essential industries, 
with due regard for local business, taking especial care 
not to injure manufactures of importance to the public 
interest. By this simple process, which will be directed 
from Washington and with full consideration of the 
advice of other departments of the Government, the pro- 
tection of existing business and transfer from less to 
more essential industries will be carried out as far as 
is required. 

Because the need is further developed in the Pacific 
Northwest, the work has commenced there. As rapidly 
as facilities can be organized elsewhere, the service will 
be extended similarly to the remainder of the United 
States. It is hoped that by the time the heavier demand 
comes in the spring, the employment service will be 
ready to grasp and cope with the industrial need, to 
assure a sufficient flow of labor to the points of demand, 
and care for these workers who may be displaced 
by coming industrial changes. 


Reclamation of Material in the Shop 
By H. R. GILLIAM 


Conservation of materials as well as of time, can be 
affected to a very appreciable degree in most manufac- 
turing plants, by closer attention to the subject of rec- 
lamation. The scrapping of an article in many shops, 
means its consignment to the junk pile, from whence 
the chances of its recovery are remote. 

The demands on the producers of unfinished products, 
are becoming more and more insistent as the war pro- 
gresses, and the conditions of waste could be reduced 
considerably if a systematic study were to be made of 
the general run of parts that forr the bulk of scrapped 
material, and of their potentialities as reclaimed ma- 
terial. 

Used bolts form a prolific source of reclamation work, 
and are easily reworked. Steel T-rails are made to 
withstand hard usage, while the head split from a heavy 
steel rail is good material for making stubs for the 
business end of crowbars, set hammers, and swages for 
the forge shop, etc. Most of them will take a good tem- 
per and will weld readily. 
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The evolution of a ship from 
the laying of the keel, on through © 
various stages to the tinal launching, 
is here graphically tlustrated. 
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Director Williamson Free School of Mechanical Trades 


tic service has attracted attention to the scarcity 

of shipyard labor. In seeking a method of over- 
coming this labor shortage, shipbuilding interests have 
concluded that some scheme of training must be adopted. 
Recently a manager of one of the yards which is to 
devote its attention to the construction of fabricated- 
steel ships, asked the writer to outline a plan whereby 
shipyard workmen of the semi-skilled class might be 
trained quickly and in large numbers. The following 
article presents the outline as arranged, in so far as 
the general features of organization are concerned. 
When the scheme was inaugurated and put in opera- 
tion there were numbers of applicants for the courses, 
and the growth of the learners was satisfactory, con- 
sidering the conditions surrounding the work. 


"Tite construction of our cargo fleet for transatlan- 


SHIPBUILDING AS RELATED TO THE FABRICATING 
PLAN OF CONSTRUCTION 


There has been much comment in the daily press as 
to what fabricated cargo steamers would lIvok like. 
The designs of such ships do not show a vessel differing 
greatly in appearance from any other cargo boat, except 
that the “shear” is eliminated, which produces a craft 
having straight fore-and-aft lines, but the introduction 
of a new type of structure breaks the monotony of 
the superstructure lines, so that the layman would harlly 
notice the change in design. 

The purpose of the fabricating plan is to expedite 
construction in that a large part of the ship is simply 
repetition work. Thus, having set a midship trans- 
verse section of framing, other sections of exactly the 
same elementary form compose the biggest part of the 
hull. It is evident then that a workman who has learned 
to construct a midship section can construct the greater 
portion of such a ship. 

Furthermore this plan eliminates the necessity for 
a great deal of ship fitting in connection with the 
plating of the hull. Around the bow and stern a con- 
siderable amount of plate “lifting’’ must be done on the 
first ships; but when correct mold plates have been made 
up for these shell plates, they may be used repeatedly 
in a fabricating program. When a large number of 
ships of one kind are to be built, peculiar advantages 
accrue in this connection, the reasons for which are 
readily understood by those acquainted with mass- 
production methods. This brief explanation of the 
fabricating scheme of construction will enable the reader 
more readily to understand the plan of developing 
learners. 

SHIPBUILDING VOCATIONS 


The plan presented does not have as its goal the 
production of all-around ship mechanics. To illustrate: 
ship fitters will be trained only as “shell men” or as 
“interior fitters,” and to work on one type of craft. 
This will necessitate the mastery of a few steps by 
each class of workers. Furthermore this plan of build- 
ing several ships of one kind permits keeping a gang 
of men on one class of work continuously. Thus it is 
evident that when these details are considered the train- 





If a training course 
is carefully arranged and supervised by competent 
persons, the results obtained will prove remarkable. 

A survey of the shipbuilding vocations as related to 
the construction of fabricated steel ships shows that 


ing time can be greatly reduced. 


men must be trained in the following callings: Riveters 
in gangs, each gang to consist of a heater, a holder-on 
and a riveter; drillers and reamers; chippers and 
caulkers; erectors; bolters; ship fitters; acetylene work- 
ers; pipe fitters; ship-way carpenters; installation ma- 
chinists; toolroom attendants and tool repairers; and 
a number of other callings, such as red-lead painters, 
bitumastic workers, cementers, etc., which require from 
one to four days’ training. 

The first step taken by the writer in laying out the 
training program was to talk with a number of men 
concerning the trade of shipbuilding. I selected men 
who had never been engaged in shipbuilding, as I wished 
to get the viewpoint of men who knew nothing about 
the industry. This was important, because it was this 
class of men that we must train. Having been engaged 
in marine work at one time, I believed that a course 
laid out and based solely on my own judgment might 
leave out some things of importance to the inexperienced 
man. I found, by means of these conversations, that 
it would be necessary to teach a number of points which 
i had previously thought were generally known. First, 
it was evident that the method of indicating direction 
on a ship was unknown; the simplest structural features 
were not understood, and the purpose of very common 
connecting elements was not appreciated. Secondly, I 
found that printed descriptions, properly arranged, 
greatly stimulated interest as well as proving an efficient 
method of giving information to a large number of 
persons at one time. It was therefore decided as a 
first step to prepare a series of pocket textbooks, giving 
the essential elements of each vocation to be taught, 
as well as a book of general information. This step 
was carried out, and the texts proved of great assistance 
in handling the classes. 


THE TRAINING PLAN 


The details of class operation were arranged on the 
group principle. Briefly stated, the application of this 
principle arranges the class in groups, each member of 
which may observe a demonstrator who performs the 
operation to be taught. The essential details of the 
vocation are explained in the small textbook which has 
been mentioned. This is studied before the group takes 
its place at the demonstration station. After a demon- 
stration and a brief explanation each learner takes his 
turn of a few minutes in carying out the step. The 
advantages of this plan are that the learner does not 
suffer from muscular fatigue, he learns a great deal! 
by watching his comrades, and a large number of per- 
sons may be trained with limited equipment. As soon 
as all learners have mastered a step, the group is 2d- 
vanced to the next step, and the operation before 
perfermed is repeated until all the members have 
mastered the work to be done. 
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In arranging the steps, the advances of each suc- 
cessive step over the preceding one is very slight, so 
that at no time does the learner have to master a step 
totally unrelated to his previous experience. The 
following outline as laid down for teaching the funda- 
mentals of riveting may be regarded as illustrative: 

. Proper methed of picking up the pneumatic ham- 
Mei 

2. Proper method of connecting hammer to air supply, 
and of holding same when idle. 

3. Cleaning hammer parts, oiling and starting opera- 
tion. 

4. Balancing hammer vertically against a flat plate; 
right and left hand. 

5. Balancing hammer horizontally against a flat plate; 
right and left hand. 

6. Balancing hammer inverted against flat plate; 
right and left hand. 

7. Balancing hammer at an angle, as at bilge; right 
and left hand. 

8. Balancing hammer vertically against jam riveter; 
right and left hand. 

9. Balancing hammer horizontally against jam riv- 
eter; right and left hand. 

10. Balancing hammer inverted against jam riveter; 
right and left hand. 

11. Balancing hammer on point of cold pneumatically 
held rivet; all positions. 

12. Balancing hammer against cold jam-held rivet; 
ail positions. 

18. Staving up the snap point on hot pneumatically 
held rivets. 

14. Staving the raised countersunk point on hot pneu- 
matically held rivets; all positions. 

15. Staving the flush countersunk point on hot pneu- 
matically held rivets; all positions. 

16. Staving hot snap, raised countersunk and flush 
countersunk pointed rivets against the jam riveter; all 
positions. 


STUDY OF MANUAL OPERATIONS 


A study of the manual operations involved in pneu- 
matic riveting shows that it is not the process of 
“staving” or forcing down the rivet point which is the 
lifficult task, but the control of the hammer. The 
course should be developed then to give this control 
in the least possible time at the smallest expense. It 
is self-evident that a learner should know how to pick 
up a hammer without opening the air valve. Unin- 
structed persons will commonly open the valve when 
they pick up a hammer; this will shoot the die and 
piston from the hammer, an ocurrence which is danger- 
ous to fellow workmen, besides oftentimes damaging 
the die or piston. The workman must know how to 
hold the hammer properly when it is connected to the 
air line so that no mishap will occur. 

These facts account for steps 1 and 2. Before we 
Start using the tool it must be oiled and the die shank 
and piston cleaned, so we have a good reason for 
Sten 3. 

The control of “balancing” of the hammer is a logical 
step after we know how to hold, connect and care for 
it. This control we start to develop on a flat plate 
because this is the easiest place to control the hammer. 
Furthermore we are not using up any rivets while we 
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are getting this control. Steps 4, 5, 6 and 7 carry 
the learner through the various fundamental positions 
which must be assumed in ship-riveting practice. 

The sensation of controlling a hammer against a 
plate surface is very different from that obtained when 
the hammer is working against one face of a plate 
and a jam riveter is working against the opposite face 
of the plate. The jam riveter is a kind of pneumatic 
hammer which works against the head to “lay the rivet 
up” while the point is being staved up. 


CONTROL OF THE HAMMER 


Having control of the hammer against a stationary 
plate, the learner is ready to take up the control against 
the vibrating effect produced by the jam machine. This 
work is done on the flat plate, and all positions are 
mastered as outlined in steps 8, 9 and 10, when the 
work of balancing against the rivet is taken up. Slightly 
more skill is required to balance a hammer on the 
point of a rivet held up by a pneumatic holder-on than 
is demanded to control the hammer on a flat plate 
against the jam riveter. The pneumatic holder-on pro- 
duces no vibratory effect, but the rivet point is some 
distance from the surface of the plate, and muscular 
control must be developed in order to hold the hammer 
te position. Step 11 carries the learner through the 
positions of this combination. Following this the 
learner balances the hanimer on the point of a cold 
rivet held up by the jam riveter in all positions. 

With step 13 work with hot rivets is started, steps 
13, 14 and 15 taking the learner through the various 
combinations working against the pneumatic holder-on, 
while step 16 takes up all positions using hot rivets and 
working against the jam machine. 

This routine covers the essentials of riveting as 
applied to hull construction, and it can be completed in 
approximately four weeks of sixty hours each. Experi- 
ence on the ways will improve the learner, but he leaves 
the training department sufficiently well fitted for his 
calling, and will prove a valuable man in the working 
department of the plant. 

The outline of riveting is here presented because it 
is a typical shipbuilding vocation, and illustrates the 
process of analysis of the different vocations under view. 
All vocations may be analyzed in the same manner as 
described, and the class grouping adapted to the calling 
to be taught. 


UNIT VOCATIONS 


A study of the vocations listed shows that each one 
consists of a unit of the shipbuilding industry. The 
courses are short and intensive, each being devoted to 
a single branch of a general trade. Broadly trained 
men may be produced by devoting more time to their 
training and giving them several of the unit courses. 

Neither the unit course nor the group arrangement 
of classes are new ideas. Unit courses are in common 
use in all evening and some day vocational schools 
throughout the country. The group arrangement for 
classes in industrial work is not so common, though it 
is in vogue in a number of places for training demon- 
strators, salesmen, draftsmen and machine operators. 
The writer’s first experience with it was in one of the 
reformatories in New England, where it was desired 
to give a maximum of instruction with a minimum of 
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equipment. Later it was used for training lathe, 
milling- and grinding-machine operators in the evening 
classes of a large technical school. 

In the organization being described, the size of the 
groups ranged from five men in the smallest group to 
82 in the largest. The size of the group is determined 
by the refinement of the manual operations involved. 
Thus, in teaching ship fitters the principles of lifting 
shell plates, there are a number of minute details and 
lengthy manual operations which must be viewed at 
close range and carefully explained in order to be un- 
derstood. In this class of work, models of the part of 
the ship to which the plate is fitted are used advantage- 
ously, five men working at each model. After the 
principles are explained and practice had in applying 
such principles on small models, the 
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In speaking of the various shipbuilding operations, 
one should remember that by far the greater portion 
of the work is done with pneumatic tools, so a reliable 
source of compressed air must be provided for in 


Diane 
ning a training department. And as all the riveting, 
drilling, reaming, chipping and caulking work is done 
with air tocls, a great part of the training of the 
modern shipbuilder must consist in developing the 
worker’s ability to handle pneumatic equipment eff- 


ciently. 

In any industrial-educational program the amount of 
productive work which may be done in the traininz or- 
ganization always warrants consideration. As a guide 
in this connection one should keep in mind the fact 
that training is the important element. If productive 

work can be done without seriously 





class may be arranged in larger 
groups and the various steps carried 
out on a large model, or on a ship, 
for the purpose of developing the 
learner’s assurance. Ship workers 
may be developed by the same general 
plan as that by which any other class 
of workers is developed, namely, by 
apprenticeship, by a codperative ar- 
rangement, or through the medium 
of a training school. Whatever 
scheme is followed the worker must 
be given the elementary principles as 
related to the practice of the voca- 





We have 
got to 


win this 
war 


hampering the development of the 
learner, then such work could be 
economically and wisely introduced. 

As related to shipbuilding a great 
deal of this class of work is available. 
For example, in drilling, reaming, 
chipping or caulking, it is perfectly 
feasible, after the learner has become 
acquainted with the machines, knows 
how to mount the tools, connect and 
properly oil and clean the machine, 
and has gained control of the ele- 
ments of operation, to send a group 
of learners to the ways under the su- 








tion which he is to follow. The most 

feasible plan for training a large number of men efficient- 
ly and quickly in a short time is the adaptation of certain 
vocational-school methods, such a school having already 
been established. The buildings were inexpensive con- 
tractors’ buildings, about 25 ft. wide, and long enough 
to serve the immediate needs of the classes being trained. 
The equipment consisted of a motor-driven air com- 
pressor, air piping being laid out to serve the various 
demonstrating units; a tool-repair outfit and a supply 
room which contained the necessary pneumatic tools 
for carrying on shipbuilding, together with ship- 
erecting equipment and a supply of taps, dies, drills, 
reamers, etc. The work fore and aft on the ships had 
been developed on large models during the early weeks 
of school operation. For the teaching of the ele- 
mentaries of ship erection, a midship section of twelve 
frames of the ship to be built was obtained, thus con- 
necting the practice work of the school directly with 
the construction development on the ways. Later it was 
hoped that parts of the ship would be available for the 
various classes of hull workers. 

The site of the school plant was at some distance 
from the ways, where reasonable quietness prevailed. 
One of the great handicaps in teaching vocations in 
an operating shipyard working on steel construction 
is the excessive noise which makes it almost impossible 
to give efficient instruction. Explanations can be given 
to only one person at a time, and when two or three 
explanations have been made the teacher becomes so 
exhausted that he is unable to proceed. The result 
is, the learner progresses very slowly. In the school 
plant the work can be controlled by the instructor so 
that he can be heard by twenty-five or thirty persons, 
questions may be asked, and difficult points explained. 


pervision of a demonstrator to obtain 
advanced practice on productive work. In riveting, 
erecting, carpentering and acetylene work it is possible 
to engage in productive work quite extensively. 

The first steps in the vocations are best taught on 
work which does not go into the ship. The reason 
for this lies in the fact that the beginner necessarily 
makes many mistakes. If he is working on the ship 
a piece of equipment may be spoiled or badly damaged; 
if he is working on a demonstrating unit the mistake 
may be easily corrected because the unit is designed to 
allow for such errors. 

The use of demonstration units is of advantage also 
because of the time saved in training the worker. When 
a teacher is working his classes on productive work 
alone, he hesitates to push the learners on advanced 
work for fear of spoiling material. He therefore “feels 
his way,” picking out the brighter learners for the 
more advanced jobs and keeping the duller ones back. 
This “feeling one’s way” is a slow process and quite 
trying to the teacher as well as to the learner. 

With the demonstration-instruction unit, or abstract 
exercise, this fear is eliminated. The learner may be 
advanced with confidence, though never carelessly, and 
given all the instruction he can absorb. If he makes 
an error his shortcomings may be pointed out and cor- 
rected, while the step is repeated. Under these con- 
ditions he has neither lost his confidence in his ability 
to learn nor damaged expensive equipment. As soon 
as the learner has passed his period of frequent mis- 
takes, he may be advantageously started on productive 
work. 

The amount of time necessary to acquire the funda- 
mentals of the various shipbuilding vocations is im- 
portant in the consideration of any training scneme. 
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With a properly arranged course, and the necessary 
plant equipment, the time given below will be sufficient 
to develop the various classes of workers for service 
on the ship ways: 

4 weeks 


Acet) workers. 
Bolte 

Chi: nd caulkers 
War nters 

Dri | reamers... 


Ris t rangs 
irers and attendents. 


; 4 weeks 
In receiving the training periods the reader should 
remember that the learner is trained for only one type 
of ship, and each step is specifically related to this 
type of craft. Manifestly to train a workman to be 
familiar with any type of craft, such as a yacht, torpedo 
boat, cargo steamer or battleship, will take a longer time. 

From a labor standpoint this single-type ship idea 
is one of the great advantages of the fabricating 
program. Under a proper plan of industrial adapta- 
tion, labor can be developed quite rapidly to serve the 
construction requirements of the ways. 


Machinery Held in Storage Awaiting 


Shipment 
By H. M. SELSON 


Managing Director, The Selson Engineering Co. 


There is not an exporter of machine tools doing busi- 
ness with the Allies who has not felt at some time a 
sense of annoyance by reason of deferred delivery of 
machines that have been sold to some customer for war 
work because of some priority order of a classification 
superior to what he has been able to get. 

He may be appeased by feeling that he has done 
everything possible in the interest of his country and 
his customer and that he must bow before the decision 
of the authorities at Washington, but his vexation be- 
comes insistent, and I think justifiable, when he has 
positive knowledge that similar machines are lying in 
storage in New York either not to be sold or, if for sale, 
to be sold at a higher price than he is able to pay. 

Considering the fact that the United States Govern- 
ment has a complete list of machines in storage in New 
York, and that these machines are accomplishing noth- 
ing for the general cause, he feels that in justice to 
everybody, these machines should be put into service 
before his particular shipments are delayed. It would 
seem beyond argument that it would be to the allied 
interests if all such machines could be put to use forth- 
with. 

I am not in a position to give a complete list of ma- 
chines now out of use or to know whether in most cases 
similar machines in the factories are covered by prior- 
ity orders, but I am confident that as regards the fol- 
lowing mentioned machines investigation would disclose 
such a condition. 

The following comprise a few of the machines which 
I know to be either on the market or in the hands 
of neutral or Russian firms who are unable to ship: 

G r Cutting Machines—Brown & Sharpe Manufac- 
turing Co., D. E. Whiton Machine Co., Gould & Eber- 
hardi, Barber-Colman Manufacturing Co., Fellows Gear 
Shaper Co., Cincinnati Gear Cutting Machine Co. 
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Universal Milling Machines—Kempsmith Manufac- 
turing Co., Cincinnati Milling Machine Co. 

Grinding Machines—Cincinnati Grinder Co., Landis 
Tool Co., Thompson Grinder Co. 

Automatics—Cleveland Automatic Machine Co., Pot- 
ter & Johnston, Gridley Automatic Machine Co., New 
Britain Machine Co. 

Turret Lathes—Foster Machine Co., Warner & 
Swasey. There are also hundreds of lathes, drilling 
machines, etc. 

I would recommend that when anybody applies to the 
board at Washington for priority on a certain machine 
that the list should be carefully consulted, and instead 
of issuing a priority order to the manufacturer they 
should allot machines from what I call or term the 
dead list. 

The equity to the holder of the machine, who has had 
heavy storage bills to pay, and the difficulty in the 
matter of price that the buyer would have to pay, can 
be adjusted by the Government agreeing to replace the 
machine immediately after the war. 

Take, for instance, a Russian firm that has purchased 
a machine at $500 and has already paid $400 storage. 
The American user can buy the same make of machine 
for $650 on five months’ delivery. The American firm 
would get the Russian firm’s machine at $650, and the 
machine-tool manufacturer would agree to supply after 
the war a duplicate machine at $650, which could be 
handed over to the Russian firm. In this way the Rus- 
sian firm would be saved the expense of further storage, 
and the user would get his machine much more quickly, 
while the machine-tool manufacturer would have the 
advantage of holding post-war orders on his books. The 
only sufferers so far then would be the storehouses in 
New York. 

In a few instances something of this kind has already 
been done as an amicable arrangement between the 
three interested parties, but the ends to be accomplished 
are of far too great importance to permit of only de- 
sultory acts, and the urgency of the Government’s need 
should impel it to use its power of compulsion to bring 
all these dead assets into use. 


Export and Import Licenses 


A hasty reading of the recent proclamations regard- 
ing imports and exports might give the impression that 
both were forbidden, but the real meaning is that the 
President assumes the power to regulate, for the good 
of the United States and its allies, all trade outside our 
own borders. This power will be exercised with the 
single purpose of winning the war, and every effort 
will be made to avoid unnecessary interference with our 
foreign trade. No restrictions will be imposed upon 
either importers or exporters except such as may be 
necessary to the accomplishment of the great objective 
—the winning of the war. 

The direct handling of the problem is to be done by 
the Treasury Department and the War Trade Board. 
Licenses for the export or import of coin, bullion, cur- 
rency, evidence of debt or of ownership of property and 
transfers of credit will be issued by the Treasury De- 
partment as usual. Licenses for all other imports and 
exports, including merchandise, bunkers, ship’s supplies, 
etc., will come through the War Trade Board. 
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Acting on the recommendation of the advisory coun- 
cil on labor problems, the Secretary of Labor will ap- 
point a policy board which will formulate a program for 
the settlement of difficulties between employers and em- 
ployees arising during the war. 

The American Federation of Labor has been asked to 
nominate five persons to represent the workers and the 
National Industrial Conference Board, five, to represent 
the employers. Each group will nominate a represent- 
ative of the public, thus completing the board. 

A company in California will soon launch a 5,000- 
ton, self-propelling vessel for ocean travel. In Scan- 
dinavia several companies are advertising that they 
vill build concrete ships as large as 5000 tons, and this 
year they will launch several ships of 3000 and 4000 
tons, equipped with Diesel engines. One Scandinavian 
400-ton concrete ship has already received a Lloyd rat- 
ing. It is rumored that the French and English govern- 
ments will construct a fleet of concrete barges and coast- 
wise self-propelling ships. Concrete vessels are fire- 
proof, rat-proof and rot-proof and can stand hard usage. 

Since the first week in February, the Government has 
systematized a means of lodging the great influx of 
Federal workers, both men and women, who have neces- 
sarily been pouring into the city. The United States 
Civil Service Commission has prepared a circular letter, 
to be distributed throughout the Government offices, 
which tells the new war worker where he may be 
lodged upon arriving in Washington. This letter is 
to be inclosed with any summons from any office, to 
the worker, that as much of difficulty as possible, may 
be eliminated for the newcomer. 

This circular tells the employee that he will find a 
registration of lodgings in the room-registration office 
of the District of Columbia Council of Defense, at 
1321 New York Ave. This office is conducted by the 
Federal Government and at that place every possible 
assistance will be rendered the applicant. A provision 
for the late arrival has been made by the establish- 
ment of a booth in the main waiting room of the 
Union Station in Washington, and there a night’s proper 
lodging may be had upon application. All of this work 
is under Federal conduct. 

* * * 

On Feb. 16, there ended a great drive for men for 
shipbuilding work. The campaign has been conducted 
by the Council of National Defense, the Shipping Board, 
the State Councils of Defense and the Department of 
Labor. The drive has been from coast to coast. 

Now the appeal comes through the Federal-State 
Directors of the Public Service Reserve for all workers, 
knowing themselves to be capable of working in a ship- 
building yard, to register for this work, but neverthe- 
less to stick to their present jobs till they are summoned 
by the Board. Not all workmen are capable of doing 





the work required. Those with a certain experience 
and training will presently be needed, while in the 
immediate circumstances, every sort of laborer seems 
to be applying at these centers of industry, many of 
them being incompetent to undertake this particular 
kind of work. 

All who can help to build ships will be needed. The 
Government wishes to know where to put its hands 
upon such men. If all such competents will register 
now, much time will be saved, order greatly restored 
and the registrants need not be losers, even though 
their services are not immediately demanded. 

The London Suffrage Society established a while ago 
a training school for women welders. The Ministry of 
Munitions has found this school to be so desirable 
an adjunct to industrial organization that it has taken 
over all the payments and expenses incident to the 
work. The methods of the organization will not be 
interfered with, nor changed in any way, nor does the 
Ministry undertake to place the women, but the act 
signifies government approval of the conditions estab- 
lished by the women of. London. Under the school’s 
present conduct, women have been found to be better 
trained than elsewhere, and the school is more econom- 
ically run than are other industrial schools. 

Two hundred women who are skilled welders have 
been trained under the auspices of the London Suffrage 
Society, and when placed they receive a wage of 1éc. 
an hour. After three months of experience they re- 
ceive the minimum wage of men workers, which is an 
average of $12.50 to $15 per week. 

Aluminum welding is being taught with much suc- 
cess, and though difficult, the women are engaged and 
work successfully at this work in airplane factories. 

* = * 


A move to make the week of Mar. 4 to 9 a farm- 
implement inspection and repair week has received the 
approval of the United States Food Administration. 
The idea was started and is being pushed by the Nation- 
al Federation of Implement and Vehicle Dealers’ As- 
sociations, with the codperation of the United States 
Department of Agriculture, the Federal Board of 
Farm Organizations, the Agricultural Publishers’ As- 
sociation, numerous state colleges of agriculture and 
farmers’ organizations, farm agents, state councils of 
defense and manufacturers and dealers. During repair 
week an effort will be made to have every farmer in the 
nation inspect his machinery and immediately place his 
orders for repairs or extra parts. Unprecedented 
scarcity of malleable and steel parts, freight congestion 
which might bring about embarrassing delays, and an 
opportunity to save express and postal charges are 
urged as reasons for early orders to be put in through 
dealers. The farmers are being urged to act promptly 
as an act of loyalty in the effort for a maximum food 
production this vear. 
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The Work of the Machine-Tool Section of 
the War Industries Board 


SPECIAL CORRESPONDENCE 





hat the work of the machine-tool section of the 
Var Industries Board is not as well known as it 
-hould be is evidenced by the frequent inquiries, 
many of them from Government departments, 
for just the kind of information that is within 
their reach if they but knew it. It is simply 
another case where a lack of knowledge of exist- 
ing data delays the work of the general plan. 
A real, live, walking encyclopedia or guide which 
would keep the different departments informed 
as to the mass of information which is available 
should prove of great value at this time. 


EREWITH is a brief report indicating the 
HH nei activities of the machine-tool section 

of the War Industries Board, these activities 
being arranged chronologically, and dating from early 
October, 1917, when the department first assumed 
actual shape. 

In order to obtain an idea of the machine-tool pro- 
duction of the country, manufacturers were asked for 
shop schedules, giving in detail output per month and 
indicating both the sold and unsold proportions of said 
output. These figures were supplied for five months, 
from October to February inclusive, and when tabulated 
under types and sizes they indicated what machines 
were probably being produced in sufficient quantity 
‘Yr were overproduced or underproduced, as the case 
might be. This condition of course changed daily. 
No attempt has been made to keep a running inventory 
of machine-tool production. 

As a result of this invéntory it was possible to advise 
the War Trade Board as to modifications of their 
conservation list, which had included machine tools. 
This permitted the exportation of such tools as were 
shown to be overproduced. This was of distinct value, 
as the maintaining of such tools in this country 
imposed a hardship on the manufacturer. It also 
allowed the utilization of machine tools held for ship- 
ment at seaports, some of which machines were for 
neutral and others for enemy countries. 





FINDING WHERE MACHINES WERE 


Lists were obtained from various factories showing 
all shipments made in the previous five months to 
countries other than England, France, Italy and Japan. 
On this list were specified the selling and forwarding 
agents and warehouses where stored. This list gave 


the Government a source of immediate supply for many 
too's urgently needed both here and by our allies, and 
ste were taken to render such machines available for 
thi. purpose, 

| should be understood that the selling agents for 
‘hese machines as a rule had contracts permitting 


“nn to sell only in those neutral or enemy countries 
nich they could not ship, but that notwithstanding 
~ucs: contracts many machines were being released at 


high prices and dealt in by unscrupulous dealers. so 
that our Government, our allies and cur subcontracic”: 
frequently bought such machines at prices materiai 
above those which should have been paid. 

In order to enforce contracts between the manufac- 
turer and the agent and to prevent the selling of a 
machine from hand to hand before arrival at its ultimate 
destination, a form of “commandeer” order was drawn 
up and authorized by the Secretary of War. By this 
means any specified machine held at the ports for ship- 
ment abroad could be commandeered by an individual 
specified in the document, who was given authority to 
procure and receipt for this machine. This allowed the 
party either to pay a price mutually satisfactory to 
himself and the dealer or to seize the machine, paying 
a proportion of the price deemed fair and leaving 
the final adjustment of the matter to be settled in the 
Court of Claims. 

In order to codperate with the priority committee, 
machines held at the dock for shipment were com- 
mandeered only when priority certificates had been 
issued for such machines. In certain cases such ma- 
chines were equipped for foreign use with metric screws, 
dials, feed plates and instruction plates. In several 
such cases these machines were commandeered by th: 
manufacturer, taken back to his plant and changed ove - 
to the English standard in order to conform to thi; 
country’s practice, and afterward applied by the manu. 
facturer to the highest priority certificate he had on 
his books. 


COMMANDEERING MACHINE TOOLS 


In certain other cases these machines were com- 
mandeered for our allies, rendering such a change from 
metric to English unnecessary, permitting prompt ship- 
ment and releasing shop capacity for our own work. 

Requests were occasionally made for information as 
to the number and types of machine tools required for 
the production of specified munitions. As a good deal 
of this work was new no information was available 
in regard to proper machine-tool equipment. 

The department secured for the chief of ordnance 
a number of experts in the use of machine tools. These 
experts made time studies of the various forms of 
munitions, arriving at a basis for determining machine- 
tool needs for said munitions. These time studies were 
complete, and specified all machinery needed for a given 
production. It is of course understood that the time 
studies would not necessarily represent the actual prac- 
tice followed in a shop receiving the contract, because 
the shop would probably already have equipment avail- 
able which could be very satisfactorily applied. The 
time studies were, however, of value as indicating the 
probable ultimate requirements. 

In order to aid in properly grading priority for 
machine tools, both for our own and the Allied pro- 
grams, manufacturers of machine tools were requested 
to furnish. a schedule of their shop orders, specifying 
the dates when orders were placed, grade of priority 
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granted and date scheduled for shipment. With these 
lists in hand additional priority certificates could be 
more intelligently graded in order to ship machines 
in the order of their actual needs. 

It was hoped that complete information would be 
available to indicate the different types of material 
required on which machine tools would be used. This 
information, in conjunction with proper time studies, 
would form an accurate basis for comparing machine-tool 
requirements and machine-tool production. 

A complete statement has not yet been secured cover- 
ing this point, but the matter has now been put up 
to the heads of the various departments and the neces- 
sary information should be forthcoming. It will then 
be possible to determine accurately where expansion 
must be made along the line of production of certain 
machine tools. It has been recommended and approved 
by the army that a machine-tool reserve be established. 
This reserve will consist of machine tools of the less 
easily procured type, a sufficient quantity of which will 
be ordered and held for disposition as occasion arises. 

The necessity for such a reserve is confined almost 
entirely to the larger sizes of machine tools, of which 
a limited production is available, and which machines 
must naturally take a greater time in production. This 
renders deliveries less satisfactory when the ordinary 
course of requesting bids on such machines after a 
program of manufacture has been determined upon, 
is followed. 

The intention now is to maintain a maximum and 
minimum stock of such machines as experience indicates 
are most desired and less easily procured. Such an 
arrangement gives the manufacturer an assured busi- 
ness and reduces cost. It also does away with the 
feverish and inefficient activity which always follows 
the rushed deliveries so frequently made necessary by 
orders placed for specific demands. 

A survey was made of available machine tools of the 
larger sizes, and it was sufficiently evident that some 
means must be taken to increase in the available sources 
of supply. To this end manufacturers were requested 
to submit lists of all the large machines they had 
manufactured for periods ranging from 10 to 20 years. 
All this information has been tabulated, and a com- 
plete record now exists of the location of every large 
machine tool that is in any sense modern, so that should 
commandeering from private plants become a necessity 
the machinery for such action is available. This list 
includes about 24,000 machine tools. 


NEW SOURCES OF SUPPLY 


New sources of supply for certain machine tools 
were opened up by the department by interested con- 
cerns which did not regularly manufacture machine 
tools, and procuring for them patterns and drawings 
and the codperation of the regular machine-tool makers. 
By this means the governmental departments were able 
to place contracts for quite a number of needed machines 
with concerns that had previously manufactured some 
articles of nonessential value. 

In addition the department has a list of plants that 
may be used for the manufacture of machine tools, 
with itemized description of the equipment in their 
plant. These manufacturers are divided geographically 
into a series of. districts... A number of such manufac- 
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turers have also submitted proposals for the production 
of certain machine tools, so that as soon as a shortage 
evidences itself their plants can also be utilized. 

There are certain other general activities of the 
department, such as: 

The bringing into touch with the army, navy 
and emergency-fleet corporations various concerns 
which desire to manufacture supplies for said 
department. 

The placing before these departments of any 
machine tools that come to their notice, which they 
know to be interesting to said department. 

Recommendations to the various purchasing 
bureaus as to the prices that should be paid. 

Efforts towards the elimination of the scalper. 

Another activity of this department is the check- 
ing of prices of all machine tools purchased by our 
allies and paid for through the Government loan, 
our Government agreeing to buy equipment for 
our allies at the prices this Government pays. The 
granting of permits to purchase this equipment is 
also left to this department. 


BLOCKING THE SCALPERS 


The list referred to makes it difficult for scalpers 
and speculators, who are trying to hold up the Govern- 
ment, to obtain fancy prices on second-hand machines. 
Just as an example, the same machine was offered by 
two such scalpers, one at $22,000 and the other at 
$24,000. The real owner of the machine offered it at 
$15,000, which was a fair price. This list enabled the 
department to at once locate the machine in question 
and to block the little game of picking up from $7000 
to $9000 easy money by some of those whose patriotism 
is always accented on the first syllable. 

The knowledge of the machine tools available is also 
of great use in either commandeering or refraining 
from commandeering certain machines which are very 
badly needed. Incidentally it shows some surprising 
data as to the very small number of large machines, 
such as 16-ft. boring mills and the like which are in 
existence. . 

The inability to decide offhand as to what are and 
what are not nonessential industries is indicated by a 
little experience along this line. A large machine was 
needed for special gun work, and the list of machines 
only showed a very few of the size wanted. One of 
these, however, seemed to be in a nonessential industry, 
and a wire was sent commandeering it for Government 
use. 

No reply came for the owner, who had a small 
shop, but it did not take long to hear from the builder 
of some very important machines, also for gun work, 
that the machine which was apparently engaged on 
nonessential work was in reality working night and day 
on parts for their new machines which the Government 
was waiting for. There are dozens of such cases, and 
they go to show how useful this section has been in 
unravelling machine-tool tangles and in securing ma- 
chines which were not known to be available. 

All this has been accomplished as an advisory board 
without executive authority. Many believe that it could 
be much more effective if the committee had more 
power; if it could act more as a director of machine- 
teol manufacture and distribution. For while this woul ! 
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take over some of the activities of the Priority Board 
it is believed by some who have studied the matter 
very carefully that with the knowledge possessed by 
che machine-tool section executives, added to the data 
already collected regarding machine tools available and 

-hine-tool production, a wider actual supervision 
mrizht prove very beneficial. 

ine of the things pointed out is that this might 
relieve the congestion in certain kinds of machines 
which is now tying up some of the programs to some 
extent. Nearly every manufacturer has an idea in the 
way of shop equipment and wants machines of certain 
makes in his shop. These are the machines he naturally 
orders when he starts to add to his equipment, regardless 
of the fact that some other machine not so much in 
demand could do the particular job he has in hand 
almost if not quite as well. 

If this section had power, and this suggestion is 
written without the knowledge or consent of those en- 
gaged in this work, it might easily secure more rapid 
equipment of shops if it had the power to dictate, to 
some extent, the kind of machine to be ordered or 
supplied for emergency work. By doing this the 
work of building machine tools would be more evenly 
distributed so as to secure more rapid deliveries. Shops 
could be prevented from ordering precision lathes for 
work which could be handled on a plain bench lathe, 
thereby leaving the precision lathe to those who really 
need this kind of machine. In the same way shops 
with too great an eye for the future would be prevented 
from buying universal milling machines for work which 
could be handled on plain millers, thereby leaving the 
universal machines for those who actually need them. 

This is however speculative. The work which is 
already being done has been of great assistance to the 
production program, and both Mr. Merryweather and 
his staff are receiving congratulations from many quar- 
ters as to what they have already accomplished. 


Graphical Geometrical Progression by 
Means of the Slide Rule 


By Harry S. KARTSHER 


The writer has never seen published this method of 
finding the successive steps of a geometrical progres- 
sion by means of the slide rule and from those with 
whom he has talked it does not appear to be of common 
knowledge. The method can best be explained by & 
definite example. 

it is required to find six successive geometrical speeds 
between 25 r.p.m. and 360 r.p.m. (first and last speeds 
inclusive) : 

First, draw a straight, horizontal line and establish 
a point at the left end; remove the slide from the 
slide rule and lay it along the line with the 25 reading 
coinciding with the established point. Lay off on the 
line a length equal to the distance between the 25 and 
360 readings upon the slide; now divide the length of 
line into five equal parts, giving six equidistant points 
along the line; replace the slide along the line, with 25 
again at the established point, and it will be found that 
25, 42.5, 73, 124, 212 and 360, the six successive 
geometrical steps, coincide with each point in the order 
0! this rotation. 


AMERICAN MACHINIST 


427 


Self-Centering Driver for Rough- 
Turning Shells 
By H. A. WILSON 


Considerable difficulty has been experienced by shell 
makers, particularly those machiring high-explosive 
shells, in getting a cheap, efficient, and long-lived driver 
for the rough-turning operation. The accompanying cut 
shows a simple device which has been used on 4.5 Brit- 
ish howitzer shells with marked success for over two 




















DRIVER FOR ROUGH TURNING SHELLS 


years. In the rough-turning operation it is necessary 
for the driver to perform the dual function of driving 
and at the same time of revolving the shell true with 
the rough bore of the forging, so that after the opera- 
tion is completed the walls of the shell are of a uniform 
thickness. ; 

Expanding mandrels which support the shell inde- 
pendently of the tail center, have been tried; but owing 
to their excessive overhang they have shown a tendency 
to spring and thereby produce inaccurate work. 

The short driver shown, gives all the driving power 
necessary and centers the open end of the shell. The 
base end of the shell is centered so that with the aid of 
a tail center the shell is revolved true with the center 
hole of the forging.’ 

The end view shows the construction of the three- 
point cam and the jaws. The deeper the cut taken by the 
tool, the harder the expanding jaws grip the shell. 

The cam, the jaws, and the jaw holder are all made of 
carbon tool steel, and hardened. The jaws are serrated 
in such a way as to have a tendency to dig into the 
forging as the cut gets heavier. The jaws are kept 
from falling out of the fixture by small flanges on each 
end. No springs are used to withdraw the jaws from 
the work or to keep the jaws well into the fixture to 
enable a shell to be placed on the driver. The front end 
of the jaws are beveled so as to allow the shell to be 
easily placed in position. Originally, a piece of spring 
wire passing through grooves in the jaws was used; 
but this was discontinued. and the flanged jaw adopted 
instead. 

The end of the fixture is protected by a cast-iron 
washer held in place by a capscrew. Once a day this is 
removed and the small chips and dirt cleaned out. A 
small quantity of heavy oil or cup grease is placed in- 
side to lubricate the moving parts. 

The back of the jaw holder is flanged and the flange 
milled, giving six flat sides, thus insuring the easy re- 
lease of a shell, should it for any unforeseen reason get 
seized. It is seldom that a shell seizes after the fixture 
has machined 500 shells. Once in a while a shell in the 
first 500 is released through the medium of a wrench on 
the jaw holder. After the fixture has been worked in 
all shells can be removed by hand. 
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of the Machine Industry 


ODERN warfare is so largely 

a matter of the machine shop 

and its products that the 

machine industry in general 

and the machine-tool industry 

in particular must be utilized to 
their fullest extent so as to secure the best 
results in the shortest time. As evidence that 
the importance of these industries is being 
recognized by those high in authority we have 
only to refer to the letters in the front part 
of this issue in which the Secretary of War, 
the Secretary of the Navy and the Acting Chief 
of Ordnance express appreciation of what has 
already been done and urge continued effort in 
the same direction. 

Hundreds of machine-building firms are at 
work on munitions of various kinds; hundreds 
ef others are making machinery with which to 
make munitions or kindred products. For the 
machine-tool shop stands behind shipbuilding, the 
locomotive, the truck, the airplane and all the rest. 


HE machine-building industry has been of 

prime assistance in other ways. It has re- 
sponded splendidly to several special calls for 
asistance from the Ordnance Department during 
the past few months. It has given its best 
draftsmen, designers and engineers; it has re- 
sponded to the call for the large machine tools 
needed to make heavy guns, released them when 
they were needed in their own shops, that our 
boys in France might not lack heavy artillery. 
The machine-building industry is doing its best 
to supply the machines needed in all classes of 
Government work; it has bought large blocks of 
Liberty bonds; has induced its employees to do 
likewise, and is now pushing the sale of War- 
Savings stamps with equal vigor. 

Many shops are striving in every way possible 
to increase the production of munitions or the ma- 
chines for making them. Others are lending pat- 
terns to other builders to assist in increasing the 
total output, some even refusing compensation of 
any kind for their use. Engineers and shop man- 
agers are sacrificing large salaries and incomes 
to serve the Government in minor capacities. 


— while we are proud of the industry as 
a whole, it is time to ask ourselves individu- 
ally whether we are doing our part; whether 
we have carried the war home to our inner, selves 
and made it a reality to ourselves. 

How many of us have made any real sacrifice? 














Unless we have actually deprived ourselves of 
some comfort, if not some necessity; unless we 
have used less sugar, or fats or wheat or meat; 
unless we have smoked fewer cigars, burned less 
gasoline for unnecessary driving; bought War- 
Savings stamps or other forms of Government 
loans as the result of some real sacrifice, we 
have not dug deeply into the real meaning of 
patriotism. Doing our “bit” is not enough. We 
must do our best. 


ATRIOTISM means far more than the waving 
of flags and making pledges to support the 
Government. It means real sacrifices of various 
kinds, as we are beginning to find out. It means 
heavy taxes, the curtailment of comforts as well 
as luxuries. It has meant cold houses to many; 
it means sugarless coffee and other minor dis- 
comforts, and most of all it means to many that 
supreme sacrifice beside which all else sinks into 
insignificance—the parting with our sons with 
the knowledge that they may never return. 
Patriotism may even call upon us to give up, 
or at least to modify, some of our older ideas 
and ideals as well as the more material things. 
The old order is changing under the stress of war 
conditions not only in Russia and in England, but 
here in the United States of America as well. 
Lincoln announced that no country could exist 
half slave and half free. The present-day 
thinker with the vision of tomorrow applies this 
same axiom to a democratic form of government 
and an autocratic control of industry. The 
former was as difficult for many to accept in 
its day and’ the latter is for many today. But 
the trend of the times seems to be clearly in 
this direction. And while none can say just how 
the details are to be worked out, it is better to 
study the question with a desire to find the proper 
solution than to blind one’s vision to the possi- 
bilities of such changes in our industrial life. 


RUE patriotism demands that we consider not 

only our own interest but that of the country 
as a whole; that we earnestly and honestly and 
without prejudice seek the forward way that will 
bring the greatest good to the greatest number, 
which means the country as a whole. And find- 
ing such a way, even if it be contrary to our 
former ideas and lines of thought, that we work 
for its accomplishment rather than attempt to 
stem the tide of progress. 
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UIPMENT NEWS 


‘SHOP_E 





This department is open to all new equipment of interest to shop owners. 





Photographs and data 


should be addressed to Editorial Department, “American Machinist.” 


Gisholt 16-In. Shell Lathe 


This lathe made by the Gisholt Machine Co., Madison, 
Wis., was designed to meet simplified-operation condi- 
tions in the manufacture of shrapnel and high-explosive 
shells or parts made up in large lots. As single-purpose 
machines they are simple in design and easy for women 














GISHOLT 16- AND 25-IN. SHELL LATHE 


operators to handle. The illustration snows the lathe 
equipped with collet chuck and tools for boring and 
threading the nose end of 155-mm. shells. These ma- 
chines are made in 16-in. and 25-in. swing, with 3? and 

t in. spindle bore in several models, embodying many 
combinations with different styles of chuck and carriage. 


Amalgamated Gun-Boring Machines 


The machines represented by the illustration are 
made in three sizes and one type of varying lengths 
of bed, designated by numbers which denote approxi- 
mately the spindle bearing sizes and the swing. No. 
26 has a 6-in. spindle and is of 27-in. swing; No. 46 
has an 8-in. spindle and is of 39-in. swing; No. 56 has 
a 10-in. spindle and is of 48-in. swing. 

These machines are built by Amalgamated Machinery 
Corporation, Chicago, Ill. The beds are of close-grained 
gray iron with metal properly distributed throughout 
to absorb all vibration and be free from strains and 
tension due to uneven cooling. These are strongly 
ribbed, and when so specified by purchaser are provided 


with oil pans located under both ends of the work to 
be bored and both equalized by connecting piping. The 
ribs do not extend fully to the base level, in order to 
provide for the longitudinal flow of compound under 
the bed. The skirts of the bed extend fully from the 
guides to a wide-flanged base section and are very thick. 
Guides are regularly flat topped. 

The headstocks are invariably cast solid with the 
first section of bed. All bearings are cast-iron shells of 
considerable thickness lined with babbitt metal and 
fitted to their shafts, after which they are perfectly 
aligned by elaborate jigs and securely locked in place 
by specially treated fusible metal, which expands in 
cooling, and has a load value of about 4000 lb. per sq.in. 

Sight-feed oilers are provided for the rotating bear- 
ings that are stationary, and automatic grease cups 
for moving bearings, such as clutch members, etc. 

The main spindles are driven by double gears, one 
of which is cut on the faceplate and the other keyed 
to the spindle at the rear of the front bearing. This 
arrangement insures a directly divided lateral geai 
thrust over the entire length of the front spindle bear- 
ing and obviates any tendency to wear the spindle- 
bearing bell mouthed, as is the case when the faceplate 
only is geared. By staggered setting of the gear teeth 
the smooth gear action that would be obtained if gears 
of half the pitch were used is secured. 

The first-motion shaft on these machines carries 
sliding pinions adapted to engage gears on the second- 
motion shaft, and the position and location of these 
pinions is determined by a single lever on the front 
of the head working in a selective quadrant. 

When a pulley of any sort is furnished on the main 
drive it is made a clutch pulley with a single adjust- 
ment, and is as nearly trouble proof as it is possible ‘ 
make any device of the kind. 

Any motor arrangement preferred by the purchase’ 
is furnished.. The recommendation, following the pra 
tice of experienced users, is that motors be mount 
on the floor at the rear of the headstock on their 0\ 
base rails, and connected by wide leather belting 
pulley on the machine. When gears are used a ra\ 
hide or fiber idler is recommended. When silent cha): 
are specified a drive rated by the makers at 50 per ce”! 
over the motor rating is provided, designed for s! V 
speeds and submerged in oil. When variable-spee 
direct-current motors may be supplied they are recon 
mended on account of greater flexibility in speed co! 
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trol. The purchaser may determine the power required 
by assuming the speeds and feeds that this shop practice 
or judgment suggests and allowing 12 hp. for every 
cubic inch of metal removed per minute. A reasonable 
surplus of power above this figure is of advantage in 
eases where chips become jammed in the tools, etc., 
and most specifications call for 35- to 50-hp. motors 
for the main drive. 

Usually three-to-one ratio motors of about 400 to 1200 
r.p.m. are provided. The ratio and speeds are of course 
governed somewhat by the size and range of work to 
be performed on any one machine. A 73-hp. constant- 
speed, reversing motor is required for the rapid traverse 
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spindle. This is considered a special arrangement, and 
machines so constructed are designated by the letter 
D following the number. 

No pumps are furnished with the machines, as any 
machine pump is inadequate and central systems for 
oil or cutting compound are used. 

Faceplates are keyed and shrunk in place and are 
male faced to receive standard or special chucks, which 
are held in place by through bolts or studs. 

No chucks are included in the equipment furnished 
unless separately ordered. 

The controls are very simple and consist of a main 
motor switch, reversing switch for rapid traverse, clutch 











AMALGAMATED MACHINERY CORPORATION’S GUN-BORING 


Specifications for No. 46 machine: Swing, 
length of bed required for head- 48 in.; 


Specifications for No. 26 machine: Swing, 
length of bed required for head- 39 in. 


7 


2% ™m.; 


LATHE 


Specifications for No. 56 machine: Swing, 
length of bed required for head- 


stock, one bar guide and boring carriage, stock, ‘one bar guide and boring carriage, stock, one bar guide and boring carriage, 
11 ft.; space occupied by boring carriage, 12 ft. 6 in.; space occupied by boring car- 16 ft.; space occupied by boring carriage, 
$ in.; space occupied by headstock, 6 ft. riage, 5 ft.; space occupied by headstock, 5 ft. 10 in.; space occupied by headstock, 
2 in.; space occupied by bar guide, 1 ft. 6 7 ft. 1 in. space occupied by bar guide, 8 ft. 4 in.; space occupied by bar guide, 2 
in.; width across ways, 30 in.; top of ways 1 ft. 6 in.; width across ways, 34 in.; top ft.; width across ways, 41 in.; top of ways 


front-spindle bearing, 6 x 
6 x 16 in.; 
feed _ in.; 


to floor, 28 in.; 
20 in.; rear-spindle bearing, 
length of carriage on ways, 36 in.; 
serew, 234 in. in diameter, four-pitch Acme 
thread; diameter of faceplate, 16% in. 

yo diameter of bushing in carriage, 
5 length of bar bushing in carriage, 18 _ in.; 
in. : ratios of drive shaft to spindle, through in; 
four-gear shifts, 33, 26.4, 20.6 and 16.5 to 
1; size of pulley, 16 x 12 in., drive-shaft 
gears, 2 pitch, 4-in. face; back gear-shaft 
gears 24 pitch, 34-in. face; double-spindle 
gears, 3 pitch, 3-in. face; feed gears, 6 pitch, 
14- and 2-in, face; speed of rapid traverse, 
10 to 12 ft. per minute; feeds per spindle 
revolution, four, 0.005, 0.010, 0.015, 0.030 
in.. special feeds if desired ; width of single 


ing, 8 x 28 in. 


gears, 2 
gears, 
gears, 
pitch, 24-in. face; 


revolution, four, 


of ways to floor, 26 in. 
; rear- -spindle bearing, 8 x 24 
length of carriage on ways, 
feed screw 3% in. in diameter, 
thread ; diameter of faceplate, 33 in. ; 
mum diameter of bushing in carriage, 64 
length of bar bushing in carriage, 24 _ in.; 
ratios of drive shaft to spindle through _in.; 
four gear shifts, 38.8, 31.4, 
1; size of pulley, 16 x 12 in.; 
pitch, 5-in. face; 

24 pitch, 5-in. face ; 
3 pitch, 3-in. face; 
speed of rapid traverse, 
10 to 12 ft. per minute ; 
0.005, ‘0. 010, 0.015, 0.030 
in., special feeds if desired ; width of he 


front-spindle bearing, 10 x 
10 x 28 in.; 


to floor, 24 in.; 


front-spindle bear- 
32 in.; rear-spindle bearing, 


55 in.; length of carriage on ways, 66 in.; feed 
2 pitch Acme screw, 4% in. in diameter, 14 pitch,, Acme 
maxi- thread; diameter of faceplate, 41 in. ; maxi- 


mum diameter of bushing in carriage, 10 
length of bar bushing in carriage, 34 
ratios of drive shaf: to spindle through 
four gear-shifts, 54.2, 43.3, 34.2 and 27.1 to 
1; size of pulley, 16 x 12 in.; drive-shart 
gears, 2 pitch, 54-in. face; back gear-shaft 
gears, 24 pitch, 7 in. face; double-spindle 
gears, 3 pitch, 34-in. face; feed gears, 6 
pitch, 24-in. and 3-in. face; speed of rapid 
traverse, 10 to 12 ft. per minute ; feeds per 
spindle revolution, four 0.005, 0.010, 0.015, 
0.030 in., special feeds if desired ; width of 


24.4 and 19.4 to 
drive-shaft 
back gear-shaft 
double-spindle 
feed gears, 6 


feeds per spindle 


ways, 6 in.; thickness of ways, 3 and 2 in.; ways, 8 in.; thickness of 7 34 and 23 single ways, 9% in.; thickness of ways, 4 
hed se ction, 20 x 36 in.; width on founda- in.; bed section, 20 x 36 In.; width on and 3 in.; bed section, 20 x 36 in.; width 
tions, 38 in. foundations, 42 in. on foundations, 48 in. 

and is entirely independent of the main drive. Motors lever for feed and rapid traverse, driving clutch lever, 


and controlling apparatus are supplied by the purchaser. 

Either spindle-driven feeds or independently driven 
arrangement may be had. The spindle-driven arrange- 
ment requires a long feed screw approximately the 
length of the bed, and inside the head it carries a 
clutch member and gear which is silent-chain driven 
from a 7}-hp. motor on the outside rear of the head- 
stock or bed. This unit provides for the rapid traverse 
in both directions by using a motor-reversing switch 
conveniently placed within reach of the operator. When 
it is desired that a constant-direction motor be used 
a double clutch drive and reverse through a gear train 
is used. 

In the independently driven arrangement a motor 
and reduction gearing mounted on the rear of the bed 
at about the center, connecting with a short feed screw 
in the rear of the frame only, drives the screw for 
both feed and rapid traverse independently of the 


gearshift lever. 

Standard steadyrests are four jaw, of the entirely 
removable top type. The top is tongued and grooved 
to the base and cross tongued by steel pins to secure 
transverse location. Chilled cast-iron jaws ground to 
the required radius are recommended, but on special 
order roller jaws will be furnished. 

One bar guide is regularly furnished and will be 
supplied with bore of any size to take bar bushings. 

The carriage is furnished with inside guide surfaces 
and without side gibs. Heavy outside under gibs are 
used. The drive is by the centrally located feed screw 
and semi-steel nut of considerable length. The nut is 
provided with a spiral, or worm, gear and is revoluble 
in its bearing in the carriage. A handwheel on the 


outside of the carriage operates a shaft carrying a 
spiral pinion or worm that engages the feed nut gear, 
and by hand operation the feed may be retarded at will. 
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Machines are designated by a number given in the 
first paragraph of this article and otherwise by the 
extreme length of bed casting from end to end. To 
determine the length of machine for any proposed 
length of work add together: (a) Double the length of 
the work; (b) length required for tools and clearance; 
(c) chuck backing; (d) over-all length of boring car- 








riage; (e) aggregate length of bar guides wanted; (f) 
length of headstock. 
The first three items are necessarily furnished by 
‘ye purchaser, and the last three, for any size machine, 
ay be taken from the table of dimensions. 


Amalgamated Reinforced-Concrete 
Metal-Planing Machines 


The machine shown was designed and built by the 
\malgamated Machinery Co., Chicago, Ill. It repre- 
‘ents one of a group especially built for planing the beds 
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of large gun-boring machines, but machines of this typ: 
may be built in various sizes for other purposes. A hig 
advantage is the rapidity with which these machines 
may be constructed. The bulk of the machine, incl 
ing the bed and housings, is made of reinforced ¢ 
crete. The table, ways and rack are made in 12-¢t. 
sections. The table sections are of skeleton type, 





















AMALGAMATED REINFORCED-CONCRETE METAL-PLANING MACHINE 
Table, 90 ft. long, 13 in. thick; bed, 184 ft. long; width between housings, 72 in.; cross-rail is 4 ft. square, concrete faced 
with cast iron. 


when al! are connected together concrete is poured in- 
to the cavities, making of the tabie a huge iron-and-con 
crete monolith. It is believed that this is the first time 
that a machine of this type has been built in this 
manner. 

The machined ways, flat on one side and V-shaped 
on the other, are bolted in place by means of studs set 
into the bed after the sections have been accuratel) 
leveled by engineering instruments. The cross-rail is 
a large casting set on and securely belted to the 
concrete housing. The feed is by hand and two 40-hp., 
variable-speed motors, one on each side, drive the table. 
















of control by the French government 

over the importation of machine 
tools into France, an association of allied 
machine-tool importers has been formed 
in that country to look after the 
interests of factories represented by the 
members and to afford the government 
the codperation necessary for the proper 
distribution of machines needed for na- 
tional defense. 


|: anticipation of the ‘tightening 


The association, which is officially 
known as the Chambre Syndicale des 
Representants Directs de Fabrique Ang- 
laises ou Americaines de Machines et 





Organization For Handling Machine Tools 
in France 


Outillages, includes among its members 
the following companies: Alfred Her- 
bert, Ltd., France; Compagnie Ingersoll- 
Rand, Burton Fils, Cope & Simon, Her- 
bert Morris, Ltd., Allied Machinery Co. 
de France, J. Ryan, A. Moulin, Société 
Francaise, Arnold Wicksteel, George E. 
Fogarty (representative of 2 group of 
Fitchburg manufacturers), Hounsfield 
Fils. The president of the association 
is F. A. Choffel, managing director of 
the Ingersoll-Rand Co. in France. Mem- 
bership in the association is limited 
strictly to individuals, firms or companies 
of allied nationalities. All members must 
be direct factory representatives. 
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Washington, D. C., Mar. 2, 1918—If one still has 
anv lingering doubts as to the complexity of modern 
civilization or still believes that his industry is inde- 
pendent of all others, the present confused industrial 
situation should dispel these illusions. The Ordnance 
Department is getting straightened out in commendable 
fashion in spite of some attempts to “sprag” the wheels. 
Production has been stimulated in many quarters, but 
this condition, which ordinarily would be welcomed 
with joyous acclaim, is getting us into a tangle that 
no one seems able to unravel. 

Commodities are beginning to pile up faster than 
the railroads can get them to the seaboard or than 
ships can take them away. And the remedy for this 
state of affairs has not yet been found. It is this con- 
gestion, only now becoming generally 





the way of industry at present, so the President’s 
message to the strikers was considered as pointed and 
satisfactory. Still, on the other hand, we must not 
forget that at this critical time men of high repute 
have admitted charging the Government $2000 an acre 
for land which they had previously paid $200 for, 
and which they had bought solely for the purpose of 
speculation. A wage of $6.60 a day, as asked for, 
is high for a carpenter, but to him it probably looks 
rather small when compared with a profit of $1800 an 
acre made by merely signing a few so-called legal 
papers. And his patriotism is not deeply stirred if 
he feels that the men who have so profited already 
have more money than they can use, while his $6.60 
a day (allowing that he gets it) does not reach much 

above the actual cost of living... We 





known, that was the real cause of 
“workless” days and not any shortage 
of coal. The bad weather defeated 
the plan to some extent and strength- 
ened the Kaiser’s claim to being on 
good terms with the head of the 
weather bureau; but the shutdowns 
did prevent the piling up of more 
freight shipments and helped to clear 
the situation, even if only temporarily. 

The railroads are in notoriously bad 
shape—the outcome of several years 
of railroad politics in an endeavor to 
force an increase of rates—for divi- 





We have 
got to 


win this 
war 


all resent the delay when ships: are 
needed so badly; we feel that nothing 
should cause the waste of a minute in 
this our period of greatest need; but 
we ought not to hypocritically preach 
patriotism to $4.88-a-day men and 
overlook the utter lack of it in those 
who have absolutely no excuse for 
their actions. The time has come 
when we must look matters squarely 
in their face and line ourselves up on 
the right side, no matter who is on 
the other. Ana, incidentally, this is 
also a good time to make ourselves 








dends were paid in many cases 

whether new rolling stock was bought or not, and the 
nation is now paying the penalty. Ships are not yet 
being built in sufficient numbers to offset U-boat sink- 
ings, and on top of this scarcity of tonnage come the 
shipyard tie-ups, which create a series of emotions. The 
nature of these emotions depends on whether you own 
stock in the shipyards, are employed in the yards, 
or are solely and entirely concerned with winning 
the war. 

The situation is serious—more so than many realize, 
and particularly so to those who fail te understand that 


the labor question has more to it than merely the fixing 
of wages and hours. Every day’s delay in the shipyards 
means that fewer men and less food can be shipped 


0 there” this year. 

At a time like this the first impulse is to say all 
manner of unkind and even violent things about men 
who refuse to work for $4.88 a day. In fact it is 
enough to urge that nothing should stand in 


strong 


visualize and realize that the Govern- 
ment is not a thing apart from us, with plenty of money 
and resources, but that it is a boiled-down essence of 
ourselves. 

For every $1800 profit extracted, legitimate or other- 
wise, we as citizens and taxpayers must dig down in 
our jeans for that $1800 plus the cost of collecting 
it and plus the cost of enacting laws by which the 
aforesaid $1800 comes back in the form of taxes. And 
the $4.88-a-day man pays his full share in the way 
of rents, food, transportation and otherwise—not to 
mention the income tax to which he is liable, if he is 
single, under the new dispensation. 

Another slant at the complexities, in which labor and 
transportation play a big part, is the question of farm 
produce, which must be had for domestic use, for our 
troops and for our allies. With ship carpenters at the 
$6.60 a day demanded, and with munition workers at 
from $5 to $20 per day (depending on whether it is a 
cost-plus contract or not), the farmer stands mighty little 
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chance of getting men at $40 a month, a wage even 
higher than the usual rate. 
farmer cannot produce the crops on which we depend. 

But in the Middle West, at least, the failure of 
transportation has imperilled millions of bushels of corn 
which had to be garnered before it was ripe to avoid 
the frosts. This must be dried before warm weather 
comes, or it will be a total loss. The railroads do not 
seem able to carry it to the elevators for drying, and 
unless they do, or some genius devises a way to dry 
the corn where it lies, the farmers may lose millions 
of dollars. More than this, they are not likely to plant 
heavily this year, knowing that railroad transportation 
is so far behind the needs of the country. 

There is no use trying to coax back the water that 
is already over the dam (even the other variety of 
“dams” have not cleared the situation) ; but it is evident 
that some sort of planning must be done—if we are to 
eat good, square meals ourselves, not to mention saving 
food for our allies—which will coérdinate farming, 
manufacturing and transportation in such a way that 
there will be enough food, that it will not be -wasted 
or sold at speculative prices, and that labor’s wages 
will at least be sufficient to provide a modicum of 
well-being for themselves and families. But if no con- 
structive planning is done by those who ought to do 
it we may expect more different kinds of industrial 
hell than we have ever dreamed of. Logic finds little 
response in an empty stomach, especially when the 
“tummies” of the kiddies are in the same condition. 

The lack of ships makes it impossible to send our 
munitions “over there” as fast as we had planned and 
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hoped. The railroads can thank the Kaiser for furnish- 
ing them with an alibi, for had we the ships we should 
then have been tied up for want of locomotives and 
cars to haul the products of the shops to the seaboard. 
The result of this is bound to show later in a cur- 
tailment of production, for obviously it is useless to 
manufacture two or three times as much as can be 
shipped. This curtailment is already felt in some 
quarters, and men are being laid off, bearing out the 
contention of labor officials that there is no shortage 
of man power. 

This is affecting builders of machine tools as well 
as makers of munitions and other products, because 
the machine-tool industry is the foundation of all the 
others. And it is hard to say where the ramifications 
will stop. 

With the stoppage of war work for lack of ships 
it is evident that one of two things must happen: 
either some avenue of employment must be found for 
those who will be thrown out of work, or there will 
be thousands unemployed in the industrial sections of 
the country. It is not a cheerful prospect, but it must 
be faced, and the more wisely it is considered and 
acted upon the more likely are we to win the war 
quickly. And time is a most important element. 

We can be sure that men will not see their families 
starve. They will not forget that great fortunes have 
been made during the past three years as a result of 
war contracts, in spite of the higher wages that have 
been paid to some, and they are very likely to demand 
a pro-rata share of the edibles of the country. Money 
as such does not count when people are hungry. 





How to Save Coal 


is for coal. Experts place the avoidable 
waste of coal in the boiler plants of the in- 
dustries at 10,000,000 tons a year. A boiler effi- 
ciency of 65 to 70 per cent. can be easily main- 
tained; but 40 to 50 per cent. is more common. 
The conditions that influence boiler efficiency 
change suddenly and frequently during the day. 
No one thing promotes fuel economy more than 
keeping a record of: 


| \IFTY to 70 per cent. of the cost of power 


1. The weight of coal fired to the boiler. 

2. The weight of feedwater and its tempera- 
ture. 

3. The average percentage of CO’ 
dioxide) in the flue gases. 

4. The temperature of the gases as they leave 
the boiler. 

5. The draft for combustion. 

6. A record of the weight of steam generated 

in each boiler is often desirable. 


(carbon 





in Industrial Plants 


By FRED R. Low, Editor of “Power” 





ing these, your engineer not only can find 

the highest wor’cing efficiency, but by ref- 
erence to his records can immediately discover 
sources of waste. Without this knowledge oper- 
ation is mere guess work. 


Pine ese, with the apparatus for measur- 


Some questions to 


ask yourself: 


Is my plant making the maximum use of ex- 
haust steam and hot gases? 

Is the warm condensate from drips and indus- 
trial machines returned to the boilers or wasted 
to the sewer? 

Are the steam traps tight? 

Are the boiler settings air tight? 

Would not mechanical stokers be a paying in- 
vestment ? 

Are the steam, hot-water and refrigerating 
pipes suitably covered? 

Won’t you ask your engineer to report to you 
on the above? 
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MANUFACTURE of the (5701 





BIGHT EXPLOSIVE SHELL 

















This article and the ones to follow will describe 


Part the methods used in the manufacture of the 75- By 
mm. Mark I, high-explosive shells by the Worth- 
One ington Pump and Machinery Corporation, at: S. A. Hand 


its Jeanesville Iron Works plant, Hazleton, Penn. 











Government and are made by the Valley Forge, 
Verona, Penn. 

The composition of the steel in these forgings is: car- 
bon, 0.50 to 0.60 per cent.; manganese, 0.60 to 0.80 per 
cent; silicon, 0.15 to 0.25 per cent.; sulphur (not over), 
0.05 per cent.; phorphorous (not over), 0.05 per cent. 

The physical properties required are: a tensile 
strength of not less than 90,000 nor more than 120,000 
lb. per sq.in. of section; an elastic limit of 45,000 Ib., 
and an elon- 


[o forgings for these shells are furnished by the 
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By using these gages at several points in the same 
plane, any eccentricity of the hole in relation to the 
outside will be noted and the amount can be measured. 

The amount of eccentricity allowed in these forgings 
is ;*; in. from the axis. In other words, if the forging 
was chucked true with the inside and rotated, an in- 
dicator should show a deflection of not over ;4, inch. 

All forgings have the heat number stamped on the 
base, and forgings bearing the same heat number are 
kept in a separate group. Each group is put through 

the various 


Wall thickness requir 
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which on the average would correspond to a Brinell 
reading of about 217. The illustration, Fig. 1, shows 
the forging in heavy lines, and the comparative size of 
a finished shell body in section. 

Figs. 2 and 3 show gages for testing the thickness 
of the wall of the forging at two points. The contact 
points of these gages can be spread apart to enable them 
) pass over the walls of the forgings, and when re- 
leased the springs bring the points in contact with both 
the interior and exterior surfaces of the walls. Point- 
ers at the other end of the gages travel across graduated 
pads as the gage points are opened or closed, and indi- 
cate any deviation from the normal wall thickness. 





shown in the illustration, Fig. 5. This is done in a 
lathe and the shell is held in an air-operated chuck 
having an interior ring that is cut into three equal seg- 
ments, one of which is shown at A in the illustration. 
Each segment has a serrated pad B of hardened steel on 
its inner surface. 

When the air pressure is applied, the three segments 
close in on the shell and the serrations in the pads 
serve to prevent the shell from slipping in a rotative 
direction when under pressure of the cut that is taken 
in this machine. 

When the air is released the segments are forced out- 
ward by springs C, which releases the shell. 
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GAGE NO.455 FOR WALL THICKNESS 
TOOL STEEL ,Harden and Grind 
FiG.2 


FIGS. 2 AND 3. 


"The cutting-off tool is a stellite blade about % in. the hole, washer end first, the function of the washer 
thick and similar in shape to the blades generally used being to keep the gage rod approximately in the center 
in cutting-off toolholders. In this case no toolholder of the hole. When the end of the gage rod bottoms in 
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GAGE NO.402 FOR WALL THICKNESS 
T00L STEEL Harden and Grind 
6.3 


GAGES FOR WALL THICKNESS 


is used, as the blade is clamped in a channel at the side_ the hole, the lathe carriage is moved until the left side 
of the tool’ block which is very heavy and rigid. of the tool is brought flush with the inside face of the 


SEQUENCE OF OPERATIONS 


Cut off open end. 

. Grind tit. 

Center. 

. Rough-turn. 

Face base and cut off center. 
Rough-bore and face for, depth. 

. Finish-bore. 

Volumetric test. 

. Recenter. 

Forge in nose. 

Machine nose and check for length. 
Thread-mill nose. 

Heat treat. 

. Sandblast interior. 

Screw in plug and test for eccentricity 
. Finish-turn. 

. Grind bourrelet. 

. Profile with form tool. 

Form-grind nore. 

Turn band groove and form base. 
. Remove center plug and test for concentricity. 
. Knurl band groove. 

9. Shear off tit. 

0. Grind base. 

1. Wash. 

22. First Government inspection. 

23. Hydraulic test. 

24. Press on band. 

25. Groove base for gas check. 

26. Turn band. 

27. Assemble gas check and washer. 
28. Marking. 

29. Second Government inspection. 

30. Slushing and packing. 
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bent part. 
Cutting off the end with the tool‘in this position 











TRANSFORMATION FOR OPERATION 1: CUT OFF 
OPEN END 


Machine used: American or LeBlond lathe; Special fixtures: 
Air-operated chuck; Gages: 1, for setting tool; Product:on: 60 
per hour; Cutting tool: Stellite. 
leaves an allowance of 4 in. for facing the bottom of the 
hole to bring it to the proper depth. Ordinarily this 
allowance would be ample, but in machining these forg- 
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The gage D is for setting the tool to the proper po- ings it is sometimes necessary to remove more thar = 








DETAIL OF FINISHED BAND 


/ 20218 


4. FINISHED SHELL 


1 
- 


sition. It is a steel rod with one end bent around to in. of stock from the bottom of the hole, as will be ex- 
form a half circle. The other end is threaded and has plained later. As in the illustration the pieces cut from 


a thick washer about 2 in. from the end which 


by 2 nuts. After being chucked the gage is put into and vary in length from 14 to 24 inches. 


is held the open end of the forgings are very irregular in shape 
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After the end has been cut off, the tit, shown at A, 
Fig. 1, is ground a t the ena to remove the scale. This 
is ‘done to expose any cracxs or flaws that may have 
been developed during the process of forging. It also 
- a clean surface at that point for drilling and 
intersinking the center. 
centering, the shell is held on an air-operated 
ndrel having six serrated buttons of hardened steel, 
of which are near the front and three near the 
rear and equidistantly spaced in relation to the cir- 
cumference. When air pressure is applied these buttons 


gi\ 
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Even with this comparatively light chip, a surface 
speed of 67 ft. per min. is all that can be maintained 
continuously without destroying the cutting edge of the 
tool. 

An attempt was made to do the rough-turning at a 
speed of 100 ft. per min., but the stellite tools would 
not stand up, so the speed was reduced. 

After the rough-turning, the shell is transferred to 
a turret lathe to be rough-bored and the hole faced to 
depth. It is held in an air-operated chuck similar to the 
one used in the cutting-off operation, and the boring 



































FIGS. 5 TO 8. 
Fig. 5—Cutting off open end. Fig. 6—Rough-turning 
are forced outward and grip the interior of the shell. 
When the pressure is released the buttons are forced in- 
ward by flat springs, allowing the shell to be easily re- 
moved from the mandrel. 

After being mounted on the mandrel the shell is re- 
volved while the combination drill and countersink is 
held stationary’ in the tailstock spindle and is fed to 
the work by means of a lever. 

Next, the shell is rough-turned on the outside, and 
for this operation it is held on a mandrel similar to the 
one just described, and the outboard end is supported by 
the tail center. 

The tool used is stellite and is rigidly held in a 
special tool block as may be seen in Fig. 6. 

At A is a guard which has proved very effective in 
preventing the chips from flying toward the operator. 

in roughing, the diameter is reduced from 3.30 to 3.12 
in. This would indicate that the chip removed is only 
0.09 in. thick, but in reality it is much thicker; the 
thickness according to the eccentricity. 


VARIOUS OPERATIONS ON THE 


Fig. 


SHELLS 
7—Rough-boring Fig. 8—Facing bottom of hole. 

is done with a single pointed tool held in the end of a 
boring bar as shown at A in the illustration, Fig. 7. 

By referring to the illustration, Fig. 1, it will be 
noticed that the hole in the shell is tapered for a con- 
siderable distance at the base end, so that in boring the 
hole it is necessary to provide means for guiding the 
boring bar and tool to produce this taper. 

For this purpose the bar, Fig. 7, carrying a single- 
pointed tool A, is mounted on the movable member of 
a cross-slide B, the stationary member C being fastened 
to the turret. In addition to carrying the boring bar, 
the movable member of the slide is provided with a 
lug projecting to the rear. This lug carries a hard- 
ened-steel roller which fits into a profile guide or cam D, 
rigidly mounted on the lathe shears at the rear. This 


guide or cam which is also made of hardened steel, 
is of the proper profile to produce a hole of the required 
contour. 

The hole is next faced at the bottom to bring it to 
the proper depth; this is done by a cutter A, Fig. 8, 
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at the extreme end of the bar B. On the bar B near In facing the bottom of the hole it is often necessary 
the turret will be seen a collar C which carries a flat- to remove the shell from the chuck, shake out the chips 
nosed tool D. The distance between the faces of the and carefully examine the appearance of the metal at 
cutter A and the flat-nosed tool D is equal to the depth 
of the hole in the shell. 

Thus it will be seen that if it should be necessary 
to deepen the hole more than was allowed for in pre- 
vious operations, a corresponding amount of metal will 





TRANSFORMATION FOR OPERATION 4: ROUGH TURN 
EXTERIOR 
Machine used: American or Hamilton lathe; Special fixture: 


Air-operated mandrel; Gages: Snap and machine stop;; Spe d: 
67 ft. per minute; Cutting tool: Stellite; Production: 24 per hour. 

















TRANSFORMATION FOR OPERATION 5: FACE BASE AND 
CUT OFF CENTER 
Machine used: LeBlond lathe; Special fixtures. Air-operated 


chuck and two tools set in gang; Gages: machine stop; Produc- 
tion: 30 per hour. 
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TRANSFORMATION FOR OPERATION 2: GRIND TIT 


Machine used: Gardner disk-grinding machine; Special fix- 
tures: None; Production: 200 per hour. 
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TRANSFORMATION FOR OPERATION 5A: ROUGH-BORE 
AND FACE TO DEPTH 
Machine used: American. LeBlond or Foster turret lathe; 
Special fixtures: Air-operated chuck, cross-slide on turret, profile 
guide on machine, boring bars and collar with facing tool; Gages: 
Plug; Production: 15 per hour. 








TRANSFORMATION FOR OPERATION 3: CENTERING 


Machine used: American or LeBlond lathe; Spec‘al fixtures: 
Air-operated mandrel; Gages: None; Tool: Combined drill and 
countersink high- speed steel ; Production: 45 per hour. 


be removed from the open end of the shell by the tool 
D, and the proper depth of hole will be maintained. 
This provision is necessary because in forging the 
shell blank, the piercing punch becomes so hot during 
continuous use that the end is gradually burned away; eminem wen eum «4: se 
this leaves the hole somewhat shallower that it should inthis tents Gallien teins Games tenes sieaneil 


be, greatly enlarges the radius at the bottom corners chuck, cross-slide on turret, profile guide on machine-boring bars 
and collar with facing tool; Gages: Plug and depth; Production: 


and makes the metal spongy at the bottom. 15 per hour. 
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the bottom of the hole and if the metal at that point 
is not clean and sound, to continue the operation until 
«ood metal is found. This operation is essentially one 
m ° eyt-and-try, as the amount of poor metal that it is 
necessary to remove is an undetermined factor. 

After the rough boring has been completed the base 
of the shell is faced off to cut out the original center 
and to form a tit for the new center. This is done in 
a lathe and the shell is held by an air chuck of the same 
general type as has already been described and which 
is in general use for all operations where chucking is 
necessary. Two tools 4 in. wide are used. They are 
set side by side in the tool block, and the one on the 
right projects 2 in. beyond its neighbor. Thus it will 
be seen that when the tool on the right has rcached the 
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FIG. 9. GAGE FOR BASE THICKNESS 


center the other tool is still 2 in. away from it. This 
leaves a new tit ? in. in diameter and 3 in. long. 

The next operation is that of finish boring which is 
practically a repetition of the rough-boring operation. 
After finishing the bore the hole is gaged for diameter 
with a limit gage, and the base thickness is gaged 
by the gage shown in Fig. 9. The shell is stood 
on end on the base A and the rod B is let down to the 
bottom of the hole. The two marks C and D near the 
top of the rod represent the maximum and minimum 
thicknesses allowable. 


Why Small Tools Do Not Last 
By W. D. FORBES 


There has come to my ears of late a great amount of 
grumbling about the quality of material now used in 
small tools such as taps, reamers, drills, etc., and to 
poor material is laid the unsatisfactory quality of tools. 
I took the trouble to make inquiries of those who manu- 
facture small tools, and such toolmakers assured me 
that no change in the quality could be traced by them, 
nor would they admit that the work was not up to pre- 
vious standards; but they did admit that they had re- 
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ceived endless complaints about their products. On look- 
ing into the matter I found that there was good reason 
for the complaint, namely, that the tools were being 
used by very unskilled men—in fact were abused. Taps 
were used without proper oiling: they were wrenched 
about and treated without any knowledge of their re- 
quirements. This was also the case with all other small 
tools. Where the tools were in the hands of skilled 
men they were doing never less than twice as much 
work in a given time as previously. These two condi- 
tions told the whole story to me. Unskilled men have to 
be used, while skilled men just do more than formerly, 
and it is evident that under these conditions small tools 
will not last as long as heretofore. 

I found milling cutters were among those complained 
of, and the cause of dissatisfaction was traceable 
to the reasons I have cited. Another reason for some 
of the tool troubles is that harder material is being 
used in many Governmental articles; also on account of 
hurry in the annealing of steel it is not always prop- 
erly done. There are those who may differ from me 
in my deductions, but my reasons may be easily proved 
by observation. I believe that the small toolmakers 
are making their products up to standard and are 
not to blame for the many complaints made against 
the durability of their products. 


Safeguarding Sales 
By H. D. MURPHY 

The article on safeguarding sales by George W. 
Shaw, on page 100, brings to my mind an instance 
where we considered ourselves properly safeguarded, 
and our experience may be of interest to your readers. 

A corporation made a contract with us to supply 
certain equipment for a building which it was erect- 
ing for the United States Government. The material 
was supplied without hesitation inasmuch as not only 
was the general contractor bonded but Uncle Sam was 
the paymaster. 

Practically over night the corporation was thrown 
into the hands of a receiver and it developed that the 
general contract was not between the corporation and 
the Government, but concerned only one member of the 
corporation, who as an individual had secured the con- 
tract and had been duly bonded. Upon the formation 
of the corporation he assigned to it all his assets, in- 
cluding this contract. The receivership was caused by 
the fact that the two sureties who had bonded the in- 
dividual had also gone into the hands of receivers. 

Since, these differences have arisen, the United States 
Government has refused to advance any money to the 
individual, because he is without bonds, or to the cor- 
poration because no assignments of contracts are rec- 
ognized by Uncle Sam. It therefore became necessary 
for the various subcontractors to proceed with their 
work so that the building could be inspected and ac- 
cepted as completed. Of course payment in full for 
completing this work is assured by the court, but pay- 
ment for work done previous to the date of receivership, 
even in the case of subcontracts entirely completed, is 
subject to unknown shrinkage. Furthermore the legal 
lights state that all creditors are entitled to a slice of 
that money whether interested in this particular build- 
ing or not. 
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The Call 


By BERTON BRALEY 


HE nation calls for service and for labor 
Of soul and body, intellect and brawn, 
For after years of peace we draw the saber, 
And every man must help to “carry on!” 
Amid the quiet office or the clamor 
Of shop and forge, the call to war is heard; 
The draftsman’s pen, the workman’s lathe and hammer 
Must gain new zest in answer to the word. 


HIPS, more ships, and motors and munitions, 
Tools, supplies, in streams that never cease, 

These we send upon their mighty missions, 

To aid the war that we must make for peace. 
Nor is this challenge and this call to duty 

For labor only, capital must do 
It’s yeoman service—not for spoils or booty, 

But with the will to see the nation through! 


HE country’s task is huge, let no man scoff it, 
But though machinists have a vital share 

In that vast job, they must not look for profit, 

In wage or dividend, save what is fair; 
The soldiers who are serving in the trenches 

Know well enough what they are fighting for; 
It is the men at drawing boards, at benches, 

At office desks—who must wake up to war! 
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Heat-Treating 3-In. Shrapnel Shells 


SPECIAL CORRESPONDENCE 





The munitions department of the Houghton 
research staff has compiled the following data on 
the heat treatment of three-inch shrapnel shells, 
one of the most largely used projectiles, and 
hich the Government has under heavy contract 


for manufacture at present. 


steel. 


for annealing purposes. 
will depend wholly upon the chemical analysis of the 
For instance, upon steel testing, carbon, 0.44 
to 0.63 per cent.; 
phosphorus, 0.018 to 0.022 per cent.; 
to 0.036 per cent. 
heat required would be 1360 to 1425 deg. F. The shells 


The heat for this operation 


manganese, 0.65 to 0.76 per cent.; 
sulphur, 0.032 
; silicon, 0.18 to 0.25 per cent., the 


should be brought up to this heat within a period 


of six hours and 





HE schedule given herewith enables the plant 
which perfected it and is now using it on shells 


that are being rushed to Persh 


France to turn out 7300 shells every 24 hours. 
The accompanying illustration shows the layout of 
the heat-treating room most necessary to carry out effi- 


ciently the schedule of operations giv 


First Operation—The billets are placed in the muffle 
furnace and brought to an even heat. 


ing’s batteries in 
air. 
en. 


It is very im- 


hours—a total run of about eight hours. 
are allowed to cool slowly in the furnace until a tem- 
perature of 400 deg. F. 
removed from the furnace and allowed to cool in the 


held at this heat from one to two 
The shells 


is reached. They are then 


Third Operation—After the annealing operation the 
shells are sent to the rough-turn operation and then 
back to the heat-treating room. 

Fourth Operation—One shell per minute is put in the 


This Construction has a Production 
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LAYOUT OF THE HEAT-TREATING ROOM 


In the hardening and drawback furnaces 
the 21 holes in the preheaters and eight in 
the lead bath are so designed in number as 
to give the correct time of heating the 
Shells. 

The space between the furnaces is utilized 
in piling up shells previous to their going 
into the preheater. 

The oil tanks are arranged so that there 
is one for each hardening furnace. These 
tanks are adequately cooled by means of 
cold-water pipes. 

Below the oil tanks will be seen the 
draining tables, which are so equipped that 
_, oil runs back from the tables into the 

F Ss. 

rom the draining tables the shells are 


place d on trucks and taken to the draw- 


portant that an even heat be used in 
light or heavy, uneven wall. 


muffled operation they are placed in 


In order to avoid the 
Possibility of such condition the billets must be turned 
over so as to receive an even temperature. 

Second Operation—After the shells come from the 


back furnaces. (See seventh operation). 
This draw-back operation follows the same 
procedure as the hardening operation. 

From the draw-back furnace the shells 
are placed on the cooling tables. The tops 
of the cooling tables are made of a heavy 
meshed wire, so as to allow a free circula- 
tion of air around the shells while they are 
cooling. 

When the shells are sufficiently cooled 
they are placed on trucks and sent to the 
machine shop. (See eighth operation). The 
electric clock referred to in the fourth oper- 
ation is so designed that it will ring onc? 
a minute. Thus the shells are removed 
from the furnaces every minute. 

One pyrometer takes care of the six hard- 
ening furnaces and the other pyrometer 


order to avoid a 


another furnace 





takes care of draw-back furnaces. 

The furnaces, tanks and tables are num- 
bered from one to six so that the chief 
heat treater can keep track of the shells in 
process. 

It will be seen that the passageway be- 
tween the hardening furnaces, oil tanks, 
drain tables, cooling tables and draw-back 
furnaces are very wide. Liberal width is 
allowed so that the work can be handled 
with the greatest facility and congestion of 
shells in process avoided. 

The shells are pre-heated to increase pro- 
duction. If a cold shell was placed di- 
rectly in a lead pot heated to 1490 or 1525 
deg. F., it would naturally reduce to a 
considerable extent the temperature of the 
lead pot. 


preheater of the lead pot. Temperature of the preheater, 
800 to 900 deg. F.; 
One shell per minute is then removed from the pre- 
heater and placed in the lead pot. 
pot, 1490 to 1525 deg. F.; capacity of lead pot, 8 
shells. One space to be left unfilled, which space is used 


capacity of preheater, 20 shells. 


Temperature of lead 
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as a starting point. This method will give the shells 
27 min. under heat. Many concerns are equipped 
with an electric clock for timing this operation. 

Fifth Operation—The shells are removed from the 
lead bath and quenched in Houghton’s No. 2 soluble 
quenching oil and allowed to cool. 

Sixth Operation—Shells are taken from the quenching 
tanks and placed upon the draining table and surplus 
oil is allowed to drain. 

Seventh Operation—The shells are removed from the 
draining table and given a draw-back operation. The 
required heat on the draw-back operation should be 
1050 deg. F. The shells are drawn at the rate of 1 
per min., receiving about 27 min. heat overall, and 
then placed on the cooling table. 

Eighth Operation—From th. -ocling the shells re- 
ceive what is known as the nose cperation. The ma- 
chinery used for this operation is generally a large 
punch such as that used for hot punching. This opera- 
tion was tried out for hot nosing by a superintendent 
of a very large plant in the Middle West, but it was 
discovered after considerable experimenting that the 
process could be done by cold nosing at the rate of 
3500 shells every 10 hours. 

Ninth Operation—The shells pass to the final ma- 
chining, and are finished and packed. 


The Great Value of Constructive 
Inspection 
By D. G. MEIKLE 


Ne mechanic in his senses would take exception to 
the articles by “Teckeer” regarding constructive in- 
spection on page 213 of the American Machinist. 

It is unfair to many toolmaking establishments, 
however, to imagine that no such inspection exists, 
because it would be equivalent to self-destruction to 
neglect any possible precaution that would prevent the 
scrapping of valuable tool work. It would be impossible 
to avoid any such contingency if work were allowed 
to ramble from the planing machine to the boring mill 
and so on without checking over each consecutive oper- 
ation and correcting the error before it was multiplied. 

In our own shop each operation on every detail is 
estimated and typed on a sheet fastened to the blueprint 
of the detail, time saved on the estimate going as 
bonus to the workman. We have a superintendent, 
two foremen and three machine inspectors, whose com- 
bined duties consist in seeing that work is carried 
through with the minimum amount of error and delay. 
The machine inspectors are responsible for the checking 
of each operation on the machine, and every boring job 
has the buttons checked up before any hole is bored. 

The foremen are on hand at all times to give advice 
and straighten out difficulties. The superintendent has 
charge of the whole, and adjusts all differences. This 
system has been in operation for some time and its 
success is unquestioned. 

Each detail is held up on completion until all com- 
ponent parts are finished, and then sent to assembly. 
So we agree with “Teckeer” in the main points of his 
argument, and will be glad at any time to show him one 
toolroom at least where constructive inspection is car- 
ried out in every possible way. 
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Lathe Gears for Cutting Metric Screws 
By EDWARD J. RANTSCH 


I have arranged the accompanying table of gearing, 
to be used when cutting threads of metric pitch in 
lathes having lead screws of English pitch. The pyro- 
portion of gears necessary to cut pitches given in table 
may be determined at a glance. Mention is here made that 
should one desire to cut a 3-mm.-pitch thread on a lathe 
having a 6-pitch lead screw, it would be necessary to 


resort to compound gearing (in this case a = 
3x5 _ 3 12 _—s 36 5 5 25. 
5X24 5 * if ~ 6 4 24 <X 5 = ig im 


which gears 36 and 25 are the driving gears and 60 
and 127 the driven gears. The 127 gear should be 
placed on the screw. The 127-tooth gear is special, 


TABLE FOR CUTTING METRIC THREADS 


2s 

20 

me 

sm No. of Threads per ! Inch of Lead Screw. 

— 

Se 1 2 3 4 5 6 8 10 12 
} 15-127 20-127 25-127 30-127 
1 15-127 20-127 .25-127 30-127 40-127 50-127 60-127 
j 15-127 225-127 30-127 374-127 45-127 606-127 75-127 90-127 
2 20-127 30-127 40-127 50-127 60-127 80-127 100-127 120-127 
23 25-127 374-127 50-127 624-127 75-127 100-127 125-127 150-127 
3 15-127 30-127 45-127 60-127 75-127 90-127 120-127 150-127 180-127 
4 20-127 40-127 60-127 80-127 100-127 120-127 160-127 200-127 240-127 
5 25-127 50-127 75-127 100-127 125-127 150-127 200-127 250-127 300-127 
6 30-127 60-127 .0-127 120-127 150-127 180-127 240-127 300-127 360-127 
7 35127 70-127 105-127 140-127 175-127 210-127 280-127 350-127 420-127 
8 40-127 80-127 120-127 160-127 200-127 240-127 320-127 400-127 480-127 
9 45-127 90-127 135-127 180-127 225-127 270-127 360-127 450-127 540-127 

10 50-127 100-127 150-127 200-127 250-127 300-127 400-127 500-127 600-127 

1) 55-127 110-127 165-127 220-127 275-127 330-127 440-127 550-127 660-127 

12. 60-127 120-127 180-127 240-127 300-127 360-127 480-127 600-127 720-127 

13. 65-127 130-127 195-127 260-127 325-127 3 0-127 520-127 650-127 

14 70-127 140-127 210-127 280-127 350-127 420-127 560-127 700-127 

15 75-127 150-127 225-127 300-127 375-127 450-127 600-127 750-127 

16 80-127 160-127 240-127 320-127 400-127 480-127 640-127 

17 85-127 170-127 255-127 340-127 425-127 510-127 680-127 

18 90-127 180-127 270-127 360-127 450-127 540-127 720-127 

19 95-127 190-127 285-127 380-127 475-127 570-127 

29 100-127 200-127 300-127 400-127 500-127 600-127 

21 105-127 210-127 315-127 420-127 525-127 630-127 

22 110-127 220-127 330-127 440-127 550-127 660-127 

23 115-127 230-127 345-127 460-127 575-127 690-127 

24 120-127 240-127 360-127 480-127 600-127 720-127 

25 125-127 250-127 375-127 500-127 625-127 750-127 


but with it and the regular gears supplied with the 
lathe, many different leads can be cut without com- 
pounding. 

Should it be desired to cut a 15-mm.-pitch thread on 
a lathe with a 10-pitch lead screw, the proportion of 


0 
127 — 
4 —_ = f « 120 av ,5. 
5 34° 56 4 42 ™*o54 ~% 5 127 
Thus gears with 120 and 125 teeth as driving gears, and 
with 20 and 127 as driven gears, the desired lead can 
be had. 

Should any millimeter pitch be desired that is not given 


gearing ies would require compounding. Thus 
30 25 30 4 


lead screw of lathe 


in table, the formula used would be 5 4 


written as a fraction such as Pa This would be the 


ratio of gears for l-mm. pitch. Therefore, should it be 
desired to cut 34-mm. pitch on a lathe having a 6-pitch 


lead screw, the proceeding would be as follows: 4 
5 30 


5 «127 
by multiplying 30 by 34, we get 100 as the gear on 
stud and 127 as the gear on screw. 


= ratio of gears for 1-mm. pitch; then 
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Tools and Fixtures for Aircraft Mechanics 


By B. Z. 


rP-FSAHE fixture shown in Fig i is convenient in 

2 building up airplane wing ribs from the separate 

K parts which are first machined in units and 
afterward assembled into the complete rib. This fixture 
is cut from a wooden block, the distance A being equal 
to just half the thickness of the rib. Dimension A is 
ecual to but half the thickness of the center or web 









Nailing the Bottom Fart 
f ..$...4-.. Putting in Stock 
C "| . pAarts of Ribs 


ote one oa 
i J Mailing the Top Part 


. OUGRAM D 
FIG. 1. FIXTURE FOR AIRPLANE WING RIBS 


section of the rim, while dimension B is half the 
thickness of the upper and lower members which con- 
stitute the top and bottom of the rib. The other sec- 
tions of the fixture allow openings by which the rib 
parts can be reached from either top or bottom, the 
projection C holding the other side of the web. The 
different views show how the rib is held while being 
assembled. 

The pin P at each end of the fixture is mounted in 
a suitable bearing on a horse or in any kind of a 
stand, so that the whole fixture can be revolved in order 
to get at any part of the rib construction. The diagram 
D shows that a 90-deg. upward movement is used for 
nailing on the bottom strip and a similar downward 
movement is used when nailing on the upper part. In 














oA 
_* Ody 
nn FIGS 
x 
FIGS. 2 AND 3. DETAILS OF THE FIXTURE AND THE 


ASSEMBLED RIB ‘ 


its normal condition the fixture is held horizontally so 
that the different parts can be easily laid in place be- 
fore fastening. The top and bottom of the fixture are 
rounded so that it can be revolved freely over the center 
stand which then supports it to prevent sagging or 
springing during any of the operations. 





REITER 


Referring to Fig. 2 it is easily seen how the different 
parts are built up, the top and bottom strips being 
shown by A and B, the center piece by C, the front 
section by D. The two openings indicated at F and 
G are for the longitudinal spars which are the main 
support of the wing itself. The sectional view at H, 
taken at the point XX, gives a good idea of the com- 
plete construction. 

The assembled rib is shown in Fig. 3, which shows a 
somewhat different construction. In this case the front 





FIG. 4. GAGE FOR WING STRUTS 


portion is separate, and the fixture is only used for part 
of the work. 

After the parts are assembled, as shown, the fixture 
is turned 90 deg., so that either the upper or lower 
piece can be nailed or screwed into place according to 
the practice of the shop. The whole fixture is then 











FIG. 5. PLIERS FOR BENDING EYES IN WIRE 


revolved half way around and the other parts of the 
rib fastened in place. By making the opening in this 
fixture a fairly close fit to the completed rib, it is not 
necessary to use clamping devices of any kind. 

Where airplane struts must be worked out by hand 
the form of gage shown in Fig. 4 will be found very 
convenient and accurate. In case of an irregular- 
shaped strut, these gages should be placed every 3 to 
5 in., although this will probably not be necessary in 
many cases. The gages can be shaped from a spare 
strut so that future repairs can be in accordance with 
the original design. 


GENERAL ARRANGEMENT 


Wherever necessary, upright gaging pieces are fast- 
ened to the baseboard, those on one side usually being 
fixed while those on the other side are hinged to the 
board. This arrangement can, of course, be varied as 
may seem desirable. 

The workman simply places the strut in the fixed half 
of the gage and brings the other parts up into position 
to test the contour at any given point. 

The pliers shown in Fig. 5 are useful in making 
eyes in the ends of wire. The two small pins are 
set in the jaws, and the large pin acts as the pivot 
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of the pliers. This enables the eye to be formed easily 
and quickly. The ferrule is first put in place over the 
end of the wire before the eye is formed. The short 
end is bent out most satisfactorily by using a small 
tube as shown in Fig. 6. 


GAGE FOR WIRE LENGTH 


It is frequently necessary to replace the diagonal 
bracing wires in the airplane and for this purpose some 
convenient means of taking the measurements is very 
A handy measuring device, or gage, for this 


desirable. 





FIG. 6 BENDING THE END OF LOOP 


purpose, is shown in Fig. 7. This consists of two light 
strips of wood held together by bands as shown, 
so arranged that they exert a slight pressure, just 
sufficient to prevent the strips from slipping, but allow- 
ing them to be readily moved when necessary. This 
gage is very convenient to use, as the proper length 
can be readily determined and carried to the shop where 
the wire can be made up to the correct length. 
Where only slight curves are to be made it is some- 
times convenient to be able to bend wooden strips into 
a permanent form when facilities for steaming are not 
at hand. A method of doing this is shown in Fig. 8. 
The piece to be bent must be sawed, as shown, with 
a very thin saw so as to remove as little kerf as pos- 
sible. The slots should be thoroughly glued, after which 
they can be bent to a proper form and clamped in posi- 


— 








Diagonal Wire 





LENGTH OF WIRE 


FIG. 7. MEASURING 


tion by separate clamps placed close together. Pieces 
glued up in this way should be allowed to dry at least 
36 hours. 

This method, of course, makes the bent portion thin- 
ner than the rest of the piece. This is sometimes ob- 
viated by building the whole piece up from thin strips, 
which, after being glued, are placed in suitable forms 
and allowed to dry, the same as before. 

In some forms of airplane construction, copper 
thimbles, or fittings, are used in the eyes of struts and 
sockets to prevent rusting at the various joints and 
to avoid chafing the wires which go through them. A 
method of inserting these is shown in the Fig. 9. 

A view of the thimble in place in the sockets is 
shown at A, while B shows the fixture for putting these 
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thimbles in place. The dimension C on the anvil should 
be enough larger than the diameter of the wire to 
insure an easy fit. The strut, with the copper thimble 
in place, is then placed over this stud. Around the 














FIG. 8. BENDING UNSTEAMED WOOD 


base is a washer D, with a knockout pin EF. This also 
shows a spring below the washer to raise the socket 
as soon as the thimble has been put in place. The 
punch F, carrying a projection of the same size as the 








INSERTING THIMBLES IN STRUT ENDS 


FIG. 9. 


pin C, slips down in the bushing in the thimble and a 
blow from the hammer upsets the thimble on both sides 
of the strut. This is an easily made device and can 
be readily used in repairing in the field shop should 
it be desirable to do so. 


Bending Heavy Pipe in the 
Blacksmith Shop 


By J. V. HUNTER 


A few days ago one of our shops was called on to 
make a half-circle bend on the ends of four pieces of 
3}-in. black iron pipe to be used for the ornamental 
railing of a new bridge. The circle was rather small 
for a pipe of this size; the radius allowed being only 
18-in., while the specifications called for a smooth bend, 
free from kinks, and with no noticeable degree of flat- 
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tening of the pipe. 


It was likewise desirable that there 
should be no coupling near the curved portion. 


This 
necessitated using a full 20-ft. length, which for this 
diameter of pipe is rather heavy to handle. For jobs 
of smaller sizes of pipes and in larger numbers, it might 
pay in such a case to rig up a bending jig similar to 
that shown in Fig. 1, on which the pipe is bent around 
a curved and grooved form A by means of a similarly 
grooved roller B fitted to the diameter of the pipe being 
handled, and located between the arms of an operating 
lever C. 

However, for small quantities of job bending, the 
production of such a jig would be expensive, and so 


heavy as to be out of the question. For others, who may 





Fic. 3 
VARIOUS METHODS OF BENDING PIPE 


FIGS. 1 TO 3. 


Fig. 1—A common bending fixture. Fig. 2—A simple method of 
bending. Fig. 3—Method used on bridge-railing job 


some day run into a task of the same nature, the follow- 
ing description of two methods of handling this work 
may be of interest. 

The method illustrated in Fig. 2 is simple, but re- 
quires a careful workman to get a smooth job, and 
though adaptable to the largest sizes of pipe, may re- 
quire a tedious amount of work. Two stakes are re- 
quired for the necessary leverage to pull the pipe around, 
and although these have in this case been illustrated as 
inserted in a plate D, the latter is in itself unnecessary 
although desirable for keeping the bend in a true plane. 

The procedure consists of heating the pipe in a small 
spot at a time on the inside of the bend, as shown in 
the shaded portion at E. If the heat should extend 
around to the outside of the pipe, this should be chilled 
with water immediately before bending, the object be- 
ing te keep the outside cold to prevent flattening of the 
pipe while the pressure of the bending causes the inside 
to upset, and so furnishes the shorter radius for the 
inside. 

On!y a very small portion of the pipe can be heated 
at a time, and should the pressure cause the inside to 
Start to kink at any point, that place must be instantly 
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chilled with water, and the bending continued further 
along. On account of the constant shifting of the heat 
on a very short portion at a time, the use of an oil-torch 
for heating is a great advantage, as it saves carrying 
the pipe to and from a forge, but the latter can be 
used if necessary. 

The method that was used on the bridge-railing job 
is illustrated in Fig. 3. A coupling and short length 
of pipe are temporarily fitted on the end at the start 
as shown at F. A short heat is taken close to the coup- 
ling at G; the pipe laid over the horn of an anvil and 
with a swage and sledge the bend is started; turning the 
pipe over on its side if necessary to work out any 
kinks or flattening that may occur while this first bend 
is being made. The added section of pipe is then re- 
moved and a quite different method continues the work. 
The clamped band handle H is now bolted on some dis- 
tance back from the end; and the pipe itself is sus- 
pended by a block and sling so that it may be easily 
raised and lowered as necessary; and must be hung 
from a support far enough above it so that it may be 
swung pendulum fashion through a swing of three or 
four feet. A heavy wood block J for a “butting-post” 
is leaned up against a convenient anvil or wall, as 
shown. ; 

A short heat is then taken on the pipe just beyond 
and adjoining the portion that was first bent. It is 
then swung like a ram against the block, and the force 
of the blow acting on the tangent of the first bend causes 
a continuation of the bending in this next section, while 
sufficient upsetting of the material takes place at the 
same time so that there is no flattening down of the 
outside, and the pipe holds up to its full form. This 
same procedure is continued for one section following 
another, and the pipe rolls up into forms as illustrated 
at J, where in this case the shaded portion K indicates 
the place where the bending is taking place. Care must 
be used that the bend does not run out of a true plane, 
and if there is any tendency toward doing so, the work 
must be laid on a faceplate or anvil and trued up. 

In working both this method and that shown in Fig. 
2, the smith must work up to an inside templet, which 
has been made up for the radius of the inside of the 
bend; using care to keep each added bend close to the 
templet size to save any unnecessary bending or 
straightening of the work later on when it might not 
be so easily performed without reworking the whole 
piece. 


Imports of Tin 


In the report of the Bureau of Foreign and Domestic 
Commerce, Department of Commerce, it is announced 
that our imports of tin have greatly increased, and 
that this tin comes from the Straits Settlements, from 
England and from the Dutch East Indies for the most 
part. In 1916 we imported 49,415 tons from England 
and the Straits Settlements, but in 1917 this amount 
was reduced somewhat, while tin from the Dutch East 
Indies increased to 14,148 tons, or 20 per cent. of the 
total. The Straits tin came by way of England as 


usual, and this year the importations from that source 
are expected greatly to increase over those of last year. 
It is expected that the present year will witness an 
increase in direct shipments. 
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XI. Pressed-Steel Parts for Motors 





In direct-current motors there is hardly a part 
which has been given more thought and for which 
a greater variety of constructions have been pro- 
duced in the past than for the brush-holders 
They are of particular importance, as _ their 
proper working and standing up in service are 
essentials having as much to do with overcoming 
the commutation problem as interpoles, commu- 
tator construction and carbon quality. 





therefore best construction has as sometimes hap- 
pens come last. Compare the simple pressed-steel 
holder, Fig. 113, with some of the older, complicated 
types of brush-holders. This design was originally 
brought out .n 1909 and since that time has been manu- 


I: THE evolution of brush-holders, the simplest and 
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not from thin, sheet steel as has been attempted in some 
quarters. 

Sides and box are electrically spot-welded or riveted 
together by large rivets. The spot-welder and holder 
are shown in Fig. 115. This construction gives a 
particularly strong beam section, and in manufacture 
makes it possible to use the same sides in the many 
different boxes required for the different carbon sizes. 
The spring is a flat, steel coil of few turns, and is 
protected by a baked-on, rustproofing enamel. A tension 
key for adjusting the spring pressure, and a sheet-steel 
guide for definitely locating the pressure point on the 
carbon, are provided. The holder is assembled in a 
fixture. After assembling, it is checked up very care- 
fully in a suitable fixture, Fig. 116, to insure a free 
fit for the carbon and the accurate location of the 
carbon on the commutator. 

Manufacturing variations of plus 0.001 in. to plus 
0.003 in. from nominal width, and plus 0.002 in. to 
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FIGS. 113 AND 114. PRESSED-STEEL 


factured at the rate of over a quarter of a million 
a year. It has been used with uniform success on 
all sorts of motor drives in the industrial field, 
has been applied to large generators and to rail- 
way work, and frequently has replaced holders in serv- 
ice on older machines of every make. Where used in con- 
nection with the alternating current on collector rings, 
the same parts are being employed in the double holder, 
Fig. 114. The brush-holder sides and box are pressed 
from cold-rolled, strip steel, .j,-in. to é-in. stock, and 









BRUSHHOLDER FOR DIRECT-CURRENT MOTORS, AND DOUBLE HOLDER FOR 
ALTERNATING-CURRENT MOTORS 


plus 0.010 in. in length, are allowed in the box. A 
maximum, permissible variation for copper-plated carbon 
brushes has been adopted jointly by the motor manu- 
facturers and the carbon makers which shall allow the 
carbons to pass through a gage 0.001 in. larger, but 
not to pass through a gage 0.004 in. smaller than the 
nominal thickness of the carbon. The length of the 
carbon is limited by passing a gage of exact dimensions, 
and not passing a gage 0.016 in. undersize. These 
close manufacturing limits strictly observed, insure 
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FIGS. 115 TO 121. SOME OF THE OPERATIONS AND PARTS 


Fig. 115—Spot-welder and fixture for welding brush-holders. Fig. 116—Checking fixture for brush-holders. Fig. 117—Carbons 
and shunts, soldered cap. tube and washer construction. Fig. 118—Laminated main poles, solid interpole with and without tip. 
L “ated interpole. Fig. 119—-Building and pressing of laminated poles. Fig. 120—Machining interpoles from bar stock. Fig. 
12i—Pressed steel slide rails and bedplates 
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FIGS. 122 TO 126. PUNCHING AND MILLING OPERATIONS 


Fig. 122—500-ton hydraulic forging press. Fig. 123—Motor-driven punch press. Fig. 124—WMilling slide rails. Fig. 125—A!- 
operated toggle riveter. Fig. 126—Expanded metal covers for motors 
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free sliding of the carbon in the box and at the same 
time prevent undue looseness. These limits should be 
specified by operators who purchase carbons from other 
than the motor manufacturer. 

Lugs and screws for clamping the carbon shunts are 
provided on the holder, that the current need not pass 
through the spring and guide. An excellent rust pro- 
tection is provided by a special chemical treatment, 
and in this process the outer stratum of the iron under- 
goes a chemical change. In coal mining work, in chem- 
ical plants and on shipboard a pressed-brass holder with 
phosphor-bronze springs is provided. At the end next 
to the brush-holder rod, the holder is slit and provided 
with a substantial, easily accessible screw for clamping 
on the rod. On industrial motors, spring pressures of 
13 to 14 Ib. per sq.in. have been found most suitable. 
In modern motors it is the practice to use a relatively 
large number of small carbons in preference to few 
carbons of large cross-section, as in older motors. This 
practice unless carried to the extreme where carbons 
and springs become too small and therefore unservice- 
able, has the advantage of utilizing more fully the 
contact area between carbon and commutator; reducing 
the liability of the carbon to jump under vibration 
due to uneven commutator surface; also the wear on 
the coramutator is further reduced. 


QUALITIES OF CARBONS 


The opinions of operators differ greatly in regard to 
desirable hardness, resistance and composition of car- 
bons. In fact, various grades of carbons give different 
results under different conditions, hence it is difficult 
to make a general rule. However, as all operators are 
vitally interested in this subject we venture the fol- 
lowing statement: Before interpole motors came into 
use, it was the practice to employ three different grades 
of carbons; namely, soft, for 115 volts, medium for 
230 volts and hard for 550 volts. With interpole 
motors of industrial type it is possible to use the same 
grade of carbons for all voltages. One prime requisite 
often overlooked in a carbon is that it shall always be 
uniform. The manufacture of carbons is a long and 
delicate process, and a lack of uniformity in the prod- 
uct easily creeps in. This often explains seemingly 
contradictory experiences with the same make and grade 
of carbon. 

In regard to carbon shunts, a definite standard be- 
tween all manufacturers has not yet been established, 
except that uniform practice is now being followed in 
regard to the size of terminals at the end of the shunt. 
There are many different and successful types of 
shunts, and two of the preferred constructions are 
shown in Fig. 117. In one, a sheet-copper cap is soldered 
to the top of the carbon; in the other the strands of the 
shunt cable are clamped under a washer. 

In the manufacture of pole pieces for direct-current 
motors and generators, there are two different types to 
be described; both may be seen in Fig. 118. - The main 
poles are laminated; built-up from ,-in. sheet steel, 
Pressed and riveted together in a fixture on a hydraulic 
press, as shown in Fig. 119. The fixture gives accuracy 
in the alignment of the individual punchings, hence 
no machining operations are required aside from jig- 
drillinc and tapping of holes for mounting bolts. In- 
terpoles are made solid, machined from bar stock, Fig. 
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129, after cutting off on Newton saws. Where elec- 
trieal conditions require a pole-face wider than the body 
of the pole, the bar stock is upset in an Ajax forging 
machine and both ends of the pole, faced off. For motor 
characteristics where a quick building up of the flux 
is particularly essential, laminated interpoles are used 
which are manufactured along the same lines as the 
main poles described previously. 

Particularly interesting from a manufacturing stand- 
point are the pressed-steel, slide rails and bedplates, 
Fig. 121, used on industrial motors for adjusting the 
belt tensions. Pressed steel is used on all sizes to ad- 
vantage so long as the quantities to be manufactured 
annually. justify the outlay in dies and presses, and 
permit production on a scale essential to economical 
manufacture. Steel plate }- to 3-in. thick is used, 
pressed into particularly stiff sections on the 500-ton 
hydraulic press shown in Fig. 122.. For blanking, 
trimming and punching of slots and foundation holes, 
smaller, motor-driven, punch presses, Fig.'123, are used. 
Compared with cast iron, which was formerly used, these 
rails are much stronger, less bulky and require very 
little machining. They are unbreakabie, a point of 
particular importance when motors are suspended from 
the ceiling. The foot of the motor has a milled groove 
in the bottom which engages a machined tongue, Fig. 
124, in the rail, to facilitate shifting of the motor in 
tightening the belt. The tension screw goes through a 
drilled hole in the motor foot and engages a malleable- 
iron lug on the side of the rail or on-top of the 
bedplate, which is riveted to the-pressed-steel part, 
this riveting being accomplished on the compressed-air- 
operated toggle riveter, Fig. 125. 

In view of safety requirements, industrial motors are 
now frequently protected by covers, as shown in Fig. 
126. Solid covers obstruct the ventilation of the motor 
to such an extent that with the same motor tempera- 
ture, only 50 to 60 per cent. of the open rating would 
be obtained. Expanded metal covers such as shown 
in Fig. 126, protect the motor from flying chips, etc., 
and also protect the operator from coming in contact 
inadvertently with current-carrying parts. The - ex- 
panded metal permits the use of comparatively .small 
openings, and at the same time limits an obstructed 
ventilation to a minimum, which makes it possible to 
obtain the same, or practically the same, motor tempera- 
ture as with an entirely open motor. The expanded 
meta! is spot-welded to a framework of sheet steel by 
means of which a sufficiently strong cover is obtained, 
and at the same time its flexibility permits the fitting of 
it to the bracket castings. The expanded metal covers 
are readily attached to a motor either before or after 
shipment from the manufacturer’s works. 


Knocking the Government 
By E. A. DIXIE 


Intelligent constructive criticism: of the administra- 
tion, or of anything else for that matter, is usually 
justifiable, but there is no excuse except that of ignor- 
ance for carping critics and common knockers. 

For some time I have been working in one of the 
big Government plants. In spite of thirty-seven years 
spent in machine shops 1 find many things here that 
are new to me. 
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This factory is under the supervision of a Colonel of 
the Regular Army who has spent many years in this 
work, and in its broader sense he understands it thor- 
oughly. Under him is a corps of experts, Regular and 
Reserve officers, foremen and operators of wide ex- 
perience. 

There may be those who think that the directors of 
a concern like this should take the gateman and the 
floor sweepers into their confidence and tell them just 
why certain things are made in one way; why certain 
other things are not made in another way; and just 
why further things, that do not in the least concern 
them, are done or not done in still a different way. 
It is true that this method might forestall a lot of 
knocking, but it would take a lot of time; besides, it 
is not yet common practice except among the Bolsheviki 
and I. W. W. 

There are knockers in this shop just as there are 
in all shops, and as with other knockers, their knock- 
ings are usually the result of ignorance—not necessarily 
ignorance of their own work but of some essential. 


KNOWING THE REASONS 


A certain type of war material is being altered 
here. Before being in the shop two days I heard the 
Government knocked for allowing these things to be 
altered at this time. To the outsider it did look foolish 
to do this work now in wartime, and I myself, could 
offer no reasonable excuse why it was being done. Of 
course, it was not my business to offer excuses nor 
criticism, neither was it the business of the knockers. 
They and I were on a par in this: neither of us knew 
the reasons, nor indeed that there were any reasons for 
altering those things at this time. There was however, 
one apparently reasonable objection: the knockers were 
more or less skilled at this kind of work, and their 
criticism with the weight of their skill added, did affect 
or rather infect me so that I became annoyed at the 
inefficiency of a Government that would allow work 
of this character to go on at an inopportune time. 

My irritation against the Government grew as the 
days went by, and each time I overheard another knock 
my grievance became greater. 

Some of the knockers went so far as to say that there 
must be evil influences high up in the War Department, 
which secured the doing of such foolish things to delay 
production; and I in my ignorance (which was also 
their’s although they did not know it) almost believed 
what they said. 

In this same factory there are a number of men 
who are being trained to be inspectors. They come 
from all walks of life. There are mechanics, near- 
mechanics, college boys and others. Some of them are 
old, some young, some sincerely believe that they can 
thus best serve their country, others frankly admit 
that they have taken the job to escape the trenches. 

Taking them “by and large,” they know less about 
the job than I do, but you should hear them criticise 
the Government, the methods employed in teaching 
them, the subjects taught, the men instructing them. 

Without any encouragement from me, I have been 
buttonholed and given their views on how things should 
be done. 

I saw one of them push a 12-in. micrometer over a 
piece of work that was 0.013 in. larger than the size 
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to which the micrometer was set. He told me that 
the man who instructed him how to use the micrometer 
did not know how to use it: “he sets it so light you 
don’t get a bearing on the work.” Thirteen thousanidths 
is a “bearing” with a vengeance. 

But to get back to knockers and knocking: a few 
days ago I had business in the department in Washing- 
ton, where all work for this factory is originated. | 
know a' number of men there, some of them are near 
to the ultimate source of information, and I know that 
they know they can trust me. After my business was 
settled I went to one of them to repeat the grave sus- 
picions in order that he could take some action to bring 
the matter to the attention of his superiors, and what 
do you think I found out?—that of all the work being 
done at the factory, the alterations of those particular 
pieces were of the utmost importance to the conduct 
of the war; and being told the reason, even I could 
see that this was so. 

In the conduct of the war of the country and of 
everything else, there are a number of elements that 
on the surface look dead wrong. The bulk of them 
look wrong either because we don’t know what they 
are for, or because we don’t know why they are done; 
the fact that it is none of our business, does not deter 
us from passing an opinion, and our knowledge of some- 
thing, perhaps far different, gives us sufficient assurance 
to cause us to believe that our opinion is worth while. 

Here in the shop there are a number of things that 
this kind of assurance tells us are obviously wrong. 

It is poor practice to bore or turn steel at a surface 
speed of 16 ft. per min., but there are different kinds 
of steel—3 to 4 per cent. nickel and heat treatment, 
do have some influence in reducing speeds. Cutting 
speed also has in some cases an influence on the accuracy 
of the work. 

Skilled men have for years been trying to increase 
production and maintain the high quality of the work 
at this factory, but about 20 ft. per min. surface speed 
is the best that they have so far been able to attain. 
The next time you are in a Government (or any other) 
shop, before you start to knock pause long enough to 
ask yourself how much more you really know about the 
job than the men who have spent their lives at it. 


Adjustable Locating Button 


By WILLIAM C. BETZ 
A button or locating bar that can be adjusted to run 
dead true, is an exceptionally handy article on a milling 
machine or boring mill where accurate center distances 
are to be located. The bar is made in two parts con- 
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ADJUSTABLE LOCATING BUTTON 


sisting of shank A and button B. The part A is hard- 
ened all over and is ground square with the axis of 
A at C, and the button is ground and lapped to :ize. 
In use, the button is adjusted to run true by means 
of the four screws on the periphery. : 
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Emergency Methods of Cutting and 
Drilling Glass Disks 


By J. A. LUCAS 





A brief description of tools and methods that can 
be easily and quickly made and applied in the 
average small shop for cutting and drilling. for 
emergency-repair replacement of glass covers on 
steam gages, recording instruments, etc. 





the operator must, to be sure, have consideration 

for the brittle and refractory nature of the mate- 
rial operated upon and should not bank upon success 
every time, but with patience and a little practice, the 
loss by breakage will be surprisingly small. Perhaps 
the simplest way of cutting a plain disk is to take a 
sheet of metal a little larger than the required disk, 
and about .4; in. thick, swing it up in the lathe and 
with a parting tool cut out the center as at A, Fig. 1, 
leaving a hole that is larger than the required glass disk 
by an amount equal to the thickness of a common glass 
cutter at the point where in use this cutter would come 
in contact with the templet. 

Now lay upon a smooth board a pane of glass, the 
narrowest dimension of which is not less than 3 in. 
greater than the diameter of the required disk, and lay 
the templet over it. Run an ordinary glass cutter 
around the inner edge of the templet, making sure that 


I: APPLYING the methods described in this article 





FIG. 1. 


THE TEMPLET AND THE WORK 


the glass is scored clear around the circle without any 
little switch tracks or sidings leading toward the center. 
If only one or two disks are required, a thin piece 
of hard wood may be substituted for the metal, in 
making the templet. 

Remove the glass, and with the cutter make four 
cuts as shown at B. This is important as without these 
Cuts it will be found to be practically impossible to 
remove the disk from the square without breakage. 


A modification of this method, which does away with 
the necessity for a templet, is shown in Fig. 2 wherein 
the glass, suitably fastened to the board either by 
wooden clamps or with glue, is chucked in a lathe, and 
the glass cutter held by hand upon a rest, properly 
located and held in the toolpost. It is well in either 
case to interpose a piece of blotting paper between the 
glass and its supporting board, to cushion the slight 
irregularities in both glass and board. 

Where the demand for these disks is likely to be 
continued at intervals, the handy fixture shown in Fig. 
3 may be made and disks can then be cut at a moment’s 
notice without trouble or loss of time. The figure is 





FIG. 2. 


ANOTHER METHOD 


self-explanatory; the cutter being the sawed-off end of 
a common glass cutter, as shown at the right, and held 
in position at the end of graduated bar A, by the set- 
screw at B, the brace C is necessary to secure the 
rigidity of the fixture. Pressure is applied to the cutter 
by bearing down with the hand upon the central spindle. 

This form may be used also in a drilling machine 
by substituting a taper shank for the central spindle 
and omitting the frame. The drilling machine should, 
of course, be turned slowly by hand, the operator 
taking care that the cutter makes but one revolution 
when in contact with the glass, as it will ruin the cutter 
to run it over an alrcady scored surface. 


FORMS OF DRILLS 


Anyone who has tried to make holes in a sheet of 
glass, as is sometimes desirable on instruments where 
it is required to make or break an electric circuit, will 
appreciate the difficulty of performing this operation by 
any ordinary form of tool, and a few hints as to how 
it may be quickly accomplished are appended. 

There are various forms of drills used for this work, 
the one with which the writer has had the greatest 
success being a piece broken from an old round file 
and the end ground to a diamond point as shown at A, 
Fig. 4. This tool should be hardened in mercury, sul- 
phuric acid, or a solution of salt water, ammonia and 
ice, and should never be ground after hardening. When 
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after drilling 12 or 15 holes it becomes necessary to 
shape the point, the tool must be rehardened before 
using. A copper rod or tube is often used, the method 
being to hold the tube or rod in a drill chuck with 
the glass suitably supported by a board on the table 
of the drilling machine. A low dam of putty or clay 
is built around the tool and a quantity of emery and 
turpentine poured in. The tool is revolved slowly, by 
power, in this mixture, being lifted frequently to allow 
the mixture to flow under the cutting edge. 

A more certain method is to clamp together by means 
of wood screws two pieces of board larger than the 
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A HANDY FIXTURE 


FIG. 3. 


glass to be drilled; then bore, with a carpenter’s bit, 
a hole of the same size as that required in the glass, 
taking care to have the inside edges of this hole clean 
and sharp. Now remove the screws, place the glass 
between the boards in position to bring the desired 
hole in the glass in correct relation to the hole in the 
board, and clamp together again. Drilling may proceed 
in the same manner as described above, except that the 
dam of putty is not needed since the board takes its 
place. Drill partly through from one side, turn over 
the jig and finish from the other side. This practically 
eliminates the breaking or chipping of edges when the 
tool comes through. A copper tube formed for this 
purpose is shown at B, Fig. 4. 

A carborundum rod may be substituted for the copper 
tube with satisfactory results, but the writer has been 
more successful with the tool shown at C, Fig. 4, which 
is made of steel and hardened as previously described, 
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FIG. 4. TOOLS FOR DRILLING GLASS 


but 1s used with the mixture of emery and turpentine. 
This tool is made left-hand, so that the edges drag 
instead of cut, the idea being to draw the emery mixture 
under the tool. 

A punch-press operation on sheet glass would be a 
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rather startling proposition to the average press man, 
but it is quite feasible to pierce holes in this materia] 
by means of a punch and die with a suitable modifica- 
tion of the apparatus employed; and the breakage wij] 
be surprisingly small if the holes are not less than 3 
in. from the nearest edge of the glass. In the writer's 
experience this breakage amounted to but 7 or 8 per 
cent., which, compared with the saving in time, is 
negligible. 

In Fig. 5 may be seen the fixture used, A being 
the base with a hole at B of the same size as that 
required in the glass. C is a sliding jaw carrying 
the plunger, the upright portion of which acts as a 
blank holder which bears upon the work, pressure being 
applied by the screw in abutment D. The upright 
surfaces of A and C are faced with rubber (ordinary 
“Rainbow” steam packing about ,/, in. thick being used 
by the writer) to act as a cushion and absorb as much 
as possible the shock when the punch strikes the glass. 
The piercing punch E, a short piece of tool steel with 
a head on one end, is fitted into the upright portion 
of C with a comparatively light spring to return it 
to position after piercing. Tie plunger F, with its 
piston G and spring H, is carried in the cylinder which 
forms the horizontal part of C. The spring H should 
be as strong as is conveniently possible for the opera- 
tor to compress. 


PURPOSE OF THE SLOT 


A slot J is cut in the top of the cylinder for the 
double purpose of introducing oil, and to provide free 
passage for air in order to avoid cushioning the blow. 
A light guard is attached at J to prevent pieces of glass 
from flying about as the piercing is apt to come out in 
a shower. The sectioned portion clearly shows the 
construction of all these parts. The operation of this 
device is perhaps .more analogous to the action of a 
bullet being fired against the glass, than to a punch 
press, as when the plunger F, being released under full 






































A PIERCING OPERATION 


FIG. 5 


compression of the powerful spring H, strikes the punch 
E, it imparts to it a high velocity which drives it 
through the glass so quickly that the piercing is accom- 
plished before the shock is transmitted to the surround- 
ing area. The holes pierced by this device will not, 
of course, be clean cut and sharp as a piece of metal 
pierced under a press, but the irregularities will be 
confined to a very small area, and as these holes are 
in most cases for the introduction of binding posts, the 
washers used in conjunction with these posts will prove 
ample to cover any roughness of the edge which would 
otherwise be objectionable. 
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Building Motors with General-Purpose 
Machines—III] 


SPECIAL CORRESPONDENCE 





This article gives a number of illustrations and 
also presents a good description of some of the 
tools, jigs, etc., used in producing connecting 
rods and pistons. The number of operations are 


also given. 
\ connecting rods require straightening and 

sand blasting before the regular machining 
operations are begun. The first machining operation 
consists of rough-drilling both ends. This requires no 
great accuracy and is done in old drill jigs that are 
too badly worn to be used for finishing. It serves to 
remove scale and greatly lengthens the life of the tools 
used for rough- and finish-boring, as shown in Fig. 23. 
These operations are handled on a Foote-Burt, four- 
spindle, drilling machine. The two spindles A are 
used for roughing, after which the jig B is passed 
along the ways of the bedplate C to the second set 
of spindles which carry a pilot reamer D for the small 
hole, and the inserted-blade boring tool # for finish- 
boring the large hole. Three jigs are used on this 
job, which fact permits the workman to unload and 
load the extra jig while the machine is operating on 
the other two. The bedplate C insures alignment of 
the jigs and tools, and : 





HEN received from the drop forgers, the 


and two connecting rods are operated on simultane- 
ously—each being broached at opposite ends. 

In order to secure proper draft in the forging dies 
it is necessary to have considerable surplus stock be- 
tween the bolt lugs. This is removed in operation 7 on 
a Kempsmith milling machine, as shown in Fig. 26. 


CONNECTING-ROD OPERATIONS 


. Straighten and sandblast. 
Rough-drill both ends. 

Rough- and finish-bore both ends. 
Face both sides of bearing end. 
Face both sides of pin end. 
Broach both holes. 

. Mill between bolt holes. 

. Drill bolt holes. 

%. Stamp numbers. 

10. Split and face bearing end. 

11. Drill and tap screw holes, and ream bolt holes. 
12. Drill and tap screw holes in end. 
13. Ream bolt holes in cap. 

14. Spot-face bolt holes in cap. 

15. Drill clamp hole in wrist-pin end, 
16. Tap clamp hole in wrist-pin end. 
17. Spiit and face wrist-pin end. 


AO oO ke & IS 


oo 


18. Cut keyway in wrist-pin end. 
19. Drill oil hole in both ends. 
20. Wash. 

21. Inspect. 


The fixture used in this operation is simple but 
heavy in construction and handles six rods at once, 
three forming cutters being used on the arbor. A very 
heavy support arch is used to hold the milling-machine 

arm and _ auxiliary 








avoids the necessity 
of clamping the jigs 
in position; the depth 
of the ways makes it 
impossible for the 
jigs to slip or turn. 

The fourth opera- 
tion is that of facing 
both sides of the bear- 
ing end. This is 
handled very rapidly 
ona Gardner disk 
grinding machine, as 
shown in Fig. 24. A 
stud on the block A 
receives the crankpin 
end of the rod which 
is drawn against the block and held in place by an ex- 
pansion finger or wedge, operated by the lever B. The 
fifth operation, facing the wrist-pin end, is handled on 
the same machine by similar methods. 

In operation 6 keyways are broached in both ends 
on the Lapointe, double-head, broaching machine shown 
in Fig. 25. Two types of jigs are used on this ma- 
chin» as shown in the illustration. The one at A is 
adju table for rods of various lengths and different 
diameters of holes, by changing the broach bushing B 
and tne stud C, and moving the block D up or down 
to take care of the center distances. With the other 
type of jig, shown at E, the center distances are fixed, 








FIG. 23. DRILLING, 





arbor bearing. The 
eighth operation is 
drilling the bolt holes 
in the crankpin end. 
For this a 16-spindle 
Foote-Burt drilling 
machine and the jig 
shown in Fig. 27 is 
used. Like most other 
jigs used by the Wis- 
consin Motor Manu- 
facturing Co., it is 
simple yet strong, and 
handles as many 
pieces at once as is 





REAMING AND 


which pass through the openings of the rods. 


practical. Four studs 
at the top and four at 
the bottom engage the openings in the rods and insure 
alignment with the 16 drill bushings. Hand clamping 
screws A bind the rods against the jig and suffice to 
hold them during the drilling operations. 

The cap-end and body are now given identification 
numbers before being sawed apart in operation 10, 
which is handled on a Kempsmith milling machine with 
the double fixture shown in Fig. 28. Two cutters are 
used on this work, one to slit the cap from the body of 
the rod and one to mill a flat face on one end of the 


BORING CONNECTING RODS 


bolt lugs. 


The fixture is double, each end carrying support bars 
The 
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end supports A are removed to load the fixture and, when 


bolted down to the machine table, support the outer 


ends of the bars and clamp the work firmly in place. 
When the five rods on the left half of the fixture 


have been milled and sawed they are removed and re- 


placed with new ones; then when the cutters have 
finished the five rods on the right half, the table is 
lowered and run back to starting position. This per- 
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nature and are handled with jigs and fixtures very 
similar to those already described. 

The piston work is handled in much the same genera] 
way as in other shops, but there are a few. special 
fixtures in use which are interesting. 

The rough turning of the pistons is handled on 
Bardons & Oliver lathes, the air chuck shown in Fig. 29 
being used to hold them. The two serrated jaws A 









































FIGS. 24 TO 28. VARIOUS OPERATIONS ON CONNECTING RODS 
Fig. 24—Facing connecting rods on disk grinding machine. Fig. 25—-Broaching keyways. Fig. 26—Milling bolt lugs. 
‘ig. 27—Drilling bolt holes. Fig. 28—Milling and slitting crankpin ends 


mits the five finished rods on the right half to be 
removed and replaced with others, while the machine 
is working on the rods on the left half. This gives 
practically a continuous milling operation. 

The remaining operations are not of an unusual 





grip the outer end of the piston, and three grooved 
studs B engage the flange inside the open end. The 
finish-turning, facing, centering and grooving, are 
handled on Potter & Johnston automatics as is the 
general practice in many shops. 
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The pin holes are rough drilled in a simple jig before 
the finish-turning and grooving operation, after which 
the pistons are recessed on a Porter-Cable lathe, shown 
in Fig. 30. The plug arbor A has several steps turned 


on it and is used for various sized pistons. The pin 
engages the pin bosses inside the piston and drives 
the work which is supported at the outer end by the 
tail center. 

The inside of the piston opening is beveled on the 
Porter-Cable lathe with the bevel cutter shown in Fig. 
81. For handling this rather heavy work the small 
drive pulley is removed and replaced with a large one 
which reduces the speed of the cutter and gives ample 
power. In performing this operation a steel bar is 
passed through the pin hole in the piston and rested 
against the tool slide to prevent the work from turn- 


MACHINIST 


Slackers in the Shop 
By H. D. MURPHY 


On page 51 of the American Machinist Mr. Baker 
makes an earnest appeal to the workman not to be a 
slacker, which cannot be read without feeling that 
everyone in this country should respord to it unres- 
ervedly. 

In reference to the last part of his article, however, 
I think Mr. Baker will find most of the men consider 
that the golden opportunity consists in sticking to 
their bench or machine. Two instances which have 
recently come under my. observation bear out this 
conclusion. 

A certain employer, in coaxing from another shop 
a man who is an expert on automatics, offered him 
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FIGS. 29 TO 32. 


Fig. 29—Air chuck for turning pistons. o 
"ig. 


pistons. 
ing when it is forced against the cutter by the tail- 
center. A rather unique device is used for boring the 
pin holes true with the ground portion of the piston. 
This is shown in Fig. 32. 

Two cup centers A engage the face of the finished 
upper end of the piston. A pointed center between 
them is held in place by a heavy spring, and recedes 
as the work is clamped down by the large center B. 
This center enters the bevel formed in the mouth of 
the piston and holds it central. As the center B is 
being brought down on the work, a plug is pushed 
through the bushing C and locates the rough pin hole 
fairly true with the bushing. 

A bushing in the plate D supports the pilot of the 
boring tool E and of the reamer F. Both of these 
tools are supported in the bushing C by slip bushing. 





SOME OF THE OPERATIONS INVOLVED IN THE MANUFACTURE OF PISTONS 


Fig. 30—Piston arbor on Porter-Cable lathe. 
32—Jig for boring pin holes. 


Fig. 3i1—Cutter for beveling inside of 


20c. an hour more than he was getting, full pay for 
all time off, including holidays, and at least one dollar 
and a half an hour for Sunday work. Another man 
some time ago gave up his position as foreman to work 
at a machine for 75c. an hour, which with overtime is 
netting him $70 a week. Both of these men state that 
the fact that they have no responsibility is almost as 
great an attraction for them as the pay. 

It may be said that large earnings are all very 
well if the men can stand the strain; but on the other 
hand the men will tell you they are under no strain 
as they work along from day to day at “just a comfort- 
able gait.” 

Does anyone hear of correspondingly lucrative offers 
being made to foremen, who must assume the responsi- 
bilities of the position they hold? 
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Alignment Chart for Feeds, Speeds and 
Power of Lathe Tools 


By A. LEWIS JENKINS 
Associate Professor of Mechanical Engineering, University of Cincinnati. 


the economical operation of lathe tools are as 
follows: (a) The relation of cutting speed to 
diameter and revolutions per minute of the work. (b) 
Effect of feed and depth of cut on the cutting speed. 
(c) The kind of material cut. (d) Power required 
to remove a given amount of metal in a given time. 
(e) The speeds and powers obtainable on the machine. 
Other variables such as the shape of the tool and 
rigidity of the work and tool, have become so nearly 
the same for all shops that they may be generally 
neglected as such. 
The accompanying chart was designed to cover these 
five variables. 


“Te five fundamental considerations involved in 


RELATION OF CUTTING SPEED TO DIAMETER AND 
REVOLUTIONS PER MINUTE OF THE WORK 


The relation of cutting speed in feet per minute, V, 
the diameter of the work D, and the revolutions per 
minute, N, of the work as expressed by the well-known 


os 
as 


fermula V= W is represented on the chart by the three 


12 
axes, V, Dand N. For example: To find the required 
revolutions per minute for a cutting speed of 80 ft. 
per min. on a piece of work 8 in. in diameter, a line 
is drawn through 80 on the V-axis and 6 on the D-axis, 
cutting the N-axis at 51, which is the required revolu- 
tions per minute. 

To make the chart particularly adapted to any one 
machine, its speeds may be indicated on the left side 
of the N-axis. 


RELATION OF CUTTING SPEED TO SIZE OF CUT 


The cutting speed of a given lathe tool for a given 
material depends upon the feed and depth of cut. This 
relation, as given by Dr. Taylor’s, “Practical Table of 
Cutting Speeds” in the “Art of Cutting Metals” for a 
-in. tool, is closely represented on the chart by the 
axes marked: “Depth of Cut, d,” “Feed for Cutting 
Speed, f,” and “Cutting Speed, V.” A straight line 
drawn through the values for depth of cut and feed 
will intersect the axis for cutting speed at a value very 
close to that given by the original table. 

For example: The cutting speed for a depth of cut 
of } in. and a feed of ,4 in. for medium steel is found 
by drawing a line through } on the d-axis, and through 
|. in. on the f-axis for medium steel, and this cuts the 
V-axis at 70 ft. per minute. 

The §-in. tool was selected for use on this chart 
after consulting several lathe builders and sets of data 
taken from the actual practices of shops. These speeds 
seem to be more in accordance with the practice of 
the average shop than the speeds given for the larger 
tools, even when the larger tools are used. 

The kind of material cut is represented by the axes 
for feeds marked “hard,” “medium,” and “soft,” for 
both steel and cast iron. 

Calculations for the power required to remove metal 


in a lathe are based on the cubic inches of metal removed 
per minute. This, of course, varies with the toughness 
of the material—which is a variable difficult to measure 
in terms that may be used for purposes of calculation. 
Under ordinary circumstances, however, 1 hp. will re- 
move 2 cu.in. of cast iron and 1.5 cu.in. of steel per 
min. If the tool is dull or the metal extra tough, the 
values of these constants are high, but in the actual 
operation of the machines there is usually sufficient 
overload capacity of the motor or belt to take care of 
this variation. 

The actual volume of metal removed in cubic inches 
per minute is 


Q = 5(D* — D?)Nf 


where D is the diameter of the work in front and D, 
the diameter of the work behind the tool. 

Assuming that the center of pressure of the chip 
acts at a distance from the surface of the work equal 
to half the depth of cut, the mean velocity of the chip 


is V’ = 12 ( 2 ) N or N = =(D — D,)’ The 
depth of cut is d = 2 > Po D — D, = 2d. Sub- 


stituting these values of N and D — D, 
_® 24V’ _ . 
Q 4 (D ~ D,)(D - Di) Dp Dit = 12V'df 
For ordinary cuts V* is practically equal to V and Q 
=- 12Vdf, and the horsepower is 


1f 
H= ae = 6Vfd for steel 
and 
V) 
H= * ae = 8Vfd for cast iron 


These equations are solved by using the axes for V, 
d, H, the axis marked “feed for power, f,” and the 
“pivot axis.” For example: The power required to re- 
move a cut in cast iron } in. deep, ;, in. feed at a 
cutting speed of 60 ft. per min. is found by drawing 
a line through 60 on the V-axis and } on the d-axis 
cutting the “pivot axis” at some point P, and through 
this point and ;, on the left side of the axis marked 
“feed for power” a line is drawn cutting the H-axis 
at 7.5, which is the desired value for the power. 

By using Barth’s notation, 1AS for the slowest 
spindle speed, where the numerals 1, 2, 3, etc., dencie 
the positions of the belt, A, B, C, etc., the gear reduc- 
tions and S, M and F, the slow, medium and fast counter 
shaft speeds; the N and H axes may be graduated fo 
any particular machine. The speed notation is plac: 


3 tu es 


opposite a special graduation on the H-axis representi”: 
the power available at that speed. 

By means of these special graduations the chart m2y 
be used in finding the most desirable feed and dep‘ 
of cut in much the same way as found by the spec: 
slide shown in the “Art of Cutting Metals.” 
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Notes on General Gaging and the 
Manufacture of Gages 


By H. JAMES 





Accurate gaging systems are essential to a quan- 
tity production of interchangeable parts, and this 
article points out many pitfalls found in inspection 
departments, and gives remedies for the same. 
The benefits derived from progressive inspection 
are also pointed out. 


Te inspection of fuse parts has confronted 
many manufacturers very formidably, inasmuch 
as there are some 300 odd gages used and a set 
will cost approximately $8000 when made according to 
the specified and approved designs. 

Even after the long endurance of the war, which 
has given us exhaustive opportunity to improve, there 
remains much to be done. In the first place the gaging 
of the time fuse is done from the two ends instead 
of from the base, whether on semi-automatics, hand- 
screw or special machines. In all cases work should 
be gaged from one end. 

In designing, not enough practical thought has been 
applied to the essentials: ease of operation, adjustment 
after wear, first cost and method of manufacture. 

The highly skilled artisans necessary for this accu- 
rate work have not been available, since in addition to 
gage work there has been a large number of men 
required for machine construction and the manufacture 
of tools. We rarely hear of a machinist today—they 
are all toolmakers; and although not so efficient as some 
who have made this branch of the mechanical arts their 
life-work, they must be given credit for meeting the 
emergency, for such it has been. 





DESIGNING OF GAGES 


The designing of gages has taxed the resources of 
those not familiar with them, but the results have been 
gratifying withal. A few outstanding features are: 

Nearly all plug gages have been double ended and 
the wearing surfaces are solid with the shank instead 
of using a reversible bush. The go end can be made 
longer, that it may be ground back as wear occurs: 
A, Fig. 1. Ring gages, B, are employed where ad- 
justable block gages C would do. The latter allow for 
wear and give greater efficiency. 

Thin plate-box gages D do not permit of finishing 
on machines but necessitate a lot of hand work, whereas 
a built-up box or a bar-type gage E and F would give 
better results. 

Bar-type gages permit of greater gaging accuracy, 
as the parts lie flat and parallel to the gaging surfaces, 
whereas a thin gage is liable to be canted. Heights 


of projections or bosses are best gaged by having the 
high and low limits on the one side of the gage G 
and H; by moving the gage from one side to the 
other, the speed of the operation is greatly increased. 

On account of the poor deliveries of ground, flat 
stock, some manufacturers have made use of cold-rolled 
sheet-steel, casehardening it by packing it in bone dust 


and heating it to about 1700 deg. F., keeping it at 
this temperature for about six hours, then water- 
quenching it. The results obtained have been entirely 
satisfactory. 

Inspection costs and systems, when accurate examina- 
tion is made, are necessarily elaborate and expensive; 
when if more judgment and coéperation were used by 
the representatives of those governments requiring the 
material, there would be greater conservation of natural 
resources. There are a great many details for which 
extreme accuracy is required, and even though great 
production is demanded, a manufacturer has no leeway. 

The principal difficulty which arises in inspection 
systems is to insure this work being carried out cor- 
rectly and not slurred over. A plan for achieving this 
purpose is to have a separate gaging department work- 
ing in conjunction with the main inspection system; 
this department should have only two or three inspec- 
tors, they being required to change the gages every 
two or three hours with a view to checking any over- 
sights. 


WoRK DONE BY OPERATIONS 


Generally work is done by operations, and as each 
operation is completed the operator’s number is marked 
on the lot of parts, consequently it is an easy matter 
to trace trouble. Operations incorrectly performed 
should be returned to the negligent operator to be recti- 
fied so far as this is possible; or when this is not 
possible they should be sent to a specially equipped 
department. Another plan is to have samples taken 
every hour and put through each operation; this 
method, however, only gives a general idea of results. 

Speed in gaging is an important factor and should 
be considered. By suitably designing gages or by using 
appliances, very great efficiency can be obtained. Gages 
requiring an operator to detect light underneath, etc., 
A, Fig. 2, are uncertain; and a design can be developed 
which permits of feeling, as shown at B. 


KNOWING How 


Thread gages C, Fig. 2, have possibly given more 
trouble to manufacturers than any others, since con- 
siderable knowing how is requisite: gages must be held 
to 0.0003-in. limit including the lead, and when the 
shape of thread is examined by projecting it on a 
screen by means of a lantern the difficulties of manu- 
facture are increased. Consequently as much life must 
be obtained from a gage as possible, and a good plan is 
to make them with reversible ends. 

The writer believes that Ketos nonshrinking steel 
can be used to greater advantage than any other in 
this respect. Experience with several brands of non- 
shrinking steel has shown that on quenching, the le:.d 
has lengthened at least 0.0025 to 0.0035 in.; whereas 
the Ketos brand distorts less than half this amount— 
and so much is claimed to be excessive. Why a gaze 
should lengthen instead of shrink is difficult to uncer- 
stand; but one theory is that the gage when heated, 
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Graduation Gage which gets its Tolerance 
Tapered Pin instead of Expensive Ring Center. 






































FIGS. 1 TO 3. VARIOUS TOOLS, APPLIANCES, AND METHODS USED IN GAGE WORK 
1—A, plug gage. B, ring gage. C, adjustable-block gage. D, plate-box gage. 1, built-up box gage. fF, bar-type gage. 


A height gage fcr bosses or projections. Fig. 


{ gaging. EE, fixture for grinding a thread 
| gage which makes use of a taper pin to 





2—A ts form of gage. B, a better form. C, a thread gage. D, block for 


3—A, a difficult gage to make. B, the imposed design. C, a grad- 


stermine’ ‘tolerance. D, a more expensive gage for the same work 
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expands; and as the outside must necessarily be cooled 
very quickly in order to harden, the outside does not 
get a chance to shrink, even though the inside, which 
cools slower, may be tending toward shrinkage. 

An accompanying illustration D, Fig. 2, shows a 
convenient block which can be used in conjunction with 
the Johansson blocks for testing the accuracy of the 
lead. These blocks are used by inserting them in the 
regular holder the correct distances apart; then holding 
the blocks tight up to the gage and making observations 
with a magnifying glass. After a little use one is able 
to judge by former practice how much the gages are 
out, and not many trials with the blocks are necessary. 


SPECIAL TREATMENT 


In using this steel, new taps should be cut from 
the same steel, hardened and new laps made. The gages 
should be made from annealed stock and 0.002 in. left 
for lapping. To anneal, a special treatment should be 
used. The steel should be packed in charcoal, heated 
to a temperature of 1450 deg. F., held there for 13 
hours, allowed to cool slowly to 1350 deg., then held for 
another hour and allowed completely to cool very slowly. 
If this practice is not adhered to, difficulty due to 
toughness will be experienced in machining. 

The tool for cutting the thread should be ground in 
a fixture E, Fig. 2, to insure getting the correct angle. 

Four sizes of laps are sufficient. In the case of large 
size gages, say 2 in. diameter, 0.005 in. should be left 
for lapping, although some say to leave less; but then 
there is the possibility of trouble in the hardening 
which will not permit of cleaning up. It is the general 
practice in this country to cut a clearance or dirt groove 
in the bottom of the thread in the case of ring gages, 
which permits the gage to be closed in and still main- 
tain the effective size of the pitch diameter. Grade 
FF emery is sufficiently fine and makes a better job 
than a finer variety, although the final polishing should 
be done with grade FFFF. 


AN EFFICIENT PROCESS 


Some manufacturers grind their threads, and it is 
an efficient process which resolves itself into how to 
shape the grinding wheel and how to get the wheel to 
hold its shape. There is no difficulty, since a number 
120 to a number 150 grade-M wheel will hold up the 
cutting edge, and it should be wide enough and the 
fixture heavy enough to take care of vibration. A 
}-in. width wheel as large in diameter as the fixture will 
swing, should be used, as the larger the diameter the 
better will the cutting edge hold. 

The examiners of the British fuse require standard 
designs of gages to be used. Sketch A, Fig. 3, illus- 
trates a gage which it is not possible to make accurately 
without first making a master; and to make a master 
we must make a gage. The imposed design is all 
straight grinding work, as shown at B. This first gage 
however, may not be used because it is unofficial. A 
similar condition exists in the case of the graduation 
gage. A graduation gage which gets its tolerance by 
means of a tapered pin C, Fig. 3, instead of the ex- 
pensive ring center, is shown in D, Fig. 3. Generally 
speaking there has been a lot of lost motion and material 
lost on war contracts—far more than is good for the 
country. 
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An Outside-Man’s Job 
By W. OSBORNE 


Shrub wondered if the strange dog that had shown 
up would tackle the other two or whether he was only 
bluffing. As he looked out of the window he was also 
thinking about his job, and wondering whether it would 
not be best for him to drop it some pay day and go 
where it would be worth while. 

What was the use of spending years of his life in 
such a place. The town was a dead one, and the shop 
was like it. The men there were just like the town 
and the shop. They were all back numbers. He had 
been here eighteen months and had known all that there 
was to know when he had been there less than half 
that time. He had done some work on every machine, 
almost, in the place, or at least he had worked on every 
kind of machine in the place. 

The old codgers had the good machines with the easy 
work and the good pay, and the foreman did not respond 
to an invitation to let a meritorous young man have 
a look in. 

Shrub had been busy near the front of the shop, 
and so he saw the man who came in, and was near 
enough to hear what he had to say to the foreman. 

“I want a man, and I want him right away. Men 
are loafing around at my expense until I get going 
again.” This man was evidently in a hurry. 


THE FOREMAN’S REPLY 


“Our outside man is on another job and will not 
be back before the middle of the afternoon,” said the 
foreman, “and I will send him as soon as he comes in.” 

“Let me have one of your other men. This is your 
own stuff that has let me down. Any man with a 
head on him can fix it. Our engineer is away to a 
funeral and one of the other men got too smart.” The 
man had been looking around and had seen Shrub. 
This man had a daughter and Shrub had called there, 
and in a casual way had told the girl, in the hearing 
of the father, something of how he had already ab- 
sorbed all that there was to know at his present source 
of supply, etc. As Shrub was a fine-looking young 
fellow and a good talker he had made an impression. 

“There is a wide-awake fellow; can’t you spare him 
Iong enough to go out there and back?” 

The foreman acted as though he was going to object 
and cut Shrub out of another chance, but seeing that 
the request had been overheard he only said: 

“You seem to know this chap, and if you want him 
we can spare him”; and turning to Shrub he said, “Get 
what you need and go.” And with that he hurried away 
to other things. 

The turn of affairs was very pleasing. Shrub 
gathered some tools together, rolled them up in his 
overalls and announced that he was ready. 

As the buggy rolled along Mr. Dayton did some 
growling about the machinery in general, the inferior 
class of men who made it and the important and dis- 
obliging attitude of the foreman. Shrub agreed with 
everything and added a number of observations of his 
own along the same and similar lines. 

Bobbie Jones was the regular outside man, and 
Bobbie was a joke. He couldn’t dance or play ball, 
and didn’t know enough to tell one card from another. 
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If vou asked him a question he had to get the answer 
out of a book. He even kept a number of them at 
the shop, and at that Bobbie had the very nicest job that 
there was, and got lots of nice trips, like this one, 
and had a general good time, with lots of variety, and 
very little work. 

Shrub did not know where they were going or what 
was to be done when they got there, and he was too 
busy to think of it. 

They stopped before a country gristmill and found 
everybody in the neighborhood clustered around a gas 
engine. Shrub had just come from the shop that had 
made it, and was quickly informed that this engine 
refused to run, and it was plainly to be seen that every- 
one looked to him to perform the magic rites that would 
cause it to work. 


SHRUB’S FEELINGS 


One short hour ago Shrub had been thinking of such 
an engine as being beneath one of his talents, and had 
been sighing for something of man size to work on, 
and here suddenly the thing had become a malignant 
thing of mystery. Shrub realized that bluffing would 
not make the engine go but he did not see any imme- 
diate way to escape with any dignity so he removed 
his coat, rolled up his sleeves, tried to look important 
and think at the same time, and began looking the engine 
over. 

“What have you fellows been doing with it anyhow?” 
—more to kill time than to get information. 

“She’s all there, mister, and not a thing broke. All 
she needs is to go through the hands of the inspection 
officer and to get the order to march.” 

“Seems like, maybe, she haint just got all of her kit 
in the right place.” 

This came from a man who seemed to be a person 
of some moment for all of the others laughed, and 
Shrub could feel the sweat breaking out all over his 
back. He had helped to put up and take down such 
an engine many times. 

He had pulled on the wheel helping to start them. 
He had worked on some of the parts. 

Not knowing what else to do he began looking at 
the places he had seen others look at when an engine 
gave trouble on the testing block, but while he was 
doing it he realized that he did not know how things 
should look when they were in their proper place. 
Strange as it may seem he did not know what conditions 
were necessary to make a gas engine run. 


TALKING vs. DOING 


He could talk of compression, and ignition, and 
revolutions per minute, and gas per horsepower, and 
give the impression that he knew what he was talking 
about, but, like many other folks, he had not realized 
the wide difference between talking and doing some- 
thing. 

As he could not see anything wrong he proceeded 
to take down a valve. He had seen this done often, 
for it was a common thing for a heedless helper to 
leave enough dirt in some part to have it draw in.and 
hold a valve open. He had received more than one 
blessing from an angry machinist for doing that very 
thing. The information that the valve had been out 
and examined did not stop him, for just then he could 
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not think of anything else to do. The valve seemed 
all right, but as he was putting it into place again he 
saw that there were two ways that it would go in and 
that it had been bruised enough to remove any marks 
that might have been put on to show how it should 
go. A port indicated that it should register with an- 
other one in the cylinder and Shrub began putting it in 
so that it would do so when he was stopped by a man 
who was evidently the engineer for the day and who 
had been watching every move. 

“Say, mister, that was in the other way. There is 
the mark where you hit it with the hammer when you 
were taking it out.” 

There was the mark sure enough. Shrub stared at 
it. Suddenly an idea struck him. These men had taken 
things apart. Perhaps they had put it in wrong. He 
examined the ports and could not see any way to get 
the charge into the cylinder if they did not match, and 
so proceeded to put the valve in as he had started to 
do. A glimmer of hope held out the possibility that 
he could get the engine running. 

“How many other things did you fellows monkey 
with?” he demanded. To his relief he found that the 
valve was the only thing that had been taken off that 
could be put on wrong. 

It was fortunate for .him that the ignition was by 
means of a hot tube. Had it been by an electric spark 
and the adjustments been changed he would have been 
entirely at sea. Some time later he found that an 
ignoramus who meddles with machinery always tackles 
the parts that he knows least about, and seems to think 
that as long as two pieces of such parts are left together 
he has not done his duty. That is one of the things 
that makes it interesting for the man who goes out 
from the shop. 

Encouraged by what he had found Shrub risked 
trying to start the engine. He got some real help here 
from the men who worked in the mill, for they had 
been used to pulling on it. To his joy and relief it 
started and pulled the mill, and as that seemed to be 
what they wanted most of all he rolled up his tools. 


THE RESULT 


Not much was said as Mr. Dayton drove them back 
to the shop. Shrub felt that it was best for him to say 
nothing, and Mr. Dayton did not comment on the job. 

Perhaps it was his imagination, but it did seem to 
Shrub that the foreman was a little bit surprised to 
hear that he had got away with the job. 

He learned afterward that Bobbie Jones had gone 
out the next day, at the request of Mr. Dayton, and 
looked things over and made some adjustments and 
minor repairs, but he was so glad to have got back 
with any shred of his mechanical self-respect left that 
he did not feel any resentment. 

This experience set Shrub to doing some thinking 
and observing and gave him a different opinion of the 
shop and his shopmates and of their ability. He 
has gone out to many other jobs since that first one, 
but never has he gone out with the important, carefree 
feeling with which he started to that one. 

He has several books of his own now, and is sur- 
prised to find how many perplexing combinations a 
seemingly simple piece of machinery can get into when 
it is at the mercy, or lack of mercy, of an ignorant man. 











Canada produced $200,000,000 worth of minerals 
last year, $23,000,000 more than in 1916 and $63,000,000 


more than two years ago. The Dominion’s iron and 
steel production was the largest in its history. 
* * * 

According to the reports of R. G. Dun & Co. for 1917, 
there were fewer commercial failures in the United 
States in that year than in any of the three years pre- 
vious. The total liabilities last year were $183,441,371, 
which is smaller than the corresponding figures for 
nearly ten years. 

* * * 

The debt-making “habit” among nations has grown 
apace within comparatively recent time. The total 
world’s debt in 1714 was less than one billion dollars, 
in 1814 seven billion, in 1914 forty-five billion and at the 
beginning of 1918 it had reached the stupendous sum 
of more than one hundred billion dollars. 

* * * 

Secretary McAdoo announces that based on official 
information received the American Army is at least 
90 per cent. insured. The total amount of insurance 
now. on the books of the Bureau of War Risk Insur- 
ance is $8,879,104,000. This represents 1,082,099 
applications actually on file. The average amount 
applied for is $8,205. 

* * * ' 

The War Department now permits women to qualify 
as inspectors of small arms, according to announcement 
made by the United States Civil Service Commission. 
The examination for which the commission is receiving 
applications to secure persons equipped to serve as in- 
spectors and assistant inspectors of small arms in the 
plants filling contracts for the army is the first of its 
kind opened to women, it is stated. 

* * * 

Secretary McAdoo announces that every officer and 
cadet at the Ground School at Princeton, N. J., has taken 
out the maximum amount of insurance permitted un- 
der the war-risk insurance act, or insurance of $10,000 
apiece. The total amount of insurance subscribed for 
by the officers and cadets at the Ground School is $1,- 
864,000. As far as is known the Princeton Aviation 
School is the first camp of either the army or navy to 
set a 100 per cent. war-risk insurance record. 

* * * 

Provision has been made by the War Trade Board 
by which any person in the United States who holds a 
power of attorney for a patentee in an enemy country 
or country allied with an enemy country may pay such 
fees as are necessary for the filing in our Patent Office 
of trade-marks, prints, labels or copyrights. Such fees 
must be paid from the enemy’s funds, however, and 
the payments be made subject to the approval of the 
alien-property custodian. Full information as to the 


processes surrounding the preservation of an enemy’s 
patent rights in this country may be had from the 
War Trade Board. 
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Of all workers who can most righteously claim ex- 
emption from carrying a gun, the agriculturalists have 
filed the greatest number of exemption claims: The 
man at the lathe and the man with the hoe are abso- 
lutely necessary to be retained in their respective jobs, 
if the war is to be carried to a successful issue for 
the Allies, but it is the agriculturalist alone, who has 
hastened to act in the matter. The man at the lathe 
should lose no time in getting out of the draft. He is 


needed most where he is. 
* * * 


The War Department has approved the publication 
of a weekly newspaper behind the American lines some- 
where in France. This paper which will be devoted 
entirely to American news, will be known as “Stars and 
Stripes” and will be published every Friday under the 
direction of the Intelligence Section of the American 
forces. A feature service of the “Stars and Stripes” 
will be furnished by the Committee on Public Informa- 
tion, and arrangements have been made with a syndi- 
cate for a weekly cable service. Advertising contracts 
are already being made in this country. 


* * * 


The demands of the Government for certain tools and 
handles are creating an unprecedented scarcity in some 
lines of hardware. The latest development is the enor- 
mous demand for Governmental uses for axe, sledge 
and many other tool handles. Shipbuilding is also cre- 
ating an unusual demand for certain kinds of styles of 
adzes and carpenters’ slicks. The call for plates for 
ships has caused a famine in crosscut saws, as the vari- 
ous saw works are giving a large percentage of their 
output of plates and sheets to the Government. The 
construction work at cantonments, camps and new fac- 
tories for the Government takes a large proportion of the 
output of the country of such articles as tackle blocks, 
steel rules, hacksaw blades and a lot of other tools. 

* * a2 


Though more than 20,000 binoculars, spyglasses, 
telescopes, sextants and chronometers have been re- 
ceived by the navy as a result of the appeal sent out 
by Assistant Secretary Roosevelt for these necessary 
articles as “eyes” for the watch officers serving on ves- 
sels in the war zone this generous response, however, 
does not meet the demand, and many more will be 
needed. No more can be obtained from foreign makers 
and the Government must depend to a large extent up- 
on those who will loan these articles to the service. It 
should be distinctly understood, that opera and theater 
glasses are not suitable for this work. What is needed 
are binoculars, field and spyglasses, telescopes, sextants 
and chronometers. The owner’s name and address 
should be placed on each article so that a record may 
be kept in order that they may be returned after the 
war. Articles for this. service should be sent to Frank- 
lin D. Roosevelt, Assistant Secretary of the Navy, care 
of the Naval Observatory, Washington, D. C. 
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Producing a Bulge in Tubing 
By O. P. Yost 


In reading the article by W. S. Quimby, page 860, on 
producing a bulge in brass tubing, would say that the 
old style of rubber compression plan used similarly to 
Mr. Quimby’s lead trick was considered good, but I 
think it rather expensive. 

Also there is the oil-pressure die used on shapes 
similar to iron-bed trimmings. The die is similar to 
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PRODUCING A BULGE IN TUBING 


a mold that is ready to receive the molten metal. The 
dee» drawn shell is annealed, placed in the die; a pipe 
connection is made on the end of the die and oil is forced 
into the shell under pressure. After the pressure is 
witadrawn the die is opened, the tube removed and found 
to be the shape of the die. 


“PRACTICAL MEN 








In the accompanying illustrations is shown another 
method of obtaining a bulge on a 22-gage drawn shell 
? in. diameter by 2 in. long. 

The previously drawn shell A is placed on the pin B 
which is located in the die H and is pressed upward by 
a spring J held in place by a setscrew. The die H has 
the seat E as shown, to receive lower end of the shell A. 

The punch shank J has the spring-operated pin D 
and a seat or recess E' to receive the upper end of the 
shell A. The recesses EF should be the same in depth 
as the dimensions desired at F on the completed cap G. 

In operation, the previously drawn shell is placed on 
the pin B, in the die, and the punch C is brought down 
sufficiently to produce the desired bulge. but not to a 
hard stop, as that would form a collar or flange. When 
the punch leaves the die, the spring pins B and D will 
force the cap out of the punch and die. The die H can 
be made to suit any standard die block, and punch shank 
J can be made to fit any punch holder or ram. 

At K is shown the action of the die and punch on 
the shell when they are closed. The pin B prevents 
the sheel from collapsing, while the walls of the seats E 
will prevent expansion. The bulge shown at Z may be 
varied to suit conditions. 


Economical High-Speed Steel 
Counterbore 
By WALTER NEMO 


In view of the present high price and the difficulty of 
obtaining high-speed steel, it behooves both designer 
and shop man to exercise their brains in the interest of 


conservation. 
The accompanying sketch shows a method of making 
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ECONOMICAL HIGH-SPEED COUNTERBORE 

















high-speed steel counterbores with a minimum of this 
expensive material. 

The counterbore A is made double-ended with a center 
hole of suitable size passing clear through, and is 
tapped at the side, midway of its length, for a headless 
setscrew. The driver B is made of mild steel with 
same sized center hole as the counterbore; it is tapped 
on the side for the setscrew, and has teeth cut the same 
as in the counterbore, in order that the two parts will 
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interlock when they are placed together. The pilot 
passes through the counterbore and is fastened by 
the setscrew in the driver. The setscrew in the counter- 
bore is to prevent the latter slipping off when pilots 
of the same size, or smaller, than the center hole are 
used. 


A Special Depth Gage 
By GUSTAVE RAMACLE 


In the accompanying illustration is shown a very 
handy depth gage, which is very useful when a hole or 
slot is to be measured for depth and may be too small 
or narrow to admit the entrance of ordinary depth 
gages. 

The body of the gage is hardened and ground at A 
and B. Hole C is lapped to 0.125-in. diameter. The 
binding stud D is closely fitted so that the needle will not 
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DETAILS OF DEPTH GAGE 
shift in the locking. The value of the gage lies in the 
fact that when special needles are needed to enter a hole 
or slot too narrow or small for the employment of other 
depth gages, a piece of 0.125-in. drill rod may readily 
be turned or filed to size and applied. 

In applying the gage, the needle is pushed to the bot- 
tom of the hole or slot by means of the nushpin shown, 
and then locked by means of the knurled nut. The dis- 
tance is then measured from the point of the needle to 
the surface A by means of the micrometer. The fizure 
thus obtained, minus the dimension AB, leaves the 
depth of hole or slot. 


Grinding Snap Gages 
BY MATTHEW HARRIS 


Mr. Darling’s article on page 31, in which he illus- 
trates an abrasive wheel for grinding snap gages, calls 
to the writer’s mind wheels of this kind he used for 











WHEEL FOR GRINDING SNAP GAGES 


the same purpose, about 40 years ago. Of course, no 
wheels of this shape were on the market at that time, 
neither were there any saucer-shaped wheels. 

An ordinary wheel of the proper width was dressed 
with a diamond to a shape about as shown in the 
illustration, cutting the recess A only far enough 
toward the center to clear the points of the snap gage. 
This saved time, wear on the diamond, and left the 
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wheel stronger than if the recess were cut furt) 
down. 

The writer found that by cutting a series of grooves 
in the sides of the cutting faces of the wheel, as 
shown at B, that the wheel cut very much freer, hezted 
the work less and required very much less pressure. 
With wheels dressed in this manner, the grinding was 
done faster and with much greater accuracy. 


Wheel-Dressing Fixture 
By JAMES W. COLLINS 


The wheel-dressing fixture here shown and described 
is about to be installed in a plant where thread grinding 
was adopted twenty-five years ago. Its recognition by 
this pioneer concern surely proves its practicability. 

It is adapted to any make of thread-grinding machine, 
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WHEEL-DRESSING FIXTURE 


and when properly attached wil! overcome the many 
difficulties in truing formerly looked upon as necessary 
evils by the grinding-machine operator. 

The initial precaution to observe in installing the 
fixture is to make certain that the base A be so at- 
tached to the machine as to move with the grinding 
wheel. The design of the fixture is such as to prevent 
the wheel leaving the center of the thread, and dressing 
may even be accomplished during the grinding of work. 
The drawing is more easily understood than a comment 
on the workings of the fixture, and any thread grinder 
will readily grasp and appreciate its merits. 


A Cylinder Boring Jig 
By M. E. HoaG 


The cylinder boring jig shown in Figs. 1 and 2 was 
designed and built by Briegle & Hagius, Rock Island, *:!., 
for the Root & Van Dervoort Engineering Co., and is 
used for boring cylinders on a Moline cylinder bor »g 
machine. 

Ordinarily no jigs are used with Moline cylinder b?r- 
ing machines, but on account of the depth of bore (10 
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in.) and certain cored pockets in the cylinders, it was 
deemed advisable in this case to use a jig with bushings 
to support and guide the tool spindles and prevent any 
possibility of their springing, or of irregularity in the 
finished work. 

A front view of the jig 1s shown in Fig. 1. The base, 
which is very heavy and bolts to the machine bed, carries 
« sliding table A which is fitted with hardened-steel 
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member F. If further adjustment of the bushings is 
required, steel shims of the required thickness are 
placed between the bottom of the milled slots in the bush- 
ings and theclamps. This method of adjustment avoids 
the possibility of the bushings being clamped down too 
far and binding the machine spindles. 

The boring heads are larger than the machine spin- 
dles and do not pass through the bushings but enter 












































FIG. 1. CYLINDER BORING JIG 


locating stops and pins B, which enter drilled holes on 
the underside of the cylinder casting. 

The table is moved out for loading by the lever C at 
the right of the jig, suitable ways being provided to in- 
sure alignment of the table in all positions. The arms 
D are connected to the lever C by a shaft at the back 
of the jig and give the table enough movement so that 
when in the extreme forward position the castings may 
be removed without striking the bushing supports. 

Positive stops at the back of the table insure proper 
location of the cylinders when in working position. 
The screw and stud E are removed in order to slide the 
table forward, and are replaced and tightened against 
it when in working position, thus clamping it firmly 
against the locating stops. 

The under side of the bushing plate F is planed par- 
allel with the table, which latter is raised by a plate 
which carries three sliding wedges G. When the table 
and cylinders have been brought to their proper location 
for boring, the wedges are forced in by turning the 
handle H, thus raising the table so that the cylinders are 
clamped firmly between it and the underside of the 
bushing plate F, thereby preventing any possible chance 
of their cocking up on the locating pins, and also doing 
away with clamping bolts and straps 

The plate, or member, F carries four bronze double 
bushings. The outer set are fixed in the member and 
are bored taper on the inside. The inner bushings pro- 
trude some distance above the tops of the outer ones and 
are tapered on the outside to fit them in practically the 
Same manner as the bearings of a milling machine. 
They are split so that they may be adjusted to fit the 
spindles of the boring machine, and to take up for wear. 

The tops of the inner bushings are heavy and have 
slots milled on four sides as far down as the member F. 
Hardened-steel fingers or clamps J enter these slots and 
are bcited down tight against the upper surface of the 





FIG. 2. JIG WITH CYLINDERS IN POSITION 


recesses bored in the underside of the member F. To 
protect the bronze bushings from damage through con- 
tact with the revolving heads, the hardened steel rings 
are pressed into these recesses. 

This jig is so easy to operate that with an air or chain 
hoist for lifting the cylinder castings, that one man can 
easily handle the work. 


Chart for Determining Approach for 
Milling Cutters 
By W. H. VOLKMAR 


The accompanying chart is very simple and is used 
for the same purpose as the one suggested by A. W. 
Hinkel and published under the same title in the 
American Machinist on page 910, Vol. 47. 


Diameter of Cutter 
4” 5° &” 
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CHART FOR DETERMINING APPROACH FOR 
MILLING CUTTERS 
[The formula at the top of the chart can be more 


simply expressed by 1 = cosine A ¢ —Editor] 
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Shaping Edges of Circular Plates 
By N. V. CHRISTENSEN 

A unique method of revolving a circular plate during 

grinding operations on its edges, is shown by the accom- 

panying sketch of a device which takes its power from 

the traction of the wheels upon which the carriage runs 











CARRIAGE FOR DISK-GRINDING 


while traveling back and forth past the surface of the 
grindstone. 

The usual custom is to accomplish this movement by 
means of a countershaft and belt, the tendency of the 
latter being to lift the carriage away from the grinding 
medium, thereby causing a variation of pressure with 
resultant unevenness of work. 

Two miter gears B mounted upon axle A, carry four 
pawls in their respective hubs; one set being operated 
by a right-hand, the other by a left-hand ratchet; these 
pawls and their springs are retained by the steel ring 
C which slips over the hub. The third miter, meshing 
with the two gears upon the axle, is mounted on the 
end of a short shaft lying parallel with the line of 
travel of the carriage; this shaft carries a sprocket 
which drives by means of the chain, the sprocket wheel 
D mounted upon a sleeve with the gear E. 

This gear through the medium of the pinion F, the 
worm G and the wormwheel H, turns the disk 7 with 
a powerful and uniform movement in one direction 
regardless of the direction of movement of the carriage. 

The transmission of power through the sleeve, gear 
and pinion allows the bar carrying the disk, to be 
turned upon its own axis for the purpose of tilting 
the disk to whatever angle may be required; this turn- 
ing being accomplished by the worm and handwheel 
shown at the right. 

This latter feature has been found to be very con- 
venient in a number of instances. 


MACHINIS't 








Vol, 48, No. 11 





Relation of Press Stroke to the Life 
of a Die 
By A. P. F. 


On page 485, Vol. 47, C. T. Creager has an interest- 
ing article on the above subject, in which he gives 
some figures showing conclusively from actual results 
that, “all other things being 
equal,” a short stroke is of 
distinct advantage in prolong- 
ing the life of the tools. It 
is not my intention to convert 
either premises or the fact, 
but to show the reasons for 
results obtained, and also to 
suggest that while the various 
foremen interrogated by Mr. 
_Creager were quite correct in 
their statements, he and they 
were thinking of two distinct 
matters when they said, “If 
the presses are run at the 
same speed.” I suggest that 
the foremen meant by this ex- 
pression “mean linear speed” 
of the ram, while Mr. Creagor 
referred to the “number of 
strokes per minute.” 





Now a moment’s considera- 
tion will show that if the 
stroke is reduced 50 per cent., 
and the number of strokes per 
minute remain constant, the 











OPERATION 


mean linear speed of the ram 
will also be reduced 50 per 
cent. The result will be not 
only a great reduction in the wear of tools, due to abra- 
sion, but the cutting action will be greatly improved 
owing to the slow displacement of the molecules of the 
metal. This is verified by the three examples given, the 
relative mean linear speeds of the presses being as 
follows: 


Mean Linear Speed, Per Cent 
aes y In. — - Ft. per Minute of Increase 
} 10 
‘ 65 16. 25 62 5 
23 90 18.75 87.5 


This shows the 13-in. press to be much superior 
from the point of view of cutting speed and is in 
agreement with Mr. Creager’s results, but it also in- 
dicates that the 3-in. press is better than the 2}-in. 
press, which is the reverse of Mr. Creager’s claims. 
If Mr. Creager investigates the matter carefully these 
figures will be shown to be correct, although the differ- 
ence in the life of the tools would be very slight as 
the percentage of variation is small. 

The output per unit of time from the 3-in. press, 
however, would be much lower than from the 2}-in. 
press, therefore, in the long run the result per tool 
unit would be about equal, which is practically ‘1e 
conclusion reached by Mr. Creager. 

On the basis of hourly production, however, the 23-!". 
press would have the advantage over the others in«s- 
much as its production would amount to an increase of 
124 per cent. over its nearest competitor, and a corres- 
pondingly greater increase over the press with the 
3-in. stroke. 
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 aintaining Continuous Production 


“4E great problem of the machine shops in the 
T effort to do their full duty at this time is produc- 


tion, and yet more production; while one of the mast 
difficult problems of production consists of the human 
element: the securing of labor and its codperation, 


which is so necessary to success. 

The necessity for production is so great that nothing 
must be allowed to interfere with or hinder it. No past 
prejudices, no old notions either of rights or privi- 
leges of either side must be permitted to slacken the 
pace. Neither employer nor employee may use the pres- 
ent crisis to secure what seem to be advantages for his 
own side. Differences of opinion as to the merits or 
demerits, of unions, of open or closed shops, or of 
hours to be worked, must not stand in the way of con- 
tinued production. No dispute must come to the point 
of shutting down the shop or even slowing down the out- 
put. The individual on either side must sink his demand 
for personal recognition or advantage, and work only for 
the one object: the winning of the war! 

We can study the trend of labor activities and their 
treatment in Great Britain to advantage, carefully not- 
ing both sides of the question in every case. The unions 
conceded the abrogation of the closed shop in many 
places and helped to train unskilled labor. There, the 
railroads deal with the men through their unions as 
we do, and by these means serious friction is avoided. 
Shirkers are tried by a board which comprises one labor 
man, and are fined when the case warrants it. In every 
way the relations of employer and employed have been 
strengthened by contact with and appreciation of each 
others capacity, and an understanding of each others 
point of view. The British mission in this country free- 
ly predicted that such methods would result in closer and 
more amicable relations after the war; that collective 
bargaining was likely entirely to replace the dealing 
with individual workmen. The effect of complete har- 
mony between the men and their employers, is sure to 
be a factor in future trade relation and competition, and 
should be carefully noted. 

One of the great difficulties at present is the great 
discrepancy in hours and wages in different localities 
and in different shops. Men naturally seek the highest 
remuneration and the shortest hours, and the discrep- 
ancy between these things made possible in many cases 
by the abuse of “cost-plus” contracts, causes dissatis- 
faction, constant changing of men from one shop to 


anotver, or from one locality to another; and such un- 
necessary labor turnover is distinctly detrimental to 
proc: :ction in every case. 


This difference in wage is particularly hard on the 


build-r of machine tools, as his price-advances have in 
most cases not been sufficient to allow the payment of 
any sch rates as prevail in some of the distinctly classi- 
fied ar contracts. With the Government hounding the 


machine-tool builder for increased output and more 
rapid deliveries, and at the same time protesting prices 
which ‘are modesty itself in comparison with those of 
almost any other line, it is but fair that some steps be 
taken to see that other government-contract manufac- 
turers do not and cannot interfere with the machine-tool 
shops in their efforts to secure labor at a fair price. It 
may even become necessary to establish priority in 
labor as in material and machines—always bearing in 
mind that absolute justice must be done in all cases, and 
that the term labor implies all men who aid in produc- 
tion, no matter whether they work with their hands or 
head. 

That some kind of regulation may become necessary 
is more than a possibility, and we may as well prepare 
ourselves for it. It is not a question of price or of 
personal preference, but of getting production out of 
the shops; and if we all realize the necessity of codépera- 
tion, and bear it in mind in all our dealings, the time 
of such regulation may be postponed, perhaps in- 
definitely. 


Maintaining a Working Force 


MONG the many phases of the problem of produc- 

tion is that of maintaining a constant supply of 
suitable labor, and no phase of the problem is more try- 
ing; it is made more difficult by the lack of uniformity 
in the number of hours which constitute a day’s work in 
different shops and in varying localities, as well as by 
the different rates of wage which prevail not only in cer- 
tain localities, but in certain branches of the machine 
industry. 

The problem of maintaining a constant labor supply 
is particularly trying in the neighborhood of some of 
the large munition workshops, where the selection of 
men is not always of the best, and high wages naturally 
loom up as a factor in determining a man’s choice of 
job. 

With orders filling the books, each of them with a 
priority certificate, with every mail bringing vain 
pleadings for impossible deliveries, the shop managers 
naturally look to longer hours as the only way of in- 
creasing the output. This is the more naturally and 
easily understandable when we know that every shop 
manager and every responsible executive is working 
longer hours than ever before, and see no way of avoid- 
ing it. 

We must not overlook England’s experience in this 
matter, nor make her mistake in regard to the hours 
of labor. Every report from the other side—from em- 
ployers, from labor leaders and from those high in the 
councils of the country—points to the same conclusion: 
long hours and overtime work are to be avoided if real 
progress in production is to be maintained. 

Long continued efforts such as are required in many 
shop operations, coupled with the monotony of con- 
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stant repetition, result in a fatigue which is responsible 
for accidents, for spoiled work and for a lowering of the 
stamina of the worker. Worst of all they are responsi- 
ble for a discontent which urges the workman to try 
some other shop or some other occupation. 

Again: we must not overlook the fact that labor has 
been guaranteed a maintenance of its pre-war stand- 
ards; and when this labor situation coincides with that 
of Great Britain, when its representatives in this coun- 
try agree that this is the wisest method from all points 
of view, we cannot expect good results by running 
counter to the opinion. 

The Government expects to pay for its purchases on 
the basis of an eight-hour day. The Ordnance and other 
departments recommend this as a basis for work, and 
outline other conditions which it is advisable to follow. 
Knowing the tendency of labor to shift in these uncer- 
tain days, the course adopted seems the wiser one to 
follow at present. 

Increased output for the present at least, must come 
from improved methods and the employment of more 
labor in either single, double or triple shifts. This may 
or may not represent our best ideas of the subject, but 
we are faced by a condition and not a theory: a con- 
dition which puts every shop manager on his mettle 
and challenges him to make good under adverse con- 
ditions. 

We know the difficulty of securing trained men in 
the present unsettled conditions and we believe the time 
is coming when the difficulty must be controlled or 
guided in some way, as we may all be controlled to some 
extent, for the public good. The new United States 
Employment Service is a step in this direction, and 
properly handled, should prove of great value in many 
ways. 


Utilizing Older Men 


HIS is a good time to revise some of our deluded 

notions regarding the usefulness of men who are no 
longer young, and for which Dr. Osler of forty-years- 
old-and-chloroform fame is largely responsible. Few 
fallacies have had wider credence than his famous 
statement regarding the desirability of chloroforming 
or otherwise disposing of all whe allow themselves to be 
convicted of the crime of reaching the age of forty 
years. 

In all probability Dr. Olser never intended this state- 
ment to be taken so literally, but he has much to answer 
for, as the epidemic of literality which followed worked 
much sorrow and hardship throughout the land. For- 
tunately the tide has turned, but we are not yet utilizing 
the experience and judgment which only comes with 
years, nearly so extensively as we should. 

Age is scarcely more of an index of a man’s ability 
to give useful service, than is the color or shape of his 
eyebrows—and not nearly so much so‘as his habits! 
There are many men of sixty-five years who have at 
least ten years of active service in many lines ahead of 
them and who can be depended on to give an excellent 
account of themselves in productive work. 

The present emergency, wherein skill and experience 
are of so much greater value than mere man power, 
affords us an opportunity of using every man who can 
give even a few hours per day to the cause. At the 
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drawing board, in planning work, in making calc’'a- 
tions, in teaching learners in our factories, in the t..)l- 
room, and in many other lines where brain rather t’ .n 
brawn is the main consideration, many men of si ‘y 
and seventy years of age can give an excellent acco. at 
of themselves. And there are many kinds of man a] 
work at which they can give good service for a - w 
hours if not for a full day. Every hour counts «1d 
should be utilized for the country’s good. 

The country has, owing to some of the army regv'a- 
tions, been deprived of the services of valuable pr <n 
because they could not pass the physical examinations 
applied to the reserve officers. The reason of course is 
to avoid saddling pensions on the country and from that 
point of view is commendable. But equitable arranze- 
ment can be made to avoid this and to secure ‘the 
services we need so much. If a man can give but six 
months of service, the country is that much better off, 
and means should be provided to enable him to serve 
in some capacity for as long or short a time as he may 
be able. 

The idea of raising the ban against a still useful 
and active age is also true in its application to industry. 
We should not forget that the man with years of ex- 
perience requires less supervision than the younger man 
and that he has an added value on that account. It 
is well to forget all about age and judge only by the 
value of the work, not forgetting that tool breakage 
and supervision must also count for or against a man 
in considering his real worth. 

It may be well worth while for manufacturing con- 
cerns to take an inventory or census of the men in 
their vicinity who have been considered as past the 
desirable age. The chances are that a considerable 
contingent can be rounded up which could add a great 
many man-hours to the productiveness of your shop. 
It would be a source of genuine gratification to many 
to feel that they are rendering a service to the country 
in its hour of need. 


Illogical Aircraft Turnbuckle Standards 


HE accepted practice of designing engineers is to 

make new designs and standards conform to exist- 
ing practice wherever possible, as is the rational and 
thoroughly sensible procedure; because of this it is 
somewhat of a surprise to note the departure from this 
practice in the specifications for turnbuckles issued, 
and which are being adopted by the International Air- 
craft Standards Board, through the Department of 
Commerce. 

The specifications give the dimensions both in inches 
and in millimeters, but the very objectionable feature 
is the establishment of new sizes for diameters, and «!so 
of the number of threads per inch, which conform 
neither to the A. S. M. E. or to the S. A. E. standards. 
In some cases the difference in diameter is only a ‘ew 
thousandths of an inch, and in the threads only ‘wo 
per inch, so that the differences seem to have no | »gi- 
cal reason for existence. 

We are surprised that the engineers of the airc ‘aft 
industry, representing as they do the newest indv ‘try 
of the country, should have suggested such a se’ of 
standards, and we trust they will soon reconsider it at 
specifications may conform to modern practice. 
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SHOP EQUIPMENT NEWS 
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This department is open to all new equipment of interest to shop owners. Photographs and data 
should be addressed to Editorial Department, “American Machinist.” 


Sidney Power Presses 


The Sidney Power Press Co., Sidney, Ohio, is now 
marketing a line of power presses, one of which is shown 
in the illustration. It is claimed that the presses are 
very sturdy in construction and that they will stand up 
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SIDNEY NO. 3 OPEN BACK INCLINABLE POWER PRESS 
, Weight, 2600 lb.; weight of flywheel, 450 Ib.; size of flywheel, 


28x44 in.; speed of fiywheel, 110 r.p.m.; approximate hp. re- 
quired, 2; standard opening in bed, 8 in.; distance from column 
to center of slide, 10 in.; distance from bed to slide, with stroke 
down and adjustment up, 7 in.; width of opening back of frame, 
9 in. ; width between gibs, 8 in.; standard stroke of slide, 2 in.; 
maximum stroke of slide, 6 in.; hole in slide for shank of punch, 
« in.; bolster plate; 214 in. wide by 14 in. deep; thickenss of 


pared plate, 2% in.; height to center of shaft, 623 in.; floor space, 
under rough usage. They are equipped with an auto- 
matic safety clutch which makes it impossible for the 
press to repeat if the treadle is held down. To make a 
second stroke the treadle has to be released and de- 
pressed a second time. The slide is kept in alignment 
by means of three adjusting screws in each gib. The 
hole in the slide for the shank of the punch is round and 
room is provided for adjustment of the side clamp. The 
machines are built in six sizes, Nos. 1 to 6, and range 
in Weight from 1000 to 6000 Ib. 


“Triad” Heat-Treating Furnace 


The Bennett Metal Treating Co., Elmwood, Conn., is 
now marketing a new “Triad” furnace which is designed 
for the heat treatment of carbon, tungsten or high- 
speed steel tools. This furnace is operated by a single 
burner, but is so constructed that the three steps—pre- 
heating, high heating and tempering—can be accom- 
plished simultaneously. This renders the installation of 
three furnaces for these different steps unnecessary. 
The furnace burns either fuel oil or gas and occupies 
a floor space of 4 sq.ft. The temperatures in both the 
intermediate and lower compartments are determined 
by means of pyrometers, while the temperature in the 
tempering compartment at the top is determined by a 

















“TRIAD” HEAT-TREATING FURNACE 


thermometer and is controlled by an air inlet from the 
main air line operated by a valve and a mercury air 
gage. It is claimed that the atmospheric conditions in 
the intermediate and lower chambers are reducing. 
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“American” Air-Operated Chuck 


The American Pneumatic Chuck Co., 9 South Clinton 
St., Chicago, Ill., is now marketing the pneumatic chuck 
shown in the illustration. The Neidow & Payson Co. is 
the selling agent. The body of the chuck is made in 
two pieces, which are forced together and held in place 
by screws, this construction eliminating open space 
around the inner part of the chuck-jaw slide. It is 
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claimed that this construction removes one of the causes 
for chattering and gives greater strength to the seat 
of the jaw slide. The housing is made from a steel or 
semi-steel casting, ag st ired, and the jaws are fur- 
nished either solid or wah screws for independent ad- 
justment and are reversible. The jaw slide is in the 
back plate only, and does not project through into the 
chuck housing. The adjusting screw is supported in 
bearings at both ends of the slide. The universal fea- 
ture of the chuck is secured through the movement of 
the sector being forced by air pressure up the incline 
of the cam bushing. The air cylinder is attached to the 
rear end of the machine spindle, and is connected by a 
draw rod through the spindle to the cam bushing in the 
chuck. When the air is applied, the cam bushing and 
sector lever are drawn back, and the sector lever travels 
up the incline of the cam to its fixed point and thus 
operates the three jaws universally. It is claimed that 
the cam construction and the three-to-one increase in 
power secured by means of the sector lever greatly in- 
crease the gripping power secured. When the chuck 
jaws are properly adjusted for the diameter of the 
work the sector lever will be forced up the face of the 
cam until it reaches the sfraight-line portion of the 
cam, when the jaws become .locked upon the work, and 
it will remain in this position even though the air pres- 
sure may be released. If desired the chuck may be 
operated by a hand device on the back plate. The chuck 
is made in ether the two- or three-jaw type in 63-, 8-, 
10-, 12- and 15-in. sizes. The double-acting air cylinder 


has been designed for light weight so as to reduce the 
wear on the machine spindle. 
the construction. 


The illustration shows 
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Holmes Filing Machine 


The Holmes Manufacturing Co., of Shelton, Conn.. 
has improved its filing machine by an addition of meta] 
which makes the machine stronger and more rigid, and 
gives it larger bearing surfaces than before. As wil] 
Be seen from the illustration the machine is moto, 
driven through the medium of an adjustable friction 
disk which permits a speed range from 200 to 800 
r.p.m. An Oleham coupling 
is interposed between the mo- 
tor and the driving disk to 
provide a certain amount of 
flexibility in the connection. 
The driven disk is of cast iron 
7 in. in diameter, with a plain, 
smoothly finished surface. 
The driver is built up of 
leather rings clemped firmly 
together and finished to a di- 
ameter of 1% in. by grinding. 
The main bearing of the ma- 
chine is a bronze bushing, the 
head of which sustains the 
thrust of the driving disk. 














This bushing is threaded in- 
to the casting and has a clamp- 
ing screw to hold it in what- 
ever position required, there- 








AIR-OPERATED CHUCK 


by furnishing a ready means 
of adjustment to compensate 
for wear of the driving me- 
chanism. The sliding head takes its movement from 
the regular form of slotted yoke and pin, allowing ad- 
justment of the stroke from 0 to 2 in. The head has 
bearing surfaces at widely separated points, to insure 
smoothness of movement and freedom from vibration. 

















HOLMES DIE-FILING MACHINE 
Size of wood base, 13x20 in.; machine table, 8 in. s\uate; 
height of table, 9 in.; stroke, 0 to 2 in.; speed, 200 to 800 ! y ' 
motor, ys hp., either ac. or dc.; weight assembled, about +" 
A clamp, with two clamping screws, Pp‘ rmits 


fhe use of files of any kind, or of oil-stone slips if 
it is desired to use the machine for this purpose. There 
are two top supports provided, so that a short section 
of file may be held entirely above the table, a feature 
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of value in filing punches and pieces of similar nature 
where a shoulder prevents the use of a full-length file. 
The icp supports are independently adjustable, and the 
post may be removed entirely by unscrewing it from 


the sliding head, leaving unrestricted space for the 
manipulation of large dies. The table may be tilted 
to provide for draft. 

The machine and motor are mounted upon a sub- 
stantial wood base, the combined weight being about 
40 pounds. 


Whitney No. 23 Cylinder-Grinding 
Machine 


Baxter D. Whitney & Son, Winchendon, Mass., has 
purchased from the Brown & Sharpe Manufacturing 
Co., the rights, design, tools, etc., for its No. 23 
cylinder-grinding machine and will continue to manu- 
facture it. The machine is for the purpose of grinding 
gasoline-engine cylinders where the work is such that 
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WHITNEY NO. 23 CYLINDER-GRINDING MACHINE 

Capacity, grinds holes 3 to 7 in. in diameter up to 14 in. 
deep; maximum radius described by wheel spindle, 14 in.; maxi- 
mum wheel: size, 44 in.; speed, 5500 r.p.m.; speeds of wheel- 
spindle revolving drum, six, 66 to 146 r.p.m.; automatic travel 


of sliding table, 25 in.; feeds of sliding table, eight, slow series 
7 to 21 in. per minute, fast series 18 to 55 in. per minute; dis- 
tance to top of table from center of wheel spindle with spindle 


at center of revolving drum, 10 in.; T-slot in sliding table, ? in., 
working surface of cross table, 13 x 30 in.; cross movement of 
cross table, 15 in.; T-slots in cross table, three, # in.; floor space, 
44 x 144 in.; net weight, 4700 Ib. 

it is impracticable to revolve it. The work to be ground 
is mounted either upon a sliding table or upon a cross 
table, being held in a suitable jig or fixture. All wear- 
ing surfaces are protected from grit and oil holes are 
also protected. The wheel spindle is mounted in a 
sleeve that furnishes a support close to the wheel and 
is made of chrome vanadium steel, heat treated, ground 
and lapped. It runs in phosphor-bronze boxes provided 
with means for compensation for wear. The spindle- 
revolving drum carries the spindle sleeve and revolves 
it eccentrically within any radius that the capacity 
of the machine admits. The drum is driven from 
above through cones that provide for various spindle 
speeds. The wheel spindle has both quick and fine 
adjustments, the quick adjustment being operated by a 
crank inserted in the head while the fine adjustment is 
by a lever at the front of the spindle head. The wheel 
can be fed to or withdrawn from the work without 
stopping the mechanism. The wheel spindle is driven 
by a helt passing under two idler pulleys at the rear 
of the machine, one of these idlers being equipped 
with « spring takeup for regulating the tension of 
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the belt. The wheel-spindls head is provided with means 
for vertical and transverse adjustments, which enable 
the spindle to be set in alignment to compensate for 
any irregularity in the work. 

The sliding table is equipped for fast roughing feeds 
and slow finishing feeds, the travel being automatic 
and controlled by adjustable dogs which are provided 


with screws for fine adjustments. If desired the dogs 
can be raised and the table run beyond the reversing 
points without disturbing the adjustment. After being 
raised the dogs drop back into place automatically, 
which prevents the table accidentally running beyond 
the reversing point a second time. The cross table is 
provided with dust-proof bearings and adjustable taper 
gibs. The cross movement is obtained by a crank and 
screw mechanism, and four adjustable stops are pro- 
vided on the edge of the table. An exhaust fan is 
attached to the rear of the machine and draws the 
dust away from the work and into a tank partly filled 
with water. If desired a wet-grinding attachment can 
be furnished, water guards, pans, settling tank, pump, 
piping, etc., being included. 


Clark Adjustable-Limit Snap Gages 


The J. M. Clark Co., Bridgeport, Conn., is now mar- 
keting a line of adjustable-limit snap gages, one of 
which is shown in the illustration. It is claimed that 
the construction is such that the measuring plugs are 
positively clamped in position against the adjusting 

















ADJUSTABLE-LIMIT SNAP GAGE 


screw and that the adjustment can be quickly made. 
The construction also allows the holes for the adjusting 
screws to be tapped out for a larger size in case they 
should become worn. The gages are made in 18 sizes 
varying in steps of 3 in. up to and including 6 in.,.and 
in steps of 1 in. for work from 6 to 12 in. in size. Meas- 
uring plugs for threads and other special shapes can be 
furnished if desired. 


Seaboldt Thread-Measuring Wires 


Realizing the difficulty to be met under average con- 
ditions by the toolmaker who wishes to use the three- 
wire system of testing thread plug gages and threaded 
parts, in procuring three pieces of wire that are round 
and true to size within the very narrow limits demanded 
by modern toolmaking methods, the B. Seaboldt Cor- 
poration of 25 West Broadway, New York City, has 
placed such wires upon the market in sets of three wires 
each, hardened and lapped by special processes and 
guaranteed by them to meet the required conditions. 

The sets are made in sizes varying from 0.010 to 
0.150 in. in diameter and from 134 to 3 in. long respec- 
tively. A short section in the middle of each wire, 
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varying from § to 14 in. long, according to the size, 
is finished to the required degree of accuracy, the re- 
mainder of the length being reduced to about 0.002 in. 
under the nominal size. 











































Modern Motor-Driven Scraper 


The Modern Manufacturing Co., Bridgeport, Conn., 
has placed on the market a new device for obviating 
hand-scrap.ng work on aluminum and brass castings, 














FIG. 1. MOTOR-DRIVEN SCRAPER 


such as motor crankcases and similar work. The de- 
vice consists of an electric motor and a flexible shaft, 
as shown in Fig. 1, which may be used to drive burrs 
of various sizes and styles, as illustrated in Fig. 2. The 





<5 























FIG. 2. SOME OF THE BURRS USED ON BRASS AND 
ALUMINUM CASTINGS 


motor is ball bearing and is suspended above the work 
by means of a universal joint. The flexible-shaft casing 
is attached to a cone holding lubricant for the shaft, 
and a hand piece is provided at the lower end which 
takes the different burrs. These are readily inter- 
changeable. 
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Landau Drilling Machine 


The Landau Machine and Drill Press Co., 368-379 
Broome St., New York City, is now marketing the 
drilling machine illustrated. The machine includes q 
multiple-spindle drilling head composed of a stationary 
upper member fixed to the drilling-machine standard 
and a movable lower member carrying four drilling 
spindles, each with an independent adjustment for depth 
of feed. The movable bonnet is rotated by means of g 
collar and handle so that any desired spindle can be 
brought into position for work; the main drive spindle 


- has a positive clutch and locking device which engages 


with the working spindle. Each spindle is automatically 
locked in place when in proper alignment, and a center- 
ing device inside of the head prevents the feed lever 
from being operated until both spindles are in align. 
ment. The clutch is automatically released when the 
operation of each spindle is finished and the feed lever 
is back in its original position. All spindles except 
the one in working position remain idle at all times. 
The machine can be furnished for either belt or motor 
drive. If desired it can be. furnished with one spindle 
arranged for tapping, the reversing being done by means 

















LANDAU DRILLING AND TAPPING MACHINE 


Speeds, three, 650, 1100 and 1800 r.p.m.; height with column, 
64 in.; height without column, 30 in.; floor space, 12 x 28 ~¢ 


weight with column, 250 lb.; weight without column, is!) " 
number of spindles, 4; travel of spindles, 23 in.; travel of tap 
ping spindle, 1 in.; forward speeds of tap, three, 110, 19 an¢ 
310 r.p.m.; reverse speeds of tap, three, 165, 275 and 450 r.p.m. 


of gears which also serve to reduce the speed to that 
desired. The gears are in mesh at all times. The 
main spindle has a ball thrust bearing and the upper 
cone pulley is mounted on an eccentric stud by neans 
of which the top belt may be adjusted. The belt is 
shifted from one step to another by means of a double 
fork and lever controlled by means of a handle con 
venient to the operator. The machine is furnished in 
either bench or floor type, and for either belt or motor 
drive. The illustration shows the motor direct-con- 
nected to the lower cone shaft. 
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“Fifield” 60-In. Triple-Geared 
Engine Lathe 


illustrations show a 60-in. triple-geared engine 
la that is manufactured by David A. Wright, Chicago, 
I) ‘t is made in two types—standard and heavy. All 
and high-speed bearings are bushed with bronze 
‘| gears are cut. Spindle centers are of tool steel, 
h: ned and ground. The carriage slides on two Vs 














THE CARRIAGE OF THE “FIFIELD” LATHE 


while the headstock, tailstock and steadyrest slide on flat 
ways. The bed is of box section with cross-ties and 
double ribs and has a cast rack 7 in. wide. The face- 
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plate has 24 T-slots, and is either pressed or threaded 
on the main spindle as desired. Faceplate jaws are 
fitted if desired. The carriage is equipped with both 
power and hand feed. The tool slide is fitted with two 
straps and four bolts for securing tools. If furnished, 
the taper attachment is secured to the carriage and 
bolted by means of T-slots inside of the bed. The 
apron is furnished with a friction clutch for transverse 
feed and a lead screw nut for threading. Reverse is 
incorporated. The feed gears are driven by a spline 
in the lead screw, the threads being used only when 
thread cutting is being done. The steadyrest accom- 
modates work up to 30 in. in diameter. The tailstock 
is of box section and is secured to the bed by means 
of six bolts and three clamps,-the upper part being 
fitted with cross adjustment. It is moved by means 
of a crank wrench and gearing engaging the feed 
rack. Change gears are furnished for cutting threads 
from 1 to 12 and are of 5 pitch. Regular equipment 
includes compound rest, large and small faceplates, 
steadyrest, change gears, wrenches and double friction 
countershaft. 


Bureau of Standards’ Table of 


Wire Sizes 


The Bureau of Standards has issued a circular con- 
taining complete tables of wire sizes. This is a com- 
bined table which includes the principal wire gages. It 
comprises the American or B. & S. steel, Birmingham 
(Stubbs), British standard and metric wire gages, 
giving all their diameters in mils, circular mils, square 
inches and square millimeters. This makes it particu- 
larly useful in determining the nearest equivalent to 
American or British gages in millimeters or square 
millimeters. Copies may be had by addressing the 
Bureau of Standards, Washington, D. C. 














TRIPLE-GEARED 60-IN. ENGINE LATHE 
Distance between centers with 14 ft. bed, 5 ft.; swing over Carriage, 45 in.; carriage bearing on ways, 58 in.; ratio of back 


ring, 13 to 1; ratio of triple gearing, 42 to 1; threads cut, 1 to 12; front-spindle bearing, standard type, 7 x 10% in., 
in., heavy type, 6 x 10% in.; diameter of tailstock spin 


8 x 12 in.; rear spindle bearing, standard type, 43 x 8 


heavy 
e, standard 
0,000 lb.; extra weight per extra 


, 58 in. heavy type, 6 in.; weight with 14-ft. bed, standard type, 24,000 Ib., heavy type, 30,0 


t of bed, standard type, 1000 Ib., heavy type, 


75 to 120 r.p.m. 





1500 1lb.; feeds of toolpost, 0.050, 0.096 and 0.137 in.; spindle speeds, nine, 
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Washington, D. C., March 9, 1918—The most im- 
portant thing in any crisis is to get the necessary 


«st how they are done or just what they 
cost is a secondary matter. No one of ordinary intel- 
ligence expects anything to be perfect. If it is good 
enough to answer its purpose everyone should be satis- 
fied for the time being, although it is always in order 
to experiment for better things. But it is criminal 
to wait for new developments instead of using the 
best we have at hand. 

Having started to supply the things we need, the 
next step is to see that they are produced efficiently 
and economically; to see that no undue profits are being 
made; to codrdinate the resources, both large and small, 
so as to secure a widespread interest and an unfailing 
source of supply. This can be done only by centralizing 
the control of and placing the responsibility for secur- 
ing war material. In no other way can we prevent 
the overlapping of activities and the inefficiency due 
to different departments competing for the same prod- 
ucts; in no other way can the information regarding 
any~product be made available for all departments. 

To obtain this desideratum it would be necessary to 
pass the Overman Bill, which gives the President power 
to redistribute the functions of the executive agencies, 
to transfer duties, powers, records and personnel of 
one executive agency to another, and to employ such 
additional agencies as he may see fit. 

In this way the President could consolidate buying 
to such an extent as would be necessary instead’ of 
leaving it to the several scattered departments &s at 
present. He could thus place the duties of buying 
under the control of some central agency and invest 
some others -with power to make decisions and to deter- 
mine the important questions which affect more than 
one department. 

In the same way he could prevent the duplication 
of efforts, which conflicting activities have developed in 
connection with the war. He might, for example, form 
a central secret service for the United States during 
the war by transferring to one central agency all 
activities of this kind, which are now scattered among 
many departments. This centralization of power is 
along the line of the resolution adopted at the war 
convention of American business men held at Atlantic 
City last September by the United States Chamber of 
Commerce. The Overman Bill, carrying out as it does 
the spirit and purpose of this resolution, has been 
indorsed by the United States Chamber of Commerce, 
which is working for its adoption. 


things done. 











It is interesting to note that the United States Public 
Health Service of the Treasury Department has becun . 
to collect and disseminate information for the purpose 
of protecting the wives of those engaged in war indus- 
tries. 

One of the worst siete to those dealing with ex- 
plosives is from the nitro and amido compound of 
benzol and toluol. One of these compounds, trinitro- 
toluol, is of very general use in high-explosive shells and 
bombs, and all workers in shell loading are exposed to 
its dangers. The poison is readily absorbed through 
the skin and the respiratory tract, and while such ab- 
sorption cannot be entirely prevented it can be made 
so bland that only those who are especially susceptible 
will succumb to its poisonous effects. 

A practical article has been published by the Public 
Health Service on the safe handling of trinitrotoluol as 
applied to the shell-loading processes. It covers the 
two methods used in loading, both the pressing of 
the explosive in powder form and the pouring of it 
when melted. The former method is used only in the 
case of large shells, and comparatively simple methods 
will prevent injury to the worker. The melting process, 
however, requires more caution, and this is given care- 
ful discussion. The article recommends complete segre- 
gation at each stage of the loading process, long, narrow, 
one-story buildings with a conveyor system to avoid 
unnecessary handling of the substance being suggested. 
The worker should also be thoroughly instructed in 
the: dangers of poisoning, and shown how to protect 

~himseh as well as possible by the use of overalls, cap 
and gloves. The use of alcoholic beverages makes 
a person more susceptible, while milk or milk products 
taken befere beginning work tend to offset danger. 
Strange to say, young persons are more susceptible 
than old, and it is advised that the explosives be not 
handled by those under twenty-one years of age. It is 
further advised that men be employed for only eight 
hours.a day when working with trinitrotoluol and that 
these employed in the most hazardous parts of the 
work be rotated to less dangerous processes at least 
every two weeks. In addition to all this, an efficient 
system of medical supervision is considered absolu‘ely 
necessary. 


It is gratifying to note that the great necessity or 


oO 


munitions does not blind us to the fact that it is even 
more necessary to preserve the health of those on w om 
we depend for its manufacture. 

A Committee on Education and Special Train 1g, 


composed of Col. Hugh S. Johnson, Deputy Provos 
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Marshe! General; Lieut.-Col. Robert I. Rees of the 
Gene: 1 Staff, and Major Grenville Clark of the Adjutant 
Gene’«!’s Department, has been appointed by the War 
Depe:‘mnent. As an advisory board the following gentle- 
men ve been appointed. Dr. Charles R. Mann of the 
Carn. ‘ie Foundation for the Advancement of Teaching 
and ‘-e Massachusetts Institute of Technology; Dr. 
Jame- R. Angell of Chicago, dean of the faculties of the 
Univ vsity of Chicago; J. W. Dietz of Chicago, director 
of education Western Electric Co.; president of the 
National Association of Corporation Schools; James P. 
Munroe of Boston, a member of the Federal Board for 
Vocat'onal Education (which appointment will include 
the iaterests of the trade schools and schools of 
secondary grade), and Dr. Samuel P. Capen of Washing- 


ton, a specialist in higher education. 

The functions of this committee will be to mobilize 
the country’s schools and colleges behind the army. It 
will encourage and arrange for the technical education 
of men needed by the several branches of the army, 
particularly the Ordnance Bureau, the Signal Corps and 
the Engineers. 

It is estimated that within the next six months 75,000 
to 100,000 men will be given intensive training in 
sechovls and colleges. These men will be drawn from 
the armed forces of the nation, the men now in training 
camps or about to be called, and the registrants under 
the selective draft act. 


Our Rifle Output 


The following statement is authorized by the Secre- 
tary of War: 

Rifle and cartridge production in the United States 
has developed in volume and in quality of product on 
a scale assuring the satisfactory equipment of the 
army. During the week ended Feb. 2, 1918, the daily 
production of rifles was as follows: 


United States rifle, caliber 0.30, model of 1917, so-called modified Enfield... 
United States rifle, model of 1903, so-called Springfield. . 


Total 


7805 
peseeuesnes ees 1442 


ie 9247 

Total production for that week of such rifles was 
50,872, or nearly enough for three army divisions. 

In addition, during that week there were procured 
daily, either by manufacture or acceptance of rifles 
already made, 3868 Russian rifles, making a total daily 
production of 13,115. The weekly procurement for 
models of 1903 and 1917 and for Russian rifles was 
72,152, which Ordnance Department officials believe was 
a greater number of rifles than any nation ever pro- 
duced in equal time. 

Our weekly production of rifles 10 months after war 
was declared was four times as great as the weekly 
production of rifles in Great Britain after 10 months 


of war (itself an excellent achievement) and twice as 
large «: the production in Great Britain after two 
and one-half years ef war. 
Dail: rifle production by the Ordnance Department 
for the week ended Feb. 9, 1918, was: 
ee 1086 
Rumien ri’:3.............. 4,435 
Tot en 13,012 
Prod: -tion for that week was 46,792 of the models 
of 191° and 1908, and 24,400 of Russian rifles, or a 
total of £1,192. 
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Since Apr. 6, 1917, the Ordnance Department has 
manufactured and procured more than 700,000 of the 
service rifles, model of 1903 and model of 1917. This 
is 100,000 more rifles than were available at the time 
of our declaration of war. We have today a total of 
1,300,000 service rifles. Only about 50 per cent. of 
troops carry rifles. We have in addition 160,000 Krags, 
100,000 Russian rifles and some 20,000 Ross rifles, or 
a total of about 280,000 training rifles. 

Production has been hampered by the difficulty of 
procuring steel, especially receiver steel, caused by sus- 
pension of manufacturing due to coal shortage, and 
there also has been difficulty in obtaining skilled labor 
for rifle manufacture, the labor turnover experienced 
being heavy. Despite these handicaps production has 
often exceeded the estimates of ordnance officers charged 
with the work. 

During January the production of ball cartridges, 
caliber 0.30, model of 1906, and of 8-mm. cartridges 
averaged 7,300,000 a day. 

To achieve the rifie and ammunition production pro- 
gram the Government has expended or has obligated 
itself to expend during 10 months of war $400,000,000, 
and some 200 officers, 80,000 men and 10,000 women 
have been engaged exclusively in the manufacture of 
rifles and cartridges. Two Government plants and three 
privately owned plants are engaged in making rifles, 
and one Government plant and nine privately owned 
plants are engaged in cartridge manufacture. Ord- 
nance experts in this country and in Europe are in 
agreement that the United States army is being equipped 
with two of the three best rifles in the world. 


Fake Agents Abroad 


Word has been received here from various points as far 
west as Oregon, and more recently from Ohio, that 
someone unauthorized is soliciting subscriptions for our 
periodicals. The work is plainly that of a fraud. He 
represents himself as a college man working for a special 
scholarship, and offers various combinations with other 
magazines and cut-price inducements. Should this in- 
dividual approach any of our readers they will confer a 
favor upon us by telegraphing at once, at our expense, to 
H. K. Fisher, circulation manager, 36th St. and 10th 
Ave., New York City. 

Our field subscription work is handled by a corps of 
experienced representatives, who devote their entire time 
to the interest of our 10 periodicals. These men carry 
order books and blanks bearing the imprint of this 
company, and will upon request show their card of 
authority indorsed by our circulation manager. 

Our publications are never clubbed with other periodi- 
cals at a reduced price and are sold only at the regularly 
advertised subscription prices. 


New Officers for American Institute 
of Consulting Engineers 


The American Institute of Consulting Engineers, 
Inc., 35 Nassau St., New York City, on Feb. 19 elected 
the following officers for the coming year: Lewis B. 
Stillwell, president; Alexander C. Humphreys, vice 
president; and F. A. Molitor, secretary and treasurer. 
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Personals 











Cc. E. Nutter has been appointed chief 
electrician of the Santa Fé R.R. at Topeka, 
Kan. 

E. 8S. Pearce has been appointed mechani- 


cal engineer of the Big Four R.R., at 
Beech Grove, Ind. 

L. F. Couch has been appointed master 
mechanic of the Memphis, Dallas & Gulf 


R.R., with office at Nashville, Tenn. 

Wendell G. Wilcox has been appointed 
advisory engineer _of the Powdered Coal 
Engineering and Equipment Co., Chicago. 

R. C. Beaver has been appointed assist- 
ant mechanical engineer of the Bessemer 
& Lake Erie R.R., with office at Greenville, 
Penn. 

W. W. Warner, formerly foreman of the 
car department of the Erie R.R., at Cleve- 
land, Ohio, ha3 been appointed shop super- 
intendent at Kent, Ohio. 

Fred E. Rogers, for many years editor- 
in-chief of “Machin. ry,” has resigned to 
devote himself to developing a line of spe- 
cial machines for the power-transmission 
field. 

F. M. Holden, formerly in the airplane- 
engineering department of the Signal Corps, 


Washington, D. C., is now research engi- 
neer of the Cadillac Motor Car Co., De- 
troit, Mich. 

Wm. R. Gordon, formerly assistant con- 


sulting engineer of the Pierce-Arrow Motor 
Car Co., Buffalo, N. Y., is now on the en- 
gineering staff of the Willys-Overland Co., 
Toledo, Ohio. 

L. E. Jolls, formerly factory superinten- 
dent of the Packard Motor Car Co., Detroit, 
has been appointed works manager of the 
Elizabeth, N. J., plant of the Duesenberg 
Motors Corporation. 

H. 8S. Farish has resigned as secretary of 
the Founders’ Association of Cleveland, to 
take charge of the stores at the Hog Island 
plant of the American International Ship- 
building Corporation. 

Cc. E. MacConnell has joined the sales 
engineers’ staff of the Hyatt Roller Bear- 
ing Co. Mr. MacConnell was formerly ad- 
vertising manager of the Detroit branch 
of the Goodrich Rubber Co. . 

E. L. Maddox, formerly a manufacturer 
of chairs at Grand Rapids, Mich., and for 
the last four years a resident of Sacra- 
mento, Calif., has been appointed manager 
of the Liberty Iron Works, Sacramento, 
Calif. . 

Pope Yeatman, consulting engineer of 
New York, has been placed in charge of the 
nonferrous metals department of the War 


Industries Board, accordin to an an- 
nouncement of the Council of National 
Defense. 

William. Burgess Nesbitt, who for five 


years has been advertising manager of the 
King Motor Car Co., Detroit, Mich. has 
been elected vice president of the company. 
His headquarters will be at 50 Union Sq., 
New York. 

K. C. Miller, after six years’ service in 
the ordnance department of the Root & 
Vandervoort Co., Rock Island, Ill, has re- 


signed to become chief engineer of the 
Wright-Martin Aircraft Co., New Bruns- 
wick, N. J. 

George 8S. Welker, formerly Pittsburgh 


representative of the Norton Co., Worces- 
ter, Mass., has resigned to become Pitts- 
burgh representative of the Abrasive Co., 
Philadelphia, manufacturer of abrasive 
grinding wheels. 

J. B. Siegfried has been appointed gen- 
eral manager of the King Motor Car Co., 
Detroit, Mich. He has been an executive 
of the company for several years, first as 
production manager and later as assistant 
general manager. 

Edward P. Quinn has resigned as foun- 
dry superintendent of the Turner & Sey- 
mour Manufacturing Co., Torrington, Conn., 
and has been engaged as manager of the 
foundry department of the Bilton Machine 
Tool Co., Bridgeport, Conn. 

Louis Schwitzer has been elected presi- 
dent of the Automotive Parts Co., In- 
dianapolis, Ind., manufacturing cooling 
fans and other accessories. He was for- 
merly vice president and chief engineer of 
the Oakes Co, in the same city. 

J. A. Camm, formerly with the Cleve- 
land Milling Machine Co. and the Davie 
Tool Co., Cleveland, Ohio, has become as- 
sociated with the Kearney & Trecker Co., 
Milwaukee, Wis. Mr. Camm still retains 
an interest in the Davie Tool Co. 

A. J. Klumb, formerly assistant master 
mechanic of the Milwaukee shops of the 
Chicago, Milwaukee & St. Paul R.R., has 
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been appointed division master mechanic 
of the Prairie du Chien & Mineral Point 
division, with office at Milwaukee, Wis. 


Harold G. Wilson, for seven years sales 
engineer of the automobile division of the 
Hyatt Roller Bearing Co., Detroit, Mich., 
and who left that position to join Holley 
Brothers, has returned to the Hyatt Co. 
to represent the tractor division in Detroit 
territory. 


W. H. Thompson, for many years prom- 
inent in the heavy electric-traction work of 
the Westinghouse Electric and Manufac- 
turing Co., has resigned to accept the posi- 
tion of works manager of the Fairmont 
Mining Machinery Co., Fairmont, W. Va., 
maker of coal-mining equipment. 


Ss. W. Brainard, formerly mechanical 
engineer of the Cleveland Pneumatic Tool 
Co., superintendent of the Niagara Fire 
Extinguisher Co. and general superintend- 
ent of the Automatic Sprinkler Co. of 
America, has been appointed factory man- 
ager of the Borden Co., Warren, Ohio. 


Loyall A. Osborne of New York, vice 
president of the Westinghouse Electric and 
Manufacturing Co. and chairman of the 
executive committee of the National Indus- 
trial Conference Board, has been appointed 
by the Secretary of Labor a member of a 
committee on industrial peace during the 
war. 

Robert H. McMaster, assistant general 
manager of the Steel Co. of Canada, will 
leave shortly for Washington to act on 
the new Canadian War Mission, of which 
Lloyd Harris of Brantford, Ont., is to be 
the head. The commission about to be 
formed will handle Canadian affairs in the 
United States until the end of the war and 
Mr. McMaster’s work will be principally in 
connection with the iron and steel industry, 
in which capacity he will be the buying 
agent for the Dominion of Canada. 





Trade Catalogs 








“Rimco” Rubber Insulated Pliers. Rub- 
ber Insulated Metals Corp., Plainfield, N. J. 
Circular. Illustrated. 

National Chucks. Oneida National 
Chuck Co., Oneida, N. Y. 1918 Catalog 
and Price List. Pp. 28; 4 x 7 in.; illus- 
trated. 

Expanding Mandrels, Clamps, Lathe 
Dogs, Ete. Wm. G. LeCount, South Nor- 
walk, Conn. Catalog No. 60. Pp. 20; 4% x 
64 in.; illustrated. 

Standardized Truscon Steel Buildings. 
Trussed Concrete Steel Co., Youngstown, 
Ohio. Catalog. Pp. 24; 8§ x 11 in; il- 
lustrated. 


Wood Screw Machinery, Single Blow 
Open and Solid Die Headers, Rivet Ma- 
chines. ‘The Asa S. Cook Co., Hartford, 
Conn. Catalog No. 25. Pp. 36; 6 x 9 in.; 


illustrated. 


The Evolution of the Steel Ball Industry. 
Hoover Steel Ball Co., Ann Arbor, Mich. 
Treatise which tells how the steel ball in- 
dustry came into existence and describes 
the methods of manufacture. Pp. 116; 6 x 
9 in.; illustrated. 


Bakelite Micarta-D Gears and Pinions. 
The Westinghouse Electric and Manufac- 
turing Co., E. Pittsburgh, Penn. Bulletin 
C, 1579-A. Pp. 12; 84 x 11 in.; illus- 
trated. This contains technical informa- 
tion relating to these gears and pinions, 
including methods of attaching to the driv- 
ing shaft, formule for horsepower rating. 
etc. 





Business Items 











The Ketzer Machinery Co. has consoli- 
dated with W. H. Robinson & Co. with of- 
fices in the Real Estate Trust Building, 
Philadelphia, Penn., exporters and im- 
porters of general material, and has added 
a machinery, engineering and hardware 
department with Paul R. Ketzer as man- 
ager. 


Walter H. Wade, 311 Atlantic Ave., Bos- 
ton, Mass., has purchased all the drawings, 
patterns, jigs and fixtures, special tools and 
master gages for the line of No. 24, No. 3 
and No. 4 bench lathes and all their at- 
tachments and the bench profiler formerly 
made by the American Watch Tool Co. of 
Waltham, Mass., and will manufacture and 
market them in the future. 

Modern Tool Co., Erie, Penn.—A _ recent 


advertisement illustrated a die head in op- 
eration at the plant of the Stromberg-Carl- 
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son Telephone Manufacturing Co. ‘his die 
head was wrongly credited by ou: Service 
Department, and should have bee: useq in 
the advertising of Modern Tool Erie 
Penn. The mistake was inadver it, and 
we regret its occurrence. 

The Worthington Pump and \. -hiner 
Cerporation made the following boing. 
ments on March 1: James E. Sac, vice 
president, in charge of enginee:~< anq 
manufacturing; Leon P. Feustnr vice 
president, in charge of general co ercial 
affairs, including contracts, pri " pur- 
chases, traffic, etc.; Frank H. J: . vice 
president, in charge of sales; Willi Good- 
man, assistant to vice-president : illiam 
Schwanhausser, chief engineer; Ea«ard T 
Fishwick, general sales manager harles 
BE. Wilson, assistant general sal mana- 
ger; all having offices at 115 B dway. 
New York, and Neil C. Lamont. works 
manager Laidlaw Works, with offic. at the 
works, Elmwood Place, Cincinnati, ‘\hio. 





teneeenen 


Forthcoming Meetings 








_ The American Gear Manufacturers’ Asso- 

ciation will hold its second annual conven- 

tion at White Sulphur Springs, W. Va. 

Apr. 18, 19 and 20, with headquarters aj 

the Green Brier Hotel. The secretary is 
. D. Hamlin of the Earle Gear and Ma- 

ase Co., 4701 Stenton Ave., Philadelphia, 
nn. 


American Society of Mechanical Engi- 
neers. Monthly meeting, first Tuesday. 
Calvin W. Rice, secretary, 29 West 39th 
St.. New York City. 


Boston Branch National Metal Trades 
Association. Monthly meeting on first 
Wednesday of each month, Young’s Hotel. 
Donald H. C. Tullock, Jr., secretary, Room 
41, 166 Devonshire St., Boston, Mass, 


The sixth annual meeting of the Cham- 
ber of Commerce of the United States of 
America will be held in Chicago, Apr. 10, 
11 and 12, 1918. Elliot H. Goodwin, Riggs 
Building, Washington, D. C., is general 
secretary. 


Engineers’ Society of Western Pennsyl- 
vania. Monthly meeting, third Tuesday; 
section meeting, first Tuesday. Elmer 
Hiles, secretary, Oliver Building, Pitts- 
burgh, Penn. 


The National Foreign Trade Council Con- 
ference will be held in Cincinnati at the 
Gibson Hotel, Apr. 18, 19 and 20. Apply for 
reservations to O. K. Davis, secretary, 1 
Hanover Square, New York City. The gen- 
eral chairman is Robert S. Alter. 


The National Metal Trades Association 
announces the following program of its 
forthcoming conventi -whictr will be held 
at the Hotel Astor, New York City: Mon- 
day, Apr. 22, 10 a.m., executive committee 


meeting ; 7 p.m., secretaries’ dinner. Tues- 
day, Apr. 23, 10 am. to p.m., council 
meeting; 10 a.m., meeting of local secre- 


taries; 6:45 p.m., alumni dinner. Wednes- 
day, Apr. 24, 9:30 a.m. and 2 p.m., con- 
vention; 12:30 p.m., buffet luncheon; { 
Pp.m., banquet. Thursday, Apr. 25, 9:30 
a.m., and 2 p.m., convention and meeting 
of the incoming administrative council. 
Homer D. Sayre, People’s Gas Building, 
Chicago, Ill, is the secretary. 


New England Foundrymen’s Association. 
Regular meeting, second Wednesday of 
each month, Exchange Club, Boston, Mass. 
Fred F. Stockwell, 205 Broadway, Cam- 
bridgeport, Mass. 


Philadelphia Foundrymen’s Association. 
Meetings, first Wednesday of each month. 
Manufacturers’ Club, Philadelphia, Penn. 
Howard Evans, secretary, Pier 45 North, 
Philadelphia, Penn. 


Providence Engineering Society. 
ly meeting, fourth Wednesday of 
month. . E. Thornley, corresponding _sec- 
retary, P. O. Box 796, Providence, ik. I. 


Rochester Society of Technical rafts- 
men. Monthly meeting, last Thurscay. ¥. 
L. Angevine, Jr., secretary, 857 Genesee St, 
Rochester, N. Y. 


Superintendents’ and Foremen’s “lub of 
Cleveland. Monthly meeting, third Satur- 
day. Philip Frankel, secretary, 31) New 
England Building, Cleveland, Ohio 


Month- 
each 


Technical League of America. “egulat 
meeting, second Friday of each month 
35 Broadway 


Oscar S. Teale, secretary, 
New York City. 


Western Society of = C nicage, 
Ill. Regular meeting, first Wednesday 
evening of each month, except July 
August. E. N yfield, secretary, 


and 
a a 1785 
Monadnock Block, Chicago, Il. 
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~cjientifie Material Co., 711-719 Forbes 


St., Pittsburgh, Penn. 


\merican Machinist,” Feb. 21, 1918 
vith this machine the depth instead of 
irea of the spherical :ndentation pro- 


duced by the ball is measured. 


( e is essentially a hydraulic press, the 
neck of which carries the hydrau- 
lic piston upon which is mounted the 
hardened-steel ball, 10 mm. in diameter. 
T pressure gages are mounted at the 
top, one for regular use in measuring the 
pressure and the other reserved as a test 
gage to check the pressure readings. The 
indentation is measured by an instrument 
attached to the upper spindle which mag- 


nifies the depth fifty times 
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Condensed Clipping-Index of Equipment 


Clip, paste on 3 x 5-in. cards and file as desired 





The ma- 




















“American Machinist,” Feb. 28, 1918 
This line of clamps is made from drop-forged steel, the screw 


being cut with U. S. S. thread, hardened and tempered. 


Made in 


seven sizes, the lengths varying from 3 to 12 in. ; all have 3 in. 
depth of throat and screws }} in. in diameter by 5f in. long. The 


weights run from 64 to 103 Ib 


Press, Hydraulic Shell-Testing 
Metalwood Manufacturing Co., 
Leib and Wight Sts., Detroit, 
Mich. 


“American Machinist,” Feb. 28, 
1918 


These hydraulic shell-testing 
presses are made in three sizes: 
No. 1 for 3-in. and 75-mm. 
shells, No. 2 for 4.7-in. shells 
and No. 3 for 6-in. shells. The 
illustration shows the No. 1 ma- 
chine. Machines consist of an 
intensifying cylinder, a _ pull- 
back cylinder. and a third cylin- 
der of correct size to insure a 
fluid-tight joint between the 
shell nose and the resistance 
head. One gage is provided for 
recording line pressure and a 
second for recording the test 
pressure applied to the shell. 
The filling and emptying of the 
shells is done on the machine, 
this feature obviating the loss 
of water 


Milling Machine, Wood—No. 75 
Oliver Machinery Co., Grand 
Rapids, Mich. 


“American Machinist,” Feb. 28, 
1918 


This company has_ recently 
added a number of improve- 
ments to its No. 75 wood-mfil- 
ine machine. The column has 
been broadened, and the base 
hi been made _ considerably 
t r. Another new feature is 
tl table. This will rotate in 
a nlane at any angle, which 
m s the machine much more 
universal than those previously 
ce ructed. The compound 
-slides are located above 
double swivel and tilting 
anism, so that these com- 
da slides will operate in any 
ion. It will be noticed that 
are now two cross-slides 
id of a single one as for- 
’. The top of the table Is 
iated with parallel cross 


NHIstIoastO 
































lines 1 in. apart, which facili- 
tate setting the work. Furnished 
either with variable-speed motor 
drive, constant-speed motor 
drive with four-step cone pul- 
leys, or for belt drive with four- 
step cone pulleys. 
























Conveyor, Shell 
Lamson Co., 100 Boylston St., 
Boston, Mass. 


“American Machinist,” Feb. 28, 
1918 


A roller conveyor made 
especially for shell work, the 
rolls being of such shape as to 
prevent the shells from rolling 
off sideways. Where large 
shells are being handled, how- 
ever, an angle iron guard rail 
is placed at each side. To In- 
sure ease of operation ball bear- 
ings are used on the roll sptn- 
dles, and it is claimed that tne 
conveyor will operate on grades 
not exceeding 3 or 4 per cent. 
The rolls and bearings are held 
in place by a split pin at &ach 
end of the spindle, this construc- 
tion making all parts easily 
accessible. 


Lathes, 16 and 25-in. Shell 
Gisholt Machine Co., Madison, 
Wis. 


“American Machinist,” Mar. 7, 
1918 


Designed to meet simplified- 
operation conditions in the 
manufacture of shrapnel anda@ 
high-explosive shells or parts 
made up in large lots. As 
single-purpose machines’ they 
are simple in design arid easy 
for women operators to handle. 
The illustration shows the lathe 
equipped with collet chuck and 
tools for boring and threading 
the nose end of 155-mm. shells. 
These machines are made in 16- 
in. and 25-in. swing, with 33 
and 6} in. spindle bore in sev- 
eral models, embodying many 
combinations with different 
styles of chuck and carriage. 


Boring Machine, Gun 




















Amalgamated Machinery Corporation, Chicago, IIL 
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These machines are made with 27-, 39- and 48-in. swing with 


beds of any length desired. 
boring work. 


They are made especially for gun- 
The headstocks are cast solid with the first sec- 


tion of the bed, and all bearings are cast-iron shells lined with 


babbitt metal and fitted to their shafts, 


after which they are 


aligned by jigs and locked in place by a special fusible metal 
which expands on cooling. Motor drive is arranged as desired. 


Planing Machines, Reinforced Concrete 


Amalgamated Machinery Corporation, Chicago, II. 
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Built especially for planing the beds of large gun-boring ma- 


chines. 
tions of the skeleton type. 


Construction is of reinforced concrete with metal sec- 
Specifications for this particular in- 


stallation: Table, 90 ft. long, 13 in. thick; bed, 140 ft. long; width 
between housings, 72 in.; cross-rail, 4 ft. sq., concrete faced with 


cast iron. 
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IRON AND STEEL 


The Government Schedule of steel prices went into effect Sept. 24. 
Pig iron was set at $33 per ton: pig iron differentials were announced by 
the American Iron and Steel Institute cn Nov. 3. Washington announced 
sheet and pipe prices on Woy. 5. Warehouse prices have been revised, as 
shown, by agreement between the War Industries Board and the ware- 
houses; new schedule in effect Nov. 15. 
current as follows at the points 


PIG IRON—Quotations per ton were 


and dates indicated: 








Mar. 7 One Month One 

1918 Ago Year Ago 

No. 2 Southern Foundry, Birmingham. . $33.00 $33.00 $27.00 

No. 2 Southern Foundry, Chicago...... 33.00 35.50 

*Bessemer, Pittsburgh ............... 36.95 

Pe PD on ¢ cee seweeeneee 30.95 

No. 22z, Philadelphia. poe seesaw een 34.75 

7 2 CM pce entebne ek eee sees ee 36.00 

No. 2. Southern Cincinnati............ 29. 90 

Basic, Eastern Pennsylvania........... 30.50 

*Delivered Pittsburgh: f.0.b. Valley, 95 

STEEL SHAPES—tThe following base prices per 100 Ib. are for 

structural shapes 3 in. by % in. and larger, and plates 4% in. and 
heavier, from jobbers’ warehouses at the cities named: 

New York———, —Cleveland—. _—Chicago~ 

One One One One 

Mar. 7.Month Year Mar. 7, Year Mar. 7, Year 

1918 Ago Ago 1918 Ago 1918 Ago 

Structural shapes .$4.20 $4.20 $4.10 $4-4.04 $4.10 $4.20 $3.75 

Soft steel bars...... 4.10 4.10 400 4-4.04 4.00 4.10 4.00 

Soft steel bar shapes. 4.10 4.10 t.00 4.14 4.00 410 3.75 

Plates, 4 tolin. thick 4.45 4.45 5.15 4.39 5.00 445 4.75 


BAR ItRON—Prices per 100 Ib. at the places named are as follows: 
Mar. 7. 1918 One Year Ago 
3.50 $3.25 


Pe Ce cvcee ce gedesebaeenses as 

Tn, Be BOs cccceceesceececes 4.70 3.75 
Warehouse, Cleveland ............ ; 3.98% 3.95 
SO, GE cco cencsveceseccescus 4.10 3.75 


STEEL SHEETS—tThe following are the prices in cents per 
pound from jobbers’ warehouse at the cities named: 


-— New York —. Cleveland ~—Chicago— 








q 

5.3 ° 

a- S - a tt td 

=: ‘ 7 

S35 35 258 288 So 23¢ sa ee 

B25 BA On< S6e< Al See BS Sp 
*No. 28 black. + oe 645 645 6.00 645 5.50 645 5. 
Cie, De Bees » 4.0.0 05 4.90 6.35 635 5.90 6.35 5.40 6.35 5 
*Nos. 22 and 24 black 4.85 6.30 6.30 5.85 6.30 5.35 6.30 5 
Nos. 18 and 26 black 4.80 6.25 625 5.80 6.25 5.3 6.25 65 
No. 16 blue annealed. 4.45 5.65 665 545 5.65 5.20 5.65 5. 
No. 14 blue annealed. 4.35 555 555 35.35 555 510 5.55 5. 
No. 10 blue annealed. 4.25 545 545 5.30 545 5.05 5.45 5. 
*No. 28 galvanized... 6.25 7.70 7.7 5.25 7.70 5.00 7.70 5. 
*No. 26 galvanized... 5.95 7.40 8.00 7.40 7.25 740 7. 
No. 24 galvanized... 5.80 7.25 7.70 7.25 6.95 7.25 7. 





*For painted corrugated sheets add 30c. 
xc. for 19 to 24 gages: 


per 100 Ib. for 25 to 28 gage; 
for galvanized corrugated sheets add 5c, all gages 


COLD DRAWN STEEL SHAFTING—From warehouse to consumers 
requiring at least 1000 Ib. of a size (smaller quantities take the standard 
extras) the following discounts hold: 


Mar. 7. 1918 One Year Ago 
i TE ceveke th eceneaddee eee’ List plus 25% List plus 20% 
DP! seveevaeGeri tous eeeverese List plus 10% List plus 20% 
DEE 6ecdbeeseceecudeacesanvae< List plus 10% List plus 5% 


DRILL ROD—Discounts from list price are as follows at the 
places named: 


Extra Standard 
i, in vege ckees eee SES ROSS CdS Oe Oeeebe08 30% 40% 
er ee ee ee ee oscoes 35 % 40 % 
DE kiaenewe desk oie dhEend hee eke dba ee es eae 35 % 40% 
SWEDISH (NORWAY) IRON—The average price per 100 Ib. in 
ton lots, is: 
Mar. 7. 1918 One Year Ago 
De tec tren e eee de Shh eb dee eee $15.00 $9.50 
DE «testes oe veneneseeen 15.00 7.50 
Chicago 15.00 6.75 


In coils an advance of 50c. usually is charged. 
Note—Stock very scarce generally 


WELDING MATERIAL (SWEDISH)—Prices are as follows in cents 


per pound f.o.b. New York, in 100-Ib. lots and over: 
ee Wire* Cast-Iron Welding Rods 
i, . > BP BS Oh. Bie cs ccceccec 16.00 
Bs. oa Ph and’ NG. iS by 19 in. long.....222: 14.00 
Re OE % by 19 in long......... 12.00 
io — peer 21.00@30.00 % by 21 in. long......... 12.00 
#; No. 14 and &.. 
vO. Be coccovcece *Special Welding Wire 
No. 20 on. eneeee ‘eV ikh eee ee emee kee 33.00 
¢ bewen een e hannah eae 30.00 
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MISCELLANEOUS STEEL—The following quotations in cents 
per pound are from warehouse at the places named: 
New York Cleveland Chicago 
Mar. 7. 1918 Mar. 7. 1918 Mar. 7. 1918 
Tire (vind tn eeenee we 4.10 4.00 +.00 
Oe errr 570 4.35 4.25 
Openhearth spring steel. . 7.50 8.00 8.50 
Spring steel (crucible anal- 

Xess 11.00 11.25 12.00 
Coppered bessemer rods. . 9.00 8.00 7.50 
 _ erro 4.95 4.75 $.95 
Cold-rolled strip steel.... 9.00 8.25 8.50 
a Gn ssbene ee ees 6.193% 6.00 6.00 


PIPE—tThe following discounts are for carload lots f.o.b. Pittsburgh 
basing card of Nov. 6, 1917, for steel pipe and for iron pipe: 


BUTT WELD 


Steel Iron 
Inches Black Galvanized Inches Black Galvanized 
%, %& and %.. 44% 17% % to 1%..... 33% 17% 
TE e66400064606 48 12 33% %e 
a SO Gawcceus 51% 3714 % 
LAP WELD 
2 eoeceses 44% 31% % SD espeegececes 26% 12% 
2% to 6.. 47% 34% % wae GD Geccace 28% 15% 
4% to 6...... 28% 15% 
BUTT WELD. EXTRA STRONG PLAIN ENDS 
%, %& and %. 40% 22% % % to 1%..... 33% 18% 
Bm eccsese core 45% 324 % 
™% to 1%..... 49% 3614 % 
LAP WELD EXTRA STRONG PLAIN ENDS 
Di ace ts 42% 30% % ree 27% 14% 
Bae OD Geccose 45% 33% % Wen Os ee cees 29% 17% 
4% to 6...... 44% 32% % ) eee 28% 16% 


Stock discounts in cities named are as follows: 
-—New York—, —Cleveland— -— Chicago — 
Gal- Ga 


Gal- 
Black vanized Black vanized Black vanized 
™% to 3 in. steel butt welded 38% 22% 43% 28% 42.8% 27.8% 
3% to 6 in, steel lap welded 18% List 39 % 25% 38.8% 18.8% 
_ Malleable fittings, Class B and C. from New York stock sell at list 
price. Cast iron, standard sizes, 15 and 5%. 


METALS 


MISCELLANEOUS METALS—Present and past New York quotations 
in cents per pound, in carload lots: 





Mar. 7. One One Year 
1918 Month Ago Ago 
Copper, electrolytic 23.50* 23.50 37.00 
Tin, in 5-ton lots.... 85.00 85.00 54.50 
PEE on ec cc's%s BOOS OD SEO O CHOC ROOK E SO 7.26 7.00 10.75 
BGP ccccecce 8.00 8.00 11.00 
*Government price. 
ST. LOUIS 
Pee re er CeorrT ST ee Tee ee et 7.10 6.85 10.50 
EEE ckescverceeeovesevbecentneés 7.75 7.871} 10.75 


At the places named, the following prices in cents per pound prevail. 
for 1 ton or more: . 
— New York——.. —Cleveland—, — Chicago— 


~ 


= é i- 
2 - = = Ze = 2 = 

w= 0 sé 288 sx ese Ez 288 

a= CAS Od An Ord Aa One 

Copper sheets. base.31.50-33.00 32.00 44.00 32.50 46.00 36.00 43.00 
Copper wire (carload 

ae nesanee wewe 32.00 32.00 39.50 28.50 44.00 34.50 39.00 

Brass pipe base... . 36.50 36.50 47.50 39.00 52.00 41.50 47.50 

Brass sheets ...... 30.75 30.75 45.50 32.50 45.00 35.50 43.50 
Solder “% and % 

(vase lots)...... 62.00 43.00 45.50 48.50 33.50 48.75 33.00 


cold rolled 14 oz. and 


Copper este quoted above hot rolled 16 oz.., 
widths and 


heavier, add 1c.; polished takes 1c. per sq.ft. extra for 20-in 
under: over 20 in., 2c. 


BRASS RODS—tThe following quotations are for large lots, 
mill, 100 Ib. and over, warehouse: 25% to be added to mill prices 
for extras; 50% to be added to warehouse price for extras 


Mar. 7. 1918 One Year Ago 
er eee re ee $25.25 $42.00 
PS sicceeéetekwhardseeeiesoneees 26.25 $550 
DEE 0606 046.60s06600 5 60 00k we 6 es ; 30.00 $2.00 
Dy. cducastiasé neues cil beesweeeeawas 37.00 $2.50 


ZINC SHEETS—tThe following prices in cents per pound prevai! 


ee Es acc wanad a eeereed werden cb ae oe nlee 19.00 
——In Casks———_, ——Broken Lo — 
Mar. 7. One Mar. 7 e 
1918 Year Ago 1918 Yen rr Ago 
SECC ee eee 21.50 22.00 23.00 23.00 
i Ce -ccacendoneands 20.00 23.00 20.50 23.25 
DE cAsivneeebedeaudn 21.25 22.50 21.75 23.00 
ANTIMONY—Chinese and Japanese brands in cents per po in 


ton lots, for spot delivery, duty paid: 
One Year Ago 
31.0 


Pt ME sédagqeuveviceseedes nebo nee 13.50 ? 
DE eteecedansébstbuseenseeeehanas 16.50 34.00 
DE se etiseberecneeneeen pbc aekeees t 32.00 
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pa SHOP MATERIALS AND SUPPLIES 


nt TTT LLL 
oLD METALS—The following are the dealers’ purchasing MISCELLANEOUS 
prices in cents per pound: 
Phy te |e a , SEAMLESS DRAWN TUBING—The base price in cents per pound 
Mar. 7, n Mar. r s i -Ib. is 3 ys: 
1918 Yr.Ago 1918 Yr. Ago Chicago om warehouse in 100-Ib. lots is as follows: 
Copper. heavy and_ crucible 22.00 25.00 29.00 22.25 21.50 Bow York Cleveland Chicago 
Copper. heavy and_ wire. 21.00 24.50 28.00 21.50 21.00 ee re reer te eee 39.00 37.50 41.50 
Copper. light’ and bottoms 19.00 21.00 24.00 20.50 20.00 hak as 6a An Sete kk Ahan 36.50 35.50 40.50 
Sond BOGUS ..csccccnes 6.00 6.50 8.00 6.00 6.50 : : : ; ‘ 
St Gi oa axouusaweae 4.75 6.00 7.50 5.00 4.50 For immediate stock shipment 3c. is usually added. The prices of 
ee RMN asscucceses 14.25 15.50 18.00 18.00 17.75 course vary with the quantity purchased. For lots of less than 100 Ib. 
Brass. light .....---+.+-- 10.50 11.00 14.00 12.00 12.00 but not less than 75 Ib., the advance is 1c.; for lots of less than 75 Ib. 
No. 1 yellow brass turnings 12.50 17.00 19.00 12.00 12.00 but not less than 50 Ib., the advance is 2%c. over base (100-Ib. lots): 
5.50 7.50 5.25 25.00 5.00 for less than 50 Ib, but not less than 25 ib., 5c. should be added to the 


Zin PO ers 


ALUMINUM—tThe following prices are from warehouse at 


"es named: 
plac New York Cleveland 


Yo. 1 
7 37-39¢e. 32¢ 


aluminum, guaranteed over 99% peve. in 
ingots for 


remelting (ton lots), per Ib..... 


COPPER BARS from warehouse sell as follows in cents per pound, 
for ton lots and over: 


Mar. 7, 1918 One Year Ago 
S . Lerrerrerte ce TT re 36.00 41.00 
ty “a bob Seek bn nde CENS EERO ROO EOSE ESOS 34.50 47.00 
GC cc ncncensansenseas Riche keweKns 30.00 43.50 


BABBITT METAL—Warehouse prices in cents per pound: 


a York——, /. oe -———Chicago——_,, 
Ve One Mar. One Mar. 7, ne 
1918 Year Ago 1918 * Year Ago 1918 Year Ago 
Best grade... 90.00 65.00 90.00 62.00 90.00 60.00 
Commercial 50.00 35.00 30.00 19.50 30.00 30.00 
SHOP SUPPLIES 


NUTS—From warehouse at the places named, on fair-sized 
orders, the following amount is deducted from list: 


-—— New York—. -—Cleveland— -— Giang —— 
0 Mar. One 


Mar. 7, One Mar. 7, ne 
1918 Year Ago 1918 Year Ago isis. "Year Ago 
Hot pressed square. . . $1.00 $0.50 $1.40 $2.75 $1.05 $3.00 
Hote pressed hexagon. 1.00 50 1.20 2.75 85 3.00 
Cold punched square. 1.00 50 75 2.50 1.00 2.50 
Cold punched hexagon 1.00 50 .75 3.00 1.00 3.00 


Semifinished nuts sell at the following discounts from list price: 
Mar. 7. 1918 One D> wal Aog 
40 % 0% 


I Ree adh Whe ch Ae oe ee ee ee 0 
CEE 00606 edeeseues 6006O0606RSS 66 60 % 50—10 % 
CD os Knbeete bu kws cncewenseecuaensdé << 50% 50—10% 


CARRIAGE BOLTS—From warehouses at the places named 
the following discounts from list are in effect: 


New York Cleveland Chicago 
Th OP DB Ps eccndascccevaccesecs 30% 45% 40—2 4 % 
ee er eee 10% 35 % 30—5 % 


MACHINE BOLTS—Warehouse discounts in the following 


sities 

New York Cleveland Chicago 
% by 4 in. and omaller........2::. 30 % 50% 40—10% 
Larger and longer uptolin. by 30in. 15% 40% 35—5 % 


WASHERS—From warehouses atthe places named the following 
amount is deducted from list price: 


For wrought-iron washers: 


New York ..... $1.00 Cleveland ..... $2.00 Chicago ..... $3.00 
For east-iron washers the base price per 100 Ib. is as follows: 
New York $5.00 Cleveland ..... $4.50 Chicago ..... $3.50 


COPPER RIVETS AND BURS sell at the following rate from 


Warenouse: 
Rw ts ae ae i 
M 1918 
M 1918 
Feb. 28,1918 One Year Ago Feb. 28.191& One Year Ago 
Cleveland. List co 10% > i me 10% List plus 10% List plus 10% 
Chi ) List price List price List price 
New York. 20% om list 10. 244 % from List plus 5% 10.2% % from 
is 


RIVETS—tThe following quotations are allowed for fair-sized 
orde from warehouse: 


New York Cleveland Chicago 
Stee OS Gs 8 oe oc ce eoaeare 30 % 35 % 40 %* 
Py RST ee 30% 35 % 40%* 


*Yor less than keg lots the discount is 35%. 
Button heads, 2, 7, 1 in. diameter by 2 in. to 5 in. sell as fol- 


lows per 100 Ib.: 

New York ..... $700 Cleveland ..... $5.85 Chicago ..... $5.50 
Co 4. SO same sizes: 

New York ..... $7.10 Cleveland ..... $5.95 Chicago ..... $5.60 


base price; and for quantities under 25 Ib. the increase above base is 10c. 


TIN PLATES—Warehouse prices per box: 


Coke tin plate, 14 x 20: 
-—New York—. — Cleveland —, — Guieage a 





Jan.11, One Mar. 7, One Mar. One 

1918 Year Ago 1918 Year Ago 1918 Year Ago 

Perr eT re $12.00 ~< $10.00 $8.75 $11.75 $8.00 

a We Gee Ghasecees 12.15 10.15 8.90 11.90 8.15 

Terne plate, 20 x 28: 
Base Net Coat- 
Weight Weight ing 

100 Ib. 200 3. .$19.00 $18.95 $17.90 $14.95 $12.70 

I. C, 214 8.. 19.30 19.25 18.2 15.25 13.05 

I.C, 270 8 21.30 21.75 20.395 17.05 15.35 

I. C, 218 12 21.50 21.75 19.25 6.10 13.85 

I.C. 221 15 22.00 22.50 19.50 16.60 14.40 

I. C, 226 30 22.50 , 23.25 20.50 7.75 15.30 

I.C. 231 25.. 23.00 24.50 21.30 18.50 16.25 

a. &, 236 30.. 23.50 25.75 22.25 19.50 17.20 

I, C. 241 35.. 23.00 26.75 23.25 20.50 18.10 

I. 5 246 40.. 25.50 28.00 24.55 21.75 19.35 

Note—Quotations for New York furnished only on application. 
Above are the last market prices quoted, about Jan. 11. 

COTTON WASTE—The following prices are in cents per pound: 

-———New York—————. 
Mar. 7, 1918 One Year Ago Cleveland Chicago 
Geared mixed. 8.50 to 12.00 10.00to0 12.00 12.50 12.50 to 13.00 
_  xerereye 11.00 t0 13.00 13.00t0 15.00 16.00 10.50 to 12.00 


SAL SODA sells as follows per 100 Ib.: 
Feb. 28,1918 One Month Ago One Year Ago 


Ss 5 wit oan e woe eee $1.75 $1. 75 $1.75 
DE ccascsesestes 1.75 1.75 1.75 
CO , re ee 2.35 2.35 2.10 
GE Sb sabes cdcecemese 2.00 2.50 1.85 


COKE—The following are prices per net ton at ovens, Connells- 
ville, and cover the past four weeks: 


Mar. 7 Feb. 8 Feb.15 Feb.21 Feb. 28 
Prompt furnace ....... $6.00 $6.00 $6.00 $6.00 $6.00 
Prompt foundry ....... 7. 7.00 7.00 700 7.00 


WIPING CLOTHS—In Cleveland the jobbers’ price per 1000 is 
as follows: 
13% x13% $45.00 13% x 20% 
In Chicago they sell at $30@33 per 1000. 


FIRE CLAY—The following prices prevail: 


Mar. 7, 1918 1 Month Aog 
EE cer esonthe sees seenke™ 100-lb. bag $0.50 $0.50 
 — ie ited as eek RA a ac 375-Ib. bag 2.50 2.00 


ROLL SULPHUR in 360-lb. bbl. sells as follows per 100 Ib.: 


Mar. 7, 1918 One Month Ago One Year Ago 
Wlewe WOO .ccccccscces $4.30 $4.15 to 4.30 $2.25 
GCN nce cscceccsaess 4$.50 4.50 2.60 
GRAGRMO cc ccccccscccess 4.00 4.00 2.65 


LINSEED OIL—tThese prices are per gallon: 
-——New York—, -—— Cleveland —, — Chicago —. 


Mar. 7, One Mar. 7, One Mar. One 
_ 1918 YearAgo 1918 YearAgo 1918 "Year Ago 
Raw = barrel. .... $1.51 $0.99 $1.47 $1.05 $1.53 $0.98 
H-gal. cams .......- 1.61 1.09 1.62 1.15 1.63 1.08 


WHITE AND RED LEAD in 500-lb lots sell as follows in cents 
per pound: 





Red So — hite—_, 

Mar. 7, 1918 1 Year Ago Mar. he 1918 1 a a 

Dry In Oil Dry InOil and In Oil aol Y Oil 
25- and 50-Ib. kegs 11.50 11.00 10.50 11.00 1050 10.50 
12%-lb. keg ..... 11.75 11.25 10.75 ‘. 25 10.75 10.75 
109-Ib. keg ......- 11.25 11.50 11.00 11.50 11 00 11.00 
1- to 5-Ib. cans. 13.25 13.00 12.50 12.60 13.00 12.50 
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' SHOPS 


Consult the Buying Section 
when in need of machinery or supplies 
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NEW ENGLAND STATES 


New Britain—The North & Judd 
Manufacturing Co., 500 East Main St., 
manufacturer of hardware, has awarded 
the contract for an addition and alterations 
to its plant. 


Mass., Holyoke—The Deane Works of 
the Worthington Pump and Machinery Cor- 
poration, is in the market for 200 or 300 
new tools for the manufacture of pumps 
for the fleet submarine destroyers now 
being built at the plant of the Ford Motor 
Co. in Detroit, Mich. 


Mass., Hudson—The Hudson Boring Ma- 
chine Go. is having plans prepared by 
Densfore & LeClear, Arch., 88 Broad St., 
Boston, for the erection of a 1-story, 40 x 
100 ft. reinforced concrete addition to its 
plant. Noted Feb. 28. 


Mass., Lynn—The General Electric Co. 
is in the market for about 30 machines. 


Mass., New Bedford—The Continental 
Wood Screw Co., 13 Hamilton St., is having 
plans prepared for an addition to its fac- 
tory. 

Mass., Worcester—The Crompton & 
Knowles Loom Works, 93 Grand St., plans 
to build a 54 x 184 ft. addition to its ma- 
chine shop. 


Conn.,, 


MIDDLE ATLANTIC STATES 


Md., Baltimore—The Federal Tin Co., 1 
ast Barre St., manufacturer of metal con- 
tainers, has awarded the contract for ex- 
tensions and improvements to its plant. 


Md., Hagerstown—C. R. Gray, Contin- 
ental Bldg., Baltimore, has awarded the 
contract for a 1-story addition to his driv- 
ing wheel shop, here. Estimated cost, 
$10,000, 

N. d., Hoboken—The Union Iron Works, 


603 Newark St., has had plans revised for 
a new 1-story, brick and steel addition to 


its plant on Ferry and Newark St. Esti- 
mated cost, $14,000. Noted Feb. 7. 
d., Newark—The Morrison Foundry 


N. 
Co., 111 Gotthart St., manufacturer of gray 
iron castings, has increased its capital 
stock from $100.000 to $200,000 and plans 
to build an addition to its plant. 


. d., Newark—The Newark Engineering 
oan “Refrigerating Co., 476 18th Ave., plans 
to build a 1-story, 20 x 70 ft. addition to 
its machine shop. 


N. J., Rutherford—The Albatross, Sea- 
bird and Fish Sawk Companies recently in- 
corporated with $300,000 capital stock, 
plans to build a shipbuilding plant. W. J. 
Voehl, Clifton, J. C. Hendrie, Paterson, and 
S. Wetenhall, Bloomfield, incorporators 


N. Y., Black Rock (Buffalo P. O.)—The 
Fowler Nail Co., 137 Main St., Seymour. 
Conn., has acquired 7 acres of land here 
and plans to build a factory on same. E. 
G. Stoddard, Pres. 


N. Y., Buffalo—W. La Hodeny, 141 Mil- 
ton St. is remodeling his 1-story, 150 x 250 
ft. plant for the Westinghouse Electric and 
Manufacturing Co., 6 Lock St., whose plant 
was recently destroyed by fire. The com- 
pany will purchase machine shop equip- 
ment, blower systems and conveying ma- 


chinery, also carpenter shop equipment. 
Noted Mar. 7. 
N. Y., Buffatlo—The O'Neill Iron Works. 


manufacturer of sugar mill machinery, has 
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awarded the contract for a 1-story, 113 x 
160 ft. iron working plant to be erected on 
Chicago and Perry St. Estimated cost, 
$100,000. ‘The company will install foun- 
dry equipment, crane, conveying machin- 
ery, forging equipment, electric motors and 
blowers. Noted Feb. 28. 


N. Y., Buffalo—The Transmission Ball 
Bearing Co., 1050 Military Rd. will soon 
award the contract for a 1- and 2-story, 
175 x 350 ft. factory. Estimated cost, 
$150,000. E. Hamblin, c/o owners, Engr. 
Company will purchase machine shop 
equipment, conveying machinery and elec- 
tric equipment. Noted Nov. 8 


N. Y., Freeport—The Columbia Bronze 
Corporation has awarded the contract for 
a l1-story. 55 x 100 ft. addition to its fac- 
tory. Estimated cost, $15,000. 


N. Y., Medina—The A. L. Swett Iron 
Works, Glenwood Ave., manufacturer of 
castings, etc., plans to increase its capital 
stock from $200,000 to $500,000; the pro- 
ceeds will be used to build additions and 
make improvements to its plant. 


N. Y¥,, New York—(Borough of Bronx) 
—The Boston Road Auto Repair Co, 1351 
Boston Road. p!ans to alter and improve its 
plant. Estimated cost, $12,000 


N. Y., New York—(Borough of Bronx)— 
Klein & Jacobs, 603 West 13l1st St.. plans 
to build a 1-story, 80 x 100 ft. garage at 
166th St. and Brook Ave. 


N. Y¥., New York—(Borough of Brook- 
lyn)—S. Barasch, 44 Court St., is having 
plans prepared by J. F. Bly, Arch., 833 St. 
John PL, for a 1-story,.85 x 113 ft. brick 
garage to be erected on Church Ave. Es- 
timated cost, $20,000. 


N. Y¥., New York—(Borough of Brook- 
lyn) —The McDermott Realty Co., 315 West 
92nd St.. New York City, has had plans 
prepared by S. D. Mack, Engr., 346 Broad- 
way, New York City, for an addition to its 
garage, here. Estimated cost, $25,000. 


N. Y¥., New York—(Borough of Brook- 
lyn)—L. Max, 1065 41st St., is having plans 
prepared by M. A. Cantor, Arch., 371 Ful- 
ton St., for a i-story, 71 x 105 ft. brick 
garage to be erected on Ft. Hamilton Ave. 
“stimated cost, $22,000. 


N. Y., New York—(Borough of Brook- 
lyn)—The Metal Hose and Tubing Co., 267 
Tillary St., plans to build a new addition 
to its plant on Tillary and Raymond Sts. 


N. Y., New York—(Borough of Brook- 
lyn)—The National Lead Co., 135 Mar- 
shall St., has had plans prepared by W. 
Higginson, Arch. 21 Park Row, New 
York City, for a 6-story, 60 x 110-ft. brick 
and reinforced concrete factory to be erect- 
+ at Marshall and Gold St. Noted Feb. 


N. Y¥., New York—(Borough of Brook- 
lyn)—The S. & L. Mortgage Co., 16 Court 
St.. will build a 1-story, 80 x 118 ft. ga- 


ragé Estimated cost, $35,000 
N. ¥., New York—(Borough of Manhat- 
tan)—J. A. Bolch, 181° Christopher St., has 


had plans prepared by L. A. Hornum, Arch., 
405 Lexington Ave., for an alteration and 
addition to his machine shop. Estimated 


cost, $7,000. 

N. ¥., New York—(Borough of Manhat- 
tan)—B. Kaufstein plans to build a 
garage at 510-514 West 22nd St. 


N. Y¥., New York—(Borough of Queens) 
—The Central Smelting and Refining Co., 
220 Rider Ave., Long Island City, will soon 
receive bids for a 1-story, brick factory to 













be erected on Borden Ave. and Hayward 


and 3rd Sts. L. A. Abramson, 220 5th 
Ave., New York City. Arch. Noted Feb. 
21. 

N. Y., Oswego—The Ames Iron Works 


Co. has awarded the contract for a 48 x 
60 ft. steel addition to its plant. Estimated 
cost, $25,000. Noted Feb. 28. 


. Y., Rochester—The Castle Wilmot Co 
800 st. Paul St., manufacturer of steril- 
izers, has had plans prepared by O. W. 
Dryer, Arch., Cutler Bldg., for a 2-story, 
28 x 124 ft. and 1- and 2-story, 14 x 60 
ft. addition to its plant. 


N. Y., Rochester — The Conley Camera 
Co. will soon start construction work on 
Teens to its factory on Main and 

t 


Y., Syracuse—The Crouse Hines Co., 
1920 Park St., manufacturer of machinery, 
has awarded the contract for a 3-story, 
50 x 250 and 60 x 260 ft. addition to fac- 
tory. Estimated cost, $250,000. The com- 
pany will install motors, metal working and 
conveying machinery. 


N. Y¥., Utica—The Savage Arms Corpora- 
tion, Turner St., is in the market for sev- 
eral hundred toois for the manufacture of 
Lewis machine guns for aircraft. 


Penn., Beaverbrook—The Beaverbrook 
Colliery is building a 1-story, 40 x 100 ft. 
machine shop. 


Penn., Berwyn—The American Bronze 
Co., Lancaster Ave. ard Railroad St., is re- 
ceiving bids for a 1-story, 80 x 100 ft. ad- 
dition to its factory. Noted Feb. 28. 


Penn., Dunmore—The Perpetual Spark 
Plug Co., 334 Sast Drinker St., will soon 
award the contract for a 2-story 30 x 186 
ft. factory. Duckworth Bros., Co. 1, Ex- 
change Bldg., Scranton, Arch. 


Penn., Glassport—The Pittsburgh Steel 
Foundry Co., House Blidg., Pittsburgh, 
plans to build a new plant for the manu- 
facture of steel and iron castings, here. 
Estimated cost, $20,000. 


Penn., Fromestead—The Mecta Machine 
Co., manufacturer of machinery and parts, 


is building 4 rew 1-story additions, to be 
30 x 350 ft., 40 x 450 ft., 60 x 12 Oft. and 
40 x 140 ft. 

Penn., Juniata—(Altoona P. O.)—The 


Pennsylvania RR., is building an oa x 304 
ft. shop here, for the manufacture of loco- 
motive tanks and heavy plates. A. C. 
Shand, Broad St. Station, Philadelphia, Ch. 
Engr. Noted June 21. 


Penn., Latrobe—The Peerless Foundry 
Co, 41 Conrstoga Bldg., Pittsburgh. has 
had pla~s prepared for a plant to be 
erected here to irclude a 1- ard 2-story, 
85 x 275 foundry. 1-story, 30 x 80 ft. power 
house, 1-story 30 x 80 ft. core oven build- 
ine and a i-story. 44 x 80 ft. warehouse. 
Estimated cost. $150,000. E. J. Ne!son, 


Arch., Laird Bldg., Greensburg, is receiv- 
ing bids. 

Penn., Midd'etown—The Lanzius Air- 
craft Co., 149 Broadway, New York City, 


manufacturer of airoplanes, plans to !uild 
an addition to its plant here. E W. B!oom- 
ingdale, Chn. Bd. Dir. Noted Oct. 25. 


Penn., Philadelphia—The Girard Smelt- 
ing and Refining Co., Tioca and Richmond 
Sts., has had plans prepared for the <rec- 
tion of a new addition to its plant. 


Penn., Philadelphia—The Keystone >upP- 
ply and Manufacturing Co., manufacturer 
of plumber’s and machinists’ supplies will 
soon award the contract for a 2-story 
dition to its plant at 927 North 9ti St 
Cc. A. White, Pres. F. E. Hahn, 1112 
Chestnut St., Arch. and Ener. 
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The Browning Machine Rifle and Gun 











In view of the recent 
controversy in regard 
to machine guns for 
our army in France 
the information re- 
cently released in re- 
gard to the new 
Browning guns is of 
particular interest. 


p 


(so-called “light Browning rifle’), and the Brown- 

ing machine gun, heavy type, model 1918, Fig. 2 
(so-called “Browning heavy machine gun’), are the 
machine guns adopted for use by the United States 
army. They are the inventions of John M. Browning, 
distinguished firearm designer, inventor of several 
Winchester rifles, automatic pistols, repeating rifles, the 
Colt machine gun, which was adopted by the United 
States Army and Navy, and numerous other arms. The 
Colt automatic pistol is also his invention, this weapon 
having been adopted by the United States Army, Navy 
and National Guard in 1911. 

The Browning machine rifle and the Browning ma- 
chine gun came from the hands of the inventor coinci- 
dentally with the imperative war needs of the army for 
weapons of those respective types and uses. 

The Browning machine rifle is an air-cooled, gas- 
operated gun weighing 15 lb. and resembling the or- 
dinary service rifle. It may be fired from the shoulder, 
the rifleman finding his target over sights identical 


[i Browning machine rifle, model 1918, Fig. 1 





a. istra*‘ons by permission of the Committee on Public Infor- 
ation 


with those used on the new United States rifle, model 
1917; or from the hip, the target in this case being 
found by the rifleman’s general sense of direction— 
a knack quickly acquired by practice. 

The principle of gas operation is simple. The gun 
is cocked with an easily operated handle for the first 
shot. The regulation 30-caliber service cartridge is 
used and the bullet is expelled by gases which exert a 
maximum pressure of 50,000 lb. to the square inch. A 
small portion of this powder gas is taken off by the gun 
mechanism to act as power to operate the gun auto- 
matically. This gun has approximately the same power 
as the United States rifle, model 1917, or the Spring- 
field service rifle. 

The cartridges are fired from a detachable magazine 
containing 20, or for special purposes 40, service 
cartridges. The magazine may be detached and a new 
magazine attached by one motion by merely pressing 
a button, this changing operation requiring about two 
and one-half seconds. 

The gun may be operated as an automatic or as a 
semi-automatic arm and there is a lever at the easy 
disposal of the rifleman. Putting the lever in the first 
position the gun is made to fire single shots by trigger 
release; putting the lever in the second position the gun 
becomes automatic, and will fire 20 shots in from 234 
to 3 sec. The third lever position is the “safe,” or 
locking, device. The designer intends the gun to be 
used more as a semi-automatic than as an automatic 
arm. 

The powder gases create terrific. heat, sometimes 
developing the destructive temperature of 4000 deg. 
F.; an air-cooled automatic gun, therefore, has its 
limitations. The Browning rifle, however, is of open 
and very simple construction and cools remarkably well, 
and the rifleman may fire 350 continuous shots without 
having to stop to cool it. The chief characteristic of 
the gun is its extreme simplicity of construction, render- 
ing its manufacture correspondingly simple. It has 
tewer than 20 principal parts and possesses the great 
advantage of standardization, being easily and quickly 
taken apart and reassembled by the ordinary soldier. 
From the manufacturing viewpoint the gun has the 
important qualification of being produced in large num- 
bers as shop machinery is multiplied and operating per- 
sonnel developed. 

Used cartridges are ejected from the side of the gun, 
never crossing the sight of the rifleman, and come with 
suflicient force to clear themselves from his view. An- 
other of its features is that the cocking handle remains 
stationary while the gun is in operation, and is so ar- 
ranged that it will in no way hamper the gunner, thus 
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eliminating a danger common to many guns. The gun- 
ner may operate the gun at all times without aid. Only 
one tool, a small wrench, is needed, as most of the 
operations of taking it down and reassembling may 
be performed by use of a cartridge as a tool. 

The Browning rifle has met some remarkable tests 
by the War Department boards. A board test of a 
machine gun is more exacting than any test it might 
receive in service. Two features of a board test are: 
applying corroding chemical to the gun to effect a 
rusting condition which could not possibly obtain while 
in the hands of soldier, and the dust test, in which 
sharp, abrasive dust is blown into the mechanism from 
a bellows, creating a condition which would cause a 
soldier to meet court-martial charges were he to so 


MACHINIST 





Vol. 48, No. 12 





in magazines. The loaded magazine weighs 1 lb. 7 oz. 
Thus it is possible for a gunner to go into battle with 
a supply of about 800 rounds of ammunition. The 
cartridges are stripped from clips into the magazines 
with ease, and require little time. 

Because of its portability and its automatic and 
semi-automatic qualities the Browning rifle possesses 
important tactical possibilities. It permits troops to 
go forward in attack with tremendous advantage over 
adversaries who do not possess equally efficient auto- 
matic guns. When the gunner meets a detachment of 
the enemy he is able to take sure aim over the sights, 
and from his shoulder mow them down, expelling 26 
to 40 shots almost instantly; or if there be but one 
soldier he may use only single shots and conserve his 























BROWNING 


neglect his weapon. Under these and other prescribed 
tests the Browning guns were successfully tried out. 

In the official tests of the Browning rifle the in- 
dividual members of the board fired a number of shots 
from the hip and shoulder, standing, and from the 
shoulder, prone and kneeling. The shots were fired 
without difficulty or malfunction of any kind, and the 
heat of the barrel did not interfere with the manipula- 
tion of the weapon. It was then put through an 
endurance test. In bursts of 500 or 1000 a total of 
20,000 shots were fired, the gun being cooled between 
bursts. During the first 8000 rounds the cooling was 
performed by plunging the gun into a barrel of cold 
water. This caused the gas-cylinder tube to crack, due 
to the sudden contraction of the metal. The gas- 
cylinder tube was changed and thereafter cooling was 
effected by sponging off the barrel with cool water, 
no recurrence of a cracked tube taking place. The 
total number of malfunctions in the 20,000 rounds was 
50, the majority of which were due to causes since 
remedied by the inventor. 

The gunner carries approximately 120 rounds of 
ammunition in his belt, or bandoleer, and his two 


assistants carry 400 and 240 rounds respectively loaded 





HEAVY-TYPE 


WATER-COOLED MACHINE GUN 

ammunition. Effective use may also be made of the 
gun in sweeping out trenches and in other ways. The 
tendency to demoralization among troops when they are 
confronted by automatic guns is well established. Re- 
ports received from observers abroad indicate that the 
trend in the French army is decidedly toward the 
use of automatic rifles of the more portable type, such 
as the Chauchat. According to army officials, the 
Browning rifle in many essential features, such as 
reliability of function, durability, lightness and handi- 
ness, is superior to any other light machine gun, and 
in particular it is supreme over any gun of similar type 
produced by the enemy. 

The Browning machine gun, heavy type, model 1918, 
is water cooled and is operated by means of the power 
created by the recoil action. It is fed from a cotton 
belt which contains 250 rounds of service cartridges. 
The belts may be rapidly loaded by means of a machine 
which is a development of the one which Mr. Browning 
devised some 20 years ago in connection with the Colt 
gun. 

The most remarkable features of this heavier type 
of Browning gun, as revealed by the official tests, are 
its simplicity of construction, rendering its manufac- 
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ture easy, and its great endurance. In the Government 
test 20,000 rounds were fired from this gun with only 
three stoppages, one due to a defective cartridge. In 
a further test firing was continued with the same gun 
to 39,500 shots when the sear gave way. A duplicate 
gun fired 20,000 shots in 48 min. and 16 sec., with a 
malfunction and with only three stoppages, these being 
due to defective cartridges. 

The gun weighs 343 lb., with the water jacket filled, 
and is fired from a tripod. It has great tactical value 
in such firing as overhead, indirect, barrage and defen- 
sive, besides other uses. 

In passing on this gun the testing board reported as 
follows: “The board is of the opinion that its lightness, 
simplicity, reliability of function and endurance in ac- 
tion are such as to make it superior to any other of 
the so-called heavy water-cooled type known to the 
board.” 

With certain modifications it is applicable to aviation 
service, and when used for this purpose it is stripped 
of its water jacket and weighs 223 lb. 


Income-Tax Reports for Shop 
Employees 
By THOMAS J. WALSH 


It is perhaps timely to suggest a method of meeting 
that requirement of the income-tax law which relates 
to the reporting of employees receiving $800 or more in 
the plant where I am employed. 

Fortunately in our case, for this purpose at least, 
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and assigned a white card, Fig. 2. These bonus cards 
are then summarized on Fig. 3, from which is derived 
the information required to be furnished to the Collec- 
tor of Internal Revenue for income-tax purposes. 

In complying with this requirement one becomes aware 
of the amount of work that will have to be done by 
someone employed in plants having large payrolls and 
who have not kept bonus or individual records of 
employees, a contingency not met with ordinarily in 
the routine of business. 

To digress a moment, I have suggested to the Col- 
lector of Internal Revenue that reports to his department 
be made on cards. This will eliminate the work of 
transcribing in his department, which would be neces- 
sary if the reports were made in blanket form, and 
reduces the work to the nm.-re sorting of the cards. 
The fact that employees of a plant may reside in differ- 
ent internal-revenue districts makes this obvious. The 
little extra time taken to make reports in this manner 
will be more than compensated for by the resulting 
expedition of the returns and receipt of taxes. Per- 
sonally I think great service could be rendered to the 
Government if men in the paymaster’s division were 
given some incentive to assist the employees in their 
plants in preparing income-tax returns. 

The spare time of many a man practised, if not 
expert, in the various ‘lines of industrial endeavoi 
incidental and essential to the prosecution of the war 
could be mobilized if some recognition was given thereto. 

I have in mind a suggestion recently made to a 
Congressman, informing him that the reporting of men 
receiving $800 or over will affect “steady men,” but 
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FIGS. 1 TO 3. 


Fig. 1—Five per cent. bonus card. 


the payment of a monthly bonus to all employees 
necessitated devising some record which would expedite 
the compilation of the bonus. Figs. 1 and 2 are the 
result. Fig. 1 (buff color) is assigned to new em- 
ployees. who receive a bonus of 5 per cent. At the 
expiration of six ~-onths they are given 10 per cent. 


Fig. 2—Ten per cent. bonus car 


CARDS FOR INCOME-TAX REPORTS 


Fig. 3—Summary card 


will not affect transients or floaters, who are numerous 
in these times, and his reply that an efficient organiza- 
tion of revenue agents has been formed and will no 
doubt take care of this matter. His limited knowledge 
is so obvious that nc comment is needed, though his 
reception of a practical suggestion is open to criticism. 
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From a Small-Shop Notebook 


By J. A. LUCAS 













































































METHODS OF SUSPENDING OBJECTS FROM I-BEAMS 
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METHODS OF SUSPENDING OBJECTS FROM I-BEAMS 
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A Crank Case Trunnion Jig 


SPECIAL CORRESPONDENCE 


JIG that is somewhat out of the ordinary, both 
A«= to size and design, has recently been completed 
at the shops of the Holmes Manufacturing Co. 
of Shelton, Conn., for the purpose of drilling the holes 
in both the upper and lower parts of the crank case of 
a 12-cylinder internal-combustion motor. 
The base of the jig shown in the illustrations is in 
the form of a rectangular frame truck of heavy con- 


struction, mounted on four grooved wheels, which will 
run upon track rails of steel passing under three multi- 
ple-spindle drilling machines and extending into the 
central aisle of the shop for loading and unloading. 
Triangular-shaped brackets are bolted to each end 
of the truck frame, having near their apex a bearing 
for supporting the working parts of the jig which are 
carried upon trunnions rotating in these bearings, the 

















A TRUNNION JIG FOR OPERATIONS ON 


AN ENGINE CRANK CASE 
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axis of rotation thus being in a horizontal plane lying 
longitudinally parallel to the truck. 

The main working part of the jig—the bottom plate 
as it is called by the makers—is a rectangular plate of 
cast iron 61,’ in. long, 23 in. wide and about 12 in. 
thick, having a cross rib on the under side near each 
end. Caps are bolted to the upper surface over these 
ribs, and in the bosses formed by these caps are bored 
the holes for the trunnions which are firmly clamped 
and keyed in place. 


Two INDEX PLATES 


There are two index plates for locating the drilling 
positions of the jig, one being keyed to the trunnion at 
each end of the bottom plate. These index plates are 
disks of cast iron 11 in. in diameter and have four 
holes with hardened and ground bushings to receive the 
tapered ends of the locking pins, which latter work 
through the web of the main supporting brackets, 
being operated independently by suitable hand levers. 
The object of having this indexing mechanism in dupli- 
cate is to provide a rigid support at each end of the 
jig to prevent the distortion or wringing of the plate, 
which would probably follow heavy drilling pressure 
upon a far corner if supported at but one end. 

The jig is turned to the various drilling positions 
by means of the worm and worm wheel which is mount- 
ed upon the end of one of the trunnions. The worm is 
cut with a single Acme thread of 3-in. lead. 

There are four drilling positions of the jig: (a) 
with the surface of plate horizontal, bottom side up, for 
the drilling of all holes in the flanges of both upper 
and lower parts of the crank case, and the six anchor 
holes for the bearings in the lower part; (b) with the 
plate horizontal, surface up, for drilling the hole for 
the intake manifold; and (c) and (d) two angular po- 
sitions in which the surface of the plate is up, but 
stands at an angle of 224 deg. from the horizontal in 
either direction. 


OPERATIONS ON THE CYLINDER FACES 


For performing the operations on the top or cylinder 
faces of the upper part of crank case, there is a cover 
carrying the necessary drill bushings, which bolts to the 
bottom plate after the work has been clamped to the lat- 
ter. This cover is shown bolted in place in Figs. 1, 3 and 
4, Fig. 1 showing four of the five holding bolts in the 
slots at the edge where the lower part of cover adjoins 
the edge of the bottom plate. In this illustration the 
jig is in position for drilling the hole for the intake 
manifold, but without the work in place. Fig. 2 shows 
the bottom plate swung to a nearly vertical position ex- 
posing the under side. A crank-case part is shown in 
front of the jig. Fig. 3 shows the jig with cover in 
place and the upper part of a crank case on the floor in 
front of the jig. Fig. 4 is an end view in same po- 
sition as Fig. 1. The reader should understand that 
Figs. 2 and 3 do not show drilling positions, the object 
of positions shown being to give the observer a clear 
idea of the construction. 

In operation, the bottom plate is set in the horizontal 
position, with the surface up; the cover, which inci- 
dentally weighs 300 Ib., is lifted off and a section of the 
crank case set on the plate, being located by six blocks, 
the top surfaces of which are partially rounded to fit the 
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bore of the crankshaft bearing seats in the work. 
These blocks can be seen plainly through the cylinder 
openings in the cover plate, Fig. 3. The work is held 
to the plate by eight clamps, the outer ends of four of 
these clamps being visible in Fig. 1. 

If the piece being operated upon is the lower halt of 
the case, the jig is turned 180 deg., locked in position 
and the holes drilled. If it is the top part of the case 
the cover is put on and clamped, and the vertical hole 
drilled. The jig then is turned to first one and then the 
other of the angular positions for drilling the cylinder 
faces. The bottom plate carries 84 bushings for holes 
from % to 2 in. in diameter. The cover has 12 bushings 
5,5; in. inside diameter, for the cylinder openings; 
three bushings for 1%-in. holes, and 120 bushings for 
small holes for bolting on the cylinders. 

This jig takes care of all holes in the case except 
end holes, which of course it would be impracticable to 
accommodate in this design. 

During the construction, the bushing-carrying plates 
were baked in a japanning oven four times between 

















FIG.4 END VIEW OF JIG 
cuts to relieve internal strains in the casting, and to in- 
sure as far as possible a plate that would remain stable 
when put in operation. 

In Fig. 1 will be noted two small projections at the 
apex of the cover plate: one standing vertically near the 
center and one projecting horizontally from the end. 
These are hardened and ground steel plugs put in for 
convenience in construction, to be removed when the jig 
goes into service. They are the points of departure 
from which all measurements were taken in laying out 
and testing the holes in the cover. The cover is located 
on the bottom plate by six hardened plugs of rectangu- 
lar section, three of which are plainly seen, they being 
permanently located in the bottom plate and fitting into 
slots in the cover whose bearing surfaces are lined with 
steel, hardened and ground. To allow for expansion and 
contraction of the cover from temperature changes 
during operation, the middle pair of these plugs is 
closely fitted lengthwise of the cover, but left with 
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about ,',-in. clearance sidewise, while the two end pairs 
are closely fitted sidewise and given about ;-in. clear- 
ance in either direction, endwise. This locates the cover 
from the center, allowing for movement in both direc- 
tions, reducing the error from this cause to a mini- 
mum. 

The jig complete, weighs approximately 3000 Ilb.; 
is 80 in. long, 24 in. high from the track rails, and 23 
in. wide. 


Sheet-Metal Work 
By H. H. ARMSTRONG 


At the present time when sheet-metal production is 
being made to fit all kinds of stamping and drawing 
operations, it is advisable to use this metal in many 
cases where castings and drop-forgings are used, and 
by making good tools—tools that are designed properly 
to produce accurate and finished pieces—the factory 
cost of production can be cut appreciably. 

We all know that patterns and castings are necessary 
in many cases, but there are cases where tools can be 
employed to produce punchings that will fit in and do 
the work of castings with a much lower factory cost. 
The snagging, drilling, planing and milling of the cast- 
ings is thus done away with by die-blanking, drawing, 
forming and piercing operations of the tools done on 
the one press and by the same operator, thus saving 
the moving of parts from one machine to another. 

In using sheet steel it is essential to have the bends 
and breaks made across and not with the grain of the 
metal. However, this is not taken into consideration 
with deep stamping and forming steel, as this steel is 
dead soft and can be put in the die with any angle 
of the grain. Still on hot-rolled steel and hard sheet 
steel the practice mentioned is essential. Bending with 
the grain on hard steel is liable to make cracks and 
splits. 

Some manufacturers in their specifications will state 
that certain steel will bend at right angles across the 
grain; other steel (softer) will bend flat on itself across 
the grain, but only at right angles with the grain. 
When making bends with the grain, and not being 
familiar with the steel, a rounding bend is safer than 
a sharp bend. 

A good feature of cold-rolled steel is the very smooth 
surface that can be obtained. Invariably pieces that 
are made from very smooth steel do not need any 
grinding to fit them for the plating bath, but a buffing- 
or soft-wheel operation is all that is required. This 
steel costs more to buy, but if these grinding operations 
are eliminated, then it is cheaper in the end to use a 
high-grade, smooth-surface steel. 

Another thing to be reckoned with is the scarcity of 
copper and brass. Years ago sheet-metal articles were 
made of copper and brass for the reason that sheet 
steel would not do the work. Today, however, sheet 
steel can be obtained in almost any degree of softness, 
and this is largely taking the place of sheet brass and 
copper. 

We have had complaints that steel would never fill 
the place of brass and copper, as the rust made it unfit 
for ornamental articles; even if nickeled it was not 
satisfactory, as when used in damp places the rust would 
work through the nickel plate and finally become very 
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unsightly. To the manufacturer this need not be cause 
for worry, for if the steel parts are given a copper 
plating first, and then a nickel plating, the rust will 
never come through. Copper has better affinity for 
steel, or seems to hold better in solution than nickel. 
On the other hand, nickel will hold well on copper. 
Therefore, if the steel parts are given a copper-cyanide 
bath first, the nickel will hold and rusting will be 
overcome. 

Castings that are used for heavy duty can be sup- 
vlanted by steel stamping in some cases. We have 
used boiler plate for this work, and by heating it red 
hot it can be formed and drawn satisfactorily. Of 
course, this is for work where surface appearance does 
not count and where grinding and polishing are not 
necessary. 

For marine work, steel fittings and punchings may 
be used satisfactorily, and if the parts are sherardized 
there is no chance of their rusting. While the war is 
going on, it is the duty of every manufacturer to use 
steel wherever possible, and steel can easily be substi- 
tuted for the more expensive and envied materials, cop- 
per and brass. 

Lastly, when using sheet metal, make stock layouts 
of the parts to be punched and determine the proper 
width before ordering. Then there will be a minimum 
of waste. Also by ordering multiples of the blank re- 
quired, short ends are eliminated. 


Civilian Workers Wanted for 


Ordnance Department 


Men having a high-school education, some shop train- 
ing and the natural ability to adapt themselves to new 
work may qualify for a Government appointment in 
which, under Government instructors, they will receive 
the necessary training for the positions described be- 
low. Those who have the required technical training 
will be placed and advanced as quickly as their ability 
justifies. 

Men wanted are for: Inspectors and assistant in- 
spectors of field-artillery ammunition steel; inspectors 
of artillery ammunition, cartridge cases, assembling, 
loading, forging, primers, detonators, shell and shrapnel 
machining; ballistic inspectors; metallurgical chemists 
and assistants; inspectors of powder and explosives; 
inspectors of cannon and forging operations; inspec- 
tors of gun carriages and parts;‘inspectors of gunfire- 
control instruments; assistant inspectors of motor 
vehicles and artillery wheels; engineers and assistant 
engineers for tests of ordnance materials; inspectors 
of ammunition packing boxes, and machinists accus- 
tomed to work to thousandths of an inch. 

These positions are under civil-service regulations, 
but applicants will not be required to report for exami- 
nation at any place. Applicant will be rated in accord- 
ance with education and general experience. No 
applications will be accepted from persons already in 
the Government service unless accompanied by the 
written assent of the head of the concern by which the 
applicant is employed. Papers will be rated promptly 
and certification made with least possible delay. Apply 
or write for further information to C. V. Meserole, 
special representative of the Ordnance Department, 
U. S. A., Room 800, 79 Wall St., New York City. 
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Manufacture of Machine Tools in Switzerland 


By C. E. CARPENTER 


President of the Allied Machinery Co. 





The machine-tool industry of Switzerland has 
experienced a phenomenal growth since the be- 
ginning of the war. Tools of many types and 
sizes are being produced in large quantities, but 
the supply is not equal to the demand. In 
particular the exportation of machine tools has 
increased by leaps and bounds. 





industries are clearly set forth in the export 
statistics for the year 1916, recently published by 
the Swiss government. By far the most remarkable 
growth shown by these figures is that of the machine- 
tool industry, which before the war was confined 
principally to the manufacture of machines used by 
watchmakers. During the year 1916, Switzerland’s 
exports of machine tools amounted to $9,750,000, an 
increase cf 1400 per cent. over the year 1913. The 
exports were distributed among the following countries: 
France, $5,200,000; Italy, $3,117,000; Germany, $733,- 
000; England $202,000; Austria, $189,000; Roumania, 
$120,000; Russia, $100,000; other countries, $89,000. 
In connection with these figures it is interesting to 
note that during 1916 France imported forty times as 
many machine too!s from Switzerland as in 1913, Italy 
approximately thirty times, while Germany increased 
its imports from Switzerland only 300 per cent. In the 
case of Germany the statistics show a decrease as com- 
pared with 1915, indicating that German imports of 
machine tools reached their high-water mark in the 
second year of the war. On the other hand more than 
half of Switzerland’s total imports of $998,000 of ma- 
chine tools in 1916 came from Germany, the share of 
the United States being only $293,000. 


Tina effects of the war on the Swiss metal-working 


EXPORTS IN 1916 


If to the nine and three-quarter millions of exports 
in 1916 is added the large domestic consumption of 
machine tools, stimulated by the great demand for war 
material that practically all Swiss machine shops have 
experienced, it will be seen that Swiss machine-tool 
builders have enjoyed exceptional prosperity. To what 
extent the impetus thus gained will be converted into 
a permanent industry, competing in the world’s markets 
with the big machine-tool building countries, it is dif- 
ficult to foresee. In a number of cases, however, evidence 
is to be found which indicates that substantial progress 
in design, workmanship and manufacturing methods 
has been made, and if the conditions of supply and 
demand should continue to remain favorable to Swiss 
industries it is safe to assume that after the war 
Switzerland will become a factor of no mean proportions 
in the machine-tool trade of the world. 

The types of machines which have figured most 
prominently in Swiss exports during the war are engine 
lathes up to 24-in. swing and 12 to 15 ft. between 
centers, turret lathes up to 2-in. spindle capacity, bench 
precision lathes, thread-milling machines for fuse work 


and shells, universal milling machines, universal and 
wet tool-grinding machines, small drilling machines, and 
to a smaller extent horizontal boring, milling and drill- 
ing machines and radial drills. 

One of the types of Swiss machines exported in 
considerable quantities during the year covered by the 
foregoing statistics was a thread-milling machine, with 
a hob form of cutter, specially designed for milling 
the threads on brass and aluminum fuses and in the 
nose of shrapnel and high-explosive shells. This ma- 
chine, in various sizes, was in heavy demand both in 
Switzerland, where large contracts for fuses were taken 
by watchmaking factories, and in the countries at war. 
It is understood that several thousand machines of this 
type have been built and sold. 


BUILDING ENGINE AND TURRET LATHES 


The building of engine and turret lathes likewise 
received stimulus from the insatiable demand for these 
machines that prevailed in all European countries after 
the first months of the war. To meet the demand, 
machine shops of all-kinds, from builders of locomotives 
to makers of agricultural machinery, converted as much 
of their equipment as possible to the production of 
lathes until there was scarcely a shop in the country 
in which the building of lathes had not become an im- 
portant part of its work. 

Naturally, under such conditions, many machines of 
inferior design and workmanship were turned out. In 
general, however, the quality of the product was very 
good, and in some instances machines were built by 
plants not previously experienced in this kind of work 
which compare favorably with the product of some of 
the best known American machine-tool plants. 

In the case of lathe builders whose business existed 
prior to the war, the progress made during the war 
has been quite marked, and it is the belief of lathe 
users in Switzerland that in the future Switzerland will 
be independent of foreign countries, except for special 
types of lathes, the designing and construction of which 
by local manufacturers have not been warranted during 
the past three years. 

The manufacture of milling machines, except in a 
limited way, cannot be said to have fared so favorably 
as some of the other types of machines. While a num- 
ber of plants have endeavored to take advantage of 
the tremendous demand for universal milling machines, 
the results in the majority of instances have been un- 
satisfactory. Only one factory has been notably suc- 
cessful, and its output has invariably been sold ahead 
for at least a year. Other plants whose reputation 
for accuracy of workmanship in unrelated products is 
world renowned have not been able to produce milling 
machines of sufficient power and accuracy to meet the 
conditions imposed by modern manufacturing require- 
ments, and it is therefore unlikely that they will con- 
tinue to be a factor in the trade when more normal 
conditions return. 

The particular plant referred to has specialized on 
one size of horizontal machine comparable in dimen- 
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sions with the No. 3 machine of a prominent American 
make, and the machine has had a very favorable recep- 
tion both in Switzerland and in some of the allied 
tcountries, where it is claimed to be as accurate and as 
productive as some of the best American machines. 
A No. 3 vertical milling machine with rotary table 
is being marketed with much success by the same 
concern, and it is understood that a smaller size of 
horizontal machine will shortly be put on the market 
by this manufacturer. All these machines have single- 
pulley drive and gear-feed changes. 


SLAB MILLING MACHINES 


The manufacture of slab milling machines with hori- 
zontal and vertical heads is also being undertaken in 
Switzerland, owing to the impossibility of procuring 
these machines from foreign countries, and it is there- 
fore not unlikely that after the war American makers 
of such machines will find serious competition from 
Switzerland in this line. 

Another machine of Swiss manufacture which de- 
serves mention is a horizontal boring, milling and 
drilling machine embodying modern improvements, 
which is produced by the largest Swiss machine-tool 
plant. Many of these machines have been exported since 
the beginning of the war and are highly commended 
by users. The capacity of the plant is insufficient to 
keep pace with the demand, the product being con- 
stantly sold ahead at least 18 months. The machine 
is built in both column and table types and is furnished 
with single-pulley and motor drive. 

Equally worthy of mention is a line of small uni- 
versal grinding machines built by a manufacturer who 
was established for some time prior to the war, and 
whose business has since been developed to important 
dimensions. The factory has adopted American shop 
practice throughout; all work is done with jigs, and 
the design, accuracy and finish obtained will place the 
line in a strong competitive position for after-war trade. 
In the same plant a surface grinding machine, similar 
in capacity to the Brown & Sharpe No. 2, is built. The 
machine is equipped with magnetic chuck and exhaust 
for carrying away emery dust. Of less interest, but 
perhaps noteworthy in connection with the development 
of the machine-tool industry in Switzerland, is the line 
of wet tool grinding machines that form part of the 
product of this factory. These machines are built in 
lots of 50 to 100, and practically monopolize the Swiss 
market. 


SwIss PROGRESS 


Last but not least in this brief mention of Swiss 
progress in machine-tool building is the manufacture 
of precision bench lathes, which has achieved especially 
marked development. Makers of these machines have 
had a steady demand for their product since the begin- 
ning of the war, and they have met the abnormal condi- 
tions not only by a large increase in their production 
but by steady improvement in design and workmanship. 
The incessant demand for fuse-making equipment and 
for machines for toolroom work has encouraged them 
to put forth unusual efforts, and has likewise enabled 
them to prepare to good advantage for future competi- 
tion with builders of other countries. These manufac- 
turers have also designed and built many special 
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drilling and milling machines for fuse work, which have 
enabled Swiss makers of fuse parts to attract to Switzer- 
land large munition orders. 

In the manufacture of small tools, Swiss industry has 
also profited, especially by producing chucks, gages and 
measuring instruments of all kinds. The universal 
scarcity of lathe chucks induced many factories to un- 
dertake the manufacture of this line, and in all prob- 
ability some of them will continue their product after 
the war. 

The progress made by the Swiss machine-tool and 
small-tool industries in general is particularly note- 
worthy when the difficulties of obtaining raw materials 
(iron, steel and coal) are taken into consideration. 
Switzerland produces neither iron nor coal, and is 
therefore wholly dependent upon other countries for 
these commodities. To those who are familiar with 
the rigid restrictions governing the uses to which im- 
ported raw materials may be put, it is nothing short 
of astounding that such an important growth should 
have taken place. The spirit of patience and energy 
which Swiss manufacturers have shown’ in solving these 
knotty problems speaks favorably for the continuance 
of these industries when keener competitive conditions 
again prevail. 


GROWTH OF THE INDUSTRY 


In this connection it is interesting to note a state- 
ment of the Association of Swiss Machine Tool Builders 
contained in the official report accompanying the figures 
of exports given above: “The construction of machine 
tools, which in Switzerland was of secondary impor- 
tance, has taken on an extraordinary development. The 
excessive growth of this industry, however, has not 
altogether benefited the factories which existed before 
the war and which constituted an old, established in- 
dustry. If we deduct those machine shops which took 
up this line as an auxiliary product to compensate for 
a lack of orders for their regular product or for holding 
their organization together, and if we further deduct 
the special plants that were established prior to the 
beginning of the war, we find the industry composed of 
‘war creations’ that, favored by circumstances, have 
grown up like mushrooms. It is evident that these 
machine-tool and munition plants lately organized not 
only diminish by disquieting proportions the amount of 
raw materials available for our normal industries, but 
contribute also to greatly increase the difficulties of 
the labor situation, without taking into consideration 
the fact that the development of a war industry has 
indirectly caused our normal industries numerous difii- 
culties through the greater severity in fhe control 
exercised over the use of raw materials.” 


New Monthly Iron and Steel 
Publication 


A new publication, Jron and Steel of Canada, is 
issued by the Industrial and Educational Press, Ltd.. 
of Montreal, Canada. The first issue appeared in 
February, 1918, under the guidance of Alfred Stans- 
field, D.Sc., as editor in chief, and W. G. Dauncey, M.E. 
and C.E., as associate editor. It is a monthly publica- 
tion, and the subscription price is $2 a year. 
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[nteresting Examples of Gage Grinding 


By S. A. HAND 





At the shops of the Blair Tool and Machine 
Works, Inc., New York City, they are doing some 
very interesting gage grinding and have devel- 
oped several novel and ingenious devices which 
have enabled them to successfully accomplish 
some unusual work in this line. 





gage for the case of a cartridge used in the Model 

1903, 15-lb. gun. 
in diameter, 23 in. 
is an unusual job, 
and is one which 
presents great 
difficulties to any 
shop not specially 


|: the illustration at A, Fig. 1, is shown a receiving 


The hole to be ground is about 3 in. 
long and slightly tapering. This 


en 


So . we 


equipped for 
grinding. In 
this case the 
shop had no 


grinding machine 
capable of grind- 
ing so deep a 
hole, so that some 
special rigging 
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only limited by the overhang of the bar B. The 
grinding wheel F was 3 in. in diameter with 3-in. face 
and ran at a speed of 5000 r.p.m. when new. This was 
increased as the diameter of the wheel was lessened 
by wear. 

Fig. 2 shows a Heald internal-grinding head rigged 
up on a Brown & Sharpe grinding machine. This was 
done for grinding a hole that was too large in diameter 
and too deep to be ground with the internal-grinding 
attachment furnished with the machine. This arrange- 
ment has proved so useful and economicai that it is now 
well nigh a permanent fixture on the machine so far 
as internal grinding is concerned. Fig. 3 shows a 

special fixture for 

ary grinding thread 

gages, and as 
shown in the il- 
lustration it is 
mounted on an 
Ames _ precision 
lathe. The swiv- 
elling head A on 
which the grind- 
ing spindle _ is 
mounted is. not 
centered by 2 
stud, but is guid 


ee 











had to be devised 
for doing the job. 
The gage was mounted in an engine lathe and held near 
the outer end by a steadyrest in the usual manner. 

The steei bar B, 1? in. square and 40 in. long, was 
fitted to the tool block, as shown in the illustration, and 


FIG. 1. GRINDING 


wo: a a ee a - ses Pam 





HEALD INTERNAL-GRINDING 
& SHARPE GRINDING MACHINE 


FIG. 2. 
BROWN 


the variable speed motor C was mounted on the right- 
front wing of the lathe carriage. Connection from the 
motor to the grinding wheel was made by the flexible 
shaft D. This shaft was provided with a long bearing 
at E, which was let into a groove in the bar B and se- 
curely clamped in place. It will be seen that with this 
rigging the length of the hole that can be ground is 


CARTRIDGE-CASE 


HEAD ON 


ed by a circular 
tongue which fits 
into a groove of the same shape and radius. The cen- 
ter of foci of this tongue and groove is at the exact 
location of the center of the grinding wheel C; thus it 
will be seen that no matter how much the plate A may 


GAGE 
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A THREAD GAGE ON AMES 
LATHE 


FIG. 3. GRINDING 


PRECISION 


be swivelled, the center of the wheel C remains in a 
fixed position. 

D is the diamond truing device, also used for form- 
ing the thread angle on the grinding wheel. The plane 
on which this device swivels is fixed, and the angular- 
ity of its motion is controlled, by adjustable stop screws, 
one of which may be seen at LF. 
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The diamonds, of which there are two, are mounted 
at the end of a square sliding bar, and are normally 
kept away from the wheel by the spiral spring F, and 
are traversed over the wheel by pressing the handle G 
toward the wheel. 

Keeping the truing device on a fixed plane permits 
the wheel to be shaped to the same angle as the thread 
to be ground after the wheel has been set to the proper 
helix angle. If the wheel was shaped to the same angle 
as the thread to be ground before being set to the helix 
angle, the resulting thread would not be of the proper 
shape; under these conditions it would reouire the angu- 
lar limits of the device to be adjusted for every differ- 
ent lead and diameter of thread to be ground. This 
would involve some very close calculating and adjust- 
ing and would consume a great amount of the time 
allowable for the grinding operation. 

The lead of the thread to be ground is controlled by 
a hardened and ground hob with buttressed threads, 
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Swain; secretary, Alfred D. Flinn. Committees were 
appointed as follows: Executive committee, the chair- 
man, the two vice chairmen and David S. Jacobus, Cal- 
vert Townley, George J. Foran; finance committee, E. 
Wilbur Rice, Jr., chairman, Charles F. Loweth, Sidne, 
J. Jennings, David S. Jacobus; rules committee, J. 
Parke Channing, chairman, Clemens Herschel, Na- 
thaniel A. Carle, Irving E. Moultrop; public affairs 
committee, Charles Whiting Baker, chairman, George 
F. Swain, Benjamin B. Thayer, E. W. Rice, Jr., 
Charles E. Skinner; American engineering service. 
George J. Foran, chairman, Edward B. Sturgis, secre- 
tary, George C. Stone, Alfred D. Flinn, Dr. Addams 
S. McAllister; war committee of technical societies, D. 
W. Bruntno, chairman, Arthur H. Storrs, secretary, 
James M. Boyle, Nelson P. Lewis (American Society 
of Civil Enginers), Edmund B. Kirby (American 
Institute of Mining Engineers), A. A. Greene, Jr., R. N. 
Inglis (American Society of Mechanical Engineers), 

















FIGS. 4 AND 5. 


which insures accuracy for a long time. The hob is 
mounted on the rear of the lathe spindle, and longitu- 
dinal motion is conveyed to the slide which carries the 
grinding fixture by a rod parallel to the center line of 
the lathe. 

The round driving belt is so guided by idler pulleys 
that it has a contact of 180 deg. on the driving pulley. 
This provides ample power and prevents the wheel 
from slipping when under pressure of the cut. 

Figs. 4 and 5 illustrate two views of a grinding head 
or attachment similar to the one just described, but 
designed for use on an engine lathe and in front of the 
work instead of behind it, as in the case of the one on 
the precision lathe. 

At A, Fig. 4, are shown the diamonds for dressing the 
grinding wheel, and at A and B, Fig. 5, are the worm 
and the wormwheel segments for adjusting the wheel 
spindle to the desired helix angle. 


Engineering Council Holds Its First 
Annual Meeting 


The first annual meeting of the Engineering Council 
was held Feb. 21. The following officers were elected: 
Chairman, J. Parke Channing; first vice chairman. 
Harold W. Buck; second vice chairman, George F. 





THREAD-GRINDING ATTACHMENT FOR ENGINE LATHE 


Harold W. Buck, Dr. Addams S. McAllister (American 
Institute of Electrical Engineers), Dana D. Barnum, 
E. C. Uhlig (American Gas Institute), Joseph Bijur, 
Dr. Charles A. Doremus (American Electrochemical 
Society), Louis B. Marks, Preston S. Milar (Illumi- 
nating Engineering Society), Christopher R. Corning, 
George C. Stone (Mining and Metallurgical Society of 
America), Henry Torrance, F. E. Matthews (American 
Society of Refrigerating Engineers); fuel conservation 
committee, L. P. Breckenridge, chairman, Ozni P. Hood, 
secretary, Robert H. Fernald, Charles R. Richards, 
Charles L. Edgar, Carl Scholz, David Moffat Myers, 
Edwin Ludlow, Harold W. Buck. 

The definition of the Engineering Council that was 
adopted declared that “the Engineering Council is an 
organization of national technical societies of America 
created to provide for consideration of matters of com- 
mon concern to engineers, as well as those of public 
welfare in which the profession is interested, in order 
that united action may be made possible. The Engineer- 


ing Council is now composed of the American Society 
of Civil Engineers, the American Institute of Mining 
Engineers, the American Society of Mechanical Engi- 
neers and the American Institute of Electrical Engi- 
neers, having a membership of 33,000 and known as 
the ‘Founder Societies.’ ” 
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The Government War-Labor Policy 





The effect of the policy of the Government on 
labor matters is so important to the manufac- 
turer that it ought to be part of his duties to 
familiarize himself with these policies. To make 
it easy to know just where the matter stands at 
present, the following outline of the Government 
war-labor policy has been prepared. 





ernment has handled its own production program, 

leaving central supervision to only certain speci- 
fied production problems of unusual difficulty. In 
general each production division has pursued its own 
policy and had different policies on labor problems. Each 
had of necessity set up in its own organization a sec- 
tion, either large or small, to handle the various phases 
of production that had to do with labor. 

Efforts have been made to correlate these many agen- 
cies; but this was not successful, as there was no 
organization authorized to direct the whole labor field. 
During a strike last fall in a plant which was making 
munitions for the Army, the Navy, and the Shipping 
Board, mediators from four departments stepped in to 
try to reconcile the differences between the employer 
and the men. Each of these sets of mediators was 
acting under a different head, with different orders and 
a different policy. Confusion resulted, and it was only 
atter the mediators themselves got together on a com- 
mon program to handle the thing as it should be 
handled—as one problem—that any progress was made. 

The Council of National Defense had discussed the 
proposals to establish a central war-labor administra- 
tion, and such cases as the one described have helped to 
show the vital necessity for it. In November the 
council asked L. C. Marshall of the University of 
Chicago, an economist of note and a lifelong student 
of industrial problems, to take in hand the problem 
of working out some solution of the difficulty. As a 
result, the council late in December recommended a 
plan for a national war-labor administration. The 
President approved and asked the Secretary of Labor 
to undertake its administration, authorizing him to 
take whatever steps were necessary to bring it about. 


U: TO the present, each department of the Gov- 


REASONS FOR ACTION 


Roughly, the reasons which underlay the decision, as 
seen by the interdepartmental conferees, were these: 

1. At present each department of the Government is 
with a few exceptions dealing with its own labor prob- 
lems irrespective of what is done by other departments. 
As a result, (a) there is much duplication of effort; 
(b) there is no uniformity of policy or procedure; 
‘c) there is much conflicting action. 

2. Each department competes against the other de- 
partments for essential skilled labor. Contractors and 
subeontractors engaged on Government work are using 
every means at their command to draw essential skilled 
labor away from each other. By this means the labor 


turn-over is multiplied and men are kept moving from 
job to job in certain industries for higher pay. 


3. There is as yet no adequate system for dealing 
promptly and uniformly on a nation-wide basis with 
labor disputes affecting war work. The result is an 
increasing labor unrest. 

4. To allow this situation to continue will, in our 
opinion, diminish the country’s production and eventu- 
ally paralyze industry. 

On Jan. 15 the Secretary of Labor appointed an 
advisory council to outline a plan of action and assist 
him in the formulation of a program for the unified 
administration of all the Government’s war-labor prob- 
lems, including distribution, transportation, housing 
and training, and adjustment of disputes. The council 
consisted of John Lind, chairman; L. C. Marshall, who 
had already been working on plans at the request of 
the Council of National Defense; Waddill Catchings 
of the United States Chamber of Commerce, and A. A. 
Landon, general manager of the American Radiator Co. 
and vice chairman of the Aircraft Board, representing 
the employers; John B. Lennon and John J. Casey, 
representing labor, and Agnes Nestor, representing 
women in industry. 


‘NEW DIVISIONS 
On Jan. 22, the Secretary of Labor approved a com- 


plete plan of administration on a national scale, which 


covered the establishment of the following new divisions 
in the Department of Labor: 

1. An adequate adjustment ;service to deal with all 
industrial disputes. ' 

2. Conditions of labor service to administer con- 
ditions of labor in business plants, such as safety, 
sanitation, etc. 

3. Information and education service to promote 
sound sentiment generally and to provide local ma- 
chinery and policy in individual plants (including such 
matters as the development of proper employment, 
management methods, etc.). 

4. A women-in-industry service to correlate the activi- 
ties of the various agencies dealing with the matter. 

5. A training and dilution service. 

6. Housing and transportation of workers’ service. 

7. Personnel service (which may be fused eventually 
with the information and education service). 


PLAN OF ADMINISTRATION 


The general plan of the Administration, while in- 
volving complete centralization of control on all matters 
of policy, will not abolish the existing services in the 
production departments, which are naturally in imme- 
diate touch with production problems and which could 
not under the circumstances easily be dispensed with. 
The scheme may perhaps be best described as one of 
centralization of control, with decentralization of admin- 
istration, through the agencies which come into direct 
touch with the problems at issue. In other words, the 
services of the individual departments will function 
in general as before, but will have to conform with 
the central policy of the Department of Labor in its 
work, thus avoiding the confusion which has heretofore 
existed. The new plans, although they are being ex- 
pedited with all speed possible, will necessarily take time 
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to develop and the transition will have to be gradual. 
The chiefs of the various industrial-service sections 
will begin to clear their activities through the ap- 
propriate officials in the Department of Labor as soon 
as the right men can be found to head the new services 
in the department, and the production departments will 
be represented on the policies board of the Secretary 
of Labor, which will serve as a general staff for the 
Secretary. 

There will be flexibility of organization to meet chang- 
ing conditions. The new services of the department will 
be established on an emergency basis, and the positions 
for the present will be nonstatutory in character so 
that readjustment may readily be made. The plan of 
organization has been tested by both British and Amer- 
ican experience, and as far as can be seen now it meets 
the requirements. The Department of Labor will be 
free to establish supplementary agencies as these be- 
come necessary. A budget is now ready to be placed 
before Congress to provide the necessary funds, although 
the actual organization of the administration will not 
have to wait for the appropriation of these funds. 

PERSONNEL 

Every effort is being made to secure the biggest and 
best-trained men in the country to head the new divi- 
sions of the department. The personnel question is 
being established on a scientific basis, and the appoint- 
ments for the heads of the new divisions are expected 
to meet the full approval of the country at large. A 
personnel bureau will pass on the qualifications of all 
the new appointees. Otto M. Ejidlitz, a New York 
builder with large experience, has already been ap- 
pointed as director of housing. Mr. Eidlitz has been 
studying the problem for two months for the Council 
of National Defense as chairman of the council’s com- 
mittee on housing, and his practical building experience 
combined with his knowledge of war conditions acquired 
through this study seems to make him and ideal man 
for the place. Future appointments will maintain the 
same standard. 

BASIC UNDERSTANDINGS ON LABOR CONTROVERSIES 


To arrive at some kind of a definite understanding 
or agreement on controversies now existing or likely to 
arise between capital and labor for the duration of the 
war a conference was begun in Washington between 
representatives of the two sides. The representatives 
of manufacturers, selected by the National Industrial 
Conference Board, are: Loyall A. Osborne, New York, 
vice president of the Westinghouse Electric and Manu- 
facturing Co.; W. G. Van Dervoort, East Moline, IIL, 
president of the Root & Van Dervoort Engineering Co.; 
L. F. Loree, New York, president of the Delaware & 
Hudson R.R.; C. Edwin Michael, Roanoke, Va., presi- 
dent of the Virginia Bridge and Iron Co., and B. L. 
Warden, vice president of the Submarine Boat Corpora- 
tion. 

Labor’s representatives, chosen by the American 
Federation of Labor, are: Frank J. Hayes, Indian- 
apolis, president of the United Mine Workers; William 
L. Hutcheson, Indianapolis, president of the Brother- 
hood of Carpenters; Victor Olander, Chicago, represent- 
ing the Seamen’s Union, and T. A. Ricket, Chicago, 
president of the United Garment Workers. One more 
representative of labor is still to be selected, as J. A. 
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Franklin, president of the Brotherhood of Boilermakers, 
was unable to attend. 

Ex-President Taft was selected by the employers’ 
representatives as their spokesman, and Frank P. 
Walsh of Kansas City, formerly chairman of the In- 
dustrial Relations Commission, was selected by the 
employees’ representatives in like capacity. 

The understandings thus reached are expected to 
establish the basic principles of adjudication to govern 
the policy of the adjustment service of the central labor 
administraticn. Among the questions to be considered 
are: Basis for wage determination; strikes and lock- 
outs; piece-work prices and price fixing; method of 
eliminating improper restrictions of output of war 
materials from whatever cause; practice to govern dilu- 
tion of labor; discrimination against union and non- 
union men; admittance of union agents to plants; 
method of promptly adjusting disputes at their source 
through boards containing equal representation of em- 
plovers and employees; right of workmen to organize. 

The Government’s whole policy will be one of seeking 
to prevent disturbances rather than trying to cure them 
after they have arisen. 


The Export of Machine Tools to 
France 


Beginning Jan. 1, 1918, all machine tools included 
in customs list No. 525 (covering all machine tools) 
will be requisitioned on their arrival in France and 
placed at the disposal of the Ministry of War. 

This measure is intended solely to permit of the con- 
trol of the final destination of machine tools and their 
best use in the interests of the national defense. 

As a result of the decisions taken by the federal gov- 
ernment of the United States, the War Purchasing Com- 
mission will not allow any machine tools intended for 
the national defense, and which can be used immediately, 
to leave America. 

In view of the physical impossibility of cabling to the 
French High Commissioner at Washington the destina- 
tion of the machines ready for embarkment, the French 
government has guaranteed to undertake @ posteriori 
the control requested. 

Industrial importers or merchants who are advised of 
shipment of machine tools for France must forward 
immediately to the “Secretariat Général de la Commis- 
sion Interministérielle des Métaux, 14 Rue de la Tré- 
moille, Paris,” a detailed list of the machines, giving 
chief specifications, port of arrival and destination. 
The Commission Interministérielle des Métaux will 
make the necessary inquiries from the services for 
which the machines are intended—inquiries sufficiently 
rapid to avoid any increased delay in the reshipment of 
the material out of the French ports. 

Each time it is compatible with the requirements of 
the national defense, and especially with urgent orders 
for the manufacture of war material, machine tools 
will be delivered to the party for whom they were origi- 
nally intended, but no machine tool will be delivered if it 
is not to be put into immediate use. 

CLEMENTEL, 
Minister of Commerce, Industry Posts‘and Telegraphs 
and Maritime Transports. 
Ministry of War, Paris, Dec. 30, 1917. 
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/tanutacturing the Adoressographt 


By M.£. Hoag 


kk ~ Re om 





Company cover a wide 1ange running from the 

small hand-operated machine shown in Fig. 2, to 

the large machine shown in Fig. 3, which takes the 

paper from the roll, prints the sender’s address or other 

device, addresses it, and cuts and piles the printed sheets 

ready for the mailing department. A sample of the 

work done by this machine is seen on the mailing wrap- 
per of the American Machinist. 

Other large and complicated machines are used for 


Te machines manufactured by the Addressograph 





FIG. 2 HAND ADDRESSOGRAPH 
printing and addressing gas and electric-light bills, and 
ior addressing letters, envelopes, etc.; they are familiar 
hxtures in most offices and business houses having large 
permanent mailing lists to handle. . 

In order to use these addressing machines it is neces- 
Sary to set up the address on a composition metal plate 
in exact duplication of typewriter type. This work is 
cone on the Graphotype machine, by the use of hard- 
ened-steel male and female dies, each pair of which car- 
ries a separate letter or character. 








oe ek eed. eel eed 


The manufacture of ad- 
dressing machines as car- 
ried on in the factory of 
the Addressograph Com- 
pany, Chicago, IIll., involves 
a great deal of accurate 
work, as well as some very 
interesting operations not 
found in other lines of man- 
ufacture. 





The making of these steel dies ar.d punches involves 
some very accurate and interesting methods, and will 
be described later, in detail. 

An almost inconceivable number of blank address 
plates, as well as plate holders, are constantly required 
by the users of these machines, and as these are all 





FIG. 3. LARGE MAILING ADDRESSOGRAPH 


supplied by the Addressograph Company, their produc- 
tion develops into a manufacturing problem of no small 
moment, and requires the use of some interesting dies. 
The nameplate shown in Fig. 4, is made from rolled 
sheets of special composition. These sheets.are first 
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passed through slitting rolls and cut into three strips 
ready for the punch-press. 

The dies used for punching these blanks are shown in 
Fig. 5, and handle three strips of stock. at once, the 
entire operation being automatic after the operator 
starts the strips of metal through the feed rolls A, 
the feed chutes B having just enough clearance to per- 
mit the passage of one strip at a time to each die. 

As three strips of stock are fed into these punches 
at once, any variation in the thickness of the stock 
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set is released by throwing up the lever FE, which in 
turn operates the spring rod F. This spring rod is 
bowed in the center to give it spring, and is what might 
be called a spring cam. 

The punches for these dies are shown in Fig. 6. 
Considering the fact that these punches and dies are 
built up, and that the blanks must be free from burrs, 
it can be readily seen that some very nice work is re- 
quired in their construction. 

Another set of dies of novel construction is shown 








D 











FIGS. 4 TO 7. THE 


Fig 4-—-Nameplate Fig. 5 


NAMEPLATE 


Triple automatically-fed dies for nameplates 


AND SOME OF THE DIES 


Fig. 6—-Punches for nameplate dies. Fig. 7—Built- 


up dies for index tabs 


would prevent proper feeding of the stock. To overcome 
this trouble the under set of feed rollers is divided into 
three units, the central one being eauipped with springs 
which insures proper tension against the upper set of 
rolls at all times. 

The feed rolls are operated by the wheel and ratchet 
C, the feed being slightly in excess of that required 
for the blank. As the ends of the strips bring up 
against the stops D, the rolls slip and prevent buckling. 
In order to start stock through the rolls, the upper 


in Fig. 7. These are for making a small spring index 
stop, which is placed on address plates and acts as 4 
selective device in such a way that the addressing 
machine automatically prints or rejects the address 
plates according to the position of the tab. 

These tabs are completed in two operations with these 
progressive piercing and blanking dies, four tabs ‘being 
completed at each stroke of the press. In Fig. 7, 4 
shows the punches; B, the dies with stripper plate in 
position. A set of blanking punches C are keyed to- 
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gether and ready to place in the die holder. A pair 
of punches D are keyed together, and E is the second 
pair of punches separated to show position of keys 
and construction. These punches, D and E, were not 
fully completed when photographed. 

This method of construction is rather unusual but 
nevertheless practical for some punches set close to- 
wether; while the first cost is a little high, it is offset 
by the ease with which repairs are accomplished, and 
by the increased production over that obtained with 
single dies. 

In building the Graphotype, a number of drill jigs 
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fits the bored hole in the die head, and is held in place 
by a nut and washer. Location is obtained by the 
hardened finger B, which enters one of the slots in the 
rim of the-holder. 

Narrow steel rings are placed around the die heads, 
to hold the punches and dies in place as shown at A, 
Fig. 9, and pinned to place. These rings are made of 
flat stock, cut to length, and the ends punched so as 
to interlock as shown at C. The rings are rolled in 
the motor-driven machine shown in Fig. 12. The 
straight blanks are fed into the rolls through the chan- 
nel A, and as the formed rings come out of the rolls 















































FIGS. 8 TO 13. 


Fig. 8—Drill jig for Graphotype frame. 
Fig. 11—Drill jig for stop holes 


are required, one of the most interesting of which is 
that shown at A, Fig. 8, for drilling the frame B. 
This jig is of box-type construction, and carries about 
10 drill bushings, the work being operated on from five 
different positions and angles. 

A close-up view of the punch and die heads for the 
Graphotype is shown in Fig. 9. The body of these heads 
is of cast aluminum. A top view of a finished head is 
shown in Fig. 10. The 80 slots for the dies and punches 
are milled after the piece has been turned and bored. 
The 80 stop-holes in the web of the piece are drilled 
with the jig shown in Fig. 11. A plug A in the center 


Fig. 9—Graphotype punch and die heads. 
Fig. 12—Ring-rolling machine. 


SOME OF THE WORK AND THE TOOLS USED 


C Fig. 10—Top view of punch and die heads 
Fig. 13—Gage for locating punches and dies in Graphotype 


they pass up and over a wire rod. The ends enter 
the chute C, which prevents their reéntering the rolls. 

After rolling, the ends of the rings are brazed to- 
gether with a blow-torch flame, and after removing scale 
and excess spelter are ready for assembling on the die 
heads. 

After the rings are in place on the die heads, each 
square slot is broached with a handbroach, which pro- 
duces a slight flat on the inside of the rings just de- 
scribed; it also insures absolute alignment of the upper 
and lower members, which is absolutely necessary in 
order that the punches and dies engage perfectly, other- 
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wise imperfect work or broken dies and punches would 
result. 

In assembling these Graphotypes, the dies must form 
the letters on the nameplates a certain distance from 
the edge and from the front end. To gage this, 
blank plates are punched as shown at A, Fig. 13, and 
are then measured with the gage B. To do this the 
plate is laid on the table C with the edges resting 
against the stops D, and the gaging block EF is adjusted 
until it just touches the edge of the character as seen 
under a glass. Readings on the two scales F and G, 
and the micrometer head H give the amount the adjust- 
ment is out. 


Grinding Precision Tools 
By ROBERT C. MORSE 


Many flat gages are now employed that invariably 
have to be scraped to precision before hardening, as 
there is no other available way that is profitable. This 
necessitates a scraping tool ground to required accuracy, 
even though the gages are ground and lapped. 

Precision tools in reality are gages themselves, and 
require the skill of a gagemaker to produce an accurate 
job. Fig. 1 shows a gage which requires a form- 
tool composed of a series of very minute angles, and 
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METHOD OF OBTAINING GAGE ANGLES 


by no means a job for an unskilled mechanic. These 
angles being difficult to measure and there existing 
various ways they could be measured, some doubt arose 
as to which method would obtain the most accurate 
results. The following was adopted: Angle A, Fig. 1, 
was figured out trigonometrically. The protractor 
was set at proper angle, and the length of angle then 
obtained by means of size blocks 0.043 in. thick. Care 
should be taken to have point of blade sharp, that when 


FIGS. 1 TO 3 
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under the magnifying glass the point will determine the 
extremity of angle. The 45-deg. angle was ground by 
originating an angle on the wheel and thus obtaining 
the sharp corner desired. From the side of the tool, 
angle A, to the beginning of the 45-deg. angle is 0.093 
in. Now, setting small adjustable square 0.093 in. with 
size block and again using glass, grind 45-deg. angle 
until it comes even with point of blade. Care should be 
taken to have end of blade perfectly square and corners 
sharp. Depth 0.038 in. can be measured with depth 
gage. 

Precision tools necessarily have to be backed off, 
and many times this is accomplished by two different 
settings, which is unnecessary. The writer’s method, 
and perhaps one used elsewhere, is by means of square 
block attached to angle iron as shown in Figs. 2 and 3. 
By such means the double angle can be obtained, elimi- 
nating resetting for backing off. 

The block is hardened and ground perfectly square 
all over, and is found useful on many other jobs besides 
precision tools. 


Calculating for Electromagnets 
By W. THOMAS 


A short time ago there appeared an article of mine 
on page 1096, Vol. 47, on electromagnets, and on page 
190 of the current volume S. H. Hartshorn, in reply, 
refers me to a work on solenoids by Underhill. 

As a matter of fact it was the lack of information 
in Mr. Underhill’s book in a form that seemed readily 
applicable that led me to write the article, and I do 
not yet see that I asked anything unreasonable. If, 
as Mr. Hartshorn says, the charts are “more or less 
impossible, owing to the great changes in magnetic 
pull made by very slight changes in design,” why can- 
not the best design, or at least a good design, be made 
a part of the charts? For instance, there is a problem 
before me at the present time, as follows: I have a 
battery current of six volts and I wish to get a solenoid 
that when connected up with this current will consume 
approximately 6 amperes. The size is of little impor- 
tance—almost anything under 5 in. in diameter by 6 in. 
long can be taken care of—but I would prefer it to 
be about 2 in. in diameter and 3 in. long, provided the 
large size did not give me considerably greater efficiency. 

I do not care what the stroke of the plunger may be, 
for I can reduce or increase it by means of levers. 
What I want is to use the 6 amperes of current to the 
best advantage. 

Mr. Underhill states on page 117 that it is easy to 
get the most efficient arrangement possible and that 
it is also easy to predetermine a magnet to pull the 
amounts required in more than one point of its travel. 
If, as he says, it is easy to do these things, it seems to 
me that it should not be difficult to design a solenoid 
that will be the most efficient for a given current. | 
should like to have the resistance of the wire in the 
solenoid hold the flow to about 6 amperes, as this would 
serve as a starting point for the whole design. 

I would be very glad indeed if Mr. Hartshorn will 
show me, by the use of Mr. Underhill’s book, how he 
would easily design a reasonable size solenoid which 
would give approximately the maximum work for the 
current above mentioned. 
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Some Types of Gages 





This article contains some practical hints on 
gagemaking from a man of very wide experience 
with the matters discussed. 


| NHERE is apparently little scientific basis at 
present for the choice made of some of the types 

of gages for munitions. As an example: on a 
cylindrical piece, a snap gage is sometimes used, while 
at other times and for no clear reason, a ring gage 
is used on a similar piece. These two types of gages, 
snap and ring, function in an entirely different fashion 
from each other; hence, if it is correct to use the one 
in certain circumstances, the use of the other in like 
circumstances must be wrong. The matter will be dis- 
cussed under a classification of the parts on which the 
gages are used. 

Under plain cylindrical parts are included shells, fuse 
pellets, fuse and primer bodies on the plain portions, 
etc. 

A ring gage, in practice, can only bear on the major 
diameter of the piece. Thus, if one would be assured 
that the piece will assemble in its counterpart, and the 
actual fit or’ neutral zone between the two is not of 
primary importance beyond the allowance permitted by 
the go and no-go gages, then the ring gage meets 
the condition; such a case is the fit of a shell into the 
bore of a gun. 

GAGE SIMILAR TO GUN BORE 

The ring gage is similar in form to the bore of the 
gun, hence we know that the shell will not jam if it 
has passed such a gage. On the other hand, a snap 
gage is inappropriate here, because it might bear on 
a minor diameter of an oval shell and thus be the 
means of causing trouble. Ring gages are generally 
used for shell inspection, but for no clear reason snap 
gages are sometimes used for cylindrical pieces that 
have to assemble in their counterparts. 

A ring gage does not properly check a piece that 
is out of round; consequently, where a good bearing 
around the perimeter of the counterpart is essential, 
a snap gage should be employed and the piece checked 
on several diameters in the same plane. 

For the go gage on screw plug parts a ring with the 
full thread form is used, but for the no go, sometimes 





for Munitions of War 


By H. J. BINGHAM POWELL 


a full thread form is used, while at others a plain ring 
is considered sufficient. The object of a thread gage 
is to check the correctness of the form of thread of 
the product, as well as to furnish assurance that it 
will assemble. That being the case, neither the plain 
nor the threaded ring alone is satisfactory. The form 
of the thread can be of any shape that will pass the ge 
gage, and it will likewise pass inspection with the 
no-go gage if it bears on either the outside or the 
root diameter of the thread or on any part of the 
thread angle. One could imagine a thread of web or 
fin section that would check correctly with such gages. 
The writer has particularly noticed that the threads 
of some pieces which passed inspection with both gages 
were hopelessly out of shape. This was clearly shown 
when an image of the pieces enlarged 50 times was 
projected on a screen by an optical lantern. Some 
threads had the form of a wavy line, or perhaps only 
half the correct depth, but which nevertheless had 
passed inspection with the go and no-go thread gages. 
It is true that a plain no-go ring gage would take 
care of a shallow thread, but on the other hand it 
might accept a thin thread, which is equally objection- 
able. 


THIN THREADS Too WEAK 


Shallow and thin threads are weak, and for cases 
where the strength of the screw is important, a system 
of gages has recently been introduced in England. If 
a ring gage with normal form of thread is used, we 
know that the inspected screw part will assemble in its 
place and that the angle between the slopes of its 
threads is not too great. To insure that the angle is 
not too small, a threaded ring gage with the crest of 
the thread cut to a V, the root to a flat, and the 
pitch diameter made to the low limit, will be the correct 
no-go gage, since such a gage can only bear on the 
slopes of the thread, and if the gage will not pass over 
the work, the angle of the thread is large enough. A 
no-go plain ring will check the piece for the outside 
diameter. The root diameter of the piece is not taken 
care of on the low side, but this is not usually con- 
sidered a matter of importance. Thus, by the system 
of three gages described, we are able satisfactorily to 
check a screw for form and strength. 

Screw ring parts are usually inspected by a go plug 
gage with normal form of thread, and a no-go plug 
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gage either with normal thread or plain surface. This 
method is open to the same objections cited with ref- 
erence to similar gages for screw plug parts, and the 
system of three gages just described is equally desirable 
for application in this case. 

For screw ring parts we would use, therefore, a 
go plug gage of normal form; a no-go threaded plug 
gage, with the root cut to a V and the outside diameter 
to a flat, and a no-go plain plug gage for the outside 
diameter. 

The outside diameter of the part is not checked for 
the high side, but this is of small importance, for the 
same reason that the root diameter of a cylindrical 
part is usually neglected. That the strength of a 
screw part is sometimes a matter of such vital im- 
portance in munitions, and sometimes so necessary a 
factor to the prevention of a premature explosion of 
the shell in the gun, can be understood on considering 
the enormous pull due to setback or inertia of the 
several parts of a shell at the instant of firing. For 
instance, the gaine and adapter that formed part of 
the British No. 100 fuse had a pull on the adapter 
thread, due to the inertia on their combined weight, 
of 10 oz., of nearly four short tons; which, suddenly 
applied, had the same effect as a static load on the 
thread of nearly eight tons. With this early form of 
gaine the thread of the recess for the adapter in the 
brass body of the fuse was sometimes stripped off, and 
a recess with stouter walls and a shorter and lighter 
gaine had to be adopted. 


RECESSED PARTS 


The depth of holes is sometimes checked by a plain 
plug with high and low steps, the bearing of the latter 
against the product being observed; or a similar plug 
with a sliding piece bearing on the top of the gage 
is used. The latter method is the better, because the 
steps of the plug in this case are seen against a finished 
surface instead of against that of the rough product 
as in the first instance; further, the depth is taken 
from the slide, which bears on the piece in a way 
similar to the way the latter will bear on the piece 
with which it is afterward assembled. 


Chamfering the Muzzle of a Rifle 
By T. E. DANIEL 


About fifteen years ago, one of the largest manu- 
facturers of rifles in this country conducted a series of 
experiments with the object of improving, if possible, 
the shoooting qualities of its product. Starting with 
the belief that it is only the last inch or less, at the 
muzzle end of the barrel that directs the course of 
the bullet it set out to make this last inch perfect. 

It was discovered that the chamfer at the muzzle end 
of the bore (made by taking off the sharp inner edge 
to protect it against accidental nicking) was not per- 
fectly concentric with the bore. This eccentricity made 
one side of the chamfer deeper than the other; conse- 
quently one side of the bullet would clear the barrel 
before the other, which, it was thought, would allow 
the pent-up gases to escape more freely on this side 
and slightly deflect the course of the bullet. To remedy 
this condition a very stiff and accurate machine of 
the turret type was built, in which the barrel was re- 
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volved after first being centered by its bore. The 
barrel was held in place by adjustable chuck jaws, and 
was cut to length and chamfered by suitable tools held 
in the turret. Chamfering being the last operation on 
the bore it was deemed inadvisable to have a guide or 
pilot on the end of the chamfering tool to enter the bore. 

The new machine was not as successful as was ex- 
pected, and although it turned out better work than 
the old machines the objectionable eccentricity, though 
slight, was not entirely eliminated. The engineering 
staff spent several days trying to discover what caused 
the error, some believing that the fault was in the 
machine, while others ascribed it to floor vibration. 
Before they could come to an agreement the operator 
who ran the new machine brought some barrels to his 
foreman asking to have them tested, which was done; 
and the barrels were found to be perfect. On being 
asked what he had done to the machine to enable him to 
accomplish this desirable result, the operator asked the 
foreman to watch the operation. 

Placing a barrel in the machine and cutting it to 
length, just as had been done in previous tests, he then 
picked up a three-cornered file sharpened to a point at 
its end, inserted it in the bore, and the trick was done. 
The flexibility of the operator’s hand allowed the tool to 
accommodate itself to the slight eccentricity of the bore, 
the vibration from the machines, or whatever it may 
have been that caused the trouble. I have never heard 
that the shooting qualities of the rifle were appreciably 
improved, but it was a lasting lesson to me never to rely 
solely upon mechanical experience when designing, but 
to temper that experience as much as possible with 
common sense. 


American Gear Manufacturers’ 
Association 


The American Gear Manufacturers’ Association will 
hold its second annual convention at White Sulphur 
Springs, W. Va., Apr. 18, 19 and 20, making its head- 
quarters at the Green Brier Hotel. The secretary is 
F. D. Hamlin of the Earle Gear and Machine Co., 4701 
Stenton Ave., Philadelphia, Penn. 

Gear standardization will be the principal subject 
of discussion, and an address by a representative of 
the United States Chamber of Commerce, of which 
the association has just become a member, will also 
bring matters of timely interest before the association. 

The convention will begin with meetings of com- 
mittees on Thursday morning, Apr. 18. At 1:30 the 
first session will open with an address by President 
F. W. Sinram, “The American Gear Manufacturers’ 
Association: Past, Present and Future.” Following 
the address by the Chamber of Commerce representa- 
tive, C. R. Poole will talk on “Hardening and Heat 
Treating of Gears,” and B. F. Waterman will present 
the report of the standardization committee. 

Friday morning’s session will include reports of 
officers and committees, election of nine members of 
the executive committee and miscellaneous business. 
An informal banquet will be held in the evening. 

On Saturday morning a paper on “Uniform Cost 
Accounting” will be presented by J. H. Dunn, and on 
“Hobs and Hobbing Machines” by a representative of 
the Barber-Colman Company. 
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Development of the Pneumatic Sand-Blast 


By GLENN B. HARRIS 





The importance of the pneumatic sand-blast to 
our manufacturers of machine tools and to 
interests closely allied therewith, can hardly be 
realized or appreciated. There are but few in- 
dustries in the line of metal manufacture but 
that can use this extremely efficient form of ap- 
paratus to advantage, not only in improving the 
appearance of their product, but also for improv- 
ing the machining qualities of castings and 
forgings. 





or improperly cleaned castings or forgings on 

cutting tools is extremely detrimental, subjecting 
the tool to unnecessary wear; and in this era of high- 
speed steel for which a large price is charged, it is 
indeed most desirable that all possible means of effect- 
ing a saving be resorted to. The sand-blast is efficient 
in this regard for the reason that it cleans and thor- 
oughly removes all scale, and in a manner not to be 
obtained by any other process or method. It is estimated 
that the life of cutting tools will be prolonged from 25 
to 40 per cent. when used on sand-blasted castings or 
forgings. Another great advantage in the use of the 
sand-blast is the tenacity with which paint or other 
coating will adhere to the product subjected to sand- 
blast action. The pieces thus treated are cleaned in all 
holes and crevices much more thoroughly than by hand; 
ornaments are not disfigured nor sharp edges rounded 
by it; and the work accomplished is anywhere from 
eight to ten times that possible by hand. 


|: IS a well-known fact that the effect of uncleaned 


ORIGIN OF THE SAND-BLAST 


A thorough search of available records has failed to 
establish the origin of the art of sand-blasting. Tradi- 
tion, however, tells us that years ago there lived in 
the desert regions in the path of travelers to the Orient 
an old blacksmith, who not only repaired the vehicles 
of the travelers, but forged various kinds of ornaments 
of brass and iron which he sold to the tourists. Upon 
returning to his little shop one day after a severe sand 
storm, he noticed that the ornaments which stood 
in front of his shop were brightly cleaned on the side 
exposed to the sand storm. He perceived that if his 
ornaments had such a finish he would be enabled more 
readily to sell them, so he conceived the idea that if he 
could do mechanically the work which the sand storm 
had done, it would prove highly beneficial to his busi- 
ness. After a number of futile attempts he finally built 
what was in all probability the first sand-blast apparatus. 
It consisted of placing sand in a funnel attached to the 
nozzle of his forge bellows, thus feeding sand into the 
path of the discharge of air. With this crude apparatus 
he was enabled to give his ornaments a brightly finished 
appearance in addition to making them smooth. 

It is said that a European manufacturer traveling 
that way espied the blacksmith blasting some of the 
ornaments, and at once decided to adopt sand-blasting 
in his own business, and on returning home he designed 


a machine which rendered fairly good service, but which 
was cumbersome and expensive to operate. 

The first patent record of a sand-blast in this country 
belongs to the invention of B. C. Tighlman of the 
firm of B. C. & R. A. Tighlman of Philadelphia, Penn., 
who in 1870 procured a patent on a steam sand-blast 
machine, which was used principally in cleaning files. 
The steam sand-blast, however, made no appreciable 
headway in the manufacturing industries of the country, 
because it lacked the essentials necessary to make it 
an entirely satisfactory machine; and it particularly 
failed in respect of the fact that the sand was moistened 
by the condensed steam, and clogged the machine. 

In the early nineties J. E. Matheson, an Englishman, 
took out a patent on a pneumatic sand-blast, the rights 
to which in this country were secured by the Tighlman 
firm referred to. 

From that time the sand-blast made very slow 
progress; in fact it lay practically dormant until nearly 
the beginning of the present century, when it came into 
more general use; but only the hose type of machine 
was used, and that out of doors. 

With the general introduction of pneumatic chipping 
and riveting hammers, pneumatic drills and other 
compressed-air appliances, whereby compressed air came 
prominently and generally into use, an impetus was 
given the sand-blast business, and within the past ten 
years the sand-blast has come to be recognized as a 
necessary and profitable adjunct not only in the foundry 
but wherever metals are cleaned preparatory to ma- 
chining, painting or otherwise finishing. 

During the past few years much attention has been 
given the sand-blast cleaning room, and the handling of 
sand and dust mechanically and sanitarily, for the pro- 
tection of the workman. Numerous devices and arrange- 
ments have been produced to further this end, and all 
are based on plain and simple rules: as evidently the 
simpler the arrangement the better the general results; 
for in handling a current of compressed air, sand and 
dust the maximum of wear is met on all exposed sur- 
faces; and the renewal of worn surfaces must be 
considered. 


DIFFERENT TYPES OF THE SAND-BLAST 


There are several types of the sand-blast, and prob- 
ably the first and the one best known is that operated 
by direct pressure. This machine is simple and of 
very few parts, and is adaptable to every kind of sand- 
blasting work. 

A typical form of the positive sand-blast is shown 
in Fig. 1, in which is provided a cylindrical sand con- 
tainer having a conical bottom into which the sand 
naturally gravitates and from which it flows under 
pressure into the sand-blast hose where it is met by 
the compressed-air current, so that the total or initial 
pressure is available at the nozzle of the machine. The 
air passages through these machines are made large, 
so that little or no pressure is wasted through friction, 
as would be the case were the air passages complicated 
or restricted. This form of sand-blast is also provided 
with a water trap in which the air enters before being 
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conveyed to the sand receptacle, thus removing as much 
of the moisture from the air as possible and prevent- 
ing clogging or caking. 

The hose of the sand-blast may be as long as 50 ft., 
although 20 ft. is the length ordinarily employed. This 
is governed entirely by the diameter of the nozzle and 
the pressure of air under which the machine is operated. 
However, as the blast is portable a radius of action 
with the shorter mentioned section is suitable for most 
requirements. 

In another form of the direct-pressure sand-blast, a 
sand receptacle is placed on the top of the cylinder or 
container, and an automatic valve opens to permit sand 
to flow into the latter when air pressure is cut off. On 
admission of air this valve is closed, and the supply 
of sand to the container stopped. In general construc- 
tion, however, this form is similar to that shown in 
the illustration. 

In still another type of the positive-feed sand-blast 
an automatically rocked screen provided with an 
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FIG. 1. POSITIVE TYPE OF SAND-BLAST 


automatic filling valve is employed, thus sifting the sand 
at the machine and conveying it to the receiving hopper 
whence it goes to the tank or container through the 
valve. 

Most of the direct type vary only in minor details 
of construction, and yet considerable stress is laid on 
these differences as affording some particular advan- 
tage. 
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It may be stated as a broad proposition that the 
highest efficiency in sand-blasting is produced by main- 
taining a full pressure of air at the nozzle of the hose, 
and in as direct a line with the discharged sand as is 
possible. 

Different pressures of air for different classes of 
work seem to be essential, and it is probably true that 
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FIG. 2. INJECTOR TYPE OF APPARATUS 
no one machine is perfectly adapted for the various 
sand-blasting operations which are daily practised. 

A very interesting type of sand-blast is shown in 
Fig. 2. It is claimed that this is the only application 
of the injector principle, as applied to steam injectors, 
to the sand-blast. In this construction the required 
velocity is imparted to the mixture of compressed air 
and sand by several jets of air, thus permitting the 
quantity of air to be controlled and directed, as may be 
necessary. From the main air inlet a pipe extends to 
the upper end of the sand tank where it is connected 
to a vertical hollow stem having a sand valve at its 
lower end and adapted to be turned by a hand lever. 
The valve stem is perforated, so that air is admitted on 
top of the sand. The sand valve is provided with a 
vertical passage through which the compressed air flows 
in small volume, so that when the valve is raised in 
the necessary degree a slight vacuum will be created 
which causes the sand to flow with evenness and regu- 
larity. Secured to the lower end of the tank is what 
might be termed a combined mixing and forcing cham- 
ber, which is a casting and is formed with contracting 
walls. Entering the side of the chamber is a mixer 
jet, the discharge of which is vertically located, its 
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orifice pointing downward. As the sand flows past the 
sand valve and enters the chamber it is met by the 
current of air from the mixer jet, which causes the 
air and sand to be intimately mixed. The mixture then 
is forced through the contracted passage with con- 
siderable velocity, where it encounters a horizontally 
arranged forcing jet, which serves to give the mixture 
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GUN-TYPE SUCTION SAND-BLAST 





FIG. 3. 


increased impetus in its travel through the hose and 
nozzle. It will be noted that the air supply being sub- 
divided, and applied as indicated, has a cumulative 
effect, and that a vigorous blast is therefore produced. 
It is claimed for this machine that the sand and air 
are so thoroughly mixed before reaching the delivery 
hose that each grain of sand is projected on the work 
individually and with the greatest obtainable velocity, 
and it would appear that there is considerable merit in 
this contention. 

In Fig. 3 is illustrated what is known as a sand-blast 
gun, which is operated on the suction principle. A 
container is provided for the sand, and this is of com- 
pact form and readily portable. In the bottom of the 
sand container is provided a discharge pipe to which is 
connected the suction hose. This suction hose is con- 
nected at its upper end to what is termed a spiral gun. 
The compressed-air hose is attached to the handle of 
the gun, and the passage of the operating fluid is con- 
trolled by means of a trigger as in ordinary pneu- 
matic chipping and riveting hammers. By opening the 
trigger its full limit the full power of the air is ob- 
tained, and this in a degree may be lessend by partially 
closing the trigger. Should the gun be dropped, the 
trigger automatically closes, and the machine therefore 
stops. 

This simple apparatus is particularly adapted to the 
needs of those who can use the sand-blast to advantage 
but whose requirements are not such as to warrant 
the purchase of an expensive outfit. A particular 
advantage in this form of apparatus is its extremely 
simple construction and ready portability. The gun is 
lined with soft rubber which resists the wearing action 
of sand to a greater extent than any other known 
material, so that the body of the gun is made prac- 
tically indestructible, as the lining, when worn to a 
degree rendering it unfit for service, may be removed 
and quickly replaced. 
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By the term mechanical sand-blast is meant one 
in which the castings are located in an inclosure and 
caused to be cleaned by the blast which operates upon 
them without the direct manipulation of the workman. 

The mechanical sand-blast is of German origin, and 
was introduced into this country about six years ago 
and since that time has been made and sold here. A 
few were imported and redesigned, and as the patents 
are said to be of practically no value, so far as basic 
construction is concerned. Nearly every manufacturer 
of sand-blasting machinery has made this type of 
apparatus. 

In considering the mechanical sand-blast reference 
will be made first to what is known as the rotary-table 
type of machine, and which is designed to meet the 
increasing demand for apparatus that will perform by 
automatic means the work heretofore performed by 
an operator by hand-guiding the nozzle of the blast. 
The rotary-table machine will handle practically all 
kinds of small castings and can be made in the larger 
sizes when requirements make this necessary. 

In Fig. 4 is shown one type of the rotating-table 
machine in which the ordinary sand tank provided 
with a water trap is employed, and the sand and air 
combined are conveyed to the table through suction 
hose in correct proportions. The table proper is located 
in a suitable housing, and a portion of it projects 
beyond the latter. In this manner the size of tho 
blasting chamber is materially reduced. The rotating 
wheel or table is mounted on a vertical shaft which re- 
volves in dust-proof bearings. 

The surface of this table which supports the material 
being operated upon is composed of steel bars, which 
may be easily renewed from stock material, when they 
become worn. The wheel may be rotated in any desired 








FIG. 4. REVOLVING-TABLE TYPE 
manner; but it is preferable that means for *his pur- 
pose be employed which will prevent the brcakaze of 
the machine or a casting should it accidently become 
caught between the wheel and casing; for this purpose 
the drive is controlled by a friction drive wheel and 
cone pulleys. 

Entrance to the blasting chamber of the casing is 
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closed by means of three sets of rubber curtains, each 
set being composed of a series of strips secured to the 
casing. Within the latter the required number of noz- 
zles are arranged so that all work entering the chamber 
is subjected to the action of the blast, and the speed 
with which the table is rotated is regulated by the 
adjustment of the cone pulleys. The rubber curtains 
tightly inclose the work entered in the chamber to 
prevent the rebound of the abrasive material outside 
the chamber. 

The capacity of the rotary-table sand-blasting ma- 
chines does not depend entirely upon the size and weight 
of the pieces to be cleaned, but also on the manner in 
which the surface of the table is used. In order to 
obtain the highest efficiency, the table should be covered 
very closely, and open spaces should be filled out with 
small castings where possible. Packing the table to 
its full capacity will not only increase efficiency, but 
will also save the surface of the table from unnecessary 
wear and tear. 

Evenness of the spreading ox the sand is most essen- 
tial, as an even cleaning of the castings spread on the 
table can only be obtained when the blast strikes each 
square inch equally in the same length of time. If 
this is not the case, the capacity of the machine will 
be materially lessened, as one part of the castings may 
be wholly cleaned while others are only partly finished, 
and the evenness of spreading is particularly desirable 
and almost indispensable with large pieces which cover 
the full width of the table; otherwise, places which have 
already been cleaned would still be subjected to blast- 
ing action until the remainder had been considered 
finished. This means not only a loss of time, but also 
a loss of air and sand. 

In the rotating-table type of machine, the abrasive 
material discharged in blasting, together with the dirt 
and refuse removed, is collected in a hopper in the 
casing and is conveyed by a screw to the elevator, which 
raises and discharges all material onto a vibrating and 
rocking screen. This screen makes three separations, 
depositing in a waste bin all material too large to pass 
the nozzles, and dropping the effective abrasive mate- 
rial into the sand hopper of the container. An exhaust 
system is provided for removing the disintegrated sand 
and dust. By the employment of the rotating table 
constructed substantially as described, pratically no dust 
or sand is permitted exit from the apparatus, therefore 
the room in which it is located is not at all objectionable 
from a sanitary standpoint by reason of its presence. 


SAND-BLAST TUMBLING BARRELS 


For cleaning small quantities of small castings, 
forgings, or tools, instead of handling them on a bench, 
table or sieve, the sand-blast tumbling barrel has been 
found very efficient. 

There are several types of the barrel manufactured: 
some rotating on a horizontal axis, some on a vertical 
axis, or else at an angle of approximately 45 deg. In 
these barrels the direct-pressure type of blast is em- 
ployed, and the air and sand is delivered inside the 
barrel or drum as the latter is slowly rotated. By simple 
adjusting means the nozzles are maintained at a distance 
of from 6 to 8 in. from the work, and the blasting 
stream is moved constantly across the face of the same, 
while the pieces are continuously rolled over by the 
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rotation of the drums. A door is provided for the 
introduction of the castings, which may be quickly 
manipulated either to introduce the charge or to with- 
draw it when finished. The purpose of rotating the 
barrel is simply that of turning the pieces; the cleaning 
is done entirely by the sand-blast and not by the 
operation of tumbling. 

As in the case of the table machine, these barrels 
may be provided with means for separating the dust, 
sand and core wires. They operate very slowly and 
have a capacity up to about 3000 Ib. unless specially 
made. 

Where the pieces are too intricate to be cleaned in 
the table machine or the barrel, and where the output 
is not large enough to warrant the installation of a 
sand-blast room, a cabinet may be employed. The pieces 
to be operated upon are put in the latter through a 
door arranged in the side walls, or through an opening 
arranged in the curtain, which is provided on the front 
of the cabinet. The sand-blasting is done through a 
slot in the curtain, and the inspection of the work in 
process is made possible by means of a window in the 
curtain. If it is so desired the pieces can be held by 
hand, or turned over through a slot in the rubber 
curtain. 

In plants of large size where there is a very con- 
siderable amount of sand-blasting to be done, special- 
ly constructed sand-blast rooms are provided, and 
these rooms are fitted with every possible mechanical 
contrivance for automatically performing the work. 
Dust-collecting systems are provided, ingenious sep- 
arating means are utilized, and everything possible done 
to make the sand-blast operator’s work as light as 
possible. 


GENERAL SUGGESTIONS 


An air compressor of any type and preferably of 
standard make can be used, provided it is of ample 
proportions to deliver the required quantity of free air 
without being operated at an excessive speed. 

The air receiver should be strong enough to with- 
stand a pressure considerably in excess of the pressure 
at which the blast is to be operated, and should be 
of ample proportions. For the usual run of work a 
receiver 6 by 3 ft. will be found amply large. The 
piping from the receiver to the sand-blast should in no 
case be smaller than the air connection to the latter, 
and is preferably somewhat larger in order that loss 
by reason of friction may be compensated. If the 
air-pipe lines are long they should be protected from 
condensation. If moisture or water shows in the air 
at its entrance to the sand-blast, action should be taken 
for removing it by means of traps or a suitable way of 
drying; otherwise the sand in the tank will cake and 
not flow. Even dry sand should not be allowed to re- 
main in the tank overnight, as it readily absorbs 
moisture and may refuse to flow when it is desirable 
to place the apparatus in operation. The sand should 
be sharp and clean and sifted through a screen of 
proper mesh, and dried long enough in advance to have 
it cold when used. If too warm it will create steam 
within the tank, and if too hot, will crack and disinte- 
grate. Almost any local sand may be used, unless it 
contains an undue amount of clay; and if it does a 
large amount of dust will be the result, causing dis- 
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comfort, while doing no part of the actual cleaning. 
The sand can be dried in a convenient manner on a 
steam table or 2 pan. 

If the work is done in a room, and by a blast which 
s not provided with means for taking care of the 
dust, an ordinary exhaust fan may be used, and this 
should be placed at approximately the floor level in 
preference to a location higher up. 

Care should be taken not to locate the sand-blast 
near the air compressor, especially if the latter is also 
used to operate pneumatic tools, for the dust will not 
only cut the air cylinder of the compressor, but will 
also prove extremely destructive to the cylinders, valves, 
and other parts of these devices, and necessitate their 
frequent renewal. 

Playing with the blast should be most emphatically 
discouraged. The sand will travel further than might 
be expected and serious injury to bystanders might 
result. . 

To those engaged in metal manufacture of all kinds, 
an investigation of the merits of the sand-blast should 
at least be made, for as a generally stated proposition 
it can be used to great advantage in cleaning all 
metal parts and pieces. 


Forming-Tool Information 
By H. CHINN 
On page 648, Vol. 47, information is asked about 
the cheapest and quickest method of making a circular 


form cutter, as in Fig. 5 of this sketch, the errors to 
be within 0.0005 in. The procedure here described is 


-+---4 











- 4,2507--— 























J] “ 00", 
0050" -\ «| }Q050 
FIG.3 alle sble FIG.S 
‘Q100" 
FIG.4 


MAKING A FORMING TOOL 


both quick and econemical, and most of the measure- 
ments can be obtained with a micrometer. 

After boring the cutter blank to size, it is pressed 
on the mandrel and rough turned between centers, as 
shown in Fig. 1, leaving about 0.020 in. over size all 
over, except on diameter A, which should exceed 
diameter C by just enough to enable a micrometer to 
be used to measure the width B. The face A, Fig. 2, 
can then be finished. Using a parting tool 0.045 in. 
thick, the other side of the width B should be turned 
leaving a few thousandths for finishing, at the same 
time working in to within about 0.005 in. of diameter D 
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and measuring with a micrometer which has its points 
ground, as at Fig. G6. Then replace the parting tool by 
another one 0.050 in. thick, repeat the movement and 
finish the width B and diameter D, Fig. 2. The width 
A, Fig. 3, can then be turned to within a few thou- 
sandths of size. Followed by the parting tools 0.045 
and 0.050 in. thick respectively, measuring with microm- 
eter as before, finishing the width A and the diameter 
C, we have now but to turn the top to finish the 
diameter B, Fig. 4, and face D, which will give the 
over-all width A. The cutter is then finished, and if 
ordinary care is exercised it should be within 0.0005 
in. of size. 

To insure the cutter keeping its size during harden- 
ing, the heat treatment recommended for that particular 
steel should be carried out after the blank has been 
turned to shape. 


Setting a Taper Attachment by Means 
of a Dial Indicator 
By L. S. WATSON 


An article on page 167 of the American Machinist 
entitled “Measuring Morse Tapers” encourages me to 
submit a few remarks ‘on my own method of setting 
the lathe for turning tapers of various kinds. If 
possible I secure a piece having the same taper as the 
one to be cut—an end-mill, taper shank reamer, or 
similar tool. With this on the centers of the lathe and 
the dial indicator in the toolpost I adjust the taper 
attachment until the indicator will pass along the sample 
piece without movement of the pointer. 

If no sample is obtainable I put a parallel piece on 
the centers, mark off a convenient distance, say 6 in., 
and adjust the taper attachment until the difference 
in the readings of the indicator at the two marked 
points equals the sine of half the included angle of 
the taper, calculated to a radius represented by the 
distance between the marked points. This method is 
equally serviceable in setting either the taper attach- 
ment or the compound test for boring a taper hole on 
the lathe. 


Getting the Milk from the Cocoanut 
By A. T. PAGE 


I have received my first few copies of the American 
Machinist and am very well satisfied with them and 
their contents. I have a car journey every day to and 
from my work and, as you know, something interesting 
to read seemingly shortens the journey. 

To carry the American Machinist along with its 80 
per cent. advertising matter, while of a very interesting 
nature, is quite an unnecessary load. Therefore, I have 
devised a method to reduce this load and still retain the 
articles, which many of my fellow readers would prob- 
ably like to know about. Remove the cover and separate 
front and rear portions by cutting out the back. Open 
up clips at back end, separate all advertising matter 
from news sections, taking care to preserve clips. 
Shorten clips and fasten front and back covers in posi- 
tion. This makes a very handy-sized volume for one’s 
pocket and also for the bookshelf, with all articles of 
immediate interest in convenient form. 
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The population of continental United States on Jan. 
1, 1918, was estimated by the Treasury Department at 
105,006,000. 

* * * 

In Iquitos, Peru, there is a demand now for all 
kinds of American foodstuffs, dredging machinery, 
cotton gins, and cotton-baling machinery. In addition 
there is a large demand for American-manufactured 
textiles. Iquitos is the distributing point for goods for 
the whole of eastern Peru. 

* * %* 

A single Thrift stamp will buy a tent pole or five 
tent pins, a waist belt or hat cord, shoe laces or identi- 
fication tags; two will buy one trench tool or a pair 
of woolen gloves. Four Thrift stamps will buy two 
pairs of canvas leggins; six will buy five pairs of 
woolen socks or three suits of summer underwear; 
twelve will buy a steel helmet. One War-Savings stamp 
will buy 100 cartridges or a cartridge belt or a scabbard 
for a bayonet; two will purchase two pairs of woolen 
breeches or two flannel shirts; two and a half will buy 
a gas mask. Three War-Savings stamps will buy an 
overcoat or two woolen service coats; three and a half 
will buy three pairs of blankets; four will buy a rifle. 

* * 

The Post Office Department has issued an order 
signed by A. S. Burleson, Postmaster General, which 
became effective Mar. 15, 1918. The order, No. 1140, 
is an amendment to par. 1, sec. 454 of the Postal 
Laws and Regulations and reads as follows: Sec. 454. 
Fourth-class mail matter shall embrace all other matter, 
including farm and factory products (and books), not 
now embraced by law in either the first or second 
class, or (with the exception of books) in the third 
class, not exceeding 70 lb. in weight (when mailed for 
delivery within the first, second or third zones, nor 
exceeding 50 lb. in weight when mailed for delivery 
within any of the other zones), nor greater in size 
than 84 in. in length and girth combined, nor in form 
or kind likely to injure the person of any postal employee 
or damage the mail equipment or other mail matter, 
and not of a character perishable within a _ period 
reasonably required for transportation and delivery. 

* * % 

Delegates from all the allied countries have arrived 
in England for conference on international standards, 
at which a standardization of manufacturing materials 
as related to the production of machinery, motors, air- 
craft, etc., will be considered. The American delegation, 
headed by F. G. Diffen for the Aircraft Board, includes 
members from all the prominent engineering societies 
of the country. The purpose of this inter-allied meet- 
ing, which is the result of the efforts of Mr. Diffen, is 
to enable better industrial service to be given, with 
less man-hour effort, through relieving plants from car- 
rying in stock unstandard matcrials for which there is 
small call and concentrating on materials of known 
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performance for the same work. No attempt will be 
made by the conference to standardize airplane con- 
structions, but rather those materials and units only 
which are at present causing confusion in purchase and 
delivery and for which a standard can be established. 


* + 


The following excerpt is taken from an editorial in 
the current issue of the Railway Age entitled “Facts 
Versus Fiction About Railway Salaries.” 


The public would be warranted in drawing the conclusion 
from what is being said in some quarters that a railway gen- 
eral officer who is not receiving at least $10,000 a year is 
poor indeed, and that no president is receiving less than 
$75,000 or $100,000 a year. But facts often are stranger 
than fiction, and some facts which stand out in striking con- 
trast to all this fiction are that the average salary paid to 
all railway general officers in the year ended June 30, 1916, 
was less than $6000, and that the average paid to all general 
and division officers was less than $3000. The detailed facts, 
as shown by statistics recently compiled by the Interstate 
Commerce Commission, are as follows: In 1916 there were 
4247 general officers who received $3000 or more. The total 
amount they were paid was $27,442,958, an average of 
$6461.73. The number of division officers who received 
$3000 or more was 1115, and their total compensation was 
$4,140,693, an average of $3713.63. The number of both gen- 
eral and division officers who received $3000 or more was 
5862, and their total compensation was $31,583,651, an aver- 
age of $5890. The number of general and division officers 
who received less than $3000 was 14,401, and their total com- 
pensation was $23,970,143, an average of $1664.46. The 
total number of both general and division officers was 19,763, 
and their total compensation was $55,553,794, an average of 
$2811. In view of the talk about alleged excessive salaries 
the most significant of the statistics given above are those 
regarding salaries of general officers receiving $3000 or 
more. This classification includes all officers receiving so- 
called “fancy” salaries, and probably includes every man re- 
ceiving as much as $10,000. The total earnings of the rail- 
ways of the United States in 1916 were $3,473,000,000, and 
their total operating expenses were $2,277,000,000. The 
compensation paid to all the 4247 general officers who re- 
ceived $3000 or more was $27,442,958. This was less than 
fo of 1 per cent. of the total earnings of the roads and 
was 1% per cent. of the total operating expenses. In other 
words the total compensation paid to all general officers re- 
ceiving over $3000 a year took less than 8c. out of each $10 
bill the railways earned and took 12%c. out of each $10 
charged to their operating expenses. There have been cases 
where railway officers were scandalously overpaid. It is 
true, as has been alleged, that there are some parasites on 
the payrolls—men who are receiving large salaries for do- 
ing little or nothing. But such cases are extremely excep- 
tional. As a rule the salaries paid to railway officers are 
smaller than the salaries and incomes of men occupying com- 
parable positions in other lines of business and professional 
activity. Generally when large salaries are paid they go 
to men who have worked their way up from the ranks to 
positions of the greatest eminence in the business. They are 
usually for those who receive them, the rewards of many 
years of arduous and efficient service; and they are, for the 
younger and more ambitious officers, prizes to work for and 
incentives to put forth their utmost efforts. Remove the 
large salaries from the railway business and you will rapid- 
ly reduce the number of able and ambitious men who will 
enter it and as rapidly increase the number of able and am- 
bitious men who will leave it. 
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The Need of Balancing Production 


By H. L. 


clear that as far as we in this country are 

concerned the war problem is one of production 
and transportation on a huge scale. The critical point 
today is recognized by all sides to be our ability to 
transport material to Europe. We have in the past 
repeatedly had estimates as to what transportation facil- 
ities we should have, but it is only recently that any 
real attempt has been made to study the transportation 
problem thoroughly and to find out what the limiting 
factors were and how they could be improved. It is 
hoped that through the investigation now being made 
we shall shortly have exact knowledge on this subject. 
In the meantime, however, we already have some knowl- 
edge, which indicates that our production of war 
material is rapidly outrunning the possibilities of 
transportation. 

Early in December Dean Schneider, working for the 
Ordnance Department of the army in Washington, 
warned General Wheeler, Acting Chief of Ordnance, of 
the situation which is now impending, and the Ord- 
nance Department promptly began to investigate the 
subject. Investigations of this subject by one depart- 
ment, however, are not sufficient. The whole production 
program must be harmonized with the possibilities of 
overseas transportation. In other words, an attempt 
should be made at once to balance our production of 
war material with the practicabilities of transportation, 
and wherever necessary the production program should 
be slowed down at once in order that the congestion 
on the Atlantic seaboard may be relieved. This slowing 
down means that energies which have been unwisely 
directed to war activities must at once be transferred 
back to the industrial work relating to peace and the 
upkeep of our industrial organization. 

This is necessary for two reasons: First, if we are 
going to spend fifteen billions a year in war we must 
produce at least fifteen billions more material than we 
need in peace times, which means that our working 
plants must be kept in the best condition; second, if 
we do not realize that by the production of a surplus 
of war material we shall ultimately be compelled to 
cease that kind of manufacture and thereby suddenly 
throw out of work large numbers of men we may 
precipitate an economic crisis of great magnitude. 


‘ee nine months of confusion it is becoming 
ihe 


MEETING THE INDUSTRIAL CRISIS 


There are indications that we are approaching an 
industrial and economic crisis. One sign of this is the 
amount of criticism that is being made of those in 
charge of Government activities, nearly all of which 
relate to the conduct of the war. Attempts to blame 
individuals for alleged inefficiencies are being made in- 
creasingly, and it is only natural that in this confusion 
army officers and Government officials should be the first 
to come under censure, for it is the general belief that 
Government officials are less efficient than business men. 

The number of applications from private manufac- 
turers for the help of efficiency engineers, which has 
increased so much lately, indicate that many of our 
manufacturers realize their methods are also not what 
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they should be. The people who are applying for help 
are in many cases no worse off, so far as methods 
are concerned, than others who have not yet discovered 
how badly they are doing their work. The whole 
subject seems to resolve itself into the fact that our 
business and industrial systems are not suited for times 
like the present when it is necessary to combine all 
our energies and exert our full driving power toward 
the achievement of the one supreme object. 

We should not be surprised that this is the case, for 
our economic theory has never contemplated teaming 
up all the industries of this country for one object, 
but rather has discouraged that idea and encouraged 
individual competition of the most strenuous kind. In 
other words, we are a nation of individualists who have 
never really seriously contemplated codperation for the 
common good. 


THE NEW PROBLEM OF COOPERATION 


When this problem of codéperation is suddenly put 
up to us as it has been by the war it is not surprising 
that our business men, trained in the individualistic 
school, should be entirely unfitted to solve it. Moreover 
it might be expected that the men who have been most 
successful in individualistic competitive business, in 
which profit was the main aim, should be actually the 
ones least fitted to establish a scheme of business and 
production for the benefit of the community. It is a 
new problem to them and one altogether outside of 
their experience. 

It is granted that such business men individually 
possess great driving power, but this very quality in 
individuals or corporations at times is likely to make 
confusion worse unless a means of coérdination is estab- 
lished which will keep this driving power in proper 
balance. 

It has become evident that the capacity of the nation 
to produce war material is enormously greater than 
its capacity to ship it to Europe, and that in order to 
prevent the choking of our Eastern ports we must at 
once not only balance this production but slow it down. 
The five-day shutdown and the one-day-a-week shutdown 
ordered by the Fuel Administrator were our first 
attempts at slowing up production. Now we ask our- 
selves if this was really the best way, and the answer 
comes that if we are making too much war material 
we had better turn some of our activities to the manu- 
facture of articles of peace. This in turn brings us 
to the financial situation, which at present seems to 
seriously hamper new undertakings. 


REBUILD THE RAILROADS 


It would seem that the claim of the railroads that 
they need to expend $1,000,000,000 in improvements 
should at this time be considered. Here is one organi- 
zation now devoted exclusively to the service of the 
nation, which, being under the control of the federal 
Government, can be financed directly by that Govern- 
ment, and there would seem to be no reason why the pro- 
duction programs of war material should not be limited 
and a certain amount of the energy now being expended 
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in that direction turned at once toward the improve- 
ment of our transportation facilities. 

This is the first suggestion that occurs to one as 
a means of avoiding the economic situation which seems 
to be forcing itself upon us. If we can afford to 
spend billions for war, should not our Government be 
authorized to deflect whatever surplus energy has been 
inadvisedly called into this work into channels that will 
be beneficial to the country in time of peace? 


The Housing Problem in Washington 


By E. M. JENKINS 


The country at large is interested in events tran- 
spiring at Washington, and this is especially true of the 
people who are desirous of locating there in the Govern- 
ment service. Thousands are eligible for appointment 
under the Civil Service, but many to whom such 
appointments are offered hesitate to accept them owing 
to the wide publicity which has been given to the 
lack of accommodations to be had in the Capital City. 
It has been stated by those having access to such statis- 
tics that the proportion of those accepting Civil Service 
appointments is only 50 per cent. of those to whom 
such positions are offered, and also that an appreciable 
number of appointees, after a few day’s experience in 
getting located, have relinquished their positions and 
returned to their homes. 

At the beginning of the war, Washington was not 
prepared to house the thousands of men and women 
who went there to carry on the clerical war work. 
The inaugural crowds were naturally transient, and 
accommodations for them were only temporary; but 
the war clerks must have homes. The building activi- 
ties of Washington have always been normal, keeping 
pace strictly with the actual increase in population. 
A large floating population, such as pass through the 
ports of New York or San Francisco, has never been 
a factor in Washington. From its initial start as the 
seat of the Government to its present position near 
the top of the map, its growth was steady, the suburbs 
being filled as developed. 


THE WoRK DONE 


These conditions threatened to seriously cripple the 
clerical supply made immediately necessary for war 
preparaticns. It became imperative that decisive steps 
be taken to provide for the influx taking place. Sug- 
gestions were offered through press, pulpit and private 
citizens. Committees were formed and conferences 
held and many tentative plans submitted. Among these, 
the District Council of Defense stands prominent, 
working through the daily press, explaining the absolute 
need of room and asking that householders as a 
patriotic service offer all the room in their homes that 
could possibly be spared for the shelter and comfort 
of the new population pouring into the city. Also, 
on certain Sundays, all pulpits were requested to urge 
this action upon their respective congregations. 

Vast numbers responded from every section of the 
city, and the wealthy and the poor alike are housing 
Government clerks. It is estimated that 50,000 are now 
provided for in Washington. This number comprises a 
small city in itself; but now comes the announcement 
that 30,000 additional war clerks are necessary and 
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will be in Washington within the next three months. 
Further steps are necessary to house them. 

Volunteer war workers inspect all rooms listed by 
the Council of Defense, making sure that the sur- 
roundings are desirable and the rentals in proportion 
to the accommodations offered; then an effort is made 
to bring the suitable clerk and quarters together. 

The Young Men’s Christian Association and the 
Young Women’s Christian Association have rendered 
invaluable service in the housing problem, enlarging 
their facilities for transient and permanent accommo- 
dations and rendering efficient service to the newcomers. 

When the appointment is sent to the Civil Service 
eligible, information accompanies it directing the ap- 
pointee as to the securing of accommodations upon 
arrival. Attention is called to the booth established 
at the Union Railway station. The new arrivals are 
directed to the Y. M. C. A., the Y. W. C. A. and the 
District Council of Defense, the intention being to 
wisely direct the clerks to quarters that they will be 
spared days of searching in a strange city. The clerks 
often go back to the associations to express their thanks 
or to ask further advice. The kindly men and women 
in charge are their first friends in Washington. 


ARRANGEMENTS FOR A CENSUS 


The Council of Defense is at this time completing 
its arrangements to take a house-to-house census in 
the effort to ascertain what available accommodations 
may still be secured, thus assisting the Government in 
arriving at a definite conclusion as to the extent of 
Government housing needed. Every effort has already 
been made not only to provide for but to safeguard 
the young men and women whose clerical aid the 
Government is securing. Many of these clerks are 
coming from distant parts of the United States, where 
customs and surroundings differ in a marked degree. 
It is the desire of the Government that they may be 
assisted in every way in order that their services may 
be efficient and remain so. 

These measures and endeavors have been faithfully 
carried out, but the supply of vacant rooms, apartments 
and small houses is exhausted. The Government has 
now taken charge. To meet adequately the serious need 
for housing the war workers in different parts of the 
country, Congress has appropriated $50,000,000. This 
appropriation bears no relation whatever to philan- 
thropy. It is as essentially a war measure as the 
providing of munitions. 

This fifty million dollars is to be used in various 
ways. The erection of houses, the purchasing and re- 
pairing of the few suitable buildings now available, 
and the taking over by the Government of small apart- 
ment houses within a radius of a mile of the depart- 
ments are projects now under consideration. 

‘If the dormitory system is followed young men and 
young women clerks may be located separately, the 
young men more or less under quasi-military control, 
while the young women may be suitably quartered as 
in a high-class educational institution. The bills now 
in Congress also provide for the erection of what may 
be termed cottages. These will vary in size and kind 
in order to suit the number in family and the various 
grades of salary. 

In addition the bill provides for lending money to 
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persons desirous of opening boarding houses, but who 
lack the funds, provided they give acceptable guarantees 
as to responsibility and ability. This measure would 
doubtless result in the opening of many homelike board- 
ing places managed as a business and not as a result 
of loss of fortune. 

The clerks will be doubly benefited by this modern 
appropriation, for not only will the housing facilities 
be especially adapted to their needs, but the rates in 
all cases will be fixed, the dormitory accommodations 
and room rentals at a minimum charge, while the 
parties conducting boarding places financed by the Gov- 
ernment will be subject to Government supervision. 

In addition to the clerical increase, great numbers 
of men engaged in the trades are to be called to speed 
up war work at the navy yard located at Washington. 
Of these men the machinists come first. The country 
at large is to be searched for the needed supply and 
every effort made to secure capable workers. The navy 
yard here needs, and is to have, 5000 high-class ma- 
chinists. They are to be housed in comfortable quarters. 


THE VOLUME OF WORK 


The necessity for this number is at once apparent 
when the huge volume of work is considered. The navy 
yard is expected to turn out work in days instead of 
months—and perfect work, as machinists’ work has to 
be! The conditions of work will be as ideal as the 
finest brains in the United States and all the money 
needed can make them. An impetus will be given this 
trade that will last long after we have won the war. 
Quantities of the most modern and up-to-date machinery 
and tools will be needed to supplement and complete 
the equipment at the yard. 

The appropriation for housing the 5000 machinists 
is of paramount importance, and must be answered 
among our first war calls. 


A Self-Tightening Chuck 
By A. SMITH 


The self-tightening chuck described here was de- 
signed and developed in a plant making 3-in. Russian 
shrapnel. 

Experience showed that an initial pressure was not 
sufficient to hold the forgings while a large amount 
of stock was being removed, so it was essential to 
provide some means for holding the shells securely while 
a heavy cut was being taken. y 

The ordinary jaw and collet chucks failed, which 
compelled the operator to stop his machine and tighten 
the chuck at almost every cut. Large spanners were 
used for this purpose, making it easy for the operator 
to tighten his chuck very hard, the result being that 
the chucks soon became ineffective and in a short time 
their replacement became necessary. 

The self-tightening chuck here shown and described 
is small, compact, positive in action and can be made 
to fit any size of lathe spindle. Furthermore, it can 
be used on any work which may come within the limit 
of the jaws. 

The illustration shows the construction: The chuck 
A has the threaded cast-iron collar B secured to it and 
by which it can be attached to the lathe spindle. 

In the body C_of the chuck is located a ring D, 
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formed with openings EF, to receive the chuck jaws F, 
said ring being partially toothed as shown. In the 
body C is located a worm-shaft G, which meshes with 
the toothed portion of the periphery of the ring for 
the purpose of turning the latter. The worm-shaft 
is mounted to turn in bearings H and J, the bearing 
I being threaded into place to hold the worm-shaft 
against longitudinal movement. The ends of this worm- 
shaft are square, to accommodate a socket wrench used 
in turning. 

In the outer end of each jaw are provided two rocker- 
pins J, which are flattened on their outer faces and 
which project beyond the jaws as shown. These rocker- 
pins are designed to turn slightly so as to present the 
full flattened surface to the action of the dogs K, as 
the jaws are tightened on the work. The dogs are 
pivoted at one end in the body, and as stated bear 
on the rocker-pins. The outer faces of these dogs are 
on an incline. Adjusting screws L, located in the body, 
bear against the inclined faces of the dogs and thereby 
hold the jaws in position. Fillister-headed screws M 
are employed to hold the adjusting screws in place. 

Split spring rings N are located in the jaws to hold 
the latter in place, and are compressed thereby when 
moved inwardly against the work. When pressure is 
released from the jaws the latter are moved outwardly 
to an open position. 

A curved slot O is provided in the ring D to receive 
a stop pin P, which limits the turning of said ring. 

The operation of the chuck is as follows: The work 
is inserted between the jaws and the worm-shaft turned, 























LATHE CHUCK 


SELF-TIGHTENING 


thus causing the ring D, carrying the jaws F, to be 
partially rotated. This partial rotation of the ring 
causes the inclined faces of the dogs K to bear tightly 
against the adjusting screws L and force the jaws 
inwardly through the medium of the rocker-pins J, 
thus securing the initial tightening of the jaws on the 
work. 

With the material tightly held in place, and the 
machine set in motion, the cutting tool is brought 
against the work, and as it is cutting against the 
direction in which the chuck is turning, it will be ap- 
parent that the deeper the cut taken, the greater the 
force exerted to clamp the jaws on the work. 

To withdraw the work, the machine is stopped and 
the worm-shaft turned in a reverse direction, thus 
causing the dogs to loosen on the rocker-pins. The 
split rings which were compressed in tightening, now 
expand and return the jaws to their initial position, 
thereby. permitting the..withdrawal of the work. 
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Nonslip Expanding Mandrel 
By EDWIN CHAPMAN 


The illustrations published with this article show a 
positive-drive expanding mandrel which was designed 
and constructed by the writer for the purpose of finish- 
ing some special bronze bushings, 18 in. long, 4,',-in. 
bore, 4/2 in. in diameter, with a 6-in. diameter by }-in. 
head or flange on one end, and having three equally 
spaced oil grooves, §x, in. deep broached clear 
through. 

A holder of cast iron is bolted to the faceplate 
of the lathe and bored through to fit loosely over the 
mandrel. The taper pin passes loosely through the 
mandrel, serving as a driver and also holding the 
mandrel in place while changing the work. The mandrel 
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DETAILS OF A NONSLIP MANDREL 


B has two tapers as shown, and is threaded at a point 
midway between them. A corresponding sleeve C fin- 
ished to a nice fit in the bushings, has three slots cut 
in each end to a point about 1 in. from the center, 
and has one } x ,',-in. deep groove cut the whole length 
on the outside. 

In operation, a piece of 4-in. drill rod is laid in this 
groove and the sleeve slipped into a bushing, one of 
the oil grooves covering the wire. The sleeve and 
bushing are then slipped over the mandrel, the thread 
run up by hand, the tail spindle brought up to place 
and a cut started. As soon as the tool takes hold, the 
bushing turning the sleeve through the medium of the 
wire in the oil groove, makes up the threads and ex- 
pands the sleeve until the friction is sufficient to drive 
the work. 


To release the work, the wrench, Fig. 3, is slipped 





on the head of the bushing with the V-shaped part in 
one of the oil grooves; the bushing is then turned back 
about one-half turn, when it can be taken off and the 
sleeve run off by hand ready for the next piece. 

For this work, this mandrel has several advantages 
over the standard, four-blade expansion type: as the 
centers remain true, the work cannot slip, and only the 
bushing need be lifted into and out of the lathe. 


Lapping Scored Cylinders 
By F. B. SKRIDSHOL 


The illustration shows how we lap scored cylinders 
of automobile engines. The cylinder block, which is 
for a four-cylinder engine, is set up on the table of a 
vertical, power-driven, drilling machine. The connect- 
ing rod is clamped up to the chuck of the drilling ma- 
chine, as shown in Fig. 2, by means of a plate across the 
face of the split crankshaft bearing. By raising and 
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DETAILS OF THE METHODS USED FOR 
LAPPING THE CYLINDERS 


FIGS. 1 AND 2 


lowering the spindle, while the piston is rotated in 
the drilling machine, lapping in of the scored piston 
and cylinder is accomplished. The cylinder wall and 
the piston are smeared over with lapping compound or 
powder before the piston is put into the cylinder, 
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A Computing Caliper 
By J. A. LUCAS 


The question often arises in the jobbing shop or tool- 
room as to what size round stock will make a given 
square or hexagon, or conversely what size square or 
hexagon can be made from a round of certain diameter. 
[f the workman be properly acquainted with shop trigo- 
nometry a lead pencil will tell him. If he has a handbook 
in his tool box, it will solve his problem, but if neither of 
these courses be open to him he can make the tool 
herewith described which, with an ordinary scale, will 
answer his question with a considerable degree of 
accuracy and much quicker (the second time) than 
either of the other methods. 

In Fig. 1 the distance from C to C’ is the distance 
across the flat of a square, and from B to B’ the same 
property of a hexagon that can be inscribed within 
a circle whose diameter is represented by the distance 
from A to A’. To make this tool, first determine what 
length of leg will be best suited to the regular line 









































FIGS. 1 AND 2. A COMPUTING CALIPER AND THE LAYOUT 
FOR MAKING IT 


of work, and with a pair of sharp-pointed dividers 
set to this length as a radius, describe two sections 
of a circle upon a suitable piece of sheet metal as at 
Fig. 2. Draw a line passing through the centers of 
these circles and cutting the circumference at the 
points A A’. 

Draw vertical lines through centers O and O’. With 
dividers still set to this radius step off in each half 
circle the points D, E, F, G and D’, E’, F’, G’, drawing 
in the connecting lines to make two half hexagons. 

By trial with dividers locate points H and J, and H’ 
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and J’, and draw in the lines of the square. Near one 
edge of the sheet of metal, which edge should be ground 
or otherwise finished straight to allow the use of a 
try-square in laying out, draw a line parallel to the 
edge and far enough away from it to allow for the lay- 
out of the legs of the calipers. 

With the try-square project points A, B, C and O, and 
O’, C’, B’ and A’, to this lower line. 

Lay out the legs as shown, cut out and carefully file to 
the indicated points, joining the legs with rivet and 
washer in the manner of all firm-joint calipers. It is 
important that all the points lie in a straight line, 
passing through the center of the tool, and this can 
be tested by closing the caliper, when if properly made, 
all three pairs of points will touch. 


Time Studies in Screw-Machine 
Practice 
By Roy A. HINKEL 


Time-study articles and charts relative to the output 
that can be reasonably expected from various machine 
tools are of great value to manufacturers of machinery. 
The chart illustrated herewith is the result of time- 





































































































RAH. 5/23/17 LIME STUDY coats 
NAME SHAF 82895 MAT. 3,5, 
wart ( ) aces OC). 
SYMBOL x PIECENO. 623 OPER. NO. 1x] 
OPERATION [Kis 4 DIA, POR CRIND FACE 20K ROUND ORR 
TYPE i 8S oh" X26" OPERATOR _orum___MACH.NO._266 
ene ” ebiaaaeaamammaaaamian an 
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le ie /% g\ 4% 
' “” “in 
LAR Ay ae 
DETAIL OPERATIONS Depth | Cut in.p.M.) Feed | Minutes 
Cut off shaft-Stock out & 
Clemp-Indexelieck for true up- 
Index-True up- “end to cut 3 | 08 
Turn--1-13/ic" <X- 19-5/8 1/32| 111| 236] 026) 3 = 
Index--=- ° 
Turn-01-9/1¢" <X- 311/16 | 1/8"| 96 | 234/008) 2/ 08 
Face & Index 40 
Turn-<l1-5/i" -4- 5-7/16" | 3/32) 132) 310/008] 2.) 10 
Face & Index-- 32 
Turn--1-3/4" eX- °2709/16" /|-1/32/ 142) 310) 008) 1 | 42 
Face & Index 33 
File -. Round corner 67 
Index-Neck 3 .diam, --Gnare-Index 2; 00 
ODSEE AN CRORE {eEeKnna cennee r ae a eS oe 
1 7-8" Machine stcel | 
Bars 16' long 
Get bar--------- 7 min. 
Prepare end----- 3 | 
‘Machine time 8,93 | | 
imndle " 7.17 
Stock Renoved 2,3# | | | 
| 
Actual Floor to Floor Time | 16 10 








A TIME-STUDY SHEET 


study work in the screw-machine department of the 
Gisholt Machine Co., and is one of many compiled from 
a great number of time studies having corresponding 
speeds and feeds. Considerable care was required in 
laying out these charts that they might embrace as 
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many different parts as possible, thereby assisting the 
rate setters in locating the proper time studies to follow. 

If necessary, the chart may be used without the time 
studies, but to set a rate that is just to the operator, 
the hand-feed and handling time is required. The chart 
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hot. Then place a thin sheet of copper between the 
steel shank and the stellite tip, applying borax freely. 
Bring the tool to a white or such heat as will soften 
the stellite slightly. From time to time additional 
copper should be melted—either from a piece of copper 

























































































SCREW MACHINE PRACTICE 
oOo 
aS! pepra| prAai REV.| IN. | LENGTH |LENGTH lee MAT* | PIECE | HAND 
Ee CUT | STOCK |FEED| P.M: P.M.]| TURN | PIECE |-NO. | ERIAL| NO. TIME | SKETCH 
9 | 1/32 | 1-1/2 |.026]| 230] 6 10-7/16 10-7/16 188 | M.S. | X-768 | 1.90 [ %ro 
1 | 1/32 | 1-1/2 |,012 | 234] 2.8 | 11 18 266 | M.S. | X-610 [11.98 qj Ro 
5 | 1/32 | 1-1/2 |,032 | 310] 9.6 | 7-18/16| 7-15/16| 266 | M.s H-641 | 2.75 [ Y foe 
10 | 1/32 | 1-1/4 |,025 | 310] 7.1 |10-5/8 | 10-5/8 | 266 | M.S I-720C} .83 [ % fo 
10 | 1/32 | 1-3/16 |,012 | 310] 3.7 | 2-9/16 10-5/8 | 266 | M.S I-720C] .83 [ % Fo 
10 | 1/32 | 1-1/4 |,031 | 310] 9.6 |10-5/8 | 10-5/8 | 266 | M.S I-720C| .83 [ to 
10 | 1/32 | 1-3/16 |,031 | 310] 9.6 | 2-9/16] 10-5/8 | 266 | u.s 1-720C] .83 [ % fo 
4| 1/32 | 1-7/8 |.023|310|7.1 | 19 | 19 266 |.s. | x-623 |6.83 | [| YT Pace 
4] 1/32 | 1-13/16].008 | 310] 2.8 | 3-9/16] 3-9/16 | 266 | M.S X-623 |6.83 [ 3 -ho-= 
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A CHART ON SCREW MACHINE PRACTICE 


is self-explanatory and when used in conjunction with 
the time study illustrated, will aid in setting accurate 
rates. The work from which these charts were com- 
piled was the product of hand-operated turret machines, 
which were belt driven through three-speed counter- 
shafts. 


Brazing Stellite 
By P. P. HALE 


Sales Engineer Haynes Stellite Co., 
I have noticed the various articles printed in the 
American Machinist regarding the brazing of stellite 
to steel shanks. The latest article called to my at- 
tention was that of Mr. Bogart’s, on page 43. Mr. 
Bogart is evidently on the right track. The Haynes 
company, however, discovered a method of brazing 
stellite to steel shanks which we believe is superior 
to this method. By referring to the illustration, the 
reader will notice that a thin web A is left on the 
side opposite the cutting edge of the bit. This web 
is of course governed by the width of the bit and 
should be chamfered, as shown at the point B, at about 
a 45-deg. angle, and of a depth that is approximately 
4 of the total depth of the bit. The reason for leaving 
this web is to insure plenty of copper in the joint prior 
to lifting the tool from the fire. 
Place the stellite tip and the shank in the forge, 
allowing both to soak in the fire and become white 


Kokomo, Ind. 


tube or copper sheet—and allowed to flow in the cham- 
fer B, being careful to borax the joint freely before the 
copper is flowed in. In this way the copper will run 
down and wash away any dirt, and at the same time 
exclude the air and do away with oxidation. 

After the tool is brought to a point at which the 
stellite begins to soften it should be removed from the 
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A STELLITE BIT 


METHOD OF SETTING 


fire and squeezed slightly with a pair of tongs or any 
other convenient tool, such as a vise or press. 

This method will require some practice and the maker 
of the tool should not be discouraged if his first braze 
is not a success, as we have found that these tools are 
capable of standing any strain up to a point of break- 
ing the shank. 
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Getting Ready for the 





Third Liberty Loan 


HE preparations for the third 

Liberty Loan are under way. 

The drive itself is to be short, 

sharp and decisive. When it is 
launched there will not be a moment to 
lose. 

In order to avoid all delays in getting 
started we are showing in this issue just 
how the previous loan was handled in 
different shops. The limited time avail- 
able makes it necessary for us to utilize 
every available method. 


E did not want toenter the war. We 
were far more prosperous before. 
But patience ceased to be a virtue, and 
we could do no less. And having entered 
there can be no turning back if the world 
is to be a worth-while place in which to 
live. We must be made reasonably sure 
that no nation can plunge the world, or 
even part of it, into misery and desolation 
for its own aggrandizement; that treaties 
shall be more than scraps of paper. 
The cost of this insurance necessitates 
the Third Liberty Loan. Our boys must 
have the best of everything—arms, 
clothes, food. And we must give them all 
they require, going without ourselves if 
need be. The boys in France must be our 
first consideration. 


HE machine industry of the country 
has already proved its loyalty and its 
patriotism in many ways. It supported 


the two previous loans in a praiseworthy 
manner. 


It will do the same now. 


The two loans already placed were 
handled by the shops in various ways. 
The experience gained will make it easier 
to handle the present loan. And to make 
this experience available to all, we have 
gathered data as to the various methods 
employed by shops in different parts of 
the country. This is presented in another 
section of this issue, and will be followed 
by a detailed account of one large shop’s 
method in a succeeding issue. 


UNNING through all the various 

letters which came so generously in 
response to our inquiry was the indication 
that personal contact with the men was 
the prime factor in securing subscriptions 
to the bonds. Circulars, posters and 
printed matter paved the way; but the 
actual subscriptions came as the result of 
personal contact with the men. 

This of itself points to the value of the 
personal touch in all shop dealings and is 
a suggestion which may well be followed 
in many other cases. 


AY we suggest that no matter how 

successful you were before, you look 
over the methods given by others. They 
may give new angles, new ways of pre- 
senting the problem and may perhaps 
make the work easier this time. 

We want to know how the Third Lib- 
erty Loan goes in your shop. If new 
methods are developed we want to bring 
them to the notice of the whole industry. 
Co-operation will help here as in all other 
phases of our civilization. 





Get ready now for the Third Liberty Loan! 
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McKee Proportional Mixer 


The illustrations show the McKee proportional mixer 
and its application to a hardening furnace. It may be 
used for practically any installation where gas is used 
as a fuel. The device delivers the gas and air mixed 
in any predetermined proportions and is claimed to ef- 
fect savings in fuel, power and piping. It is also 
claimed to give any type of flame desired—reducing, 




















FIG. 2. McKEE PROPOR- 
TIONAL MIXER 


FIG. 1. MIXER APPLIED 
TO A FURNACE. 


oxidizing or neutral—and to make the quality of the 
flame self-adjusting when turned down. The gas passes 
through a special regulator at the left, Fig. 2, its ures- 
sure there being reduced to practically zero. The suc- 
tion intake of the fan then picks up the air and gas 
in proportion to the size of the air and gas openings 
in the mixing valve. The outlet pressure in standard 
machines is 2 oz. The quality of the mixture is changed 
by an adjusting screw at the top of the valve, and when 
properly made it need not be altered unless the quality 
of the gas varies. An indicating pointer shows the 
position of the ports, and a thumb nut is provided to 
lock the valve in any desired position. A screw is pro- 
vided as a stop for the valve handle so that the valve 
cannot be entirely closed, this feature preventing back- 
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Photographs and data 


fire. Fig. 1 shows the device applied to a hardening 
furnace. The device is made in three sizes with out- 
lets of 14. 2 and 3 in.; motors of 4, 4 and { hp., and 
gas capacities per hour of 600, 1000 and 2000 cu.ft. 
The Eclipse Fuel Engineering Co., Rockford, IIL, is 
the manufacturer. 


DeMant Precision Bench Lathe 


The bench lathe illustrated is one of the recent prod- 
ucts of the DeMant Tool and Machine Co., 79 East 
130th St., New York City. The headstock spindle, 
spindle bearings and the tailstock spindle are hardened 

















DeMANT PRECISION BENCH LATHE 


Swing. 7 in.: length of bed, 32 in.; distance between centers. 1' 
in.; capacity of chucks, 1/4 to 3 in.; capacity through spindle, 
in.; diameter of tailstock spindle, }? in.; diameter of spindle nose 
1§ in.; width of belt, 1} in.; taper of centers, No. 3 Jarno; speed 
of countershaft pulleys, 400 and 800 r.p.m. 


and ground and are adjustable for wear. The com- 
pound rest has large graduated dials and may be ad- 
justed without the necessity of using setscrews or lock- 
nuts. This feature facilitates rapid adjustment. The 
machine is furnished complete with the compound rest 
and the three-speed countershaft. 


“‘Hanton” Chord Plate 


The R. W. Beckman Co., 920 Hume-Mansur Building 
Indianapolis, Ind., is now marketing the “Hanton 
chord plate shown in the illustration. The device i 
intended for use in grinding tapers of various cha! 
acter on the grinding machine, but may also be use: 
in various other classes of work. It is made in tw 
sizes, 3- and 6-in.; and in two styles, horizontal and 
vertical. The device consists of a base plate carryin’ 
a revoluble upper plate upon which the work is mounte« 
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any suitable means, such as angle plate, vise, centers, 

' The two pins shown at the front, one on the upper 
d one on the lower plate, act as the measuring points. 
he angular setting is determined by measuring the 
nord of the arc by means of a micrometer used over 
these two measuring points. Two bolts turning in a 
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“HANTON” CHORD PLATE 
circular T-slot in the base plate lock the upper plate 
in position when set. The upper plate is fitted to the 
base by an angular bearing which renders any lateral 
play impossible. The upper plate will move through the 
full circle of 360 deg. A chart is furnished with the 
device, giving the micrometer settings for various 
angles and for tapers per foot. 


Heinkel Multiple-Spindle Drilling 
Machine Heads 
The Heinkel Machine Tool Co., Sandusky, Ohio, is 
aow marketing a line of multiple-spindle drilling heads, 


swo of which are shown in the illustrations. Fig. 1 
shows an eight-spindle, fixed-center head, while Figs. 











i. EIGHT-SPINDLE, FIXED-CENTER DRILLING HEAD 
and 3 illustrate a four-spindle head on which the 
enter distances are adjustable. Both drilling heads 
e of the gearless type, the construction being as shown 
the sectional view. The spindles may be adjusted 
any center distance within their range while the 
chine is running, a feature that is not possible with 
st of the heads on the market. When once adjusted 
nd locked in position the spindles are rigid and can- 
net move. Another feature claimed for this head is 
‘he elimination of overhang on one side of the drilling- 
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machine spindle, as the method of adjustment allows 
for movement in a complete circle, thereby making it 
possible to keep the drills equally balanced across the 
center line of the spindle. It is claimed that the crank 
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ADJUSTABLE-CENTER DRILLING 
HEAD 


FOUR-SPINDLE, 
MACHINE 


FIG. 2. 


method of driving allows quieter operation, closer center 
distances, lighter and smaller heads and less loss of 
driving power through bearing friction. All working 
parts of steel are hardened and ground. The adjust- 
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Stud when Spindle Carrier is adjustede j=); 















SECTIONAL VIEW OF THE ADJUSTABLE-CENTER 
HEAD SHOWING THE CONSTRUCTION 


FIG. 3 


able type of head is at present made in two standard 
sizes with minimum center distance of 12 and 2 in. 
respectively. 

The fixed-center heads are, of course, made up for 
center distances as required by the purchaser. They 
are made in a number of sizes. 
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Springfield 18-In. Geared-Head Lathes 


The illustration shows an 18-in. geared-head lathe 
that is one of the recent products of the Springfield 
Machine Tool Co., Springfield, Ohio. This machine is 
made for motor or belt drive and is 
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being so made that they may be replaced at any time. 
Chrome nickel steel, heat treated, is used for the gears. 
Force-feed lubrication is used, the oil returning over 
and through the gears to a dust-proof reservoir, pro- 
vision being made to prevent any sediment in the oil 























also made in 14-, 16- and 20-in. sizes. 
All journals except the main spindle 
bearings are ball bearing. The speeds 
are arranged in geometrical progres- 
sion and are obtained by means of 14 
gears. Any speed may be obtained 
directly, it not being necessary to pass 
through any series of speeds to reach 
the one desired. The entire head 
mechanism is inclosed and is oil-tight, 
all gears running in a bath of oil. The 
clutch pulley is at the rear of the head 
and contains the friction clutch, which 
is operated by a push rod, this feature 
eliminating the necessity for a coun- 
tershaft. If desired the head can be 
furnished with a _ reversible drive. 
Where the motor-driven machine is 
used arrangement may be made to 
place the motor on the floor, ceiling, 
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rear of leg or on top of the head as 
desired. 

It will be noticed that the control 
levers are placed at the front within 
reach of the operator and are com- 
paratively short. This latter feature renders it difficult 
to apply enough force to injure any gears. 


6 ft. bed, 1 ft. 6 


width of belt, 
motor, 1200 r.p.m. 


Garrison Drilling Heads and Gear 
7 Holding Chuck 


The Garrison Machine Works, Dayton, Ohio, is now 
manufacturing the devices shown in the illustrations. 
Figs. 1 and 2 show one of a line of multiple-spindle 
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ONE TYPE OF THE 
HEAD 


EXTERIOR VIEW OF 
GARRISON DRILLING 


FIG. 1 


drilling heads. ‘The spindles are of steel, machined 
all over, and all bearings and seats for gears are 
ground to size. The bearings are bushed, the bushings 





SPRINGFIELD 18-IN. GEARED-HEAD LATHE 
Swing over bed, 19 in.; swing over carriage, 13 in.; distance between centers with 
in. ; 7 
spindle, 1, in.; diameter of spindle nose, 
number of spindle speeds, twelve, 9 to 380 r.p.m.; diameter of head pulley, 14 in. ; 
4 in.; 


hole in 
Acme ; 


rear bearing, 23x54 in.; 


threads on spindle nose, 


front bearing, 33x 7 in.; 


22 in.; 


horsepower recommended for motor drive, 3 to 5; speed of 
from entering the bearings. Spindle speeds are ar- 
ranged to give the correct cutting speed for the size 
of drill used. The case is made of gray cast iron, 


and the drive is through a taper shank engaging the 
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“JOHNSON” GEAR CHUCK oY 


WORK WHICH IT WILL 


AND SOME 
HOLD 


FIG. 3. THE 


THE 
end of the drill spindle. The heads are made in a 
number of styles and sizes as may be desired. 

Fig. 3 shows the “Johnson” gear chuck. It is claimed 
for this chuck that it will hold gears with such accuracy 
that holes or other integral parts may be machined 
concentric with the pitch diameter with errors not 
exceeding 0.001 in. The chuck with one set of members 
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will hold all gears of a given pitch and it has no loose 
parts that may be lost. It may be applied to any 
machine the same as an ordinary chuck, and indicates 
over a range of 0.030 in. the amount the pitch diameter 
of the gear is over or under size. All steel parts are 
hardened and bearings are ground and lapped. The 
outside diameter of the chuck, which is made in various 

















THE INTERIOR CONSTRUCTION OF THE 
GARRISON DRILLING HEAD 


FIG. 2. 


styles, is not less than the sum of the pitch diameter 
of. the largest gear to be chucked plus the outside 
diameter of a 24-tooth gear of the same pitch. It is 
claimed that the chuck. will automatically compensate 
for any distortion of the gears due to heat treatment 
and that the work may be chucked accurately in from 
4 to 6 seconds. 


“Economy” Repair Tang for Taper- 
Shank Tools 


The Mailometer Co., Kresge Building, Detroit, Mich., 
has recently placed on the market a new reclaiming 
device for tools with broken tangs. The device is known 
as the “Economy” tang. When a tool breaks the end 
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“ECONOMY” REPAIR TANG 


is sawed off to fit the driving shoulder of the repair 
tang, a special gage being provided for the sawing so 
that there shall be no material variation in the lengths 
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After being so fitted the tool 
may be held in any socket and driven through the re- 
pair tang. An important feature claimed for the de- 
vice is that it does not increase the driving power of 
the shank and cause the tool breakage that is common 


of the reclaimed shanks. 


with some forms of repair devices. The illustration 


shows the construction clearly. 


Carter & Buchholz Motor-Driven 
Sander 


The oscillating-spindle sander illustrated is for use in 
pattern shops and woodworking plants and is the prod- 
uct of Carter & Buchholz Co., Inc., 1234 South State St., 
Syracuse, N. Y. The machine is equipped throughout 
with New Departure ball bearings and is driven by a 
3-hp., inclosed, ball-bearing motor. The table is 20 in. 
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MOTOR-DRIVEN SANDER 


in diameter and tilts 45 deg. downward and 15 deg. 
upward. Two spindles are furnished, measuring 2 x 9 
in. and 3 x 9 in. respectively. The motor is for either 
alternating or direct current, as specified. 


Clean Shop Windows 


By J. A. RAUGHT 


Robert C. Heinmiller’s article on page 96 anent clean 
shop windows is as significant as it is novel. The 
writer agrees with Mr. Heinmiller that the importance 
of cleanliness in this respect is too often overlooked. 
Some years ago, while in charge of a small shop, I 
decided that it would be of distinct advantage to the 
shop to have the windows washed both outside and 
inside. Shortly after the completion of this innovation 
I heard a neighbor ask the “old man” if his “foreman 
had knocked all the glass out of his shop windows.” 
The increased amount of light that reached the inside 
of the shop made it seem as though spring had come. 
Another advantage arising from clean shop windows 
is the amount of heat derived from the sun’s rays. 
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Washington, D. C., March 16, 1918—Great effort is 
being made to get special machines to build heavy guns 
and similar munitions. The building of these machines 
s a new job to many, and delays are bound to occur. But 
the unfortunate feature is that the hand of the grabber 
is showing very plainly in a few instances, and in cases 
where there seems to be very little excuse for it—if we 
deem lack of money an excuse for anything of the kind. 

It is hoped that an accurate account is being kept of 
the financial aid being extended to all firms in this line, 
and that the whole personnel is also carefully noted. 
For aid is being given in some cases where the finan- 
cial standing of the concerns invoking it make it hardly 
necessary. 

This aid is extended to equip shops with the necessary 
machines and frequently to pay the foundry and forge 
bills before work is begun. This is doubtless perfectly 
justifiable in many cases, but it is a bit disheartening to 
find that your Uncle Samuel, which means all of us, is 
being called upon to pay for machines that are purchased 
with a much keener eye to their future use than to the 
work in hand, and, in addition to this, that they are given 
preferential priority certificates. If the machines which 
are being paid for by the Government are credited as 
belonging to it and are to be removed at the end of the 
war we shall:have a wonderful collection to dispose of 
when it is all over; enough perhaps to help materially in 
reducing our war debt. 


This could largely be avoided by having the equipping 
of all shops under the direction of a bureau of control, 
which would supervise the selection and purchase of all 
machines. Such a machine-tool dictator (as he would 
virtually be) could prevent the purchase of unnecessary 
machines; could direct the use of a cheaper machine or 
one less in demand at the present time. He could 
prevent precision lathes being ordered where the work 
could be done on an ordinary bench or speed lathe; he 
could forbid the purchase of a machine which was sorely 
needed on some classes of work but not absolutely neces- 
sary on immediate work. 

Such a machine-tool dictator would not have a friend 
left after assuming his duties, but he could prevent ma- 
chines being bought at Government expense and with an 
eye solely to its future use, as has been done in too many 
cases. It seems difficult to be able to wipe out the old 
selfish traits even under the stress of war. These cases 
are the exceptions of course. Some concerns—Henry 
Ford, for example—are only asking that machines be 





secured for them; they pay all their own bills, buying and 
paying for machines that will be of little or no use in 
their regular product. 

Now there is nothing objectionable in the Govern- 
ment’s helping to equip a shop—the objection is to the 
shop owner who is equipping his shop at Government ex- 
pense for future use. Sometimes this is cleverly ca- 
mouflaged in various ways, as for instance, when the men 
who help decide are interested in the plant. As to this 
we can say that when the cards are laid on the table some 
of these days there will be some interesting sidelights. 

When all is said and done it all resolves itself into a 
question of personal honesty. And with both the equip- 
ping of the plant with someone else’s money and the 
spending of that money like drunken sailors because it 
is a cost-plus contract, the whcle question comes back to 
the question of plain, raw honesty—nothing more. To 
be sure a cost-plus contract is a terrific strain on one’s 
conscience, but that is hardly an excuse for buying the 
most expensive tool steels for ordinary turning, or, in 
fact, for managing the business any more extravagantly 
than were it your own. 


* * + 


Standardization is an excellent slogan, but, like inter- 
changeability, it can be carried too far for practical pur- 
poses. One of the best examples of this is the develop- 
ment of the new ?-ton army standard truck. No one 
doubts the desirability of standards, or that the truck is 
not a good one; but in this case we had one already 
at hand. 

When it comes to the small truck, years of experience 
has demonstrated that a certain chassis made in Detroit 
by a man whose name spells Henry Ford is a mighty 
reliable proposition. No one claims it is perfect—the 
new truck may be better in many ways. But here is a 
truck that can be turned out at the rate of 1000 a day, or 
more; that probably does not cost half as much as the 
new truck, and that keeps on the job. Further than that 
it should be remembered that the motor and a big par 
of the chassis is the same as nearly every ambulance ir 
France, so that the number of repair parts of a truck « 
this specification could be kept at a minimum. 

The navy uses a tremendous amount of horse sense i 
its standardization program, and its practices may wé 
be followed by many others. 

Common sense, the most uncommon human attribute. 
is coming to the aid of the inspection division of th: 
Ordnance Department and rescuing it from much of 
the criticism it might otherwise have received. Limi‘ 
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being increased in many cases and nonessential 


at 


dimensions being treated very liberally by many of the 


inspectors. I am authorized to state’ that in any cases 
where the present practice does not seem to be based 
o: logical lines, the matter will be carefully considered. 

ese can be sent to our Washington editor, Maryland 
Bo ilding, Washington, D. C.; to the New York office, 
er direct to the Inspection Division, Sixth and B St., 
\.shington, D. C. If sent through us, the rulings and 
explanations can be published for the benefit of all 
interested. 

in this connection it is well to remember that all 
of us are human and that none of us are burdened with 
a superabundance of brains. At least we seldom display 
presence. Let us also remember that when men 
are sorely needed nene of us have a happy time in 
getting high-grade men, particularly if the powers that 
be only allow us, to pay from half to two-thirds of 
the prevailing wage rate. This is exactly what the 
Ordnance Department was up against. So it is but 
natural when they could hire only the most common 
garden variety of draftsmen in many cases that high- 
grade intelligence and discrimination was not always 
displayed. 

This explains many cases of radius dimensions to 
four decimal places of odd figures when in reality it 
is only a fillet or the rounding of an outside corner 
which fits nothing but the atmosphere. The original 
drawing was probably in even millimeters, just as we 
would say three-sixteenths or three-eighths of an inch 
without having in mind any undue exactness. But 
instead of translating 7 mm. as / in., which would 
have been plenty close enough in such cases, the faith- 
ful draftsman, having no orders to make a change, 
translates it as 0.2779 in. And the inspector, perhaps 
also without experience or authority, cannot allow any 
changes to be made. So radius gages are made at a 
considerable expense for many places where the com- 
mercial set of radius gages, which can be bought for 
about $1.50 at a hardware store, would be plenty good 
enough for this work. 

This is not a criticism of anyone. It is simply 
one of the inevitable consequences of extremely rapid 
expansion; of the inability to get thoroughly experienced 
men for the various jobs, and the lack of men to check 
drawings and to catch all these unnecessary refinements. 
The same thing would happen in any private concern 
under the same conditions. When we see the errors that 
creep into drawings in times of peace, without the 
excitement and stress of war to disturb the supply of 
skilled men or the minds of the men after you get 
them, we can afferd to go a little easy in condemning 
someone else for the same failing. 


its 


Arthur Irving Jacobs 


Arthur Irving Jacobs died Feb. 16, 1918, at St. Fran- 
cis Hospital, Hartford, Conn., after a brief illness. He 
was born in Hebron, Conn., Aug. 13, 1858, the son of 
Zaiom Luman and Mary Elizabeth (Babcock) Jacobs. 

Educational advantages during his boyhood were 
very meager, and after his ninth year his schooling 
wes limited to a short period in the winter. He was 


treined in mechanical work in the laboratory of his 
father, where he remained until he had attained his 
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majority, when through Rev. George F. Dodge he se- 
cured employment at $1.25 a day in the. Knowles Loom 
Works, Worcester, Mass. There his talent became mani- 
fest, and in less than three weeks he secured from the 
superintendent a contract to make harness chains for 
looms. When the foreman learned of this he said to 
Mr. Jacobs: “What do you want of that job? You 
can’t make your salt at it. No former contractor ever 
made a dollar a day on it.” Mr. Jacobs, who was then 
less than twenty-two years of age, replied: “Well, I 
would like to try it.” Mr. Jacobs proceeded to make 
such efficient improvements that he received not less 











ARTHUR IRVING JACOBS 


than one dollar an hour for the time he worked on the 
contract. Thus economy and efficiency have been the 
keynote of Mr. Jacobs’ life. Long before the word effi- 
ciency was dinned into the public’s ear he was invent- 
ing machines, changing methods and eliminating oper- 
ations to improve and increase productivity without 
increasing overhead charges. 

Mr. Jacobs remained at the loom works until 1887, 
and during that period invented and built a book-sew- 
ing machine, several of which were purchased by Bos- 
ton bookbinders. The Smith Manufacturing Co., Hart- 
ford, Conn., became interested in this invention, pur- 
chased the patent and engaged Mr. Jacobs to come to 
Hartford and perfect the machine. Here he remained 
until Dec. 1, 1901, and during this period invented and 
perfected several machines for use in the bookbinding 
business. Among these may be mentioned a machine 
for making book covers at a greatly reduced cost and 
a machine for cutting cloth for covers from the roll. 

In 1902 he invented the Jacobs drill chuck. This 
was patented on Sept. 6, 1902, and a company to manu- 
facture it was incorporated on Oct. 30, 1903. At the 
time of his death Mr. Jacobs was president of the 
Jacobs Manufacturing Co. and also president of the 
Rhodes Manufacturirg Co. 











, Personal | 





Business Items 








A. B. Seelig, general manager of the 
Bristol Brass Co., Bristol, Conn., has been 
elected vice president. 

J. B. Mansfield of the J. E. Bolles Wire 
and Iron Works, Detroit, Mich., has been 
made president and general manager. 

Frank S. Reitzel has been made first 
vice president of the Wright-Martin Air- 
craft Corporation, New Brunswick, N. J 

H., P. Bope, vice president and general 
manager of sales of the Carnegie Steel Co., 
has been re-elected president of the Pitts- 
burgh Radium Co. of Utah. 


I. E. Edwards, for twelve years chief en- 
gineer, has been made works manager of 
the ingot-mold foundry of the Marshall 
Foundry Co. at Josephine, Penn. 


Leon O. Hart was elected treasurer and 
director of the Driver-Harris Wire Co., 
of Harrison, N. J., at the annual meeting 
of its stockholders and directors. 


Arthur G. Kimball has been elected presi- 
dent of Landers, Frary & Clark, New 
Britain, Conn., succeeding Charles G. Smith, 
who becomes chairman of the board. 


J. B. Howell of the sales department of 
the Bound Brook Oil-less Bearing Co. has 
entered active service in the United States 
Army and is now training at Camp Dix. 


Edgar C. Felton, formerly president of 
the old Pennsylvania Steel Co., has been 
appointed federal examiner of the Dela- 
ware Valley shipbuilding industry, includ- 
ing Baltimore. 


H. I. Arnold, formerly with the Pierce- 
Arrow Motor Car Co., is now located with 
the Cadillac Motor Car Co., Detroit, Mich., 
as supervisor of its planning and stand- 
ards departments. 


Henry Johnson, formerly general man- 
ager of the Fairview Foundry Co., Detroit, 
Mich., is now in charge of the Theisen- 
Braithwaite Co., Port Huron, Mich., maker 
of gray-iron castings. 


J. 8. Green, erecting engineer and master 
mechanic for the Wickwire Steel Co., Buf- 
falo, N. Y., has resigned to accept the posi- 
tion of master mechanic with the Edge- 
water Steel Co., Pittsburgh, Penn. 


A. B. Hall, vice president of the Whit- 
man & Barnes Manufacturing Co., of Ak- 
ron, Ohio, has been given the supervision 
of the company’s sales. He has for the 
past 21 years been connected with the com- 
pay in various sales and official capaci- 
ties. 


R. 8S. Carter, district representative of 
the Whitman & Barnes Manufacturing Co., 
with headquarters in Pittsburgh, Penn., 
has been promoted to sales manager and 
will have direction of twist-drill and ream- 
- sales from the Akron, Ohio, general of- 

ce, 


R. L. Hibbard, formerly assistant man- 
ager and gas engineer of the Riter-Conley 
Co., Pittsburgh, Penn., and connected with 
that concern for 15 years, has resigned and 
has opened an office in Room 8058, Jenkins 
Arcade Building, Pittsburgh, Penn., as 
general consulting engineer. 


H. E. Fischer, formerly with the Pitts- 
burgh Model Engine Co., Pittsburgh, Penn., 
has become associated with the Whitman 
& Barnes Manufacturing Co., Akron, Ohio. 
He succeeds R. S. Carter as mechanical 
engineer and will have charge of sales in 
the Pittsburgh district. 


Paul E. Thomas, of Chicago, for a num- 
ber of years connected with the traffic de- 
partment of the Seaboard Air Lines, has 
become associated with the Whitman & 
Barnes Manufacturing Co., Akron, Ohio. 
His position is that of sales manager in 
charge of the department of wrenches and 
spring cotters. 


Uldric Thompson, formerly chief engi- 
neer of the International Steel and Ord- 
nance Corporation, who until recently has 
been serving in an advisory capacity in 
equipping the new  artillery-ammunition 
assembling plant at Rock Island arsenal, 
has opened an office at 120 Broadway, New 
York, under the firm name of Uldric 
Thompson, Jr., Inc., consulting and indus- 
trial engineer. 


Paul R. Ketzer, formerly manager of the 
Ketzer Machinery Co., Philadelphia, Penn., 
has become manager of the machinery and 
engineering department of W. H. Robin- 
son Co., Real Estate Trust Building, 
Philadelphia, the Ketzer Machinery Co. 
having been consolidated with Robinson & 
Co. This new department will conduct an 


export and domestic business in machinery 
and allied lines. 


Cyril J. Bath & Co., machinery dealers 
of Cleveland, Ohio, have moved their of- 
fices from the Leader-News Building to 
their showrooms at 721 St. Clair Ave. N. E. 

The Amalgamated Brass Co. of Cincin- 
nati, Ohio, has moved its main office and 
factory to its new plant at Blanchester, 
Ohio, where all future communications 
should be addressed. 

The Machine Shop Equipment Corpora- 
tion, 170 Oliver St., Boston, Mass., has 
been organized under the laws of Massa- 
chusetts, and is absorbing the old Maine 
corporation of T. Crowther & Co. The 
former business of T. Crowther & Co. will 
be continued under the management of J. 
K. Barber as treasurer and general man- 
ager of the new company. 

The Trussed Concrete Steel Co. of De- 
troit, Mich., has changed its name to Trus- 
con Steel Co. For years the company has 
been generally known by the name of 
“Truscon,” which is an abbreviation of the 
longer name, and for this reason Truscon 
Steel Co. was selected. Aside from the 
change of name there has been absolutely 
no change in its organization or manage- 
ment. This company has its plant and 
general offices at Youngstown, Ohio, with 
representatives in all principal cities. 





New Publications 











AND BROACHING—By 
Ethan Viall, managing editor of the 
“American Machinist.” Two hundred 
and twenty-one 6 x 9 pages, 187 illus- 
trations and 37 tables. Published by 
the McGraw-Hill Book Co., 239 West 
39th St., New York City. Price, $2. 

For the first time data in regard to 
broaches and broaching has been put into 
convenient book form for easy reference. 

It is especially timely now that many me- 

chanics are being called upon to do work 

they have never before attempted. From 
this book a man can gain the results of the 
experience of a wide range of workers in 
the broaching field. The author has drawn 
liberally from articles published from time 
to time by others, although a large part of 
the material used was gathered first hand 
by himself. By the use of the numerous 
formulas, tables and illustrations in this 
book any intelligent mechanic should be 
able to design, make and use broaches for 
various classes of work with a clear idea 
of the real principles involved. The author 
starts out with a chapter on the various 
types of broaching tools and shows ex- 
amples of them. He also defines what work 
should be classed as broached work and 
what should not. Next the various stand- 
ard broaching machines for both pull and 
push broaching are shown and described. 
While no attempt is made to show all the 
different makes of machines, every known 
type is represented. Then follow chapters 
on the use and design of pull and push 
broaches, in which definite answers are 
given to almost any question that a prac- 
tical man might ask. The book is printed 
on a very good grade of paper, and the 
illustrations are clear and distinct. Ap- 
parently the book will be as useful to the 
ordinary machinist in the shop as to the 
toolmaker, draftsman, designer or engt- 
neer. The titles of the various chapters 
are as follows: Chapter I, Broaching and 

Broaching Tools; Chapter II, Standard 

Types of Broaching Machines; Chapter III, 

Examples of Pull-Broaching Work and 

Practice; Chapter IV, Examples of Push- 

Broaching Work and Practice; Chap- 

ter V, The Design of Pull Broaches; 

Chapter VI, The Design of Push Broaches; 

Chapter VII, Making Broaches. In an 

appendix are given tables of S.A.E. spline 

practice and of the Baker keyways. 


BROACHES 





Trade Catalogs 











“Dp & W”" Magnetic Chucks. D&W 
Fuse Co., Providence, R. I. Circular 206-A. 
Pp. 4; 8% x 11 in.; illustrated. 

Link-Belt Silent Chain for Rubber Mill 
Machinery. Link-Belt Co., 39th St. and 
Stewart Ave., Chicago, Ill Book No. 299. 
Pp. 24; 6 x 9 in.; illustrated. 

Recuperative Heat Treating Furnaces for 
All Industries. A. Hermansen, Woolworth 
Building, New York. Catalog. Pp. 72; 6x 
9 in.; illustrated. This contains line draw- 
ings showing details of construction. 
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Moller & Schuman: 
Aves., Brooklyn, N. 
Y. Bulletin No. 3. . 7 x 8 in; 
illustrated. This bulletin describes the dir- 
ferent uses to which these enamels are ap- 
plied. 

A new stock list has been issued by Tie 
Gale-Sawyer Co., 33-37 Wormwood St., Bos- 
ton, Mass., which lists over 10,000 high- 
speed steel end mills, with Brown & Sharpe 
or Morse tapershanks, keyway cutters, etc 
in stock for immediate delivery. 

“Hydro” Gas Meters. Bacharach Indus- 
trial Instrument Co., Pittsburgh, Penn. 
Catalog E. Pp. 12; 6 x 9 in.; illustrated. 
This contains data as to the various meth- 
ods employed for measuring gases and 
shows the application of these meters to 
blast furnaces, etc. 


Hilo White Enamels. 
Co., Marcy and Flush 





Forthcoming Meetings : 











The American Gear Manufacturers’ Asso- 
ciation will hold its second annual conven- 
tion at White Sulphur Springs, W. Va.. 
Apr. 18, 19 and 20, with headquarters at 
the Green Brier Hotel. The secretary is 

. D. Hamlin of the Earle Gear and Ma- 
one Co., 4701 Stenton Ave., Philadelphia, 

enn. 


American Society of Mechanical Engi- 
neers. Monthly meeting, first Tuesday. 
Calvin W. Rice, secretary, 29 West 39th 
St.. New York City. 


Boston Branch National Metal Trades 
Association. Monthly meeting on _ first 
Wednesday of each month, Young’s Hotel. 
Donald H. C. Tullock, Jr., secretary, Room 
41, 166 Devonshire St., Boston, Mass, 


The sixth annual meeting of the Cham- 
ber of Commerce of the United States of 
America will be held in Chicago, Apr. 10, 
11 and 12, 1918. Elliot H. Goodwin, Riggs 
Building, Washington, D. C., is general 
secretary. 


Engineers’ Society of Western Pennsyl- 
vania. Monthly meeting, third Tuesday; 
section meeting, first Linge Elmer K. 
Hiles, secretary, Oliver Building, Pitts- 
burgh, Penn. 


The National Foreign Trade Council Con- 
ference will be held in Cincinnati at the 
Gibson Hotel, Apr. 18, 19 and 20. Apply for 
reservations to O. K. Davis, secretary, 1 
Hanover Square, New York City. The gen- 
eral chairman is Robert S. Alter. 


The National Metal Trades Association 
announces the following program of its 
forthcoming convention, which will be held 
at the Hotel Astor, New York City: Mon- 
day, Apr. 22, 10 a.m., executive committee 


meeting; 7 p.m., secretaries’ dinner. Tues- 
day, Apr. 23, 10 am. to 5 p.m., council 
meeting; 10 a.m., meeting of local secre- 


taries; 6:45 p.m., alumni dinner. Wednes- 
day, Apr. 24, 9:30 a.m. and 2 p.m., con- 
vention; 12:30 -p.m., buffet luncheon; 7 
Pp.m., banquet. Thursday, Apr. 25, 9:30 
a.m., and 2 p.m., convention and meeting 


of the incoming administrative council. 
Homer D. Sayre, People’s Gas Building, 
Chicago, Ill, is the secretary. 


The National Gas Engine Association will 
hold its eleventh annual meeting at the 
Hotel Sherman, Chicago, Ill., June 3 and 4. 
The headquarters of the association are at 
Lakemont, N. Y. 

New England Foundrymen’s Association. 
Regular meeting, second Wednesday of 
each month, Exchange Club, Boston, Mass. 


Fred F. Stockwell, 205 Broadway, Cam- 
bridgeport, Mass. 
Philadelphia Foundrymen’s Association. 


first Wednesday of each month. 
Manufacturers’ Club, Philadelphia, Penn. 
Howard Evans, secretary, Pier 45 North, 
Philadelphia, Penn. 


Providence Engineering Society. Month- 
ly meeting, fourth Wednesday of each 
month. . E. Thornley, corresponding sec- 
retary, P. O. Box 796, Providence, R. I. 

Rochester Society of Technical Drafts- 
men. Monthly meeting, last Thursday. © 
L. Angevine, Jr., secretary, 857 Genesee St, 
Rochester, N. Y. 

Superintendents’ and Foremen’s Club of 
Cleveland. Monthly meeting, third Satur- 
day. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 


Technical League of America. Regula: 
meeting, second Friday of each month. 
Oscar _S. Teale, secretary, 35 Broadway, 
New York City. 

Western Society of Engineers, Chicago, 
Ti. Regular meeting, rst ednesday 
evening of each month, except July and 
August. E. N. Layfield, secretary, 1785 
Monadnock Block, Chicago, III. 


Meetings, 
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Condensed Clipping-Index of Equipment 


Clip, paste on 3 x 5-in. cards and file as desired 


Presses, Open-Back Inclinable 





sidney Power Press Co., Sidney. 
Ohio 


.merican Machinist,” Mar. 14, 1918 

Made in six sizes specifications for 
No. 3 press as shown: Weight, 2600 
ip. : weight of flywheel, 450 Ib. ; speed 
¢ flywheel, 110 r.p.m.; distance from 
eolumn to center of slide, 10 in.; 
distance from bed to slide, with 
stroke down and adjustment up, 7 
in.: width of opening in back of frame, 
% in.: width between gibs, 8 in.; 
standard stroke of slide, 2 in. ; maxi- 
mum stroke of slide, 6 in.; hole in 

















slide for shank of punch, 2 in.; 
height to center of shaft, 624 in.; 
floor space, 26 x 36 in. 
Filing Machine 
Holmes Manufacturing Co., 
Shelton, Conn. 
“American Machinist.”” Mar. 14, 
This company has made a 


number of improvements on its 
motor-driven filing machine. It 
is driven through a set of fric- 
tion disks. Size of wood base, 
13 x 20 in.; machine table, in. 
square; height of table, 9 in.; 
stroke, 0 to 2 in.; speed, 200 to 
800 r.p.m.; motor, 7s hp., either 














ac. or 4.c.; weight assembled, 
about 49 Tb. 


Gages, Adjustable-Limit, Snap 





J. M. Clark Co., Bridgeport, Conn. 


“American Machinist,” Mar. 14, 1918 


This company is now marketing a 
line of adjustable-limit snap gages. 
It is claimed that the construction is 
such that the measuring plugs are 
positively clamped in position 
against the adjusting screw. This 
construction also allows the holes for 
the adjusting screws to be tapped |; 
out for a larger size in case they ' 
should become worn. The gages are 
made in 18 sizes varying in steps of 
3} in. up to and including 6 in., and 
in steps of 1 in. for work from 6 to 
12 in. in size. Measuring plugs for 
threads and other special shapes can 
be furnished if desired 














Scraper, Motor-Driven 


Modern Manufacturing Co., Bridgeport, 
Conn. 
American Machinist,” Mar. 14, 1918 


new device for 


shat as shown, 
arive burrs of various sizes and styles. 


r is ball bearing and is suspended above 
joint. 
; : is attached to 
one holding lubricant for the shaft, and a 


the work by means of a_ universal 


the flexible-shaft .casing 


the lower 
These 


nd piece is provided at 
wich takes the different burrs. 
cadily interchangeable 





obviating hand-scrap- 
* work on aluminum and brass castings, 
as motor crank cases and similar work. 
onsists of an electric motor and a flexible 
which may be used 





to 
The 
a 


end 
are 
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Furnace, Heat-Treating, “Triad” 
y. R. Bennett, Elmwood, Conn. 


“American Machinist,” Mar. 14, 1918 
Designed for the heat treatment of 


carbon, tungsten or high-speed steel 
tools. Operated by a single burner, 


but is so constructed that the three 
steps—preheating, high heating and 
tempering—can be accomplished sim- 
ultaneously. Burns either fuel oil or 
gas and occupies a floor space of 4 
sq.ft. The temperatures in both the 
intermediate and lower compartments 
are determined by means of pyrom- 
eters, while the temperature in the 
tempering compartment at the top is 
determined by a thermometer and is 
controlled by an air inlet from the 
main air line operated by a valve and 
a mercury air gage. It is claimed 
that the atmospheric conditions in the 
intermediate and lower chambers are 
reducing 











Grinding Machine, Cylinder No. 23 
Baxter D. Whitney & Son, Winchendon, Mass. 
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This company has purchased from the Brown & Sharpe Mfg. Co. 
the rights, designs, etc., for this machine. Capacity, grinds holes 
3 to 7 in. in diameter up to 14 in. deep; maximum radius de- 
scribed by wheel spindle, 14 in.; speeds of wheel-spindle re- 
volving drum, six, 66 to 146 r.p.m.; feeds of sliding table, eight. 
7 to 55 in. per minute; working surface of cross-table, 13 x 30 
in.; floor space, 44 x 144 in.; weight, 4700 Ib. 


Wires, Thread Measuring 
B. Seaboldt Corporation, 25 West Broadway, New York City. 


“American Mar. 14, 1918 
This concern has placed on the market a line of thread-measur- 
ing wires which are hardened and lapped by special processes 
and are guaranteed to meet required conditions. The wires are 
furnished in sets of three. The sets are made in sizes vary- 
ing from 0.010 to 0.150 in. in diameter and from 13 to 3 in. long 
respectively. A short section in the middle of each wire, vary- 
ing from § to 1} in. long, according to the size, is finished to the 
required degree of accuracy, the remainder of the length being 

reduced to about 0.002 in. under the nominal size. 


Machinist,” 


Landau Machine and Drill 
Press Co., 368-370 Broome 
St., New York City 





“American Machinist,” Mar. 14, 
1918 


This machine includes a four- 
spindle drilling head only one of 
whose spindles is used at one 
time. Each spindle is automati- 
cally locked into place when in 
proper alignment. One spindle 
can be fitted with tapping at- 
tachment if so desired. Speeds 
three, 650, 1100 and 1800 r.p.m.:; 
height with column, 64 _ in.; 
height without column, 30 in.:; 
floor space, 12x 28 in.; weight 
with column, 250 Ib.; weight 
without column, 190 Ib.; num- 
ber of spindles, 4; travel of 
spindles, 23 in.: travel of tap- 
ping spindle, 1 in.; forward 
speeds of tap, three, 110, 190 
and 310 r.p.m.; reverse speeds 














Patent Applied For 
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IRON AND STEEL MISCELLANEOUS STEEL—The following quotations in cents 
per pound are from warehouse at the places named: 
The Government Schedule of steel prices went into effect Sept. 24. ; f 
Pig iron was set at $33 per ton; pig iron differentials were announced by - Bow Tae. Be u Citeago 
the American Iron and Steel Institute on Nov. 3. Washington announced Tire Mar. ‘ ‘oO 2 ~ Ay ar. ‘ is 
sheet and pipe prices on Nov. 5. Warehouse prices have been revised, as Toe Pt ald alec sie 570 4.35 ios 
shown, by agreement between the War Industries Board and the ware- Openhearth spring steel. . 750 8.00 & os 
houses; new schedule in effect Nov. 15. Spring steel (crucible anal- , ? “ 
cl errr 11.00 11.25 11.95 
PIG IRON—Quotations per ton were current as follows at the points Coppered bessemer rods. . 9.00 8.00 7.00 
nd dates indicated: ee GN Be decdeaeeass 4.95 4.75 £.95 
. es Cold-rolled strip steel... . 9.00 8.25 R25 
Mar. 14 One Month One Floor pilates 6.19 % 6.00 8.00 
1918 Year Ago - ee Sten a oes se ‘ . 
No, 2 Southern Foundry, Birmingham. . $33.00 $27.00 PIPE—The following discounts are for carload lots f.o.b. Pittsburgh: 
No. 2 Southern Foundry, Chicago. 33.00 35.50 basing card of Nov. 6, 1917, for steel pipe and for iron pipe: 
*Bessemer. Pittsburgh ............... 37.2% 36.95 
*Basic. Pittsburgh .. faweeaba 33. 30.95 BUTT WELD 
No. 2X, Philadelphia................ 33. 34.75 Steel Iron 
SIO. Be VON ce cecesscess ‘iene nen 33. 36.00 Inches Black Galvanized Inches Black Galvanized 
No. 2, Southern Cincinnati. . aa eC 35. 29.90 %, % and &. 44% 17% % to 1%. .. 83% 17% 
Basic, Eastern Pennsylvania........... 33.7: : 30.50 7 wseheke wees 48% 3314 % 
*Delivered Pittsburch: f.o.b. Valley. 95 cents less. % to 3....... 51% 37% % 
LAP WELD 
> : : S. seebeonevae en 414% 31% % a eee 26% 12% 
STEEL SHAPES—The following base prices per 100 Ib. are for my) o 241, o ay 2 5% 
te ae a = in. by 4% in. and larger, and plates 4% in. and 2% to 6...... 47 % 3414 % az a menses ssa se 
eavier, from jobbers’ warehouses at the cities named: BUTT WELD. EXTRA STRONG PLAIN ENDS 
-——-New York———,__ —Cleveland—. -~Chicsge— %. % and %.. 40% 2214 % 4 . CD Bis cece 33% 18% 
One One ne  #6CRR RECO 88 5 % 32 1g % 
Mar.14,Month Year Mar.14, Year Mar. 14. Year % to 1%..... 49 % 36 14 % 
1918 Ago Ago 1918 Ago 1918 Ago LAP WELD. EXTRA Senowe PLAIN ENDS 
Structural shapes ...$4.20 $4.20 $4.10 $4-4.04 $4.10 $4.20 $3.75 » 42% 30% % Yer 27% 14% 
Soft steel bars...... 110 4.10 4.00 4-404 4.00 410 400 34 to 4... ..: 45%  3316% 2% to4..../1! 29% 17 % 
pote atest Ber chance. .1¢ £10 et 4.14 4.00 4.10 3.75 Se 00. 6.0.00: 44% 3214,% 41% to 6. 28% 16% 
ates. ¥/ ‘ 7 f 4 Ee “39 5 5 on teeeee > GD Gecvscces y 
-” ee " ; P A . 5.00 $45 = 4.75 Stock discounts in cities named are as follows: 
BAR IRON—Prices per 100 Ib. at the places named are as follows: ae te ee Clee 
Mar. 14,1918 One Year Ago Black vanized Black vanized Black vanized 
Pe Me sacked es eens eae eke eee $3.50 $3.25 % to 3 in. steel butt welded 38% 22% 43% 28% 42.8% 27.8% 
Pn Se Ws oc cceceeeeseacess 4.70 3.75 3% to 6 in, steel lap welded 18% List 39 % 25% 38.8% 18.8% 
Warehouse, Cleveland ........++++s++4+- 3.98 Y 3.95 Malleable fittings, Class B and C, from New York stock sell at list 
WOU, GHOND cc ccccccenscesoveses 4.10 3.75 price. Cast iron, standard sizes, 15 and 5%. 
STEEL SHEETS—The following are the prices in cents per 
pound from jobbers’ warehouse at the cities named: METALS 
—— New York —. Cleveland —Chicago—~ MISCELLANEOUS METALS—Present and past New York quotations 
° . . in cents per pound, in carload lots: 
a a = $s Mar. 14. One One Year 
a ae Pee Pe bo 1918 Month Ago Ago 
SS eSt sok ss Se an 2s te Gomer, GlOCtTGRFEIS 2. cccccccceseseens 23.50* 23.50 37.00 
Aa OAS OF An OR Aq Om<~ Tin. in 5-ton lots.......eeeee serene 85.00 85.00 54.50 
*No. 28 black.. 645 645 6.00 6.385 5.50 645 540 Lead ... .--. cece eee ee ener eer eecees 7.25 7. 0.75 
*No. 26 Diack...... . 6.35 6 33 5:90 6285 5 +0 es he Spelter ...atew.s+se> Seeesecceseseoce 7.75 8.00 11.00 
*Nos. 2" and 24 black - 6.30 6.30 5.85 6.235 5.35 5.25 *Government price. 
Nos. 18 and 26 black 6.25 625 5.80 6.185 5.30 5.20 ST. LOUIS 
No. 16 blue annealed 565 6.65 5.45 5.585 5.20 5.45 
No. 14 blue annealed 5.55 555 5.35 5.485 5.10 5.35 a BRT TeT Tere ee 7.10 6.85 10.50 
No. 10 blue —— a 5.45 545 5.30 5.385 fy05 5.30 BOGE 2. ce ccccccses eeQeecoccosesece 7.75 7.87% 10:3 75 
*N 28 galvanized. 70 7.70 5.25 7.635 { 5.2? , . . 
oe, 26 cnivaniaed.. 740 740 800 esa roe a+} At the places named, the following prices in cents per pound prevail, 
No. 24 galvanized... 725 725 7.70 7.185 695 7:25 % 29 ‘for 1 ton or more: 
oa -——New York——,. —Cleveland— — Chicago— 


*For painted corrugated sheets add 30c. per 100 Ib. for 25 to 28 gage: 


25c. for 19 to 24 gages: for galvanized corruvated sheets add 5e.. all gages » - 
= x m ¥ 
COLD DRAWN STEEL SHAFTING—From warehouse to consumers 20 > te EO ob “2 te 
requiring at least 1000 Ib. of a size (smaller quantities take the standard Sz 25% 23% SS gs ax esgé 
extras) the following discounts hold Aa CAS Ord Ane Ord 2a Ord 
Mar ‘ ae Copper sheets. base.31.50-33.00 32.00 44.00 32.50 46.00 36.00 43.00 
ar. 24. 1918 One Year AgO = Copper wire (carload 
New York ..... cnet List plus 10% List plus 20 % lots 32.00 32.00 39.50 28.50 44.00 33.50 39.00 
Cleveland .....-+++++-+-+++-- vee List plus 10% List plus20% Brass pipe base.... 36.50 36.50 47.50 38.00 52.00 38.00 £7.50 
GRIER 20 eee eee eeeeess ms List plus10% _— List plus 5% Brass sheets ...... 30.75 30.75 45.50 32.00 45.00 33.50 43.50 
Solder ™% and 4 
DRILL ROD—Discounts from list price are as follows at the (ease lots)...... 62.00 43.00 45.50 48.50 33.50 40.00 33.00 
places named: Copper sheets quoted above hot rolled 16 oz.. cold rolled 14 oz. and 
. Extra Standard heavier, add 1c.: polished takes 1c. per sq.ft. extra for 20-in. widths and 
em WUE ccm h eee cece ees essoceeseeeeeneees 30 % 410 % under: over 20 in.. 2¢ 
Pe 6s cee SME EREOSCERE CS KeDe OO eRe ORR OOS SS 35 % 10% 
icag eee ee ee ee 35 % q O% P . . 
aaa sis sate BRASS’ RODS—tThe following quotations are for large lots 


— . : , , . mill, 100 Ib. and over, warehouse; 25% to be added to mill prices 
SWEDISH (NORWAY) IRON—The average price per 100 Ib. in for extras: 50% to be added to warehouse price for extras: 


ton lots, is: . 
Mar. 14, 1918 One Year Ago oS 1918 One Year Azo 
Wew VOOR “co icccccccceccccceccses enbiGe-d $15.00 $9.50 a Tt adept sede bebe decease 35 25 $4: 00 
ClevelaNG .nccccccccccscsccccees - 15.00 7.50 ln i a Poy cyt 
GCHECRTO ceccccccccccecscceces ; 15.00 6.75 paren che Se cacheable tech Seca po + so 
In coils an advance of 50c. usually is charged. ; ’ } 
ZINC SHEETS—tThe following prices in cents per pound prevail: 


Note—Stock very scarce generally 












Cel BUR Se Te 6608 6606 66 he tee atdceinnncéuinwenes 19.00 
WELDING MATERIAL (SWEDISH)—Prices are as follows in cents In Casks——_, ——Broken Lots— - 
per pound f.o.b. New York, in 100-Ib. lots and over: Mar. 14. One Mar. 14. 
' : 1918 Year Ago 1918 Year A 0 
—— Wire* Cast-Iron Welding Rods a eo 21.50 29 00 23.00 22 00 
4 : New York ces asweeuses 20.00 23.00 20.50 
%. 4h. 3S £5 ee 16.00 Arinee 51°5 69'5 hot 
No. ui ay a No. #5 % by 19 in. long. Seite 14.00 SD kc hdveesencne seve 21.50 50 »” OO 
; — 3% by 19 in long......... 12.00 
No | per ee 21.00@30.00 % by 21 in. long......... 12.00 ANTIMONY—Chinese and Japanese brands in cents per pound 
#4 No 14 Lis w- , , , ton lots. for spot delivery, duty paid: 
y L *Special Welding Wire Mar. 14,1918 One Year A:0 
No 50 sete e eens % PR, ...-. 33.00 New York PE eer Te Tee y 13.50 31.00 
‘ .. 30.00 Cleveland . Cet nae eeice oe 16.50 34.00 


16.00 32.00 





Very searce 38 00 Chicago 
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OLD METALS—The following are the dealers’ purchasing 
prices in cents per pound: 
-— New York — —Cleveland— 
at 14, One Mar. 14. One 
918 Yr. Ago Sy Yr. Ago Chicago 
vy and crucible ry 00 25.00 29.00 22.25 22.50 
Cover Peavy and wire... 21.00 24.50 28.00 21.50 30.75 
Coppe or. light and pottoms a Y 00 21.00 24.00 20.50 20.00 
" DOE codees sees 6. 00 6.50 8.00 6.00 6.50 
Le "ean SR . 4.95 6.00 7.50 5.00 5.00 
am ME .ccsveacks 14.25 15.50 18.00 18.00 18.50 
Brass, MAME ate. sss 1050 11.00 14.00 12:00 12:50 
No.1 yellow brass turnings 7 50 17.00 19.00 12. 00 12.00 
Zit uk aetna ate . 5.50 7.50 5.25 25.00 5.25 
ALUMINUM—The following prices are from warehouse at 
places amed 
‘ sa New York Cleveland 
No. 1 aluminum, guaranteed over 99° pure. in : 
igots for remelting (ton lots). per Ib..... 37-39. B2e. 


COPPER BARS from warehouse sei) as follows in cents per pound, 


for ton lots and over: 


Mar. ‘14,1918 One Year Ago 


je Mie 664s esdekecehbeheseneGte wear 36.00 j 
to" cry iene aera cme Rael 34.50 47.09 
COD ok venti eneew eee eeu eeenens Bue 30.00 43.50 

BABBITT METAL—Warehouse prices in cents per pound: 





—New York——, Se ——Chicago——_, 


Mar. 14. One Mar. 14, ne Mar. 14, One 
918 Year Ago 1918 Year Ago 1918 Year Ago 
Best grade... 90.00 65.00 90.00 62.00 90.09 60.00 
Commercial 50.00 85.00 30.00 19.50 30.00 30.00 
NUTS—From warehouse at the places named, on fair-sized 
orders, the following amount is deducted from list: 
—New York—_. ——Cleveland—, —} ~~? “hm 
Mar. 14, One Mar. 14, One Mar. 14. 
1918 YearAgo 1918 YearAgo 1918 Year | Ago 
Hot pressed square. . .$1.00 $0.50 $1. 40 $2. 75 $1 * $3.00 
Hete pressed hexagon. 1.00 50 1.30 “75 3.00 
Cold punched square. 1.00 50 75 ) 50 1. 36 2.50 
Cold punched hexagon 1.00 50 By £5) 3.00 1.00 3.00 


Semifinished nuts sell at the following discounts from list price: 
Mar. 14, 3 1918 One Year Ago 


i , FPP rrer erect % 50% 
ee ore err ee ne 60 % 50—10% 
GD ba cacene sce sesbeennceewasetéas 50% 50—10% 


CARRIAGE BOLTS—From warehouses at the places named 
the following discounts from list are in effect: 
New York Cleveland Chicago 
Oe a a ie aa Ce a ae 30% 45% 40——2 14 | ie 
a He ee 10% 35 % 30—h % 


MACHINE BOLTS—Warehouse discounts in the following 


‘ities: 
er” York Cleveland Chicago 

% by 4 in. and smalier........... 0% 50 % 40—10 % 
Larger and longer up to 1 in. by 30 in. q 5% 40% 35—5 % 

WASHERS—From warehouses atthe places named the following 
amount is deducted from list price: 

For wrought-iron washers: 
New York ..... $1.00 Cleveland ..... 2.00 Chicago ..... $3.00 


For cast-iron washers the base price per 100 Ib. is as follows: 
New York 5.00 Cleveland ..... $4.50 Chicago 

COPPER RIVETS AND BURS ¢ell at the following rate from 
warehouse: 





———_—_—— Rivets Burs —, 
Mar. 14,1918 One Year Ago Mar.14,1918 One Year Ago 


Cleveland. List pine | 10% List plus10% List plus i0% List plus 10% 

Chicago... List p List price List price List price 

New York. 20% rem list 16 lk % from List plus 5% 102% % ~ from 
ist 


_RIVETS—The following quotations are allowed for fair-sized 
orders from warehouse: 


New York Cleveland Chicago 
Sh 8 Ee ee 30% 35 % 40% * 
PET. wantin pak ane ek seme s 30% 35 % 40% * 
*For less than keg lots the discount is 35%. 
Button heads, 3, 7, 1 in. diameter by 2 in. to 5 in. sell as fol- 
lows per 100 Ib.: 
mew Week ..ccs $700 Cleveland ..... $5.85 Chicago ..... $5.50 
Soneheads, same sizes: 
New York $7.10 Cleveland ..... $5.95 Chicago 5.60 


MISCELLANEOUS 


SEAMLESS DRAWN TUBING—The base price in cents per pound 
from warehouse in 100-Ib. lots is as follows: 


New York Cleveland iy} 
as ali i Ps we Bik Neils adres BN 39.00 37.50 00 
eS ye Pe ee eee 36.50 35.50 40: 00 


For immediate stock shipment 3c. is usually added. The prices of 
course vary with the quantity purchased. For lots of less than 100 Ib. 
but not less than 75 Ib.. the advance is 1c.; for lots of less than 75 Ib. 
but not less than 50 Ib.. the advance is 24%c: over base (100-Ib. lots); 
for less than 50 Ib. but not less than 25 ib., 5c. should be added to the 
base price; and for quantities under 25 Ib. the increase above base is 10c. 


TIN PLATES—Warehouse prices per box: 


Coke tin plate, 14 x 20: 
-——New York——. — Cleveland —. — Chicago —, 
Jan.11, Mar. 14. One Mar. 14 One 
1918 1918 Year Ago 1918 Year ‘Age 
SN i os hie Sa $12.00 $10.00 $8.75 $11.75 $8.00 
Be Oe Da wewne 12.15 10.15 8.90 11.90 8.15 
Terne plate, 20 x 28: 
Base Net Coat- 
Weight Weight ing 
100 Ib. aoe ae . .$19.00 $18.95 $17.90 $14.95 $12.70 
[C. 14 8. . 19.36 19.25 18.25 15.25 13.05 
I. C. +70 7 21.30 21.75 20.35 17.05 15.35 
I. C. i ar 21.50 21.75 19.25 16.10 13.85 
I. C. 221 | - 22.00 22.50 19.50 16.60 14.40 
z. 6. B36 3O..... . 22.50 23.25 20.50 17.75 15.30 
I.C. i ere ! 23.00 24.50 21.30 18.50 16.25 
I.C. 36 eee 23.50 2%.75 223.25 19.50 17.20 
I. C. —l— OE 25.00 26.75 223.25 20.50 18.10 
I. C. See GQiicrs>+snn0 Gee 28.00 24.55 21.75 19.35 
Note—Quotations for New York furnished application. 


only on 


Above are the last market prices quoted, about Jan. 11 


COTTON WASTE—The following prices are in cents per pound: 
——_New York—_——"—_. 
Mar. 14, 1918 One Year Ago. Clev — 


8.50 to 12.00 10.00to012.00 12 1 
1 





Chicago 


Colored mixed. 2.00 to 13.00 
White 


Hppapenypii 100101200 130001500 16:00 0:00 to 12.00 
SAL SODA sells as follows per 100 Ib.: 
Mar. 14,1918 One Month Ago One Year Ago 
EE kis 6 ink ae bik ers $1.75 $1.75 $1.75 
Philadelphia ......... e¢ 1.75 1.75 1.75 
ene 2.35 7.35 2.10 
EE ee Dawa s ae0-< Sk acetes 2.00 2.50 1.85 


COEE—The following are prices per net ton at ovens, Connells- 


ville, and cover the past four weeks: 

Feb. 15 Feb.21 Feb. 28 Mar.7 Mar. 14 
Prompt furnace ....... $6.00 $6.00 $6.00 $6.00 $6.00 
Prompt foundry ....... 7.00 7.00 7.00 7.00 7.00 


WIPING CLOTHS—In Cleveland the jobbers’ price per 1000 is 
as follows: 
13% x 13% $45.00 13% x 20% 
In Chicago they sell at $30@33 per 1000. 


FIRE CLAY—The following prices prevail: 


Mar. 14,1918 1 Month Ago 
NE ns. wcwh eked ewe biae ea ak 100-lb. bag $0.50 -f 
RE cc  eexqdat inal vena 375-lb. bag 2.50 2.00 


ROLL SULPHUR in 360-Ib. bbl. sells as follows per 100 Ib.: 


Mar. 14,1918 One Month Ago One Year Ago 
\ i. eee ee $4.30 ~*~ 15 to 4.30 $2.25 
Cleveland ........-eee0% 4.50 50 2 60 
GRORGD ccc ccccsecccse 4.00 4 ‘00 2.65 


LINSEED OIL—tThese prices are per gallon: 
— New York—. -—— Cleveland —, — Gatenge — 
ne 


Mar. 14. One Mar. 14, One Mar. 
1918 YearAgo 1918 YearAgo 1918 Year Ago 
Raw per barrel.... $1.56* $0.99 $1.60 $1.05 $1.65 $0.98 
POE. GB cce sss EE 1.09 1.75 1.15 1.75 1.08 


* Nominal. 


WHITE AND RED LEAD in 500-Ib lots sell as follows in cents 





per pound: 
Red —  —— —_ Mhite—____. 
Mar. 14, 1918 1 Year Ago Mar. 14,1918 1 Yr. Ago 
Dry In Oil Dry InOil andiIn Oil and In Oil 
25- and 50-Ib. kegs 11. ae 11.900 10.50 11.00 050 19.50 
12%-Ib. keg ..... 11.7 11.25 10.75 11.25 10.75 10.75 
19)-Ib. keg ...... 11.25 11.50 11.00 11.50 1100 11.00 
1- to 5-Ib. cans... 13.25 13.00 12.50 12.50 13.00 12.50 
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METAL WORKING 
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NEW ENGLAND 


Remington Arms 
manufacturer 
is building a 
Sea- 


Conn, 1 agg a dag 
U. M. C. Co., Palisade Ave., 
of fire -. and ammunition, 
61 x 417 ft. addition to its plant on 
view Ave. 


Conn., Bridgeport—G. Young has awarded 
the contract for 1-story, 20 x 72 ft. addi- 
tion to his foundry. 

Conn., Fairfield—The Bullard Machine 
Co., Broad St., has awarded the contract 
for two 1-story, brick and steel factories. 

Conn., Hamden—(New Haven P. O.)— 
The Whitney Blake Co., Dixwell Ave. and 
Treadwell St., manufacturer of insulated 
wires, let contract for I-story, 60 x 400 
ft. concrete and steel addition to its fac- 
tory. 

Conn., Waterbury—The Waterbury Manu- 
facturing Co., 568 North Main St., manu- 


is building a 46 x 


facturer of brass goods, 
addition to 


66 ft. brick steel and concrete 
its plant. 
Machine 


Mass., Atileboro—The American 


Co. is having plans prepared by F. P. Shel- 
don & Son, engr., Industrial Trust Bidg., 
Providence, R. IL, for a 2-story, 74 x 100 


ft. pattern storage building. Estimated 


cost, $50,000. 


Ayer—E. O. Proctor, West Main 


Mass., 
contract for a 1-story, 


St., has awarded the 





119 x 184 ft. garage Estimated cost, 
$20,000. 

Mass., Bosten—Fire recently damaged 
the plant of the J. Pollak Tool and Stamp- 
ing Co., 6 Freeport St. Loss, $25,000. 

Mass., Boston—Fire recently damaged 
the plant of the Stuart-Owland Co., 234 


manufacturer of electrical 


000, 


Congress St., 
equipment. Loss, $35 


Mass., Boston—The Westerly Textile Co 


which has recently increased its capital 
stock to $300,000, is in the market for new 
machinery. 


Mass., Provincetown-—The Cape Cod Fish 
Products Co., 293 Bridge St., has awarded 
the contract for a 4-story, 80 x 190 ft. cold 
storage plant Estimated cost, $12,000. 


MIDDLE ATLANTIC STATES 


Md., Baltimore—The Lord Baltimore 
Press, Greenmount Ave. and Oliver St., has 
awarded the contract for a l1-story, 43 x 
79 ft. addition to its press room. Estimated 
cost, $2000. 


Md,, Baltimore—The Northern Central 
R.R. has had plans prepared by C. D. 
Pruden, Engr., Bayard and Warner St., for 
a 1-story metal toolhouse to be erected on 
Loneys Lane. 


Md., Baltimore—Swift & Co., Union 
Stock Yards, Chicago, has purchased a 4- 
story warehouse, here, at 308-10 South 


and a 2-story warehouse at 312 
and plans to install cold 
same. 


Eutaw St. 
South Eutaw St., 
storage facilities in 


Md., Hagerstown—The 
land R.R., Continental 
plans to build a l1-story, 30 x 35 ft. addi- 
tion to its wheel works here. Estimated 
cost, $10,000. H. R. Pratt, Baltimore, ch. 
ener. ; 


N. Jd,, 


Western Mary- 
Bldg., Baltimore, 


Bordentown—The Manual Train- 


ing and Industrial School is building a ma- 
chine shop. 





hd. 
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re- 
capital 
stock, has taken over the plant of J. Ped- 


Lutz Co., Ine., 


$100,000 


Caminden—The 


N. Jd. 
with 


cently incorporated 


rick Foundry Co., 24th and Hayes Ave., 
and plans to build an addition to same for 
the manufacture of castings used in mak- 
ing compression tools and machinery. R. 
A. Rutheford, mer. 


N. J., East Orange—The Union Drawn 
Steel Co., recently incorporated with $500,- 
000 capital stock plans to establish a plant 
to manufacture steel products. F. H. Ad- 
vence, Poughkeepsie, N. Y., T. McConnell, 
254 Bellefield Ave., Pittsburgh, and 8S. 
Heppenstall, 1217 Heberton St., Pittsburgh, 
incorporators. 


7 * 
foot of 


Elizabeth—The R. Gilchrist Co., 
Livingston St., manufacturer of 
manganese, etc., has increased its capital 
stock from $25,000 to $175,000 and plans 
to build an addition to its plant. 


Hoboken—F. Ferguson & Son, 122 
will soon start construction 

l-story, 50 x 130 ft. addition 
Estimated cost, $8,000. 


N. d., 
Clinton St., 
work on a 
to its plant. 


Newark—The Clucker & Hixson 
Co., 37 ‘Murray St., New York City, manu- 
facturer of automobile supplies, has ac- 
quired a building at 145 Frelinghuysen 
Ave., here. and plans to equip same for its 
own use. 


N. 4, 


N. J., Newark—The Diehl Manufacturing 
Co., Trumbull St., Elizabeth, manufacturer 
of ‘electric motors, has awarded the con- 
tract for a 4-story, 62 x 300 ft. factory with 
a 1-story, 62 x 242 ft. and 1-story, 50 x 86 
ft. wing, to be erected on Frielinghuysen 
Ave., here. Estimated cost, $185,000. 
Noted Feb. 28 
Glorieux, 122 Cot 
contract for a 
Estimated cost, 


N. J., Newark—W. L. 
tage St., has awarded the 
60 x 200 ft. foundry. 
$13,500. 


N. J., Perth Amboy—The Standard Con- 
Phila- 


crete Machinery Co., Bulletin Bidg., 
delphia, plans to build a plant here. Es- 
timated cost, $30,000. 

N. J., Seaside Heights—The Barnegat 


Ice Manufacturing Co. plans to build a 
4-story, 75 x 100 ft. ice and cold storage 
plant. Estimated cost. $30,000. 


Buffalo Wagon 
is having plans 
778 Gene- 
and 33 x 
Welch, 


N. Y¥., Buffalo—The 
Works, 113- 15 Charles St., 
prepared by J. A. Brown, Arch., 
see St., for a 2-story 11 x 50 ft. 
43 ft. addition to its plant. W. D. 
Pres. 


N. Y., Buffalo—The Delaney Forge and 
Iron Co., 300 Perry St., will soon receive 
bids for a 1-story, 130x500 ft. forge shop. 
Estimated cost, $125,000. The company 
will install forging equipment and blowers. 
G. O. Gondree, 300 Perry St., engr. 


N. Y¥., Buffalo—The Hard Manufactur- 
ing Co., 117 Tonawanda St., manufacturer 
of metal and spring beds, plans to rebuild 
a 2-story, 75 x 150 ft. factory recently de- 
stroyed by fire. Estimated cost, $40,000. 





N. Y., Buffalo—The Hewitt Rubber Co., 
240 Kensington Ave., manufacturer of air 
brake hose, has increased its capital stock 
from $1,500,000 to $3,000,000 and plans to 
build an addition to its plant 


Buffalo—The Pullman Co., 79 
Chicago, has awarded the 
its l-story, repair 
The company 
foundry and 


Re We 
East Adams S8t., 
contract for rebuilding 
shops, at 1770 Broadway. 
will install machine shop, 
forge shop equipment. 
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N. Y¥., Depew—The American Car and 

Foundry Co., Michigan and Clark Ave., [e- 

troit, Mich., has had plans prepared for 

a 1-story, 10 x 107 ft., 18 x 30 ft., 18 x 90 

ft., 30 x 60 ft., and an a x 55 ft. addition 
to its plant, here. J, A. C. Schueback, mgr 


- ¥., Jamestown—The Jamestown Wheel 
- Axle Co., 29 Chestnut St., is receiving 
bids for a 1-story, 100 x 130 ft. addition to 
its factory and storage building. F. P 


Hall, mer. 
N. ¥., Mt. Vernon—The Triplex Safety 
Co., manufacturer of safety devices, has 


awarded the contract for a 1-story factory 
Estimated cost, $50.000. 


New York—(Borough of Bronx) 
—A. Heiss, 518 East 133rd St., manufac- 
turer of wagons, plans to build a 2-story, 
35 x 95 ft. addition to its plant. Wstimated 


N. W., 


cost, $15,000. 

N. Y¥., New York—(Borough of Brook- 
lyn)—L. Max, 1065 41st St., has had plans 
prepared by M. A. Cantor, arch., 371 Ful- 
ton St., for a 1-story, 71 x 105 ft. brick 
garage to be erected on Ft. Hamilton Av 
Estimated cost, $22,000. Noted Mar. 14. 


N. Y¥., New York—(Borough of Brook- 
lyn)—L. Tickle, c/o R. T. Short, arch., 37" 
Macon St., will soon award the contract 
for a 1-story, 60 x 100 ft. machine shop 
to be erected at Verona and Richards St 


New York—(Borough of Manhat- 
S. Coffin, 310-312 West 144th St., 
has awarded the contract for altering a 
4-story, 50 x 100 ft. brick stable into a 
garage. estimated cost, $25,000. 


mm Be 
tan)—E. 


N. Y¥., New York—(Borough of Manhat- 
tan)—The Sedgwick Machine Works, 86 
Carroll St., Poughkeepsie, has acquired a 
site here at 150 West 15th St., and plans 
to establish a factory. 


N. Y., Niagara—The National Carbon 
Co., College Ave., has awarded the con- 
tract for a 2-story, 20 x 144 ft., 1-story. 
70 x 144 ft., 6-story, 63 x 108 ft. and 1- 


reinforced concrete 
its factory. 


70 ft., steel, 
addition to 


story, 49 x 
and brick 


N. Y., Syracuse—The Crouse Hinds Co.. 
Union Bldg., manufacturer of machinery, 
has had plans prepared by Gaggin & Gag- 
for a 2-stor) 


gin, arch., University Bldg., 
factory, Wolff St. Estimated cost, $1/!,- 
000, : 

Penn., Corry—Fire ‘recently destroyed 


the plant of the Raymond Manufacturing 


Co., manufacturer of springs for airplane 
and motor service. 

Penn., Harrisburg—Yoffee Bros., 2% 
Cameron St., is receiving bids for a 2-story, 
61 x 91 x 131 ft. garage. Estimated cost. 
$25,000. Noted Feb. 21. 

Penn., Holmesburg—(Philadelphia P. ©.) 
—The American Bronze Co., Rhawn and 


Hegeman St., plans to build a 1-story, 1% 


x 88 ft. addition to its plant. 


Penn., Latrobe—The Latrobe Foundr) 
Co. has had plans prepared for a 2-story. 
86 x 265 ft. brick foundry. Estimated cost. 
$15,000. 


Um- 


Lebanon—The J. R. & H. G. 
machinists and foundrymen 
2-story steel machine shop at 
and Pleasant Ave. 


Penn., 
berger Co., 
building a 
Willow St. 


Penn., Philadelphia—W. C. Carmen, 1--" 
West Allegheny Ave., is receiving bids [0 
a 2-story, 50 x 200 ft. garage. Estimated 


cost, $20.000. + 
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Manufacture 
of the 


4.7-Inch Gun 
Model 1906—I 


By E. A. SUVERKROP 








The manufacture of artillery is probably the most highly specialized industry in the United 


States. 
who knew anything at all about it. 


ber of contracts for guns have been awarded to private concerns. 


Up to the outbreak of hostilities there were less than half a dozen firms in the country 
Since the entry of the United States into the war a num- 


Appreciating the waste of ef- 


fort for each of these firms to send representatives to the Government arsenal to learn the art 
of gunmaking the “American Machinist,” with the codperation of the War Department, has dele- 


gated one of its editors to gather all available data on this little known activity. 


It is hoped 


that this series of articles will be of material assistance to the manufacturers and incidentally to 


our boys at the front. 





' , THEN received at the arsenal, the forging for 
the tube (the first of the set of rough forgings 

to be machined) is roughbored and turned to 

the sizes given in Fig. 1. As the bore is approximately 


4.3 in. in diameter this leaves but 0.2 in. a side to be re- 
moved in the arsenal’s first rough- and finish-boring 


One end of the tube is first chucked in a four-jaw in- 
dependent chuck B on the live spindle of the lathe. The 
other end is supported on a revolving center P, Fig. 3, 
mounted in the tail spindle, the large conical end of the 
center entering the rough-drilled hole in the forging. 

The lathe operator then places a parallel across the 


operations. The breech end of the rough forging is ways of his lathe, and using either an ordinary sur- 

8.1-in. out- face gage 

side diameter , 304" ; or one that 
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FIG. 2 


should therefore be remembered that the hole in the 
rough forging is usually drilled from both ends, and 
that the two rough-drilled holes are seldom exactly 
round or concentric; therefore it is often necessary to 
humor the forging so that it will clean up both inside 
«nd outside. In Fig. 2 the error in the rough-drilled 


hole is exaggeratedly shown, the dotted line indicating 
the true hole. 





enough’ to 
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TELLTALING 





THE ROUGH BORE 


clean up, the hole in the end for the tail center is 
thrown over, and if necessary the jaws of the chuck are 
adjusted so that the tube wil] run true. But the oper- 
ator must be careful that he does not throw the work 
so much that the bore will not clean up to the dimen- 
sions desired. 

The setting of the tube in the lathe having been ac- 
complished the operator proceeds to turn two steady- 
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rest spots, one near each end of the tube, as shown at 
N and O, Figs. 1, 2 and 3. As the accuracy of the sub- 
sequent operations depends on the accuracy of these 
spots, care should be taken to have them as nearly 
cylindrical as possible; and also, for the sake of speed 
in handling later, to have them positioned properly; that 
is to say, they should be an equal distance from each 
end of the forging so that it will not be necessary to 
readjust the steadyrest on the lathe bed when reversing 
the tube in the lathe. 

The speed of the‘lathe for spotting should be such 
that there is no tendency for the work to whip, which 
is sure to occur if the speed is too high, and which 
results in spots that are out of round. On work that will 
permit of it both the spots should, for the sake of rapid 
production, be of the same diameter to avoid frequent 
adjustment of the steadyrest jaws. The spots should be 
deep enough to have a uniformly clean surface, but as 
it may be necessary later to respot in order to bring the 
rough bore nearer to concentricity they should not be 
made deeper than necessary. 

On the 4.7-in. tube the spots are about 3 in. wide 
and about 10 in. from each end, as shown in Fig. 1. 
After they have been turned the breech end of the gun 
tube is still gripped in the four-jaw independent chuck 
in the headstock, but the steadyrest at C, Fig. 2, 
is adjusted to the spot-O near the muzzle end and the 
tailstock is run back out of the way, as shown in Fig. 
3. When adjusting the steadyrest the operater sees that 
the carriage is between the tailstock and the steadyrest. 

If it is desired to telltale the entire length of the gun 
from one end, the lathe should be three times the length 
of the work, or floor space must be available for mount- 
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side for shrinking the jacket on. The operation of 
telltaling is employed to ascertain whether or not the 
tube will clean up to the desired sizes. 

In the illustration, Fig. 3, and the line engraving, 
Fig. 2, similar reference letters will be used so far as 
possible, so that the reader can more readily follow the 
























































operation. The tube 

P 2 3 | 4 A is held at the breach 

end in the four-jaw 

, P = 0 0 independent chuck B, 

| and supported at the 

‘muzzle end in the 

. | ° “ ” st steadyrest shown. The 
ee | telltale is a cranked 
: | vif “ ad rod of rough machine 
a. 2 steel—in this instance 

“ . | . oe it: is 3-in. diameter 
| » i - round steel—but many 

P ae | , ; are of flat bar, the 
| . ‘ r narrow dimension 

e ° | . | . | . __| vertical when in work- 
ing position. The 

FIG. 4 came vem NUMBERED part D of the telltale 


is a little longer 
than the length of the tube A and is roughly graduated 
with the edge of a half-round file at each foot of its 
length. Mounted in the toolpost FE is a piece of rect- 
angular steel shown in detail at F. Its shank G fits the 
slot in the toolpost. The cylindrical portion H acts as 
a pivot for the telltale to swing upon. This part of the 
telltale is shown in detail at J. The end of the pivot H 
is threaded and furnished with a nut and washers to 
provide adjustment so that it can be made a free, but 











FIG. 3. 


ing the telltale and scale. The lathe shown in Fig. 3 
is a little more than twice the length of the tube, as in 
this instance the tube is telltaled for half of its length 
only and then turned end for end in the lathe and the re- 
mainder telltaled. 

The sizes of the rough-turned and drilled forging are 
given in Fig. 1. At A and B are given the sizes of 
the roughing (hog-nose) and finishing reamers that are 
passed through the tube before it is turned on the out- 














LATHE SET-UP FOR TELLTALING 


not a loose fit sidewise when the part 7 is assembled on 
it. The end of tlie telltale that enters the tube is turned 
upward at right angles to the body of the bar D so 
as to give a point contact on the top wall of the bore. 
The indicating end J of the telltale is the same length 
as the end D, and in order to keep the contact point of 
the telltale against the top of bore of the tube a weight 
W is hung on J. About the same distance from the 
fulcrum point J as the contact point, a scale K is at- 
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tached to J by means of an ordinary C-clamp. The 
scale is graduated in hundredths, and as it and the con- 
tact point are equidistant from the fulcrum, any move- 
ment of the contact point will be reproduced by the 


scale. A heavy parallel L is placed astride the ways of 
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face gage M to one of the larger graduations on the 
scale K, as, for instance, at an inch mark. He has al 
ready prepared a piece of paper, as shown in Fig. 4, 
so that the record of the errors can be kept for refer- 
ence should they prove so bad that they must be cor- 
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FIG. 5 


the tathe, and on it the operator places the surface 
gage M. 

As the end of the forging was set upon the rotating 
center P when the spot O was turned, the end of the hole 
is pretty sure to run approximately true; for this rea- 
son the first test of the concentricity of the tube is 
taken at a depth of 1 ft. To do this the lathe carriage 


COMPONENT PARTS OF COMBINATION BORING 













TOOL 


rected. The row of figures 1, 2, 3 and 4 at the top 
represent the four jaws of the chuck. The vertical 
figures on the first column represent the depth in feet 
within the tube at which the readings have been taken. 
It will be noticed that all the reading under No. 1 jaw 
are at zero. The reason for this is that the readings for 
each depth are started at the No. 1 jaw and the needle of 





FIG. 6. 


is moved till the first foot graduation on the telltale 
is lush with the end of the tube. 

Sefore proceeding with the telltaling the operator 
chulks the figures 1, 2, 3 and 4 on the four jaws of the 
chick and also chalks a mark on the tube opposite the 
Nc. | jaw. This is done so that the approximate loca- 
tions of the eccentricities of the bore can be known. 

‘vith the work and chuck so turned that jaw No. 1 
t the top, the operator sets the needle of the sur- 





FINISHING REAMER AND HOGNOSE READY FOR FINAL SIZING OF THE WOODS 
















the surface gage is set anew on the inch graduation on 
the scale as the readings for each depth are begun. 
Having set the needle to the inch graduation on the 
scale the operator turns the work and chuck till the No. 
2 jaw is at the top. He then looks at the needle of the 
surface gage and observes whether the scale has moved 
up or down with relation to it. If the telltale has moved 
up or down, the reverse of the amount of its movement 
will be readily seen and read in the altered position of 
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the inch graduation with relation to the surface-gage 
needle. If there be any change it is marked on the 
chart in the square under No. 2 jaw and opposite the 1- 
ft, depth, the letter a@ meaning above and Db below. 
The work and chuck are then turned to bring No. 3 jaw 
on top, and the next reading taken and recorded. After 
No. 4 jaw has been telltaled in the same manner the car- 
riage is moved to bring the telltale to the 2-ft. depth; 
the surface gage is again set at the inch mark on the 
scale and the operation repeated. 

The chart shown is not from actual practice, but 
shows conditions that might very easily occur. 

Having telltaled each foot of half the length the tube, 
it is reversed end for end in 


the lathe and the other end § 

telltaled in precisely the same s 

manner. If the maximum 3 —_0.437"14.U.S Stat Thrids 

eccentricity is not enough PS oF ee 

to prevent the tube from ne "ee Serrecee. 
cleaning up both inside and Li 4 6” . 

out with the steadyrest spots : Pee a ™ 2 _ 
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hole must be started for them. This is done with an 
ordinary, single-pointed boring tool held in the tool- 
post of the lathe. 

The internal spot marked A, in Fig. 1, is for the 
finishing tool, or reamer as it is termed in the arsenal, 
and the one marked B is for the roughing drill or hog- 
nose. These two tools are put through the tube be- 
fore it is turned on the outside preliminary to shrinking 
on the jacket. It will be observed that the finish bore 
is 4.6 in., which leaves 0.10 in. to take out before the 
gun is finished. This allowance is necessary because of 
a slight distortion that may occur in the shrinking oper- 
ation. (It may be noted that the size of the hole is also 































used in telltaling it, the op- 
erator proceeds with the 
next operation; which is in- 
ternal spotting for the rough- 
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gripped in a similar four- FIG. 7. 
jawed chuck that is revolv- 

ably mounted on the tail spindle of the lathe in place 
of the cone center P, Fig. 3. 

The chart, Fig. 4, numbered javs and chalk marks 
on the tube tell the operator the :.mount and location 
of the eccentricities on the inside of the tube. The ex- 
terior of the tube is under his eye and he can see just 
how much he dares to throw that. He then proceeds 
to divide up the available metal between the exterior 
and the interior. This is done by shifting the jaws of 
the chucks at either or both ends. The original spots 
on the tube give him positive surfaces from which to 
measure. Measuring is done with the aid of a surface 
gage set on a parallel athwart the ways of the lathe. 

Having thus balanced the external and internal ec- 
centricities he proceeds to turn new steadyrest spots. 
These are usually made alongside of the original ones 
and nearer the ends of the tube. Having made the new 
spots, the muzzle end of the tube is again carried in the 
steadyrest, the four-jawed chuck is removed from the 
tail spindle and the tailstock run back out of the way. 

The boring tools used for gunmaking are what used to 
be called lag drills; that is to say two lipped drills 
cutting at or near the end and steadied in the bore by 
wooden lagging which fits tightly in the hole made by 
the drill itself. Where drills of this type are used the 


DETAILS OF COMBINATION BORING TOOL AND PARTS 


likely to be decreased by the compression of the jacket 
when it is shrunk on; this will be referred to later.) 

The speeds for spotting this size tube at the arsenal 
are 14 r.p.m. for the roughing cuts and 6 r.p.m. for the 
finishing cuts. No lubricant is used for the external 
spots, but on the internal one, marked A in Fig. 1, lard 
oil is used to obtain a smooth surface that will not cut 
the woods on the finishing reamer. 

The tube is now ready for the boring operation, but 
before following it to that operation we had better go 
over to the reamer department and see how the hog- 
noses and finishing reamers are made. 

It was previously stated that the boring tools are 
practically the same as the old lag drills used years ago 
for boring straight holes; but while their principle is 
practically the same, the tools used at the arsenal and 
developed there in past years possesses refinements and 
conveniences not known to the users of the old-style 
tools. The results obtained with these tools are re- 
markable. For instance, when boring the tube for a 
16-in. gun recently, one side of the boring tool in places 
took a cut of about § in. while the other side was cut- 
ting barely } in.; the hole was nearly 70 ft. long and 
in that length the variation from a straight line was 
less than 0.01 in. 
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The heads of the boring tools are for the smaller 
sizes—in which the 4.7 in. is included—made of ma- 
chine steel. The larger ones are made of steel, semi- 
steel and in some cases of iron castings. The form of 
head now almost universally used at the arsenal is 








BORING HEAD ON CENTERS READY FOR 
ASSEMBLING 


FIG. 8. 


shown in Figs. 5, 6 and 7. It is termed the combination 
head; that is to say, by merely changing the cutters the 
same head is used for both roughing and finishing. 
Centers are provided at both ends of the body A, which 
is finished all over. At one end is the taper shank B 
that fits the tapered hole in the boring bar. A cotter 
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of the cutters E. The boring bars are provided with 
copper oil tubes laid in milled grooves along the sides. 
The seats for the inserted cutters are also uniformly ma- 
chined so that the inserted cutters can be used inter- 
changeably. Each head will bore a variety of sizes 
within a fairly wide limit. This latter feature is ob- 
tained either by packing the cutters out radially or by 
using wider cutters, and of course means lengthened life 
for the cutters, as they can be reground and packed out 
to size. The packing for the cutters is made of steel, 
brass and paper. 


COMBINATION BORING HEAD 


The line engraving, Fig. 7, and the illustrations, Figs. 
5 and 6, give an excellent idea of the combination bor- 
ing head. The inserted cutters F and E’ are provided 
with elongated bolt slots for radial adjustment. The 
face G fits snugly against the back H of the cutter recess 
in the head, and the face J either abuts direct on the 
face J or upon shims between it and J. 

The operation of preparing a boring head for use is 
as follows: 

The operator inserts the cutters in their seats in the 
head, if necessary packing each side out the required 
distance with shims of steel, brass or paper so that there 
will be a few thousandths to grind off the edge. Before 
finally tightening the capscrews that hold the cutters 
he sees that they are properly seated at both edges 
where they bring up against the seat in the body. This 
he does with a hand hammer. This assembling is done 
with the head between centers in the lathe, as shown 
in Fig. 8. The capscrews K, Figs. 5 and 8, are then 
screwed down tightly and the seating of the cutters 
again tried with the hammer. The operator then takes 
a rectangular piece of copper of a size that will fit the 
toolpost of the lathe and sets it in the toolpost, as shown 
in Fig. 8 at L, just as though he were going to turn the 











FIG. 9. 


hole C passes through the bar and taper shank, and two 
keys and a cotter X, Y and Z seat the head A securely 
in the bar and prevent it from turning under working 
conditions. The head is drilled for two oil ducts, the 
face of the body being milled for two copper oil pipes 
D which lead the lubricant directly to the cutting edges 





ROUGH TURNING THE WOODS 


cutters with the soft copper tool. The reverse however 
is the case, for with his hands he turns the boring head, 
and with one of the cutters takes a light shaving off 
the end of the copper tool. Without changing the posi- 
tion of the copper tool the second lip is brought around 
also by hand and its location with relation to the shaved 
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portion of the copper tool noted. If necessary one or 
other of the inserted cutters is packed out so that they 
both will be equidistant from the axis of the head. 

The next operation is grinding. In the smaller sizes 
this is done between centers ‘on a cylindrical grinding 
machine and needs no explanation. On the larger sizes 
the grinding is done by a grinding attachment in the 
large lathe where the boring tool is assembled. The cut- 
ters referred to as FE, in Figs. 5 to 8, are those for the 
hognose, which cut on the 
forward end only. The 
front ends of the cutters 
are next ground with a 
cutting clearance of 3 
degrees. The cutters hav- 
ing been ground the head , 
is taken back to the lathe 
and tested again with the 
copper tool. This time the 
operator carefully stones 
away any difference in 
height of the forward or 
cutting edges of the two 
cutters E. The head is now ready for the lagging of 
wood pieces M, Figs. 5, 6, 7 and 9. The wood used 
in the arsena! is hard maple soaked in mineral-lard oil, 
but the writer has used hard English beech and apple 
wood, both of which gave satisfaction. 

To hold the wood pieces in this size of head, three 
h-in. bolts N, Fig. 5, are used. The wood pieces M are 
counterbored as shown, so that there is no chance of the 
bolt heads or nuts coming in contact with the bore 
of the tube. When old wood pieces are used they can be 
shimmed out to turning size with poplar veneer of va- 
rious thicknesses or with paper, shown at R, Figs. 5 and 
6. - To prevent the steel borings working their way back 
and catching between the tube and the wood pieces, 
brass plates O, Fig. 5, are screwed on the forward 
faces of the wood pieces; but before these are put on, 
the wood pieces are roughly turned to about 4 in. over- 
size, as shown in Fig. 9. The final finish turning of the 
wood pieces and brass faces is done only just before the 
boring heads are to be used. The reason for this is that 
the wood pieces shrink and swell with the temperature 
and atmospheric changes of the shop. When the bor- 
ing-lathe operator is ready for the boring head it is 
put in the lathe and the wood pieces are turned 0.005 
in. larger than the size the cutters are set to bore. 

As previously stated the cutting angle of the hog- 
nose tools is about 3 deg. The faces of the bits pre- 
sented to the cut are about square with the axis of the 
head. Some operators prefer to have the faces of 
the two bits so ground that they present an obtuse 
angle of a little less than 180 deg. to the work, the 
apex of the angle being in front of the forward end of 
the head. 

As the hognose tool will be immediately followed by 
the finishing reamer it may be just as well to describe 
the work of setting, stoning and finishing the reamer 
biades E', Figs. 5, 6 and 7. These are set in the head 
in exactly the same manner as the hognose cutters. It 
will be seen that they center the tube with a tapered end 
and not squarely or quasi-squarely across it, as do the 
hognose cutters. Behind the taper the cutting edges 
are parallel with the axis of the head. After they are 
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ground conically on the end and cylindrically at the 
part behind the taper the operator grinds them concave. 
as shown at A in Fig. 10. The object of this is to fa- 
cilitate the final finishing of the cutting edge with the 
carborundum oilstone. In other words it gives him 
less metal to remove. The land at B, in Fig. 10, is about 
a» in. in practically all sizes of bits. The heel at © 
is relieved just enough with the oilstone so that it does 
not bear on the tube. 

In operation the bits are disposed in a horizonta! 
plane passing through the axis of the tube being bored. 
There is of course more wear on the bottom wood than 
there is on the top one. This results in a dropping of 
the head and brings the bits below the center line of 
the work. Theoretically this would result in an in- 
crease of size in the hole, but practically there is no 
increase, or at most so slight an increase that the wear 
of the bit will offset it. The action is practically the 
same as that of a turning tool in an engine lathe. 
With the tool on the center line of the work a slight 
vertical displacement of the tool does not materially af- 
fect the diameter of the work, but a radial displace- 
ment causes a variation in size equal to twice the dis- 
placement. 

In case anyone else should fall into this same error it 
may be as well to state that a four-bitted boring tool 
was made and tried out at the arsenal. This was ar- 
ranged when in working position with one cutter top 
and bottom and one on each side. The wear of the wood 
naturally took place on the bottom, and while this dis- 
placement of the boring head, due to wear, did not affect 
the work done by the cutters in the horizontal plane 
the ones in the vertical plane were dropped from their 
starting position by an amount equal to the wear on the 
wood at the bottom; and as the wear was cumulative the 
hole gradually increased in size by twice the amount of 
the wear on the bottom wood. 


Defective Milling-Machine Design 
By DONALD A. BAKER 


The writer heartily agrees with E. P. Armstrong, 
page 348, American Machinist, in regard to the length 
of milling-machines saddles. Particularly have I 
noticed this defect of late in a number of the vertical- 
spindle milling machines which we use in our drop- 
forge die-sinking department. 

While we use the largest and heaviest types of 
machines, they are far from being rigid enough for 
the work; for not only is the supporting knee narrow 
but also the saddle carrying the table; and when one 
gets a die block weighing somewhere around 5000 to 
6000 lb.—and we have plenty of these—one needs a 
machine that is built from the ground up. In the 
case of these milling machines it seems to me a waste 
of time to make them with a vertical adjustment to the 
table which necessitates the use of a knee and its 
attendant evils. 

How much easier and simpler would it not be to make 
a massive base with cross and longitudinal tables on 
top and wide and well-supported bearing surfaces under 
them, and let all vertical adjustment be taken care of 
in the head, which is certainly much easier to handle 
than a heavy die block, knee, saddle, and table weighing 
four or five tons. 
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How to Increase the Efficiency of 
the Shipyards 


By CHARLES PHILIP NORTON 





One thought that is probably uppermost in the 
minds of every true American may be expressed 
by the question, “How can we speed up the 
war?” The author of this article discloses how 
the men who are in closest contact with the 
shipbuilding industry—the man on the inside, 
as it were—feels about it.. At the same time the 
author strikes a note of optimism that will find 
echo in the heart of every loyal citizen. 





Seattle shipyard is holding up the Government 

and the employers for the purpose of obtaining 
high wage rates are erroneous. The wage schedules 
now in effect were agreed to by, and are mutually 
satisfactory to, the Government, the employers and the 
workers. The reports that the policy of “folded arms,” 
or sabotage, is practised in the shipyards at Seattle 
are best answered by the fact that these yards are 
launching for the emergency fleet a new steel vessel 
every eight days, and that more than one million tons 
of steel and wooden ships will be built and delivered 
for the national merchant fleet before Christmas bells 
ring again. 

Industrial harmony prevails at Seattle. The esprit 
de corps is such that the army of 21,000 workers is 
doing its best to maintain leadership in production. 
The unusual spectacle is presented of a coalition be- 
tween capital and labor in all war work, their joint 
efforts being coérdinated and centralized through a 
wideawake Chamber of Commerce and an equally 
diligent and intelligent Central Labor Council. All 
debatable industrial problems have been postponed 
until after the war, and indications point to a long 
era of codperation between the two great factors in 
industry and commerce. This amicable situation may 
not appeal to persons who want industrial war in centers 
of war work, but it is a situation eminently satisfactory 
to the Pacific Northwest. 

The Seattle shipyards are new. Thousands of the 
skilled workmen are erstwhile mechanics in the building 
and structural-iron trades. The labor turnover in 
Seattle would make a separate story of itself, but results 
count most, and the brilliant fact appears that the 
Seattle shipyards are producing more vessels with 
which to win the war than any other place in the 
country. 

Hoping to contribute something toward ways and 
means of speeding up ship production the writer sought 
out among the expert machinists in one of the prin- 
cipal yards the man who, according to his fellows, best 
knew what should be done to attain maximum efficiency. 
We will call him Bill, a master machinist, working 
under direction, who for 30 years has commanded top 
wages. Given permission for a half hour’s talk, Bill 
said: 

“Sure, we skilled machinists know how to speed up 


| “settle reports that organized labor in the 





production. We are doing all we can under present 
conditions, but the great thing needed in all the 
shipyards is inspection by United States Government 
experts. I mean’ this, that the Emergency Fleet 
Corporation should immediately employ a corps of 
inspectors, selecting them from among the skilled 
mechanics in each shipyard, where they are familiar 
with conditions. These men, of whom there are many 
available, should know their trade in every department. 
They should understand toolmaking and toolroom prac- 
tice; they should be familiar with the labor problem; 
they should be American citizens; they should be sincere 
and full of zeal for the war. Being all of this they 
would be genial and friendly toward the men. They 
would evince the spirit of helpfulness, teaching here, 
helping there, giving a word of commendation for high 
efficiency, admonishing how to improve and how to 
qualify for higher rating. 


KNOWING THE WEAK SPOTS 


“The skilled workmen know the weak spots; they 
know how to eliminate them, how to build up produc- 
tion, how to keep the men on their toes and keep them 
satisfied. Officers in the army look first to the safety 
and comfort of their men; they relieve them of un- 
necessary danger, of unwarranted abuses, of superfluous 
tasks. General Pershing the other day, on inspecting 
the battlefront, trudged through the icy muck of the 
trenches, halting men to ask them if their feet were 
warm; if they had enough to eat, etc. He is sincere 
about it, and his men know it. They would die for 
him and be glad of the opportunity. The human 
equation, therefore, is first. Man-power is the chief 
essential. The workingmen, and this includes our com- 
rades in the trenches, must win the war. We are all 
soldiers.” 

A remark by the interviewer caused Bill’s eyes to 
flash fire. He said: “Let me tell you something, sir. 
If the Government were building ships for the emer- 
gency fleet upon a nonprofit basis, building them at 
cost, to win the war, nine out of ten of the skilled 
mechanics would care nothing about the wage scale. 
Put that in your pipe and smoke it. It is straight 
stuff. Suppose the war were let on contract and 
various captains of industry employed the fighters at 
a figure as low as they could get them, making a hand- 
some profit on their services. What would be the 
morale of the troops? Would they feel the same urge 
to fight and die? Would they be satisfied with army 
wages? We are giving now an honest day’s work for 
an honest wage. American workmen resent the slanders 
that are being heaped upon them.” 

Persuaded back to the main subject, Bill said: 
“What we need is competent inspection. The men are 
eager for the highest efficiency. We need inspectors | 
who understand operating costs, machine costs, materia] 
costs; how to keep the machines in good condition and 
going at top speed; how to prevent accidents, waste, 
damage and delay. First of all, we should eliminate 











AMERICAN 


526 





all inspectors who are not bona fide American citizens. 
Foreign methods won’t do in American industry. Ideas 
that work fairly well in England or Australia don’t 
fit into the American scheme of things. We see errors 
on all sides, technical mistakes in design and manage- 
ment, mistakes costly to the employers and the Govern- 
ment, mistakes that probably cost lives; and with inade- 
quate inspection and supervision these mistakes become 
progressive errors and so general efficiency is reduced.” 

Bill ran after his visitor, as an afterthought, saying 
contidentially: “Don’t quote me as criticising the in- 
spectors. I’d get the can and that might cause trouble.” 
There’s a lesson in this too. 


TECHNICAL TRAINING SCHOOL 


Business men in Seattle, proud of the achievements 
in the shipyards, earnestly desiring to increase war 
work and to develop shipbuilding into a great per- 
manent industry, early in February appointed a com- 
mittee to devise ways and means of establishing a 
technical-training school for the development of exec- 
utive talent. Men like Bill, the skilled machinist, will 
he enrolled as students. A full course will be provided, 
including trigonometry, arithmetic, designing and every- 
thing requisite to efficiency. The idea is to train for 
the work the inspectors and executive foremen now so 
scarce and so badly needed in every shipyard. 

This school will be made permanent. The plans in- 
clude an assembly hall for every shipyard, equipped 
with a library of technical books and the literature of 
the various trades. The classes will be taught at night 
and during leisure time by skilled men of the highest 
efficiency. 

Meanwhile the state of Washington has appropriated 
$20,000 a year to be expended in providing a training 
ship for nautical students. This school will develop 
crews for the deep-sea vessels produced in the Puget 
Sound shipyards. The ship will be equipped with all 
necessary apparatus, a library and modern facilities. 
A corps of instructors is being selected. This service 
was the outgrowth of an idea proposed by “Bert” 
Alexander, the famous president of the Pacific Coast 
Steamship Company. 

The shipbuilders of Seattle have a splendid slogan 
heard in crescendo at every launching. This shibboleth 
alone and the energy of its utterance by the toilers 
should be sufficient to give the lie to the far-reaching 
story that these shipyard workers “have used dynamite,” 
or that they practice the “folded arms” policy, etc. 
Here’s the slogan: 

“Washington! First in peace, first in war, first in 
the fears of autocracy!” 


Dr. Garfield on Democracy After 
the War 


A decidedly interesting phase of the present crisis 
is that men in various walks of life are thinking along 
similar lines with regard to our human relationship. 
We have had Charles Schwab and Chief Justice Hughes 
and Theodore Shonts point the way toward. greater 
democracy. Now comes Dr. Garfield in his address to 
the alumni of Williams College. Said he: 

“After the war is finished, when peace shall have 
come, the conflict that will engage our young men 
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now under arms will be the conflict of democracy 
against autocracy in our political, economic and social] 
life. Most of us are unconscious autocrats. Some 
really believe that the country would be better off if 
they were left in undisturbed control. They are less 
concerned about justice and fair dealing than about 
efficiency and large profits. We can pay too much for 
efficiency. In the choice between efficiency and the 
democratic spirit of coéperation among willing workers 
let us have the latter by all means. 


A MONOPLY OF VIRTUE 


“My experience with the coal problem has proved 
to me that neither capital nor labor has a monopoly 
of virtue. If capital has in some instances endeavored 
to profit overmuch in the present emergency, labor 
has also been at fault; for there have been those, some 
of them leaders, who have apparently been unable to 
put aside selfish interests and to work only, as the 
great majority have done, for the common good. But 
these are the exceptions. The great majority of the 
operators and mine workers with whom I have come in 
contact have seen the vision and they deserve praise 
for their attitude in the present crisis. They have 
been ready at all times to sacrifice all, if need be, in 
the spirit of true codperation. 

“IT cited the exceptions merely to indicate something 
of the nature of the problem with which these young 
men must deal in the coming days when the sword 
shall have been sheathed and when the great work of 
rehabilitation is undertaken. They have responded 
nobly to the nation’s call to arms, informed by their 
experience and inspired by the vision of a world made 
free. They will assuredly enlist in the great enterprise 
of peace which shall be the establishment of the spirit 
of democracy in our own midst. They will array them- 
selves on the side of those who demand equal justice 
and fair opportunity, and against those who, by what- 
ever means, would secure themselves in power against 
the common welfare. I do not fear the result because 
our young men have risen to notable heights. They 
too have seen the vision and they will not allow the 
hope of America to fail.” 


Cottonseed Oil as a Lubricant 
By BuRTON L. CASNER 


The writer was trying to spline some small gears 
of a particularly tough grade of tool steel and was 
not having the best of luck, the cutters roughing up, 
choking and breaking until patience was exhausted. 

The splines were 4xi in. in a bore 24 in. long. 
and the machine was a small Mitts & Merrill. The 
tool was the usual form of pull cutter used in this 
machine fed to the cut by a wedge. There was nothing 
wrong with either machine or cutters except that they 
simply would not cut. 

I had been using lard oil for a lubricant, but thus 
far had experienced nothing but trouble and I was 
getting desperate. As a last resort I applied cotton- 


seed oil and the effect was magical—the cutter stopped 
choking and got busy; failure had become a success, 
and a new name was added to the list of panaceas for 
the evils that beset us. 
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XII—Balancing, Assembling and 
Inspection 





Preceding installments have described in detail 
the manufacturing processes and construction 
of the revolving element of motors, these 
elements in direct-current motors being called 
armatures, while in alternating-current motors 
they are called rotors. This installment deals 
with the balancing of rotating parts and with the 
assembling and inspecting of motors. 





the rotors and armatures must be tested for 

balance; that is, any uneven distribution of 
weights must be equalized by adding or removing 
weight at the corresponding points of the armature 
or rotor, so that there will be a minimum of vibration 
in the motor when running at any speed for which 
it is designed. There are two methods of balancing. 
In one—the static balance—the rotor rests on ways 
accurately set up, Fig. 127; if in proper balance it 
should remain stationary in any position. If it rolls 
and shows a tendency of coming to rest with a certain 
point at the bottom, it is not in balance, but probably 
an excess of weight is present at the bottom point. This 
is equalized either by drilling away material on the 


Be = assembling in the stationary elements, 


FIG. 127 





heavy side (a practice followed only on very small 
units) or by adding weight on the opposite side. The 
latter is done either by fastening steel or lead weights 
in the proper place, or by pouring molten lead into 
suitable pockets provided for the purpose on the rotor. 
The amount of weight required is determined by trial. 
This method of balancing is simple and sufficient for slow 
and medium speeds. For higher speeds (above about 
1800 r.p.m. for the average diameter of rotor or 
armature) a dynamic balance is required. In this 
method the rotor is tested under running conditions at 
different speeds on a special testing machine, Fig. 128. 
The rotor shaft rests on rollers supported by a sensi- 
tive, pivoted, vertical arm, so that any vibration becomes 
magnified and readily detected. Pointers at each end 
of the shaft indicate the point out of balance, but 
the amount to be added is a matter of experiment. 
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FIGS. 128 TO 131. 


Fig. 128—Dynamic balancing. 
current motors, 


Dynamic balancing therefore is an operation requiring 
both time and skill. Of late special machines for 
dynamic balancing, Fig. 129, have been placed on the 
market. They have a device in which weights are 
shifted along horizontal bars, duplicating, so to say, 
the armature or rotor to be balanced. By this means 
not only the position but the amount of weight may 
be predetermined. Dynamic balancing differs funda- 
mentally from static balancing in that it takes into 
consideration the crank action of weights angularly 
displaced. 

The assembling of the standard squirrel-cage motor, 
Fig. 130, is a simple matter, consisting merely in 
inserting the finished rotor in the finished stator and 
bolting the bearing brackets in position. After checking 
for end play and measuring the air gap between stator 
and rotor all around with a feeler gage, to see that 
it is within the permitted manufacturing variations, 
the motor is passed on to the test floor. The assembling 
is more complicated in direct-current machines, Fig. 
131, as the polepieces and field coils must be assembled 
in place, cable connections made, and brush holders 
and carbons assembled on the motor. Wiring diagrams 
are used for making the connections. All these opera- 
tions of setting carbons, etc., are very important and 
must be done very carefully. For instance, the spacing 
of poles is very essential for proper commutation. A 
manufacturing allowance of 4; in. between the tips 
of main poles and ,', in. between main and interpoles 
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Fig. 129—Special machine for dynamic balancing. 
Fig. 131—Direct-current stator with poles and field windings asembled 
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OPERATIONS 


ASSEMBLING 
Fig. 130—Assembling standard alternating 


must be adhered to. The proper means for support- 
ing field coils is also important from a service stand- 
point. Heating of coils with consequent expansion, 
together with variations in coil dimensions occurring 
in manufacture, is best taken care of by a spring 
support placed between motor frame and coil. This 
spring and the general construction of the support must 
be adequate to withstand indefinitely the action of the 
magnetic field, tending to push and pull the coil along 
the polepiece with every reversal of the direction of 
rotation, or starting and stopping of the motor. 


THE INSPECTION 


After the motor is assembled each unit is given a 
thorough inspection just as every part is inspected after 
each operation as referred to in describing the manu- 
facture of the part. If inspection is deferred until an 
apparatus is completed or even after some of the manu- 
facturing operations on a part have been performed, it 
will come too late completely to fulfill the purpose; 
the material used will be spoiled, and the time and 
money spent in labor will be lost. Inspection must 
therefore begin with the raw material. For instance: 
Insulating materials must be inspected and tested be- 
fore they are used in coils, and sheet steel must be 
analyzed and tested as it comes from the mill and 
before it is worked up into punched or drawn parts; 
for if the material is not up to the requirements, the 
result will be a large percentage of defectives. Inspec- 
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tion of materials is particularly called for in the elec- 
trical industry, for nowhere else is such a variety of 
materials required in manufacture. I have before me a 
card index of approved materials containing over 700 
distinctly different kinds, most of which are carried 
in stock in many different sizes. I do not propose 
tg enumerate them, but just to give an idea of the 
variety. There are asbestos, steel balls, glass beads, 
felt, fiber, Fuller board chains, channels, clock springs, 
marble, slate, soapstone; every kind of wood; nearly 
all the metals, and many alloys; silk and cotton, canvas 
in 35 different thicknesses; celluloid, carbons, rubber 
sheet tape and tubing; mica, rivets, bolts and screws; 
twine, wire, cables, porcelain, varnishes, enamels, 
shellac, wax, tallow, gum, oils, grease, lacquers of 100 





different finishes; paints, turpentine, glue, plaster, 
WESTINGHOUSE ELECTRIC & MFG. CO., EAST PITTS- 
BURGH, PENN. 
Process Specification No. Date 
Changed 
BABBITTING 
GENERAL—This specification covers the process to be fol- 
lowed in babbitting bearings. Sone 
PROCESS—Operations, Cleaning, Machining Shells, Tinning. 


Rabbitting, Peening, Finishing, Marking. 7 
Each operation shall be performed as described in the follow- 
ing paragraph: 


(Each operation is described in detail and the following 
added: ) 
Care of bearing metal; Separation of turnings. 
MATERIALS: 
Name: Remarks: 
\pproved: Approved: 
Engineer kor Shonvs. 





FIG. 133. PROCESS SPECIFICATION 


resin, borax: chemicals such as nitric, sulphuric and 
hydrochloric acid; alcohol, glycerin and cyanide. Each 
of these materials is purchased under a strict speci- 
fication. 

A purchasing specification covers the necessary 
requirements as to chemical composition, physical 
strength, permissible variation in dimensions, tests to 
he made before shipment, and so on. For steel and 
similar materials, tensile strength, elongation, contents 
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of carbon, phosphorus and sulphur are specified. Con- 
ductivity; dielectric strength; influence of water, heat 
or oil; magnetic permeability, etc., come in on other 
materials and are all carefully checked. A _ physical 





WESTINGHOUSE ELECTRIC & MFG. CO., EAST PITTS- 
BURGH, PENN. 
Purchasing Department Specification 
Cold Drawn Steel (Automatic Screw Stoch) 

The material desired under this specification is a free cutting 
steel of any specified section, suitable for high-speed, screw- 
machine work, leaving a smooth finish after being machined, 

1. MANUFACTURE—tThe steel shall be made by the Bes- 
semer process. 

Il. CHEMICAL PROPERTIES—tThe chemical analysis shall 
be as follows: Carbon, 0.08% to 0.16%; Manganese, 0.60% to 


0.80% ; Phosphorus, about 0.10%, not more than 0.13% ; Sulphur. 
0.09% to 0.15%. . 
Samples for analysis shall be taken in such a way as to 


represent the average of a full section of one or more bars. 

Ill. DIMENSIONS—The variation from the specified diameter 
or distance between parallel faces shall not exceed the following 
limits: 


Over Size, Under Size, Variation From 

In. In. True Section, In. 
lS) Sere tee 0.001 0.002 0.001 
} in. to 1} in... 0.001 0.002 0.002 
Ii to 3 in 0.00! 0.003 0.002 


Ordinarily the material will be ordered in 10-ft. lengths, with 
allowable variations as follows: At least 70% shall be 10 ft. long. 
30% may be furnished in shorter lengths, but no rod shal] be 
less than 8 ft. long. 

IV. FINISH—All rods shall 
a bright, smooth, surface. 

The rods shall be free from injurious defects, such as cracks. 
rough surfaces, seams, etc., and shall be straight and true to 
section. No crop ends will be accepted. 

V. PACKING AND MARKING—Rods up to §-in. diameter. 
inclusive, or other sections up to the same cross-sectional area 
(0.307 sq.in.) shall be shipped in bundles weighing not more than 
125 lb. each. 

VI. REJECTION—The Westinghouse Electric and Mfg. Co. 
reserves the right to reject any portion or all of the material 
which does not conform to the above specification in every par- 
ticular, and to return the rejected material to the manufacturer 
or seller for full credit at price charged f.o.b. point of delivery 
specified by the purchaser. If the material is to be replaced, a 
new order will be entered at prices, terms and conditions ac 
ceptable to the purchaser. 


be cold drawn, so as to leave 





Approved, June 18, 1906; revised, Nov. 8, 1912; revised Feb. 
12, 1913. 
B. G. LAMME, Chief Engineer. 
FIG. 134. TYPICAL PURCHASING SPECIFICATION 


laboratory equipped with all necessary testing machines, 
and a chemical laboratory, Fig. 132, are maintained for 
this work. Figs. 133 and 134 are facsimiles of speci- 
fications used by the Westinghouse Company. 

















FIG. 132 
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Delivering the Goods 
Author Unknown 


There’s a man in the world who is never turned down 
Wherever he chances to stay; 

He gets the glad hand in the populous town 
Or out where the farmers make hay. 


He’s greeted with pleasure on deserts of sand, 
And deep in the aisles of the woods; 

Wherever he goes there’s a welcoming hand— 
He’s the man who delivers the goods. 


The failures of life sit around and complain 
The gods haven’t treated them white; 

They’ve lost their umbrellas whenever there’s rain, 
And they haven’t their lanterns at night. 


Men tire of failures who fill with their sighs 
The air of their own neighborhoods; 

There’s a man who is greeted with love-lighted eyes— 
He’s the man who delivers the goods. 


One fellow is lazy and watches the clock 
And waits for the whistle to blow; 

And one has a hammer with which he will knock, 
And one tells a story of woe; 


And one if requested to travel a mile 
Will measure the feet and the rods; 

But one does his stunt with a whistle and smile— 
He’s the man who delivers the goods. 


One man is afraid that he’ll labor too hard, 
The world isn’t yearning for such; 

And one man is ever alert—on his guard— 
Lest he put in a minute too much. 


One has a grouch or a temper that’s bad, 
And one is a creature of moods; 

So it’s time for the joyous and rollicking lad— 
For the man who delivers the goods. 
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—From New Departure News 
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The Value of the “American Machinist” 
as a College Textbook 


By J. A. DE TURK 





Few people stop to think of the permanent 
educational value of a technical magazine. This 
article describes how the “American Machinist” 
is used in one of the great state universities. 





Machinist is sufficient proof that it fills a need 

in giving information to those following mechan- 
ical lines. Considering the value of much of the in- 
formation given, the circulation would even be larger 
were more mechanical men better acquainted with its 
contents. It may be assumed that some mechanics and 
engineers do not read the magazine for the simple reason 
that they never started to do so and because they 
never studied its contents sufficiently to make an 
analysis of its proper use. This applies mostly to 
mechanics, as most successful technically trained men 
do use such a magazine constantly. Generally some 
little time elapses, however, between the period when 
a technical graduate leaves college and his textbooks 
and the time he begins to realize the importance of 
an enginering magazine and make it serve in much 
the same capacity as did his books in college. Partly 
for this reason employers often complain that a man 
just out of college is of little value because he lacks 
the commercial view and is often unable to apply his 
theories to practical problems. 


[os long, successful existence of the American 


ONE TEXTBOOK 


Bearing these thoughts in mind, all of the junior 
engineering students taking the course in machine-shop 
practice and management at the University of Illinois 
have been required for several years to subscribe for 
and use the American Machinist as one of the text- 
books of this course. At the beginning of the course 
some members of the class subscribe with reluctance 
as they do not yet understand the necessity of keeping in 
touch with the activities of the current mechanical field. 
This then becomes their starting point of reading 
the magazine, and were the lesson not learned now 
it is likely that it would be several years after gradua- 
tion before this magazine-reading habit, and the re- 
sultant broader view it gives, would be acquired. 

In the beginning of the course the instructor points 
out in detail the reason for subscribing for the maga- 
zine, the method of its proper use and the things to be 
particularly noted. It is explained that college text- 
books are indispensable to laying an engineering 
foundation, but that successful engineers and managers 
spend more time reading several technical magazines 
than they do studying standard textbooks; also that if 
an engineer wishes to be up to date it is vital that 
he not only reads the editorials and important contribu- 
tions but also studies the advertisements. The fact is 
emphasized that the very latest information on modern 
methods of doing things must be obtained from maga- 
zines, and that the manager who learns of a new machine 


or a more efficient method of doing a job and applies 
his knowledge will necessarily be more successful than 
his less-informed competitor. 

On account of lack of time the magazine is not 
studied from cover to cover by every student, but the 
instructor goes over every issue thoroughly and makes 
a list of the strong articles and advertisements. This 
list is then posted as an assignment, and at frequent 
intervals written quizzes are given on it. This magazine 
of course is not the only text employed. 

The elements of machine-shop practice are thoroughly 
drilled into the students by lectures and quizzes and 
by assignments from a text written purposely for the 
needs of the course. 


MANUAL TRAINING SCHOOLS 


High and manual training schools are becoming more 
and more proficient in teaching the arts of pure manual 
training, and due to this fact it should be the policy 
of a college or university to lay more emphasis on 
the problems confronting the executive than those of 
the mechanic. At the University of Illinois each junior 
electrical engineering student spends one semester in 
the machine shop and each junior mechanical engi- 
neering student spends a year in the same shop. Each 
man reports for eight hours’ classwork during the 
semester. 

The problem of the shop is the manufacturing of 
marine-type, two-cylinder, four-cycle gas engines. Gen- 
erally there are about thirty men in each section, or 
class, and each class is divided into three equal divi- 
sions, or sections. While two divisions werk on ma- 
chines, benches or the assembling floor, the remaining 
ten men act as executives, and are responsible for the 
assignment of jobs for those on purely production work, 
for inspection of parts after each machine operation, for 
figuring the efficiencies of those on machines, for the 
cost of each operation and for the proper routeing of 
parts. Some of the executive squad perform experi- 
ments on tools and are given problems on the efficient 
manufacturing of several parts, while others are re- 
quired to sketch jigs or fixtures and special tools for 
machining a part in a different manner from the current 
method used in the shop. A complete set of limit gages, 
jigs and fixtures and special tools have been designed 
and built by the staff of the shops for machining 
each part of the engine. The building of this engine 
is carried on in a rather intense manner, not, however, 
with the desire to build and sell many engines, but for 
the purpose of approaching the commercial atmosphere 
as nearly as possible. The real object of the course is 
not to make artisans, but executives. The sole object 
of building the engine is to furnish a problem that 
will at all times bring out the lessons involved in effi- 
cient modern manufacturing. 

It may not be out of place to give here the analytical 
method followed in using the American Machinist as a 
textbook, as some points may prove valuable to those 
in the world’s workshops. The editorials are required 
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to be read, since they record the pulse of the mechanical 
workshop. Discussions on lighting schemes and the 
building of electrical machinery are always interesting 
and instructive to the electrical-engineering student, 
while the building of intricate or massive machinery 
furnishes more value to the mechanical student. Each 
student is encouraged to discuss the views and methods 
given, and is required to show how the same methods 
might properly be used on other similar problems. 
Often mathematical and theoretical articles are given, 
which may be applied directly to the solution of ‘prob- 
Iems in theoretical mechanics or machine design. 

The constant discussion of safety and first-aid prob- 
lems inculcates in all readers the importance and value 
of keeping it always in the limelight. Contributions 
by practical men who discuss the conditions of a prac- 
tical drafting room or machine shop always make 
interesting stories and are particularly valuable in giv- 
ing the typical workshop atmosphere. The more serious 
discussions on what is required of a successful man, 
dwelling on character, ambition, viewpoint, etc., are 
particularly valuable to the youthful engineer (possibly 
some men would not be in the mediocre position that 
they are if they followed the indirect advice given). 
The advertisements must be studied to become familiar 
with the makers of standard and special machinery. 
In the problems given the student is often required to 
select all his equipment from the advertisers and state 
why he selected a certain machine for making a certain 
part. In the quizzes given it is often required to men- 
tion the names and addresses of half a dozen prominent 
lathe, drilling, milling machine, etc., manufacturers. 
In this manner the student becomes familiar with the 
machine industry. Students are encouraged to write 
for free catalogs and to study the methods of corre- 
spondence of business houses. 


SECOND-HAND MACHINERY 


The list of second-hand machinery is studied and the 
wise use of that market emphasized. Prices of standard 
materials are learned and the fluctuations of quotations 
noted from week to week. The “Searchlight Section” and 
the help-wanted columns are particularly vital to a 
student soon looking for a job. The careful interpreta- 
tion of those advertisements will give a fair idea of 
the labor market. The recorded movements and loca- 
tion of well-known engineers and business men give a 
broadening effect to all those who watch them. The 
announcements of engineering societies’ meetings and 
the review of the activities of important meetings are 
valuable to all technical men. The value and methods 
of filing important articles and advertisements is con- 
sidered. The history of the lives of prominent engineers 
and manufacturers, as given in the magazine, are studied 
as examples of successful men. Readers of the magazine 
are thereby unconsciously encouraged to write. 

After using the magazine in this manner for half a 
semester each member of the course is required to 
answer the following question, which is included in 
a list of ten general questions on machine-shop prac- 
tice: “How has the American Machinist helped you 
thus far in this course?” The examination was un- 
announced and possibly no member spent more than five 
minutes on this particular question. Remembering the 
fact that in the beginning of the course some students 
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hesitated to subscribe, fearing they would not receive 
full value, it may be of interest to quote several answers: 
(1) “By reading the American Machinist one becomes 
familiar with machines and tools without realizing it, 
and when one gets in a commercial shop he recognizes 
those he has never seen before.” (2) “It has modern- 
ized my mental vision of machines of all classes.” (3) 
“It has quickened my observation of machine practice 
and aroused an interest in practical machine opera- 
tion.” (4) “The American Machinist has informed me 
on the problems confronting production men, office men, 
Government officials and inventors. I never imagined 
that mechanical problems could be as interesting as the 
literature in the American Machinist proves.” (5) “A 
greater insight into the machine industry and the 
importance of the work of the machine shop in war 
times keep one on the lookout for new methods, better 
ways of doing a job and more desire for accuracy and 
exactness.” (6) “Its discussions of shop management, 
cost and routeing of materials has been very instructive 
because I knew so little about those problems.” (7) 
“Encouragement of thought along lines pertaining to 
machinery and management; realization that the train- 
ing given in the machine-shop course fills a commercial 
need and has a considerable market value.” (8) “Gives 
a broader knowledge than can be obtained from local 
shops.” (9) “Indispensable to shop men.” (10) “A 
better understanding of the mechanical profession; 
has given me a different conception from what I had 
before. Broadens one’s view.” (11) “Have always 
wondered how large castings were machined; the adver- 
tisements have constantly helped to clear up this point. 
One gains a knowledge of the commercial terms of 
machines, tools, operations, etc. Editorials are broad 
in scope and instructive on the true progress of the 
commercial world.” (12) “One becomes acquainted 
with the latest types of tools.” (13) “The American 
Machinist has shown me the present need and the im- 
portance of efficient work both by men and machines, 
and has also enlightened me on some difficult problems 
which the machinist meets in the commercial world.” 
(14) “It gives one an insight into present-day manu- 
facturing and how the work in one shop may be entirely 
different from that in any other.” (15) “Gives me 
an idea of sizes of machines; how they are built, used, 
and who sells them.” (16) “Brings out the impor- 
tance of jigs and fixtures and special tools.” (17) 
“Furnishes very good food for thought.” (18) “If 
I ever get into an argument about the qualities of 
a machine I look it up in the American Machinist and 
let it be the deciding factor. It has broadened my 
mind so far as to the large variety of machines on 
the market.” (19) “The advertisements furnish a clue 
to the very latest things in machine design and in 
modern efficiency methods, things which it would not 
be possible to get out of a textbook. Access to such a 
magazine would be an absolue necessity to the man 
desiring to keep up with the rapid advance in machine- 
shop practice.” (20) “Promotes interest and self- 
confidence in the shop.” (21) “Gives a wider knowledge 
of machines and methods than can be found in the 
small shop.” (22) “Has proved just as interesting 
and certainly more instructive than the cheaper story 
magazines on which students are inclined to spend some 
time.” 

















March 28, 1918 


Buy Liberty Bonds—We have got to win this war. 





533 


How Designs, Specifications and Inspection 
Affect Production of Munitions 


SPECIAL CORRESPONDENCE 





There are-so many things which affect produc- 
tion that some of them may be overlooked at 
times, especially when a large output is wanted in 
a hurry. This is, however, just the time when 
they should be carefully noted. The following 
suggestions apply without regard to the kind of 
work in hand. 





more to do with the speed at which it can be 

produced than any other two factors. It is the 
practice of all manufacturing concerns to aave one or 
more production engineers go over a new machine or 
other device very thoroughly before it is sent to the 
shop to be manufactured. It is often the case that the 
inventor or designer is not thoroughly familiar with 
the machine equipment or the shop methods in the plant 
where it is to be made, and that by modifying the 
design somewhat the piece can be made much more 
rapidly, which means at much less cost. This modifica- 
tion need not, in fact must not, interfere in any way 
with its proper functicning. 

After this is done the specifications are gone over 
to insure the product being of sufficiently gud mate- 
rial and of approximate accuracy, and cutting out those 
unnecessary parts which reduce the output. 

Such specifications as are necessary to proper func- 
tioning should be adhered to in all cases. There have 
been too many lives lost from premature explosion of 
shells, from gas getting back through seams in shell 
bases, from the bursting of guns and similar causes 
te take any chances on the vital parts. These should 
be 100 per cent. perfect. But such requirements as 
extremely accurate bayonet blades; rifle stocks without 
a flaw; accurate radii on the outside of gun barrels, 
which fit nothing but the air; oblong holes when round 
holes will do; unnecessary outside finish which requires 
hand work, as on machine guns and cannon; close 
fits where loose fits are equally good or better, and 
perfectly smooth threads on fuse bodies when they are 
only screwed into place once should be carefully studied 
with a view of increasing production. Modifications can 
be advantageou::ly made in many specifications which 
will materially assist production at this time. 


[= DESIGN and specification of an article have 


INSPECTION 


Inspection depends so largely on specifications that 
it must be considered in connection with them. Here 
too the great stress should be laid upon proper mate- 
rial and satisfactory functioning of all parts. But the 
word “perfect” should be used sparingly, as it may be 
said to be an unknown quality in commercial manu- 
facturing. The terms “perfect casting,” “perfect 
forging” or “perfect finish” leave the way open for 
an inspector to reject work for minute imperfections 
that in nowise affect the proper strength or working of 
the piece. If inspectors are imbued with the idea that 





it is their job to pass as much work as can be used 
satisfactorily instead of seeing how much they can pos- 
sibly reject, production will be increased in many cases. 

These suggestions as to production all assume that 
the design has been decided upon and that dimensions 
are to be adhered to, at least for a reasonable-sized 
lot. The changing of dimensions ever so slightly greatly 
interferes with production. This has caused delay in 
the turning out of the new field artillery which has 
been ordered. It also caused delay, now overcome, in 
starting production on the Enfield rifle. 

Nothing interferes more with production than fre- 
quent changes of this kind, and they should be avoided 
except in cases of absolute necessity as material changes 
may easily tie up production for a long time. No change 
should be made without careful consideration and the 
approval of a competent department head who can decide 
whether the change is of cufficient value to warrant 
the delay. 


‘ GAGES: THEIR CONSTRUCTION AND USE 


Inspection means the use of gages in large quantities 
and brings up a difficult problem in which we can util- 
ize to advantage the experience of the Canadian govern- 
ment. That government has found that both gages and 
inspection should be under one head and controlled by 
one department. This will prevent duplication, avoid 
delay due to manufacturers not ordering sufficient gages 
for their work, secure greater production of gages from 
fewer plants and save time and money in every way. 

When a million shells are ordered the gage depart- 
ment knows more accurately than the manufacturer 
the number of gages that will be needed to inspect them. 
It immediately orders (if it has not previously done so) 
the number of gages necessary, placing the orders for 
the various kinds of gages with the shops best fitted 
for that kind of work. This enables the gage-making 
shops to concentrate on the type of gage which they 
can make best instead of splitting the orders as in the 
case where each manufacturer orders the gages he 
thinks he needs. 

By this method a supply of gages can be kept at a 
central storehouse, all measured and inspected, ready 
to be shipped to any maker who needs them. This 
avoids delay and also reduces the cost of gages to the 
manufacturer. 

The cost of gages can also be greatly reduced by 
avoiding changes, as noted before, and by cutting out 
unnecessary refinements. I have in my desk a small, 
flat form gage which is one of 80 made for a certain 
arms company. The extra and unnecessary refinements 
made these gages cost $40 each, and they were all 
discarded before being used because the drawings were 
changed after the orders had been placed. This instance 
is typical of hundreds of others during the past three 
years. 

With the gages and the inspection all under one head 
the work of checking gages is much simplified. This 
can be done at one control point, the Bureau of Stand- 
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ards, and saves duplication of checking apparatus and 
measuring machines. It will also reduce the number of 
inspectors required and allow a more centralized con- 
trol to be exercised over them. Each man would of 
course specialize on some branch of the work and report 
to the head of that division, but he would be controlled 
by a central chief of inspection who would work with 
each department head. 

A fetish of modern times is the bugaboo of inter- 
changeability without fully appreciating just what it 
involves when it is applied in its full meaning to high- 
grade manufacture. Interchangeability of parts is a 
great advantage when the requirements of accuracy 
are not too great. Agricultural implements can be made 
interchangable in the foundry, but absolute interchange- 
ability of rifles and machine guns is a different propo- 
sition. 

It is the consensus of opinion among many good 
engineers that absolute interchangeability of parts re- 
quiring close tolerances should be limited to as few 
parts as possible, and that a reasonable amount of 
interchangeability on the remaining parts, so as to allow 
easy repair at a base shop, is all that is necessary or 
desirable. The number of parts to be made absolutely 
interchangeable within close limits should be limited to 
as few as possible. Others on some parts of gun 
limbers and carriages can be made interchangeable in 
the same manner as in agricultural machinery; that is, 
with large tolerances and loose fits. 

There are places where a limit of ;; in. is just as 
effective and more desirable than a much finer meas- 
urement. These conditions should be carefully studied 
and both tolerances and allowances increased where 
possible. This not only reduces the cost of manufacture, 
but it reduces the percentage of rejections, which saves 
material and transportation. It will also tend to offset 
the effect of decreased skill in the shops as the war 
goes on, which in itself is quite a factor in favor of such 
revision or specification. 


Rapid Manufacture of Ring Gages 


BY JOHN TECKEER 


The article under the above title on page 253 of 
the American Machinist impresses me as advocating a 
method not only slow, but one that would invite trouble 
by the bucket load. Further, the article brings us to 
the stage wherein the first real operations are done, 
namely, boring, facing and knurling the rings prepara- 
tory to hardening; and there we are left at the very 
entrance of the manufacturing problem. 

To devote a half page to getting the rings cut off 
ready to bore and then to assert that they are chucked 
inside and out, hardened, ground to close limits and 
lapped is giving us the shell but keeping the kernel. 

Under favorable conditions, using a parting tool is 
not a very difficult job, though every one who does it 
experiences more or less trouble. But using a parting 
tool 4 in. wide and cutting to a depth of 14 in.—well, 
that is another proposition. 

Conceding, however, this operation to be compara- 
tively simple, we next find ourselves running a parting 
tool up the end of the shaft; and while this operation 
may be quite possible, one must admit that it is far 
from practical. It would take some of the oldtimers 
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from Sammy’s shop to make good. Doubtless it is 
for this reason that the man shortage is felt so keenly. 
Because of the method used, one feels convinced that 
this. ring gage is not an’article manufactured in rea! 
quantities of standard sizes for the market. Rather 
are we led to. believe the quantities may be in lots of 
probably 20 to 50 of a kind, and for special purposes 
Viewing the problem from this angle (I certainly 
cannot see the possibility of it as a standard method 
of manufacture) one would wonder why go to all this 
trouble to cut off and get a rough hole in a ring. 
Anyone of the several varieties of cold saws or 
hack saws on the market will keep a boy hustling to 
feed it with stock, and this, in connection with a self- 
centering chuck on a drilling-machine table, gives us 
a quicker, more economical method that neither ties 
up an expensive machine nor demands the skill necessary 
to use cutting-off tools in the manner specified. 
Assuming that we may want to save the core of 
the ring, and get even greater speed in production, why 
not cut them off, as mentioned, with the cold saw or 
hack saw, then chuck them and run through a core 
drill, of which there are plenty on the market, and 
cut the hole, letting the core run up inside the drill? 
Either of these methods would be faster as well as 
simpler and cheaper than the one outlined, and we will 
the sooner reach the point at wnich the above-mentioned 
article leaves us, that is, ready to bore, turn, knurl, etc. 


Removing Wrinkles from Drawings 
By TAFT S. ARMANDROFF 


Some of our working drawings fell into the water 
recently and got partly wet, after which they were 
stretched on the blueprint rack to dry. Care was taken 
to prevent wrinkling, but without. success, and it was 
thought that they would have to be recopied, which 
meant a lot of work. 

Shortly after it was necessary to have in a few 
hours’ time blueprints of these drawings. Presuming 
that the wrinkles would flatten out when pressed on 
the blueprint frame a test was made, but the result 
was not satisfactory. It seems that although the 
drawings were pressed as hard as possible there were 
still enough wrinkles to cause shadows and so ruin the 
blueprints. 

The lines were unevenly broken in some places, not 
visible at all in others, dimensions and instruction 
notes were not half shown and only a small part of 
them could be read. As the drawings were on a small 
scale, all that mass of lines, figures and words scat- 
tered here and there over the sheets brought to my 
mind camouflage. It seemed that something was hidden 
behind them. There I could see hills and dales, young 
mountains, trees, fields, with lines here and there that 
one might take for fences but not mechanical drawings, 
as they were supposed to be. 

At this time our electric flatiron was hot and working 
on dry mounting some photos in the salesmen’s books. 
That flatiron made me think a little about laundering 
and ironing, so I employed this implement to flatten 
out the wrinkles, with the result that I obtained perfectly 
smooth drawings. When the blueprints were made there 
was no camouflage, only plain parts of a motor-driven 
lathe. 
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MANUFACTURE of the 75700 
BICIH-EXPLOSIVE SHELL 
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This installment deals with forging or closing 


Part in of the shell nose, finishing the interior of the By 
nose, including the milling of the thread, heat 

Two treating, scleroscope testing and drawing or S. A. Hand 
annealing. : 




















which is made to determine the interior capacity the hole is either too large in diameter or too deep. 

and check it with the specifications. This test If the bore is of the proper diameter it proves that 
is shown in the illustration, Fig. 10, in which it will the shell is too deep and it must be faced off at the 
be seen that eight shells are placed on the bottom openend. On the other hand, if the hole is the proper 
of a rack or table depth then it 
fitted to receive | ¢mneeeee — sonaiaenanaipmccepminiiuenete proves that the 
them. Over the se a diameter is too 
table is a trough large, and as this 
containing eight is not permissible, 
cups A, each of the shell must be 
which has a ca- | rejected. After 
pacity of 31.508 | the volumetric 
cu.in.; over each test and the com- 
of these is a pet- pletion of any 
cock B connected necessary correc- 
tou an overhead tions, the shell 
water supply isrecentered. The 
from which the reason this is not 
cups are filled. done before is 
When the cups that if the shell 
are filled to the was centered true 
point of overflow, with the bore, as 
the water supply finished in opera- 
is shut off and the tion 6, and had to 
lower pet-cocks C be rebored to cor- 
are opened, allow- rect it for error 


T= shell is now ready for the volumetric test, If the water from the cup will not fill the shell, then 























ing the water saadeieaaiaieibadanid found in the volu- 

from the cups to metric test, there 
: FIG. 10. THE VOLUMETRIC TEST 

flow into the would be some 


shells beneath. If the water overflows the shell, it danger of its not being chucked truly with the center. 
proves that either the bore is not large enough in diam- If the centering is done on a true mandrel after the cor 
eter or is not deep enough, and the shell must be regaged __rections referred to have been made, then the center will 
tc determine which dimension is at fault. The proper be true or concentric with the bore. 

correction can be made by either enlarging the diam- The centering is practically a repetition of the 
tter, deepening the bore, or both, within certain limits. original centering, as done in operation 3. 











536 AMERICAN 

The next operation is the forging or closing in of 
the nose, for which it is necessary to heat the shells 
at their open ends, to a certain distance. 

An oil-fired muffle furnace, Fig. 11, is used for this 
purpose. The water front is provided with 24 holes, 
in which the shells are placed, as will be seen in the 
illustration. The distance that the shells project 


FIGS 
Fig. 11—Heating for closing in nose 


11 TO 14. 


through the water front into the flame is gaged entirely 
by the eye. This sometimes causes trouble, for if the 
shells are heated too far along their length they are 
apt to buckle during the closing operation. This might 
cause them to stick in the closing dies and result in time 
lost getting them out. 

About eight minutes are required to bring them to 
the proper heat. From the furnace, the shells are put 
in a 300-ton press, Fig. 12, for closing in the nose. 


Fig. 12—Press for closing in nose. 
interior of nose 
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Two dies are used—one at A for roughing, and one 
at B for finishing. Attempts have been made to com- 
plete this operation in one die and with one stroke of 
the press, but they were not successful. 

Formerly it was the custom to heat the shells twice, 


once for each stage of the operation; but it has been 
found practical to complete both stages with one heating. 


APPARATUS FOR OPERATIONS ON THE NOSE 


Fig. 13—One of the new presses. Fig. 14—Machining 


The speed of the press is 15 strokes per minute; 
hence, its actual working time for each stage is four 
seconds; but the time taken for transferring the shell 
from furnace to press, and from one die to another, will 
average 16 seconds more, or a total of 20 seconds for 
the complete operation. 

The dies are blown out with conipressed air to remove 


the scale after each shell has passed through, and they 
are oiled for every second shell. 
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At present there is only one press in use for this 
operation, but four more are being installed. The one 
in use was built by the Toledo Machine and Tool Co.; 
those now being installed were built by E. W. Bliss Co., 
ene of which is shown in the illustration, Fig. 13. 

As the shells leave the press they are laid in a shallow, 
steel-lined box and covered with sand to prevent them 
from cooling too rapidly. 

When cold they are put in a turret lathe and held 
in an air chuck for boring, reaming, chamfering and 
recessing the interior of the nose, and for facing them 
to length. 

The boring is done with a double-end cutter A, Fig. 
i4, held in the end of a boring bar, and the reaming 
is accomplished with the two-fluted reamer B. 

The chamfering and facing are done by two tools, C 
and D, held in short cars mounted on a vertical slide E. 
When the turret slide is fed up to the stop, the 
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TRANSFORMATION FOR OPERATION 7, RECENTER 


Machine Used—Lathe. Special Fixtures—Air-operated 
mandrel. Gages—None 











slide E is at its bottom position. This allows tools 
C and D to enter the nose of the shell far enough to 
perform their functions. Feeding the tools upward 
by means of the handles F traverses tool D across the 
end of the nose and faces it off, bringing the shell to 

















length. Tool C begins to chamfer the outer edge 
- 
| ‘ei: 
| 
} 
i ! 
= Cs =y E. 














TRANSFORMATION FOR OPERATION 8, FORGE IN NOSE 


Machines Used—Oil-fired muffle furnace with water front per- 
turated to hold 24 shells. Toledo and Bliss 300-ton crank presses 
Special Fixtures—Two forming dies in each press. Gages—Length 
and straightedge. Production—120 per hour 


of the hole before tool D completes its work, and the 
two tools complete their work at about the same time. 
The recess at the back of the hole is cut with a single- 
pointed tool mounted on a cross-slide on the turret, which 
is not visible in the illustration. 

The next operation is milling the threads for the 
adapters. This is done on Taft-Peirce thread-milling 
nachines, of which a battery of 12 is in use. 

The shell is held in the revolving cage A, Fig. 15, and 
s supported at the front by a ring which is ground 
o fit the nose while the tail center B holds it securely 
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in place. The thread is milled with a cutter or hob C 
instead of with a single-pointed cutter. 

The hob is without lead; that is, the teeth are formed 
by circumferential grooves cut the same distance apart 
as the pitch of the thread to be milled. 

As the work is rotated the spindle moves longitu- 
dinally in its bearings by means of a guide screw and 
nut, and in this manner the lead of the thread is 
obtained. 

The cutter is a little longer than the thread to be 
milled, and one revolution of the work, plus a slight 
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TRANSFORMATION FOR OPERATION 9, MACHINE NOSE 
Machine Used—Warner & Swasey turret lathe. Special Fix- 
tures—Air-operated chuck; vertical slide on turret. Gages— 
Plug, length, depth and machine stop. Production—40 per hour 
over-travel to insure a perfectly finished thread, com- 
pletes the milling. On completion a latch is automatic- 
ally tripped and the cutter is withdrawn and the feed 
motion stopped. 
The shells are now ready to be put through the heat- 
treating process. 
The equipment for this process comprises a hardening 
furnace, a quenching tank, conveyors for removing shells 

















THREAD- 


TRANSFORMATION FOR OPERATION 10, 
MILL NOSE 
Machine Used—tTaft-Peirce thread-milling machine 
Fixtures—Cave for holding shell Gages—Male thread 
Tool—Hob without lead Production—20 per hour 


Special 
Cutting 


from the quenching tank, a soda tank equipped with 
a conveyor, a draining table, two grinding wheels for 
grinding surfaces for scleroscope test, a drawing or 
annealing furnace and a cooling table. 

The hardening furnace is about 20 ft. long, is oil 
fired and has five low-pressure burners. The combus- 
tion takes place beneath the heating chamber, and the 
products of combustion pass up through flues in the 
side walls and enter the heating chamber beneath the 
arch. Five pyrometers are distributed along the fur- 
nace to record the heat at different locations. 

Four 4-in. seamless-steel tubes, into which the shells 
are charged, pass through the entire length of the 
furnace. 

Fig. 16 shows the charging end of the furnace, and 
at A may be seen the projecting ends of the four 
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tubes with shells lying in their mouths. Each tube 
holds 25 shells. 

After the furnace has been charged with its com- 
plement of shells and the heat at the farthest zone has 
reached a temperature of 1650 deg. F., unloading begins. 
The shells in each tube are pushed in one shell length 
by means of a wooden bar or club. This puts the 
shells, seen in the illustration, into the furnace, and 
pushes one shell from each tube out of the furnace at 
the rear end. 

This is done once every two minutes, and in order 
that there may be no mistake in timing, an automatic 
timing device has been arranged that flashes the electric 




















FIGS. 15 TO 18. 


15—Milling the thread. Fig 
showing oil and soda tanks and elevators 


Fig 
lamp B at two-minute intervals. Each time the shells 
are pushed along in the tubes, fresh ones are laid 
in the pockets at the charging end, thus rendering 
heating practically a continuous operation. When the 
heated shells are pushed out of the furnace they pass 
into the inclined tubes A, Fig. 17, through which they 
drop into a quenching tank B filled with oil. This 


keeps them from coming in contact with the air and 
prevents the formation of scale. 

The tank holds about 8000 gal. of oil, which is kept 
in constant circulation through a refrigerating plant, 
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16—Heat-treating furnace (charging end) 
Fig. 18—Shells ready for charging into annealing furnace 
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by means of which the temperature is kept below 100 
deg. F. 

The shells are lifted from the oil tank by a bucket 
elevator C and dropped into a tank of hot soda water 
D to cleanse them of the oil. They are lifted from 
fhe soda tank by another bucket elevator E and de- 
posited on an inclined chute above and behind a grinding 
stand. They are taken out of this chute by hand, and 
three spots are ground on them to expose smooth sur- 
faces for testing with the scleroscope to determine their 
hardness, 

A scleroscope reading of 32 to 35 has been adopted 
as a standard for hardness in this case; all shells 














A NUMBER OF OPERATIONS ON THE SHELLS 


Fig. 17—Heat-treating furnace (rear end) 


showing a reading below 32 must be rehardened, and 
all showing a reading above 35 must be annealed. 

As a matter of fact the shells are almost always too 
hard, and the scleroscope generally shows a reading of 
from 35 to 60. 

The shells to be annealed are sorted into groups 
according to hardness and are loaded onto traveling 
racks or trays, each of which holds 64 shells, Fig. 18. 
Two of these racks or trays can be charged in the 
furnace at one time. The furnace is oil fired and is 
kept at a temperature varying from 850 to 1100 deg. 
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F., according to the hardness of the shells to be an- 
nealed. 

After the necessary temperature has been reached 
and the shells are thoroughly heated, the racks are run 
out at the rear end of the furnace onto the cooling 
table and the shells allowed to cool in the air; they 
are again tested with the scleroscope, after which a 
ringing test is made to determine their soundness. 
Each shell is tapped on the nose, body and base with 
a light hammer, and if it does not emit a clear tone 
when tapped at each of these places it must be rejected. 
One out of every 1000 shells must be tested for tensile 
strength after being annealed. 

A new and interesting system of pyrometers is about 
to be installed in connection with the heat-treating 
furnaces. Each pyrometer will have three incandescent 
lamps on the top of the case: one red, one white and one 
blue. Besides being patriotic in color, these lamps will 
show the condition of the furnace heat and may be 
seen at quite a distance from the furnace. If the red 
lamp is lighted, then there is too much heat; if the 
white light is lighted, the heat is right, while if the 
blue lamp is lighted, there is not enough heat. 

A group of checking instruments, one in circuit with 
each pyrometer, will be installed in a central position 
and in sight of all the colored lamps referred to in 
the previous paragraph. The pointers on these check- 
ing instruments will stand at zero when the white 
lamp is lighted, and will point to the number of degrees 
the heat may be in excess or below when either the 
red or blue lamps are lighted. Thus the operator in 
charge of the furnaces will be able to see their heat 
condition at a glance. 


Ten Munition Districts Established 


The War Department has issued the following state- 
ment: 

In order to bring about decentralization and closer 
contact with manufacturers of war munitions, General 
Wheeler, acting chief of the Ordnance Department, has 
divided the country into munition districts, with head- 
quarters for the different zones at Pittsburgh, Penn., 
Cleveland, Ohio, Rochester, N. Y., Boston, Mass., New 
Haven, Conn., Detroit, Mich., Cincinnati, Ohio, Chicago, 
Ill, New York City and Philadelphia. 

In each of the cities where a district office is to be 
established one cf the leading business executives has 
been selected to be district chief of the production divi- 
sion of the Ordnance Department. 


LIST OF DISTRICT CHIEFS 


At the head of the Pittsburgh office the production 
division will have Ralph M. Dravo, a member of the 
firm of Dravo Bros., steel constructors. Mr. Dravo’s 
offices at the present time are in the Diamond Bank 
Building at Pittsburgh, but he will establish a central 
office for the production division of the Ordnance De- 
partment within the next few days. 

For other district offices the following appointments 
have been made: 

Cleveland District—Samuel Scovil, who resigned as 
president of the Cleveland Illuminating Co. to take the 
position offered him by the production division. His 
present offices as president of the Cleveland Illuminat- 
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ing Co. are in the Plymouth Building, corner of East 
Twenty-second St. and Prospect Ave. 

Rochester District—F. S. Noble, one of the chief 
executives of the Eastman Kodak Co. 

Boston District—Levi H. Greenwood of the Wakefield 
Rattan Co. 

New Haven District—Waldo C. Bryant, president of 
the Bryant Electric Co. of Bridgeport, Conn. 

Detroit District—Fred J. Robinson, president of the 
Lowrie & Robinson Lumber Co. 

Cincinnati District—Charles L. Harrison of the Cin- 
cinnati Chamber of Commerce. 

Chicago District—E. A. Russell, vice-president of 
the Otis Elevator Co., with present offices at 600 Jack- 
son Blvd. 

New York District—Samuel G. Allen, chairman of 
the Lima Locomotive Works. His present offices as 
chairman of the Lima Locomotive Works are in the 
Albemarle Building, 1107 Broadway, New York. 

Philadelphia District—John C. Jones of the Harri- 
son Safety Boiler Works, Philadelphia. 


WORKED QUT BY COLONEL TRIPP 


Col. Guy E. Tripp of New York, formerly chairman 
of the Westinghouse Co. and now chief of the produc- 
tion division of the Qrdnance Department, worked out 
the details of the plan for decentralization and closer 
contact with the manufacturing districts. 

Gen. W. S. Peirce, head of the bureau in which is 
the finance division of the Ordnance Department, and 
Col. B. W. Dunn, head of the inspection division, have 
arranged to follow the same decentralization plan and 
will have their field forces in the same district head- 
quarters as the production division. 

Col. Samuel McRoberts, formerly vice president and 
executive manager of the National City Bank, who has 
been at the head of the procurement division of the 
Ordnance Department for some time, will codperate 
with the district officers. 

The plan which has been worked out is one of the 
logical developments of the reorganization of the Ord- 
nance Department some time ago. It not only brings 
the department into direct contact with the munition 
industries, so that the work can be followed up more 
closely, but it also assures better inspection facilities, 
quicker payment for work done and more exact informa- 
tion as to the progress of the work on all the imple- 
ments of war. 


TERRITORY CAREFULLY OUTLINED 


The territory covered by the different districts has 
been clearly outlined by the department, and the com- 
paratively few industries which are not embraced in 
these districts will deal directly with the production 
division in Washington as heretofore. 

The various production division districts as at pres- 
ent established cover territory as outlined below: 

The Chicago district comprises the state of Indiana 
north of the north boundary line of the following coun- 
ties: Warren, Tippecanoe, Clinton, Howard, Grant, 
Blackford, Jay, and the states of Illinois, Wisconsin and 
Minnesota. 

The Cincinnati district comprises the state of Ohio 
north of the north boundary line of the following coun- 
ties: Darke, Miami, Clarke, Fayette, Pickaway, Fair- 
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field, Perry, Morgan, Noble, Monroe, and the state of 
Indiana south of the north boundary line of the follow- 
ing counties: Warren. Tippecanoe, Clinton, Howard, 
Grant, Blackford, Jay, and the state of Kentucky. 

The Detroit district comprises the state of Michi- 
gan. 

The Pittsburgh district comprises the state of West 
Virginia and that part of Pennsylvania, except Erie, 
Crawford and Mercer counties, lying west of the west 
boundary line of the following counties: Tioga, Lycom- 
ing, Mifflin, Juniata, Perry, Cumberland and Adams, 
and Belmont and Jefferson counties, Ohio. 

The Boston district comprises that part of Massa- 
chusetts lying east of the west boundary line of Worces- 
ter County, and the states of Rhode Island, Maine, New 
Hampshire and Vermont. 

The New Haven district comprises the state of Con- 
necticut and the following counties in western Massa- 
chusetts: Berkshire, Franklin, Hampshire and Hamp- 
den. 

The Cleveland district comprises that part of the state 
of Ohio lying north of the north boundary line of the 
following counties: Darke, Miami, Clarke, Fayette, 
Pickaway, Fairfield, Perry, Morgan, Noble, Belmont and 
Jefferson, and the following counties in Pennsylvania: 
Erie, Crawford and Mercer. 

The Rochester district comprises the state of New 
York except the following counties: Green, Columbia, 
Ulster, Sullivan, Duchess, Orange, Putnam, Westchester, 
Rockland, Nassau, Suffolk and the greater city of New 
York. 

The New York district comprises that part of the 
state of New York lying south of the south boundary 
line of the following counties: Rensselaer, Albany, Sco- 
harie and Delaware, east of the west state line of New 
Jersey, and north of the north lines of the following 
eounties in New Jersey: Mercer and Ocean, and west 
of the state lines of Massachusetts and Connecticut. 

The Philadelphia district comprises the eastern half 
of the state of Pennsylvania lying east o1 the west 
boundary line of the following counties: Tioga, Lycom- 
ing, Mifflin, Juniata, Perry, Cumberland and Adams, and 
the following counties in New Jersey: Mercer, Ocean, 
Gloucester, Burlington. Cumberland, Atlantic and Cape 
May; and all of the state of Delaware. 


Indexing Angles on the Dividing Head 
By D. E. MAPES 

[ have found many valuable tables in the columns 
of the American Machinist and [| am submitting this 
simple table, which I find is more rapid and less likely 
to errors when indexing to minutes, than the one shown 
in the “American Machinist Handbook,” second edi- 
tion, page 190. 

The worked-out problems are carried out further than 
is necessary, but it shows the accuracy of my method. 

In working to seconds it is more advisable to use 


the method given in the handbook, as it is rather cum- - 


bersome to use the large decimals. The standard 
milling-machine dividing head gives us 9 deg. to one 
turn of the index crank. 9 3600 equals 32,400 or 
our constant. 

From the Handbook we know that the constant of 1 
deg. is 0.1111. Reducing this down to minutes we have 
a constant of 0.0018518; reducing it to seconds we have 
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a constant of 0.0003086. My method is to reduce the 
total degrees mentally to the number of turns for the 
crank and work with the remainder. 

Take as an example index 39 deg. 20 min.: &, 
reducing this to seconds we have the following (usua! 
method): 30 « 60 = 2340 + 20 = 2360 x 60 
141600 sec. + 3240 — 4.3703 turns. 

My method is to reduce minutes to a decimal if 
possible. In this case 39 deg. 20 min. 4 turns 
with 3 deg. 30 min. remaining; 3 deg. 20 min. with the 
minutes reduced to decimals = 3.3333 deg., which multi- 
plied by 0.1111 = 0.37032963 turns. Adding the 4 turns 
necessary for 36 deg., the turns necessary for indexing 
36 deg. 20 min. become 4.37032963 or nearly 4 20/54. 

Take another example, where the minutes cannot ver, 
well be reduced to a decimal as 32 deg. 13 min. equals 
3 turns and 5 deg. 13 min. Reduce this mentally to 
minutes, as 313 min., then multiply by our constant 
0.0018518 — 3.5796134 turns. 

In all cases reference should be made to the handbook 
to locate the correct index plate and holes to be used. 


Alignment Chart for Herbert’s 
Cubic Law 


By A. LEWIS JENKINS 


Associate Professor of Mechanical Engineering, University 
of Cincinnati 
According to Mr. Edward G. Herbert (American 


Machinist, Vol. 32, Part 1, page 1063) the cutting speed 
of a lathe tool may be expressed by the formula 
V =o 
r df? 
where 
V = Cutting speed in feet per minute; 
d = Depth of cut in inches; 
== Feed per revolution in inches; 
e=Class factor or constant depending upon the 
material cut, and the shape and life of the 
tool. 

The value of the class factor for a given materia! 
and tool may be found from experiment by determining 
the permissible speed for a given depth of cut and 
feed and substituting the values in the equation 

c=Vfr df? 
Then, according to this theory the cutting speed may 
be found for any feed and depth of cut for this tool. 
material and class of work by using this value of c. 
Values of c may be determined for different classes of 
work and tools and represented by special graduations 
on the c-axis. 

For a cut 4 in. deep with a feed of ,4, in. it is found 
that the cutting speed is 44 ft. per min. for a given 
material and tool. The value of ¢ for this condition is 
found by drawing a line through { on the depth-axis 
and ,, on the feed-axis, cutting the pivot-axis at 
> and then through P a line is drawn through 44 on 
the V-axis, cutting the c-axis at 4.55, which is the 
desired value of c. For any other feed and depth of cut 


the cutting speed for this material may be determined 
by drawing a line through the feed and depth cut in- 
tersecting the pivot-axis at some point P and by connect- 
ing this point with the value of c = 4.55, the line 
will cut the V-axis at the desired cutting speed. 
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In casehardening articles of wrought iron or 
mild steel the best results have been obtained by 
allowing the pieces to cool after cementation and 
then reheating them before quenching. 





ing the steel or iron articles into contact with 

carbon in closed boxes or pots and raising them 
to the requisite temperature for a sufficient length of 
time; afterward the articles are reheated and cooled 
by quenching in oil or water. The furnace should be 
so constructed as to be capable of being raised to 
a full orange heat (1000 deg. C.) and maintained at 
that heat with regularity. Neither the fuel nor the 
direct flame should come in contact with the charge— 
that is to say the flames should uniformly impinge on 
the sides and roof of the muffle and the charge should 
be heated by radiated and not by direct heat; the result 
is most economical in the matter of fuel. There should 
he a small peep-hole, provided with a cover plate in the 
door; a hole 14 in. in diameter is quite large enough. 

In a furnace costing about $175 there should be a 
small upper chamber, and though this is not necessary 
for casehardening, it may often be found useful as an 
annealing oven and used while casehardening is being 
done on any articles which require annealing. This will 
add only very slightly to the amount of fuel used. 
Generally speaking, ceal is the fuel employed, but for 
large works where a number of furnaces are going, gas- 
fired furnaces should give the required satisfaction. 
Hardening pots are made in both cast and wrought 
iron; the latter bear reheating so many times that 
they are cheaper in the end. The pots should not be 
of too large dimensions or there might be risk that 
articles in the middle of a charge are not being cased 
to a sufficient depth. The pots should each have a plate 
lid fitting clesely inside. 

Probably in no part of the process has there been 
so much difference of opinion as in the question of 
carbonizing material. The carbonizers in general use 
at present are animal charcoal, bones and one or two 
other compositions sold under various names, and con- 
sist of mixtures of carbonaceous matter and certain 
eyanides or nitrates. For very slight hardening, 
cyanides alone are still found useful, but no great depth 
of casing is ever attempted with them. 


[im PROCESS of casehardening consists in bring- 


UsE OF CHARRED LEATHER 


Theoretically the perfect carbonizer should be a simple 
and pure form of carbon. The author has found good 
charred leather to give the most certain and satisfac- 
tory results. Charred leather should be bought oniy 
from some firm which is actually in the leather or 
allied business and which prepares scrap leather for 
casehardening purposes. Even under such circum- 
stances it is important to keep strict watch over the 
deliveries and especially for traces of copper and steel 
rivets—a sure evidence of old boots or old belting. 
Buy the leather coke in lumps and have it powdered 
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in your own works, taking care that it is not con. 
taminated in the process and that it is perfectly free 
from moisture at the time it is required for use. 

As clay must be used as a luting around the pot 
lid and also frequentiy used for stopping off portions 
to be left soft, it is important to see that a good clay 
is used and that it is free from grease. As all case- 
hardened articles must be reheated before quenching, 
it is important that a suitable furnace should be em- 
ployed. It is not advisable that the reheating should 
be done in the caschardening muffle unless it is run 
specially for the purpose and at a lower heat than for 
casehardening. If possible a small gas muffle should be 
used for reheating for all hardening work. A properly 
constructed gas muffle can be regulated with great 
exactness, and this is very important in all hardening. 


DETAILS OF THE PROCESS 


The carbonizer having been thoroughly dried and 
reduced to a fine powder, a layer of not less than 14 in. 
in depth is placed in the hardening pot and well pressed 
down. Upon this are placed the articles to be hardened. 
Care must be taken to leave sufficient space all around 
each piece to prevent its touching the others or the 
walls of the pot; a space of 14 in. should be sufficient. 
Another layer of carbonizer is then put in and well 
pressed down, taking care not to displace any of the 
articles already packed, and continuing until the pot is 
nearly full, then finishing off with another layer of 14 
in. at the top. 

The object in view must be to make the contents 
of the pot as compact as possible, consistent with a 
sufficiency of carbonizer in contact with the articles. 
The more solidly a pot is packed the more effectually 
is air excluded; the lid is then put on and the joint 
well luted all around with clay. By the time the re- 
quired number of pots have been filled the furnace must 
have raised steadily to the full working heat. Accord- 
ing to my experience the proper heat for casehardening 
is 1000 deg. C., or a full orange color. 

At the close of the carbonizing period the pot is 
withdrawn from the furnace and placed in a dry place. 
where it is allowed to become quite cold. It is then 
opened and the articles taken out and brushed over to 
remove all adhering matter. If the pot has been prop- 
erly packed and luted up the articles should be quite 
white, or at least have only a slight film or bloom of 
a deep-blue color; the denser and more inclined to 
redness is the surface the more imperfect has been the 
packing and sealing of the pot. 

The articles are now placed in a muffle furnace and 
steadily raised to a good cherry red (800 deg. C.) and 
then quenched in cold or tepid water or oil, according 
to the purpose of the articles required. They should 
remain in the cooling liquid until they are cold all 
through the body of the metal, thus completing the 


process. 

To determine at what temperature we are to work 
the cementation part of the process there are several 
points to be strictly cbserved: 
case must be about 0.80 per cent.; 


(1) The carbon in the 
(2) the case must 
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he neither too thick nor too thin; (3) the temperature 
must not be so high as to overheat the mild center; (4) 
the core must be of the greatest strength possible. 

Although I have given separate requirements we 
~ust consider them all together. A temperature of 
1000 deg. C., if continued to saturation, would yield 
» earbon percentage of about 1.25; but if interrupted 
at any stage short of saturation the skin would contain 
less carbon, and the center still less, on account of the 
process of diffusion still being in progress. 

If we take two pieces of 2-in. diameter round mild 
steel and heat one of them with a carbonizer at a 


cherry-red heat and the other at a bright-orange heat’ 


for six hours, the tirst will be cased to a depth of 
about .|, in. and the second to a depth of nearly ,\, 
in., while the amount of carbon taken up will be about 
9.50 and 0.80 per cent. respectively, so that, so far 
as regards the hardness of the skin, the piece cased at 
the higher temperature gives the best result. From 
this we learn that a temperature of 1000 deg. C. will 
give sufficient hardness of case. 

Next we have to find which temperature has the 
least hurtful effect cn the mild-steel core. Suppose, 
for example, we take three pieces, heating them to 1000, 
1300 and 1500 deg. C., or full-orange, white and bright 
white respectively, we will find that those heated to 
1300 and 1500 deg. C. break very short and have lost 
nearly all their original tenacity while the one heated 
to 1000 deg. C. appears tougher and altogether stronger 
than before. 


WATER HARDENING 


That part of the process where a most important 
improvement has been made is the final hardening by 
quenching in water. In casehardening, as in all other 
methods of hardening, the steel must be quenched on 
a rising heat. For certain purposes there is some 
advantage to be gained by quenching direct from the 
pot if followed by reheating to cherry redness and 
again quenching. Having made clear the necessity for 
complete cooling after carbonizing, followed by reheat- 
ing for water hardening, we may proceed to consider 
the proper manner of carrying this out. 

We must remember that the casehardened article 
now consists of two kinds of steel, one being mild, of 
a temper that will not harden in water, and the other 
capable of becoming glass hard when properly heated 
and quenched. The critical points of the two steels 
are not of course the same, that of the hard steel 
being slightly lower than that of the soft steel. It 
must be borne in mind that to obtain complete hard- 
ness im the skin and the maximum of strength in the 
core, both skin and core should be heated to their 
critical temperatures before quenching. Now, as the 
critical points of the two are not identical and as they 
must be raised at least to these points, it follows 
tnat one or other of the steels will have to be heated 
considerably above its critical point. We have there- 
fore to find which of the two will result in the least 
risk. If we heat the article to the critical point of 
the hard-steel case we do not reach the critical point of 
the mild core; on the other hand, if we raise to the 
proper heat for the mild we exceed that of the hard 
steel, 

As our object is to obtain hardness combined with 
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strength, and as the strength lies almost entirely in the 
core, it follows that we must heat sufficiently to remove 
the coarse crystallization of the core, thus exceeding the 
critical point of the case; and in doing so, while we 
obtain the maximum hardness very nearly, we lose 
very little of the strength of the case and obtain 
the maximum strength of the core. I have gone rather 
fully into this point, and it may be thought without 
necessity, as the temperature is judged almost uni- 
versally by the eye; but my object in doing so has 
been to point out how important it is for the second 
heating to be sufficiently high so as to obtain the best 
results. 

The carbonized steel as it comes from the pot can- 
not be rendered hard and strong without a sufficient 
second heating. If a test piece or finished article when 
broken shows a more or less coarsely granular frac- 
ture and has the casing irregularly defined it is almost 
certain that the second heating has not been sufficiently 
high; and this perheps emphasizes the importance of 
using test pieces wherever possible. 

This reheating should, so far as possible, be rapidly 
performed, and once the article becomes uniformly of 
the right temperature it should be immediately quenched 
in oil or water. 


‘TEMPERING 


It is sometimes desired that the hardness of the case 
be slightly tempered, but I cannot say anything in 
favor of it. Generally speaking, the object of tem- 
pering is not so much to reduce the hardness as to 
increase the strength; but we must bear in mind that 
the strength lies in the core of mild steel, and that 
even if the strength of this can be increased by tem- 
pering, which is doubtful, you can only use the “temper 
color” shown on the hard case as an indicator, and 
this can be no guide to the proper tempering heat of 
the core. Now, supposing that we are able to increase 
the strength of the mild core by tempering, it is highly 
probable that the proper tempering heat, instead of 
being represented by a straw color, would be at least 
a dark-blue color, and possibly a visible red, which 
might take away 50 per cent. or more of the hardness 
of the case. 

It may be desirable for special requirements to make 
extreme hardness the first consideration. In such cases 
the temperature may be raised te bright yellow (1250 
deg. C.) and then, instead of allowing it to become 
cold, take the pot from the furnace and when the 
articles have cooled to a full red heat quench in water 
and oil, afterward reheating to full cherry and again 
quenching, though by this method the absolute strength 
is much reduced though considerable increase of hard- 
ness is obtained. 

Having discussed the process of casehardening it 
may be useful to consider briefly the principal faults 
which occur. It is best to put a test piece in every 
pot and to treat this in exactly the same manner 
as the articles being hardened, though one of the 
articles can be used for this purpose. The tests to 
be applied come under the heads of hardness and 
strength. The hardness, in the absence of any specific 
scientific tests, is proved by the use of the file. For 
this purpose a smooth saw file should be employed, and 
this is a test too well-known to need repetition here. 
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We have next to consider the fractures of the test 
pieces, and I may repeat that the structure of steel 
as shown either in the fracture or a polished and etched 
section contains a certain record of at least the last 
heat treatment through which it passed: 

a. Perfectly casehardened steel when fractured will 
show a case of extremely fine white grain, which is 
clearly defined and of very regular depth, while the 
core is finely granular and of a distinctly metallic 
luster. 

b. The case, instead of having a fine, white, dry 
appearance, is full of minute, brilliant specks and is 
not so clearly defined; the core is much coarser and 
more sparkling and the test piece would break easily, 
being more or less rotten. Such a fracture shows either 
that the article was quenched direct from the pot 
or that, if heated a second time, it was not raised to 
a temperature sufficiently high to rearrange the struc- 
ture caused by the high temperature of casehardening. 

c. The outer zones of the case are coarser, as in (b), 
while the remainder as well as the core are very little 
coarser than (a). This is the result of too high a tem- 
perature in reheating. An article having such a structure, 
though of full hardness, would wear into little pinholes 
and specks, and some articles of small dimensions would 
break very easily. 

d. The case appears as in (b), but the core is gray 
and fibrous, or when broken laterally shows very marked 
laminations caused by too high and too long heating 
before quenching. 


The Broad Point of View on the War 


and the Industrial Situation 
By WINGROVE BATHON 


On every side one hears that Congress is demanding 
action, reorganization and coéordination. But while 
Congress is so loudly demanding action, reorganization 
and coérdination, what is Congress doing to keep the 
war machine moving? Congress has been in session 
since Dec. 4—about two months, excluding the Christ- 
mas recess. In all that time it has done literally 
nothing. Page after page of the Congressional Record 
is filled with printed testimony of alleged “hearings” 
on every conceivable subject, private bills galore have 
been passed; there have been debates on bills such as 
those providing for the payment of Civil War claims. 
But in all these two precious months Congress has 
not placed on the legislative books one single big, 
constructive act. 

Money is needed. The authorization to spend money, 
to plan, to prepare, to act, to codrdinate is needed. 
There is in the Congressional Record page after page 
of printed testimony showing that one of the reasons 
why the nation has not been better organized for the 
war has been because Congress would not listen to 
and act upon the suggestions of the executive branches 
of the Government before the war started. It is a 
fact that as this is being written the House of Repre- 
sentatives has passed but three of the big money- 
supply bills, and in the larger sense they are not 
war-money bills—they are the Post Office, the Indian 
and the agricultural appropriation bills. By the time 
this is printed the Legislative, Executive and Judicial 
appropriation bills may be passed by the House. As 
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yet the Senate has not passed any of the appropriation 
bills. The only measures of consequence so far passed 
by this body are the coal and oil lands leasing bil! 
and the Shields water-power bill. These have not been 
passed by the House. In other words, literally nothiny 
has been done by Congress in three months, and this 
is true in the face of the fact that the industries of 
the country need the apparently unobtainable passage 
of the conference report on the Webb bill, which would 
permit combination for export trade, as well as the 
passage of a real bill permitting the development of 
the water powers of the country and countless other 
measures held up in committee rooms or on dockets or 
calendars while Congress continues its fight on the 
executive branches of the Government. 


WAR FINANCE CORPORATION BILL 


It is still too soon to say what Congress will do 
with the War Finance Corporation Bill, under which, 
if it is passed as it is framed, the Government will 
supervise the issues of capital to private industry with 
a capital for the proposed corporation of $500,000,000 
in cash, and with the issuance of $400,000,000,000 of 
short-term notes. The opinion continues that it is 
necessary to have some form of regulation of capital 
for industry during the remainder of the war, but 
objection is now being voiced to the bill by the financial 
and economic experts of the Senate on the proposal to 
issue such a large volume of notes. This objection deals 
with the proposed authority to be given to the Federal 
Reserve banks to deal in the proposed notes, using them 
as the basis of currency issues. That proposal is being 
called “printing-press money.” It now seems clear that 
some form of regulation will grow out of the proposed 
bill. Industry must be served with capital. Develop- 
ment must be allowed, and even a little inflation may 
become necessary aS we go on and on raising money. 

There has been too much of a let-up in many fields 
already. In the highway field the Government has taken 
a negative attitude. Apparently, from the way things 
look now in Washington, if there is to be capital 
granted for the maintenance and extension of the high- 
ways, it will be in exceptional cases only. But the 
highways must be maintained and developed as a war 
measure. With the failure of steam transportation, 
truck lines are coming more and more into use. In 
near-by Maryland alone there are now 50 motor-truck 
lines carrying freight and express, with an average 
mileage of the express lines of 100 miles per truck, 
and there are 31 motor-truck lines carrying passengers, 
all operating under the Maryland Public Service Com- 
mission. It will be absolutely necessary to sell bonds 
for the maintenance and construction of highways. 

A “war-finance corporation,” properly founded and 
administered, could see to that. There must be money 
for more power plants because of the coal situation. 
It is not at all certain that the power-from-coal ques- 
tion will be solved by the arrival of good weather and 
the restoration of steam-traffic facilities. The nation 
is using much more coal than it ever used before, and 
more power plants or expansion of present power plants 
are indicated. England is talking about expanding by 
creating five or six “super” power stations to supply 
all of her industrial-power needs. In any case capital 
must be obtained. 
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How to Deal With the Ordnance Department 


By LIEUT. PAUL A. CURTIS, Jr. 


Government in connection with the War Depart- 
ment the biggest single one is the Ordnance 
Department of the army. Its expenditures are larger 
than those of any other department, and its problems 
are most complex as well as of great magnitude, be- 
cause it furnishes most of the tools of war. It is not 
sufficient for this department to produce the finished 
equipment, but in many cases it must go back of that 
and secure the raw material for the manufacturer to: use. 
During the month of January the Ordnance Depart- 
ment was thoroughly reorganized, and this has conse- 
yuently led to some misunderstanding by the public 
as to the nature of and reason for this reorganization. 
It is hard for one who has been to Washington and 
seen this great, apparently cumbersome machine in 
operation to understand the conditions which made it 
necessary. The old organization system of purchasing, 
which was satisfactory enough when used in connection 
with the small army that this country possessed prior 
to entering the war, was entirely inadequate when we 
assumed the responsibility of putting 2,000,000 men 
in the field in a year and a half. 

It was not sufficient to proportionally increase the 
Ordnance Department to supply the needs of such an 
army in the old way. The action had to be quick. 
There were practically no supplies on hand, and it was 
the duty of the Ordnance Department to fully equip 
on a war footing in one year’s time this huge increase 
with everything from canteens to heavy field howitzers. 

Experts were recruited from almost every industry 
in the country and were commissioned in the Officers 
Reserve Corps for the express purpose of handling the 
mercantile end of outfitting this fighting machine for 
the front. As a result the Ordnance Department has 
increased from a personnel of 79 officers and 825 en- 
listed men on Apr. 6, 1917, to an organization of 5000 
officers and 26,859 enlisted men on Feb. 1, 1918. This 
number includes all ordnance field officers distributed 
throughout the cantenments and arsenals and in France, 
but does not account for the thousands of civilian em- 
ployees in the ordnance offices in Washington or the 
5000 inspectors in plants throughout the country. 
Naturally such conditions made a great deal of reor- 
ganization necessary before the proper adjustment was 
found. 

The Washington editor of the American Machinist 


(): ALL the large activities conducted by the 


states that there is much complaint among manufac- 
turers, particularly owners of small plants, about the 
difficulty of getting information in Washington con- 
cerning the kinds of material that are needed. There 
should be no difficulty in securing this information, 
providing the contractor is sufficiently familiar with 
the conditions. 

If the manufacturer would come to Washington with 
a complete statement as to the size and productive 
capacity of his factory, the kind of material which he 
turns out under normal conditions and the quality and 
number of machines which he possesses, he will, on 
applying at the Bureau of Information of the Ordnance 
Department at 6th and B Sts., be directed to the proper 
officer of the procurement division of the Ordnance 
Department for him to see. 

These purchasing officers are all experts in their 
respective lines. They will question the contractor as 
to the capacity and qualifications of his plant, and are 
only too glad to encourage prospective bidders. If 
anyone is turned down by a procuring officer it is 
safe to say that it is because his plant is not suitable 
for the work for which the contractor is endeavoring 
to secure a contract; in that case he will generally 
be advised to see some other officer who could make 
use of such a plant. Or, as is very often the case, 
there are already enough factories that are better 
equipped to do the work; or the article has been entirely 
contracted for. 

We should not lose sight of the fact that the pro- 
ductive capacity of this country is so great that it is 
not necessary to call into service all of our manu- 
factories for the purpose of supplying ourselves and 
our allies with the war material that is needed to carry 
on this gigantic struggle. However, if the contracts 
for a certain line of equipment or supplies are entirely 
ordcred and the contractor’s plant is suitable for that 
work, a careful report of its adaptability for some 
special line is carefully filed for future reference. 


GETTING AT THE RIGHT MAN 


The Council of National Defense assists the Ordnance 
Department to secure suitable contractors for special 
requirements. If a contractor is advised to estimate 


on some equipment he can easily locate the proper 
officer to see by going to the Bureau of Information 
in the Ordnance Building. 


Many contractors spend 
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hours running around the huilding looking for an officer 
whom they want to see when they could quickly be 
directed to him by going to the Bureau of Information. 
The 2,000,000 sq.ft. of space in the Ordnance Building 
are not enough to house the entire Ordnance Depart- 
ment, and in a town of normally 300,000 population it 
is manifestly impossible to secure floor space in one 
district for all the divisions and sections. Hence the 
necessity of having some divisions a considerable dis- 
tance from the others, an inconvenience that is being 
overcome rapidly. 

A very misleading statement made by the Washington 
editor is that unless a man is constantly on the job 
in Washington and knows the ropes thoroughly he 
has little opportunity to secure a contract unless he 
engages on a 5-per-cent. basis a Washington broker fa- 
miliar with the conditions. He further stated that 
it is not difficult to see how an overworked officer might 
place orders wholesale to be redistributed later. This 
statement is groundless and is unfair to the procure- 
ment division. There is absolutely no chance for such 
profiteering on the part of Washington brokers for the 
simple reason that the purchasing officer insists on 
dealing directly with the manufacturer of the manufac- 
turer’s representative and will not consider the broker. 
He knows approximately what the minimum cost of 
production is, and will only allow about a 10 per cent. 
profit. This he can easily check, as the raw material 
in almost every case is supplied by the Government 
in' the required quantities to the manufacturer of the 
finished equipment. Purchasing officers are always 
pleased when they can make a saving of a fraction 
of 1 per cent., because on large orders this often 
amounts to a considerable sum. Evidently no pur- 
chasing officer would be so lax as to allow a 5-per-cent. 
increase in overhead to be added to his estimates. 


RUSSIAN RIFLES NOT NEEDED 


Referring to the adaptability of the Russian rifle 
which the Westinghouse company was making in great 
quantities when their order was cancelled, it was en- 
tirely unnecessary for the Government to avail itself 
of this source of supply, as sufficient Springfield and 
Enfield rifles are being secured to supply the initial 
requirements for the troops that are sufficiently trained 
for the front. In the week ending Feb. 9, 43,000 
finished rifles were produced for the United States 
Government, and the production is steadily increasing 
without taking on any new plants. In fact, the re- 
quirements for an army of 1,500,000 men will have been 
delivered in June, and unless further orders are placed 
the concerns now supplying the Government will have 
to partly shut down after that date. It can be seen 
from this that it will be inadvisable to contract for the 
Russian rifle when by a short delay the well-equipped 
Westinghouse plant could manufacture a gun more 
urgently needed and more difficult to make—that is, 
the Browning-Colt machine gun. 

It was not advisable to adopt another kind of rifle, 
as the 1906 Springfield is acknowledged to be the 
best military rifle produced by any country, and the 
Enfield, which was improved by us to bring it up to 
the same standard, was adopted to quicken production 
for the draft army. The British government had in- 
tended to improve the Enfield just before war was 
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declared, but did not have.time to do so. One importan: 
military reason for not adopting a third style of rifle 
is because every different rifie means important change: 
in the manual of arms and different training for the 
troops handling them; consequently the officers would 
require a rigid training in a somewhat different schoo! 
of musketry. 


SUBDIVIDING CONTRACTS 


The statement was made that as it is not economical 
for a small shop to make entire articles, such as fuses or 
shells, it is obviously more economical for each firm 
to specialize on a part or unit and assemble these parts 
and units at a central plant. This very simple and 
successful scheme has been carried out. The boards 
of trade and chambers of commerce of several cities 
have undertaken to some extent to assist small local 
manufacturers in exactly this way. 

No small reputable manufacturer is ever overlooked. 
The equipment division of the Ordnance Department 
which has a multiplicity of small articles to secure 
has placed 3155 orders since the first of May. Many 
orders for canteen covers were let in lots of 100,000; 
horse covers in lots of from 500 to 20,000, and cartridge 
belts and intrenching tools in lots of from 20 to 100,000; 
and while making these purchases for finished equip- 
ment they had at the same time to secure the raw 
material and issue it to the small manufacturer who 
could not obtain it himself. On the other hand, many 
large firms, strong financially, supplied nearly all the 
material for their Government contracts. 


EXPENDITURE 


In this way, while placing orders for the equipment 
of 1,500,000 men, the equipment division has expended 
the sum of $18,653,558.58 for the purchase of 14,719,224 
yd. of duck and 112,724,815 yd. of webbing and $23,- 
000,000 for the purchase of 27,500,000 sq.ft. of strap 
leather and bridle leather and 9,400,000 Ib. of harness 
leather. This material will all be issued to contractors 
for army equipment. The difficulty was to find fac- 
tories properly equipped to do the work, as it was not 
consistent to issue priority orders for heavy web and 
leather stitching machines for unsuitably equipped 
plants when factories which were thoroughly equipped 
could be located to do the work. Some of the largest 
collar-manufacturing concerns in the country are mak- 
ing rifle covers and grenade covers simply because 
their light machines were capable of turning out this 
class of equipment. 

The projectile section of the procurement division 
has placed 925 separate contracts at a sum of $776,- 
467,110.32 These contracts include forgings and 
machinings, fuses, adapters and booster casings and 
all other components necessary to make a complete 
round of ammunition with the exception of explosives. 

Orders for steel, 194 in all, have been placed for 
1,673,833 tons. This material is to be issued by the 
Government to manufacturers of finished equipment. 

The Ordnance Department now has a finance bureau 
for the purpose of advancing money to reputable con- 
cerns who have insufficient capital to carry on the work 
required of them. This is conclusive proof that the 
Government is trying in every way to assist the small 
manufacturer to help in the present. cause. 
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According to the Rheinisch-Westfalische Zeitung, 
wood is now being largely used in place of ivory, 
celluloid and other substances in the manufacture of 
combs in Germany. Excellent toilet combs, it is stated, 
ure made from thinly cut, faultless birch and beech- 
wood. They are light in weight, clean and cheaper 
than any other kind of comb and prove entirely satis- 
factory in use. These new “war” combs include orna- 
mental combs, which are frequently carved or painted. 

* co * 

The woman who has had training as a_ physical 
laboratorian is needed for war service. The Civil 
Service Commission announces a vacancy in the Puget 
Sound navy vard at $3.28 a day, and future vacancies 
will be filled by either men or women. The duties at 
the Puget Sound navy yard require the testing and 
calibrating of apparatus at the radio laboratory. Com- 
petitors are not required to report for examination, 
but will be rated on general technical education and 
physical laboratory experience. 


% * * 


The American Ambassador at London recently re- 
ported by cable the regulations for wolfram shipments 
by way of Hongkong. According to this report, in- 
structions have now been sent to the governor of Hong- 
kong to the effect that any United States firm may 
receive periodical shipments of wolfram via Hongkong, 
licenses not to be granted in advance, but only when 
the ore has been bought and is ready for shipment. 
British firms must offer the ore to the Ministry of 
Munitions first, and if it is refused they may then 
sell to the United States. 


% & * 


The Post Office Department has requested commercial 
organizations to impress upon business men the great 
advantage to be gained by both the department and the 
public if they will adopt the practice of depositing their 
nail in the post-office or street collection boxes not only 
earlier in the day but as frequently as may be feasible. 
The department states that it would also tend to relieve 
congestion and facilitate the handling and dispatch of 
the mails if heavy mailers would make it a regular prac- 
tice to have all letter and circular mail, as well as cata- 
logs, pamphlets, ete., bearing uncanceled stamps, prop- 
erly faced for cancellation, with the short and long let- 
ters separated. 

* * *% 

The War Trade Board announces that the regulations 
requiring shippers who propose exporting goods to their 
branches or agencies abroad to execute and file with the 
board a certain form of agreement are suspended in the 
case of shipments consigned by individuals, firms or 
corporations in the United States to their branches or 
agencies located in the United Kingdom, France, the 
Dominion of Canada, Australia, New Zealand or the 
Union of South Africa. Before or at the time of filing 
applications for export licenses for shipments to their 
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branches or agencies located in any other country, ex- 
porters should execute and file with the board the pre- 
scribed form of agreement. 

* * * 

The war has brought forth a new kind of ammuni- 
tion for airplane use in the form of special cartridges 
containing bullets for armor-piercing, tracing and in- 
cendiary purposes. With the progress of the war the 
more vital parts of the airplane were protected with 
light armor, so that it became necessary to introduce the 
armor-piercing bullet. As the gasolene tanks were par- 
ticularly susceptible to incendiary explosion it was nec- 
essary to procure a bullet containing an inflammable 
substance, ignited upon discharge, which would carry 
the spark or flame into the tank upon piercing it. 
As the target, the enemy airplane, was within fight- 
ing range for only brief moments at a time, and as 
there were no means of determining the fire effect as 
on land, a tracer bullet containing a bright-burning com- 
position, which would indicate the path of the bullet in 
daylight as well as in darkness, and thereby allow the 
aim of the machine gun to be corrected, was introduced 
The composition is set on fire upon discharge and th~ 
bullet flies through the air as a bright spark plainly 
visible to the machine-gun operator. All of these cart- 
ridges are of the small-rifle calibers—caliber 0.30 or 
thereabout. The ,',-in. diameter and short length of 
this bullet left little space therein for the armor-pierc- 
ing element or for the tracer or incendiary composition. 
Nevertheless combinations of armor-piercing and 
tracer and armor-piercing and incendiary bullets have 
been made. The bullets developed by the United States 
Ordnance Department have been tested on land and 
from airplanes to see if there is any difference in their 
performance when fired from a quickly moving air- 
plane in the upper atmosphere and when fired on land. 
The tests have been fully equal to those attained abroad. 


M sf 


The third Liberty loan, which will open Apr. 6, is 
to have a distinctive flag of its own. Red border, white 
interior field, with three vertical blue stripes—this is 
the design for the honor emblem which will be bestowed 
on each city exceeding its quota of sales of Liberty 
bonds. If a city doubles its quota a star will be added to 
its flag, and a tripling of the quota will be recognized 
by two stars. Among other features of a system of 
honors devised for the third Liberty loan, as announced 
by Secretary McAdoo, is the plan of giving a window 
card bearing a reproduction of the flag to each pur- 
chaser of a bond and of establishing honor rolls in each 
community or organization of any kind to bear the 
names of subscribers. It is planned also to unfurl a 
state honor flag at each state capital after the cam- 
paign is ended to bear the names and records of each 
community which won a quota flag. A national flag to 
be flown at Washington after the campaign will bear the 
records of states. 
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Difficult Job Molded in a Single Flask 


By M. E. DUGGAN 


A singie casting shown in section in the illustration 
was required, and the patternmaker had about decided 
that a three-part flask was necessary, when the molder 
interfered: “If you make it that way I will have to 
have special rigging in the cope and cheek flasks, which 
would make a lot of extra trouble and expense.” 

After consultation, and an investigation of the 
foundry’s resources for emergency work, the method 
described here was followed. A single flask, deep enough 
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A DIFFICULT JOR MOLDED IN A SINGLE FLASK 
to cover the complete pattern being available, a bottom 
board was placed on the foundry floor and a bed of 
green sand iaid upon it. The pattern was then placed 
and the inside filled up to the parting line AB, and 
a parting also made at C and D. 

The flask was then put in place and the cheek filled 
with green sand up to parting line, the overhanging 
body of sand being secured by rods laid crosswise in 
the mold. The flask carrying the cheek sand was lifted 
off, the pattern drawn and the flask replaced. A cover 
core was then put on instead of the regular cope, the 
mold clamped and the cover core secured with wedges 
placed under the crossbars. The time consumed in the 
molding was much less than would have been required 
if the ordinary method of procedure had been followed. 


Release 


A Punch-Press Brake 
By HENRY GINSBURG 


The writer has often wondered why the brake on 
a punch press is always made to be constantly engaged. 
To be sure it costs a little less to make it that way, 
but the additional cost of constructing a brake that is 
released when the foot is on the treadle is so slight 
as to be almost negligible, and the advantages are 








sufficient to warrant the necessary expense. Even for 
ordinary work—punching one piece at a time—the re- 
lease of the brake reduces the power required for 
starting and saves a great deal of the wear and tear 
on the brake lining. 

Where a dial or other automatic feed is used and 
the press runs continuously, the saving is correspond. 
ingly greater. The brake has always been a great 
source of trouble in such work, heating up, wearing 
and requiring frequent adjustment. The use of a 
releasing device permits the tightening of the brake 
so that the press, especially if running at high speed, 
may stop without undue shock or strain on the parts of 
the clutch. 

The illustration shows a simple arrangement of a 
brake release as applied to a V. & O. press. The brake 
band was removed and the slot made wider to give room 
for the bent lever A. A longer stud was made to hold 
the spring B, adjusted by the locknuts, and the pin C 
was made long enough to hold the connecting link D. 

















BRAKE RELEASE APPLIED TO PRESS 


The band brake is thus held in compression by the 
spring, released when the treadle is pressed down and 
held in release while the press is running. The use 
of this device on our presses has practically eliminated 
brake trouble and allowed an increase in the speed. 
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Machine Repairs and Cost Data 
By A. L. NICHOLS 


The system here described has been found handy in 
the repair of machines, in determining their cost and 
in disclosing weakness in tool design. 

A suitable board is prepared and placed in the de- 
partment handling the machine repairs. This board 
vives a layout of the shop in which the machine numbers 
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FIG. 1. PLAN OR LAYOUT OF SHOPS 


appear as in Fig. 1. In each machine space there is 
a small hook on which to hang a tag. This tag is 
printed on both sides as shown in Fig. 2, and is used 
in the following manner: 

When a machine breaks down the operating foreman 
fills im the tag on the prescribed spaces and tears off 


























Pat __ MACHINE DOWN ; Tre 
4 DATE __ HOUR. MACHINE Na! 
t = ayer ———— = ' 
§ , TROUBLE 'z 
| —- $$$ 
‘SIGNED, OP. FOREMAN. _s | 
_ REPAIRED _ _9| | | 
| DATE __HOUR tas =") 
' SIGNED. REPAIRMAN a iZ) P 
REMARKS. _ eee 0) 2} 
. 1 w= 
|, a 
Sasiceeneatapiinnas —___! 'pi@)z}/5 
t & 3 9/9) 
— 438] 











|____MATERIAL AND LABOR COST a 
WUTY, __—dDESCRiPTION | COST | 
-siaehiaenlaieadeiabiat + Raa 
— ——— +-——}- 
aati 
_ a © 
| | 
HOURS @ LABOR. 
. 2 TOTAL 





| 

| 

| 7 e 
- @ 

"eis - ‘@ 


FIG. 2. 


SIGNED FOREMAN REP DEP | 





FACE AND BACK OF REPAIR TAG 


the right-hand end or stub and hangs it on the board. 
face out; the card proper he attaches to the broken 
machine, 

When the repair department starts work on the ma- 
chine the foreman turns the portion of the tag on the 
board, face inward. Thus it is readily seen what ma- 
chines are actually in the workman’s hands. On com- 
pleting the job the foreman in charge of the repair 
gang, fills in the date and the hour when finished, adding 
any remarks he has to make as well as memoranda 
of any material he has used and the hours of labor at 
‘ne rates paid. This tag is then forwarded to the store- 
room and the prices of material and labor entered. 
After being signed by the repair foreman it is sent to 
the superintendent’s office. 
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A file is kept and all incoming tags are kept under 
an index card for each machine. The card which is 
illustrated in Fig. 3 shows just how much has been 
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FIG. 3. COST-DATA CARD 
spent in repairs on any one machine, and each time a 
repair tag comes in the data are entered on this card and 
the total column is made up in a way always to show 
the amount spent to date on the machine specified. 

By recording the nature of the trouble, weakness in 
the design is often revealed and the defect remedied. 
It sometimes happens that the repairs have not been 
properly made and a second overhauling is necessary. 
If such is frequently the case with any particular man’s 
work it can be detected by this system. 


A Chip Ejector for Hinged Collets 


By HowarpD M. BLACK 


In machining the body of the No. 101 British fuse 
it was found desirable to drill the hole A while the 
fuse body was chucked for the second operation, as 
shown in the illustration. This naturally resulted in 
trouble due to chips being carried through with the 
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A CHIP EJECTOR 


drill and working into the mechanism of the hinged- 
collet chucks used. The device illustrated entirely elim- 
inated this trouble without introducing any special 
troubles of its own. 

The spring holds the plunger C and disk D firmly 
against the base of the fuse, thus confining the chips 
within the threaded recess and giving the plunger suffi- 
cient travel to enable it to follow up the fuse body as 
it is removed from the chuck. The disk D, being 
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loosely held between the shoulder and the riveted end 
of the plunger, is free to adjust itself to the base 
of the fuse body even though the latter be held at 
an angle when being removed from the chuck. 

The only alterations made to the chucks were the 
drilling and tapping of hole E and cutting away the 
corners of the hinges at F. The action of the ejector 
was entirely satisfactory, making it possible to do away 
with a separate drilling operation and at the same 
time better concentricity in the holes was obtained. 


Handy Clamping Device for Jig 
and Fixture Work 
By E. H. COSGROVE 


A clamping method used extensively on fixtures that 
require frequent clamping and unclamping movements 
consists of a bolt and nut, a slotted strap and a block 
that may be either movable or fixed. The movements 
involve the use of both hands, as it is necessary to 
lift the strap and slide it forward, set the block in 
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HANDY CLAMPING 


place, and pick up the wrench with which to tighten 
the nut. If it is necessary at the same time to hold 
the work in place, as, for instance, holding it against 
locating pins, these movements become rather awkward, 
so the cam-operated strap shown in the accompanying 
illustration was devised to relieve the operator. By 
grasping the handle of the cam lever all of the move- 
ments may be easily made with one hand, leaving the 
other free to manipulate the work. Adjustment is 
provided by turning the bolt up or down and locking 
it in the required position by means of the locknut. 


Removing Heavy Steam-Hammer 
Bushing 


BY ORVILLE WALTON 


The illustration shows a method of pressing bushings 
out of a heavy steam hammer without removing the 
cylinder. Considerable trouble has been experienced in 
removing such bushings and the method most commonly 
practiced is to take down the cylinder, heat same and 
endeavor to draw or press out the bushing. This often 
results in a cracked cylinder. The time required to 
get a hammer in running order by such methods is from 
two to three days, and five or six laborers are required. 

The writer recalls a 3000-lb. hammer that required 
a new bushing, and the job was done without taking 
down the hammer. The piston was used as a press, 


jacks being placed under each corner of the ram. The 
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piston was raised to within 10 or 12 in. of the 
cylinder top A, and six 1-in. holes were drilled in the 
bushing B, 6 in. from the top. The point of the drill 
just pierced the bushing, and the piston was used to 
support the drill. 

Six pins C were placed in the drilled holes, and a 
steel ring D was made to fit inside the pins C resting 
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METHOL OF REMOVING STEAM-HAMMER BUSHING 


on the top of the piston, preventing the pins from 
breaking out of the holes. The sketch shows piston 
in position ready to push bushing out. 


Saving Pattern Work 


By J. L. GARD 


The accompanying illustration shows how the writer 
economized on pattern work by making one pattern 
do double duty. 

The arm A was to be cast with a bearing at B to 
match the cap C. The two patterns were made as shown, 

















THE PATTERN 
and castings were made from the cap pattern C; afte 
which, the ring D forming the oil chamber on the car 
was removed, and the cap pattern fastened in place at B, 
completing the arm pattern for molding. 
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Be Uncle Sam’s Partner 


HE THIRD LIBERTY LOAN is here at the be- 
ginning of our second year of war. As portrayed 
by the supplement which accompanies this issue, 

Liberty must pull autocracy from its pedestal. 
The world can no longer live with autocracy dominant in 
any considerable section of the world. It must be freed by 
those nations which have already seen the light, even though 


true and full democracy does not yet exist in any country. 


Third Liberty Loan 


HIS is the opportunity for every man to become a 

partner in the greatest and soundest business propo- 

sition in the world—the United States of America. 

No matter how little you can invest in the Third Liberty 

Loan (and this is probably more than you think), you at 

once become a direct partner. You take a new interest in 

the concern and you soon realize that you “belong.”” And 
you draw dividends every year. 


But there is another side of the question. 


Every Bond You Buy 


Is a Direct Help to Our Boys in France 


OU are “rooting for the home team” in the most 
substantial manner possible. And it puts more pep 


into the boys when they go “over the top.” 
You want to cheer them on, to help supply them with the 
best of everything they need. As a partner in the firm you'll 
take more interest, get your dividends regularly—and be a 


better citizen. 


Sign up with the boys today! 


Dig deep! Buy Bonds—and then More Bonds! 
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What To Do If We 


Must Curtail Production 


HIPS are the “neck of the bottle,” 
according to all reports. This neck 
is so contracted that we may be 
forced to suspend production on 
many kinds of munition and other 

products as the days go by and as they 
pile up in the factory and at the ter- 
minals. It is little use to pile up material 
which cannot be shipped, as it ties up capital 
and material which may be needed in other 
directions. 

But the curtailing of production is fraught 
with possibilities of trouble of various kinds. 
The high cost of living makes unemployment 
particularly dangerous; a hungry family is 
probably the greatest incentive to violence, 
even on the part of the citizen who is most 
l- w abiding under ordinary conditions. With 
this possibility staring us in the face, steps 
should be taken at once to prevent such a 
crisis. There is work enough to be done to 
keep everyone busy, but it must be planned 
before the necessity for it arises. A far- 
seeing program should be adopted, the neces- 
sary funds appropriated and plans made for 
its execution at the proper time. If by any 
chance ships should be miraculously pro- 
vided, the plan can simply be postponed until 
a later date. 


S LONG as we cannot ship across the 

“X sea what we make, it is evident that the 
solution is to encourage industry that will 
redound to our domestic prosperity. And 
every law of economics and common sense 
indicates that this must be something which 
will become an asset and add to the wealth 
of the country. 

The run-down condition of the railways 
suggests the first logical field for the em- 
ployment of a large number of men—more 
than appears on the surface. Numerous 
extensions are already necessary; additional 
tracks need to be laid between important 
cities; locomotives are badly needed, and 
cars must be had to go with them. This 
means far more than the work enumerated ; 
for the laying of track includes the use of 
grading machinery; of stone crushers; of 


quarrying machines; of rolling mills for 
rails, tie plates and spikes; of tie-cutting 
machinery. And back of all these come 
the machine tools necessary to make these 
machines. 


+ IS estimated that a billion dollars is 
needed to put the roads in first-class 
shape, and this amount of money could not 
be spent to better advantage than in such 
a cause, for every dollar thus spent adds 
to the wealth of the country, regardless of 
whether the railroads go back to the indi- 
vidual owners or not. If they do, they owe 
the people of the country whatever money 
has been spent in rehabilitating them; but 
that is a detail which does not affect the 
main problem in the least. 


EXT comes the building of great national 

highways, which also require a vast 
amount of labor and machinery, and which 
also add to the national wealth. Then there 
is the improving of waterways, the improv- 
ing of the coal mines and the development of 
water power in various sections of the 
country. 

Best of all, these are all strictly war meas- 
ures in that they would render the prosecu- 
tion of the war less difficult. They are all 
national assets, and they present a method 
of absorbing any and all labor that may be 
thrown out of employment by the necessary 
curtailment of even essential industries 
whose products require shipping to be of 
value. 

We believe that this program deserves 
careful consideration by Congress and that 
immediate action should be taken to prevent 
the possibility of having great bodies of 
men thrown out of employment within the 
next few months. What this might mean, 
in view of the great unrest in the various 
parts of the world, should be enough to 
force prompt action along the lines sug- 
gested. Delays are dangerous and may be 
very costly in more ways than we dream of 
at present. 
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SHOP EQUIPMENT NEW 





This department is open iv all new equipment of interest to shop owners. 
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Photographs and data 


should be addressed to Editorial Department, “American Machinist.” 


Ott Plain-Grinding Machine 


The illustration shows a 5x 18-in. plain-grinding ma- 
chine that is one of the recent products of the Ott 
Grinder Co., Cincinnati, Ohio. The machine is intended 
especially for production work on small, straight or 
taper cylindrical parts. The wheel spindle is hardened, 
ground and lapped and runs in alloy bronze bearings ad- 
justable for wear, self-feeding oilers being provided. 

















PLAIN-GRINDING MACHINE 


Normal swing, 5 in.; distance between centers, 18 in.; swivel 
table graduated to grind tapers up to 3 in. per foot; diameter of 
head- and footstock spindles, 14 in.; centers, No. 6 Jarno taper; 
front spindle bearing, 1§ x 33 in.: rear spindle bearing, 14 x 3¢ 

: width of wheel belt, 24 in.; grinding-wheel speeds, 2000 and 
2000 rp.m.; minimum reduction of automatic cross-feed, 0.00025 
n.; maximum reduction of automatic cross-feed, 0.005 in.; num- 
ber of work speeds, four, 85 to 425 r.p.m.; table feeds, 20 to 65 

per minute; horsepower required. 5; floor space, 31x68 in.; 
weight, 1700 Ib. 


The wheels, which may be up to 10 in. in diameter and 
2-in. face, are mounted on the outer end of the spindle 
end ean be easily removed. A wheel stand moves on V- 
and flat-ways and is controlled by a handwheel. A. 


worm and worm wheel are used for the table drive, the 
automatic travel being controlled by adjustable dogs. 
The reversing mechanism is noncentering to insure ac- 
curacy of reversal. During power travel of the table 
the handwheel is disconnected. The automatic cross- 
feed operates at each reversal of the table and may be 
adjusted for varying feeds while the machine is in opera- 
tion. A large hardened and ground stud is used for the 
movement of the swivel table, which may be clamped 
at both ends, one clamp being graduated in inches. 
Dead-center drive is used on the headstock, which is 
clamped to the swivel table by means of a T-bolt, align- 
ment being secured from the front edge of the table. 
The footstock is also solid, the spindle being operated 
by a spring lever, but it may also be clamped rigidly if 
desired. The footstock is secured to and maintains its 
alignment on the swivel table in the same manner as the 
headstock. A water system is provided for wet grind- 
ing. The universal back rest has both vertical and hori- 
zontal movement. Equipment includes one grinding 
wheel, universal back rest, wheel-truing device on foot- 
stock, center-grinding attachment, one pair of adjust- 
able work dogs, water guards, wrenches and overhead 
countershaft equipped with Hyatt roller bearings. 


Foste1 Friction-Clutch Countershafts 


The Foster Machine Co., Elkhart, Ind., is now market- 
ing a line of friction countershafts, one of which is 
shown in the illustration. The device is made in six 
sizes in the double-friction style and in six sizes in the 
triple-friction style. The countershaft is of the expand- 
ing friction-ring type and Hyatt roller bearings are 
used on all loose pulleys. To provide for expanding the 
friction ring there are two radially mounted fingers, 
pivoted to swing around a tapered stud, provided with 
ears engaging the slots cut in the expansion rings. The 
inner ends of these fingers engage and are spread apart 
by the wedge-shaped part of the dog, which is pivoted 
on a pin mounted in the driver and is operated by a wedge 
mounted on the shaft. This wedge is operated longitu- 
dinally by a fork, shipper rod and lever in the customary 
manner. The dog is counterbalanced to counteract the 
action of centrifugal force at high speeds. The two ex- 
pansion fingers and the dog are equipped with rollers 
in order to reduce the friction at the points of contact 
to a minimum and thereby provide for ease of opera- 
tion. The adjustment of the friction ring for gripping 
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power and wear is by means of a tapered screw on which 
the expansion fingers are pivoted. This tapered screw 
has a fine-pitch thread for sensitive adjustment and is 
locked in place by means of a binder screw. The weight 
of the friction fingers and dogs is counterbalanced. It 
is claimed that the construction of the internal expand- 
ing clutch renders it easy of engagement and secure 
against slipping. All parts are interchangeable. The 
friction ring is of the single-expanding type and is held 
concentric with the shaft by three lugs. It is expanded 
by two hardened fingers which have as a fulcrum the 
two points at each end of the friction ring and a tapered 

















FOSTER DOUBLE-FRICTION COUNTERSHAFT 


screw between the ends of the fingers. By the adjust- 
ment of this screw the desired starting point of expan- 
sion is obtained. Boxes are of the solid, oil-ring type, 
with two oil rings in each box. The oil, after passing 
through the bearings, is retained by the same oil cavity, 
which extends beyond the ends of the bearing and 
catches the drip. Universal suspension is used to insure 
a proper alignment of the bearings. Three-step cone 
pulleys are furnished for both the double and triple 
countershafts. ’ 


Right and Left Toolholders 


The illustration shows a new toolholder that has been 
placed on the market by the Right and Left Tool Holder 
Co., Jasper and East Willard Sts., Philadelphia, Penn. 

















SHORT BIT TOOLHOLDERS 


The holder is intended for using up short bits of high- 
speed steel. The illustration shows one tool assembled 
and one disassembled, the construction being clearly in- 
dicated. The short tool bit is held between the body of 
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the toolholder and the small cap which is clamped down 
by means of the square-head screw. It will be noticed 
that this screw has a long thread which decreases the 
danger of stripping. The holders are made of high- 
carbon steel and can be furnished in straight, right- 
hand offset or left-hand offset, as desired. They are 
furnished in eight body sizes from 5, x } x 4} in. to | 
x 2}x13 in. and accommodate high-speed bits measu) 
ing from +. x +. in. up to ? x } in. 


16 16 


Bridgeport Surface-Grinding Machine 


The Bridgeport Die and Machine Co., Bridgeport, 
Conn., is now marketing the surface-grinding machine 
illustrated, which will handle work up to 5x8x14 in. 
The machine is intended either for toolroom or manu- 
facturing needs on small parts. The movements of the 
table are automatic in either direction. Chrome nickel] 
steel, hardened, ground and lapped, is used for the 
spindle, which runs in phosphor-bronze bearings pro- 

















SURFACE-GRINDING MACHINE 


vided with adjustment for wear. A handwheel is used 
for lowering or raising the grinding head, and gradua- 
tions are provided which indicate differences of 0.0005 
in. The power longitudinal feed is 14 in.; the power 
cross feed is 5 in., and the vertical adjustment is 83 in. 
The wheels used are 7 in. in diameter with a 3-in. face 
and 3-in. hole. The table is 24 in. long and 6? in. wide 
and has a working surface 14x 5 in. provided with three 
;‘;-in. T-slots. The net weight of the complete machine 


is 575 |b. 


“Atlas” Dial Indicator 


The “Atlas” dial indicator illustrated is one of the 
late products of B. L. Gates, 125 South Wells St., Chi- 
cago, Ill. The device is shown attached to a surface 
gage and also to a drilling-machine spindle for locating 
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» button. The connections are universal, the bent con- 
recting-rod being claimed to be very useful. The indi- 
tor measures up to 0.130 in., the graduations being in 
If desired an extension is pro- 


{ 


thousandths of an inch. 
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UNIVERSAL DIAL INDICATOR 
vided which will enter a small hole and reach to the 
depth of 3 in. This is made of tool steel and is hard- 
ened. The plunger is placed at one side of the dial cen- 
ter, which it is claimed allows the use of the indicator 


in close places, corners, etc. 


Defiance No. 50 Valve-Grinding 
Machine 


The machine illustrated is made with 4, 6 or 8 spindles 
and is used for grinding-in the valves of gas-engine 
cylinders. The feature claimed for this machine is that 
the oscillating movement is obtained through spur gears, 
which decreases the amount of vibration. The table is 

















DEFIANCE VALVE-GRINDING MACHINE 


: ‘inimum center distance of spindles, 1§ in.; maximum center 
ance of outside spindles, 22 in.; distance from spindles to 


© of column, 7 in.; vertical travel of spindles, 3 in.; maximum 


dist ‘nce from nose of spindles to top of table, 21% in.; minimum 


‘nce from nose of spindles to top of table, 93% in. 


Buy Liberty Bonds—We have got to win this war. 
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adjustable for height on the column and is provided 
with an oil groove around its outer edge. All working 
parts are inclosed to protect them from dust and to 
avoid injury to the workman. The machine is the 
product of the Defiance Machine Works, Defiance, Ohio, 
and is known as their No. 50 valve-grinding machine. 


Manhattan Universal Grinding 
Machine 


The Manhattan Machine and Tool Works, 42-50 Mar- 
ket Ave. N. W., Grand Rapids, Mich., are now market- 
ing the universal tool-grinding machine shown in the 
illustration. The table of the machine measures 6 x 42 
in., the working surface being 6x22 in. Longitudinal 
movement of the table is 22 in.; transverse movement is 
§ in., and vertical movement 12 in. The machine will 

















MANHATTAN UNIVERSAL TOOL-GRINDING MACHINE 


take work up to 9 in. in diameter, the maximum dis- 
tance between centers being 21 in. The maximum dis- 
tance from the center of the wheel to the top of the 
table is 12 in. The height from the floor to the center 
of the spindle is 47 in., and the base is 24x 28 in. 
Equipment includes internal-grinding attachment, one 
pair of central head and tail centers, one pair of offset 
head and tail centers, one faceplate 8 in. in diameter, 
one chuck for center head, one 5-in. swivel-base vise, 
six pairs of wheel flanges, six driving dogs ? to 2 in., 
one height gage, one tooth-rest socket, seven extension 
bars, three spring-tooth-rest springs, six T-slot bolts 
and countershaft complete. 


“Ebco” Drinking Fountains 


The D. A. Ebinger Sanitary Manufacturing Co., 
Columbus, Ohio, has recently placed on the market a 
new form of sanitary drinking fountain. The iliustra- 
tion shows the fountain mounted on a cooler. It will 
be noticed that the construction is such that the stream 
of water flows up at an angle from beneath a guard, 


~ 
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this feature making it impossible for anyone to place 
his mouth on the nozzle. This type of jet also enables 
one to fill a glass without utilizing an extra outlet. The 
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“EBCO” DRINKING FOUNTAIN 


angular stream is secured by means of two intersecting 
jets of varying velocities. The fountain itself is made 
of vitreous enamel ware, and is also made up in such 
form that it may be mounted on the wall. 


Kane & Roach Angle-Bending 
Machine 


The illustration shows an angle-bending machine re- 
cently placed on the market by Kane & Roach, Niagara 
and Shonnard Sts., Syracuse, N. Y. It is made in three 

















KANE & ROACH NO. 22 ANGLE-BENDING MACHINE 


sizes, No. 22 handling angles up to 3x 3x 2? in., No. 25 
for angles up to 4x 4x 4 in., and No. 26 for angles up 
to 6x6x2in. I-beams, channels, Ts, rounds, squares, 
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pipe or flat stock may also be bent by making filling-i 
collars or rolls to match the work. Either one or two 
angles may be bent at a time as desired. The machines 
are made with the rolls close to the floor, which elimi- 
nates much lifting. The rolls are also placed close to- 
gether, which reduces the length of the flat spot at each 
end. It is also claimed that having the rolls close to- 
gether allows the bends to be started from the straight 
piece, thus eliminating hand bending at the start. An- 
other important feature claimed is the sliding gag under 
the adjusting screw that holds down the top roll. This 
gag may be slid out from under the screw, allowing the 
top roll to be raised out of the way so that the work may 
be placed in or removed from the machine without 
changing the screw adjustment. The side rolls swivel] 
to any degree, according to the diameter of the circle 
being bent, and may also be adjusted in or out against 
the work as may be necessary. This prevents side 
twisting or buckling of the work. The rolls are of 
high-carbon steel, the front roll shaft bearings are of 
bronze, and the driving gears and pinions are cut from 
steel. The machines are provided with a scale and 
pointer for indicating the correct position of the rolls 
for bending circles of the desired size. 


High Speed Hammer Co.’s Bench 
Drilling Machine 
The illustration shows the Model E sensitive bench 
drilling machine that is now being marketed by the High 
Speed Hammer Co., Inc., Rochester, N. Y. The device 
is a two-speed machine driven by a high-speed motor, 
and will accommodate drilling work where the holes do 

















SENSITIVE BENCH DRILLING MACHINE 

Capacity up to 3, in.; spindle speeds, two, 2100 and 6000 r.p.m.; 
working surface, 54x5 in.; working surface of base, 4X6 =. 
height, 24 in.; motor, »% hp.; diameter of spindle,  in.; spindle 
feed, 2} in.; distance from center of spindle to column, 3 In. : 
height of work accommodated on table, up to 4% in.; height 0! 
work accommodated on base, up to 73 in.; dimensions of bas 
74x18 in.; weight, 60 Ib. 
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not exceed ;% in. in diameter. The standard spindle 
speeds are 2100 and 6000 r.p.m., but speeds up to 10,000 
».m. can be furnished if desired. The main spindle 
heat treated and ground to size, and is guided through 
» bronze quill with an annular ball bearing at each end. 
“nd thrust is carried on a ball thrust bearing under 
‘ne feed arm. The table surface is ground and the table 
niay be quickly adjusted to various positions. The table 
has a self-cleaning taper which keeps chips and dirt 
away from the main column. The base is ground and 
has an oil groove and a self-cleaning support. A feature 
of the machine is the spindle lock, which enables a quick 
change of drills without the operator’s hands coming in 
contact with the belts or pulleys to prevent the spindle 
turning. An idler pulley is provided to take up any 
stretch which may occur in the endless woven-canvas 
belt. The front pulley and the upper part of the spindle 
are guarded by a semi-tubular guard. Either hand or 
foot control is used, as desired. A depth gage is pro- 
vided which is adjustable to thousandths of an inch. 


Gisholt Heavy-Shell Lathe 


The machine shown is manufactured by the Gisholt 
Machine Co., Madison, Wis., in two sizes, 16- and 25- 
in., Which are especially adapted for boring 3 and 6 in. 
shells respectively. Their rigid, powerful construction 
also makes them unusually good machines for a wide 
range of boring 
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Needham 40-In. Heavy-Duty Lathe 


The illustration in this article shows a heavy-duty 
lathe embodying some unusual features. It combines 
the range of a fair-sized gap lathe with the rigidity and 
ease of manipulation obtained with the regular form of 














HEADSTOCK OF LATHE SHOWING DRIVE AND 


FEED MECHANISM 


FIG. 1. 


construction, and in addition its maximum swing is 
availalle over the full distance between centers. 
The lathe bed is ‘a modified form of box construction 





work. While the bar [— 
supports shown on the 
cross-slide are bored to 
receive a bar 3 in. in 
diameter they may be 
bored for any diameter 
of bar suitable for use in 
the machine. The croass- 
slide carriage, which 
is 24 in. long, bears the 
entire width of the 18- 
in. slide. By the use of 
a former block on the 
taper attachment a 
single-point cutter may 
be used in the boring bar 
and the shell bored out 
to any desired contour, 
or the carriage may be 
set central and a boring 
head used on the bar. 
The 16-in. lathes are 
made with either 3? or 
6|; in. spindle bore, and 














the 25 in. size with 63 


spindle bore. The GISHOLT 16 AND 25 IN. HEAVY-SHELL LATHE 
ae Specifications for 25 in. size: Standard length of bed, 10 ft., normal swing of lathe, 25 in.; hole 
iachine when so or- throws spindle, 6} in.; spindle front bearing, 8} x 12 in.; spindle rear bearing, 72 x 9 in.; spindle 
aia . nose, diameter, 12} in.; headstock cone, diameters, 20 and 16 in.; width of belt, 8 in.; ratio of back 
lered may be had with gearing, 8 to 1; spindle speeds, 12, 16, 20 and 27 r.p.m.; countershaft cone, diameter, 17 and 13 in.; 
either collet or friction pulleys on countershaft, 20x 6 in.; speed of countershaft, standard, 160 and 200 r.p.m. ; 


jaw- 
chuck equipment. Vari- 
ous attachments may also be fitted to the machines, 
such as tool-carriage, turret or other fixtures. Both 
bearings of the headstock have split bronze bushings 
and the caps are adjustable for wear. The end thrust 
of the spindle is taken by ball bearings. The two-step 
cone pulley is mounted on the back gear shaft. 


weight, about 8000 Ib.; cu.ft., about 300. 


in which the back shear is considerably lower than its 
corresponding shear at the front, this construction being 
clearly shown in the illustration. 

The headstock with the first change gear box, ‘back 
gears, disengaging clutch, etc., is mounted as a' ‘unit 
upon a transverse slide which moves upon the bed, being 
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operated by a screw and loose crank at the front, the 
end of this screw being shown at A, Fig. 1. The spindle 
is hollow and the spindle bearings are of ample capac- 
ity. The drive is direct by a 34-in. belt on a four-step 
cone locked to the spindle in the usual manner, or 
through the back gears (which are in front) to the 
pinion meshing with the 30-in., 3-pitch internal gear 
shown on the back of the faceplate. 

The small lever B withdraws the pinion from mesh 
when direct drive is desired and at the same time releases 
the back gear clutch. The feed drive is through a pair 
of miter gears at the back end of the spindle to a 
vertical shaft in the gear box C which is attached to the 
headstock. In this box there are sliding gears operated 
by the handle D, giving three changes of speed. At the 
lower end of the shaft a miter gear meshes with two 





bts | 














FIG. 2. NEW DESIGN FOR HEAVY-DUTY LATHE 
Length of bed, 12 ft.; height from floor to top of front shear, 
344 in.; center to center of shears, 27 in.; height of front shear 


above back shear, 94 in.; transverse movement of head and tail 
stocks, 14 in.; front bearing of spindle, 6 in. in diameter by 8 in. 
long; rear bearing 4 in. in diameter by 6 in. long; hole in spindle, 
24 in. clear through; diameter of faceplate, 36 in.; width of face- 
plate, 54 in.; maximum saving, 40 in.; swing over carriage, 14 
in. (this is with the carriage extension in place; without this 
extension the swing in all places is 40 in.); length between cen- 
ters, 8 ft.; weight complete, 14,000 Ib. 

corresponding gears loosely mounted on a sleeve which 
is splined to the transverse shaft EF, driving the shaft 
in either direction through the medium of the sleeve 
and clutches. The only purpose of this reverse is for 
left-hand threads as feeds are reversed in tHe apron. 

The sleeve carrying the thread-reversing mechanism, 
being splined to the transverse shaft, is free to move 
endwise upon it, and therefore requires no attention 
when the entire head is moved across the lathe. The 
transverse shaft drives a train connecting with a nest of 
24 gears mounted longitudinally in the lathe bed and 
controlled by the handle F. This nest, in connection 
with the three changes on the vertical shaft, gives a 
range of 72 feeds. All feeds are through the splined 
lead screw, which is 2 in. in diameter and 2-pitch 
single square thread. 

The carriage is built to operate entirely on the front 
rail, being firmly gibbed to it and having a broad bearing 
upon the front of the bed below the feed screw. When 
used in this manner the lathe will handle its maximum 
swing of 40 in. over any part of its length, as the work 
does not come over the carriage. 
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There is an extension, however, which can be bolted 
to the carriage, this extension having a bearing upon 
the back shear so that in boring operations the tool is 
solidly supported in all positions. The extension is 
shown in place in the engraving, Fig. 2. If it is desired 
to use the front carriage alone, as in turning large 
diameters, it is the work of but a moment to detach 
the extension by the removal of two ?-in. capscrews. 

The cross-slide travels either on the main carriage 
or on the extension, as when the latter is in place there 
is no break in the cross-slide way. The regular cross- 
slide carries a compound rest. There is a special cross- 
slide provided to hold tools for heavy work, such as 
turning car wheels or for boring large diameters. 

The feed is engaged in either direction by a lever on 
the apron, and this lever interlocks with the lever 
operating the lead screw nut, making it impossible to 
engage the nut and the feed simultaneously. A rack 
and pinion provides for moving the tailstock along 
the bed. 

This lathe is built with a view to securing a rigid 
machine of moderately large swing capable of producing 
accurate work under heavy sustained cuts. In the shops 
of its builder, A. W. Needham, Long Island City, N. Y., 
it is claimed the lathe has for long periods carried 
a continuous cut in gray iron of j-in. depth with a 3-in. 
feed. 


Davis 20th Century Filing Machine 


The illustration shows the No. 1 motor-driven, bench- 
type filing machine that is being manufactured by the 
W. F. Davis Machine Tool Co., 85 Liberty St., New 
York City. The machine can also be furnished for 

















BENCH-TYPE FILING MACHINE 


Weight with belt drive, 65 lb.; height from bench to top of 
table, 13 in.; size of table, 10x 8% in.; hole in table, § in.; 
spindle, } in. square; hole in spindle, § in.; stroke, 0 to 2 in.: 
strokes per minute, 500 


belt drive if desired. The spindle is of hardened steel, 
ground and fitted intc adjustable boxes which hold the 


file in line and prevent twisting. It is constructed 
with a 2-in. hole to accommodate files with round shanks. 
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The stroke is adjustable from 0 to 2 in. and the table 
may be quickly adjusted and locked at an angle. The 
driving shaft is supported by an outer bearing, and 
all working parts are inclosed in a dustproof case with 
oil cups for all bearings. Where motor drive is used 
the motor furnished is cither for direct or alternating 
current as desired. 


Driver-Harris Pure Sheet Nickel 


An important development in this country to replace 
material formerly manufactured abroad has been the 
production of pure sheet nickel in various widths and 
thicknesses. Until a few years ago the advantages of 
pure nickel had not been appreciated, and in conse- 
quence there were no adequate facilities for rolling it 
into large sheets. The practice for many years was to 
use nickel supplied by Canadian mines, which was 
shipped to European manufacturers for fabrication, and 
previous to the war nearly all nickel-sheet, strip and 
finished articles of foreign manufactures coming into 
this country were of American ore worked by foreign 
concerns. 

The superior qualities of pure solid nickel should not 
be confused with those of metals frequently sold as 
nickel but which are merely articles of steel, brass or 
german silver with a thin nickel-plating that in a short 
times wears through, rendering the ware unsuitable and 
unsafe for use. 

The danger of poisoning by verdigris is eliminated 
in pure nickel, as it does not rust, oxidize or tarnish, as 
in the case of some alloys. Corrosion cannot occur even 
where the surface is injured, and this is an advantage 
over the plated articles. Acids and other tarnish re- 
movers used to clean plated and copper food containers, 
being poisonous, are sources of danger that are also 
obviated by the use of pure nickel. It requires no re- 
plating, and abrasions on its surface only serve to 
brighten the finish. 
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Pure nickel, because of its resistance to the corrcd 
ing influence of chemicals, is valuable in the chemical- 
manufacturing field and in the metal world, being su- 
perior to copper and bronze and their alloys. It is prac- 
tically immune to the action of the alkalies in everyday 
use, and is used in the manufacture of nickel crucibles 
for chemical laboratories. Numerous parts of chemical 
apparatus and machinery must be made of nontarnish- 
able, noncorrosive metal, and pure nickel can be used 
in the manufacture of these products on a commercially 
profitable basis. 

Emphasis is laid on the attainment of producing pure 
nickel sheets of a high tensile strength, and no indi- 
vidual equipment is required for working the pure nickel 
in this manner, the same implements and metals being 
used as with german silver and hard alloys. It is homo- 
geneous, very ductile and easily formed by spinning or 
stamping. 

In order to manufacture sheet nickel the Driver-Har- 
ris Co., Harrison, N. J., has provided the necessary 
facilities and equipment and can supply the product for 
commercial use. 


Bench Lathe Toolholder 


The Ready Tool Co., Bridgeport, Conn., is now mak- 
ing a toolholder especially for bench and watch lathes. 
It is drop-forged, ;4, x 4 x 33 in. fitted with a ,',-in. sq. 
cutter of high-speed steel treated by the Taylor-White 
process. A wrench is also included as is usual with the 
larger holders. 


“Triad” Heat-Treating Furnace— 
Erratum 
The “Triad” heat-treating furnace illustrated and 
described on page 469 is the product of W. R. Bennett, 
Elmwood, Conn. This device was credited to another 
firm by mistake. 








, Personals 








Henry H. Vaughan has been elected 
president of the Canadian Society of Civil 
Engineers. 

Thomas Houghton has been appointed 
factory manager of the Chevrolet Motor 
Co., Flint, Mich. 


G. D. Yeager has been elected president 
and general manager of the Wagner Axle 
Co., Anderson, Ind. 


W. Whitney Slaght has been appointed 
experimental engineer of the Pierce-Arrow 
Co., Buffalo, N. Y 


Milton Rupert has been elected vice 
president and assistant treasurer of the 
R. D. Nuttall Co., Pittsburgh, Penn. 


E. R. Jacobi, formerly chief inspector of 
the Reo Motor Car Co., has joined the 
Mitchell Motors Co., Inc., Racine, Wis. 


A. B. Hall, vice president of the Whitman 
& Barnes Manufacturing Co., Akron, Ohio, 
will hereafter have supervision of the com- 
pany’s sales. 


Thomas J. Cole, formerly master me- 
chanic of the Erie R. R. at Meadville, 
Penn., has been appointed shop superin- 


tendent at Meadville. 


Frank A. Hayes, formerly engineer with 
the Willys-Overland Co., Toledo, Ohio, has 
been appointed chief engineer of the Willys- 
Overland, Ltd., Toronto, Ont. 


Henry C. Limbach, former production 
manager of the Zenith Carburetor Co.. is 
now equipment engineer of the Strong, Car- 
lisle & Hammond Co., Detroit, Mich. 


Vere Brown, formerly assistant general 
manager of the Allegheny Steel Co., Brack- 
enridge, Penn., has been appointed general 


manager of the company. 


E. P. Perkins, formerly superintendent 
of the plate mill of the Allegheny Steel 
Co., Brackenridge, Penn., has been made 


assistant general manager. 


J. A. Wilson, for many years a member 
of the sales department of the Vandyck- 
Churchill Co., Singer Building, New York, 
has been appointed sales manager. 


W. J. Jenks, formerly general superin- 
tendent of the western general division of 
the Norfolk & Western R.R., has been ap- 
pointed general manager of the road. 


N. L. Bean, formerly assistant to the 
president of the New York, New Haven & 
Hartford R.R., has been appointed assist- 
ant to the general mechanical superintend- 
ent. 


Joseph W. Gardham, formerly technical 
representative of the Chalmers Motor Co., 
is now in charge of tests of motor trucks 
for the Militor Corporation, Jersey City, 


J. H. Phillips, formerly traveling engt- 
neer of the Chicago, Milwaukee & St. Paul 

.R., has been appointed division master 
mechanic of the northern division with of- 
fice at Horicon, Wis. 


R. T. West, formerly president of the 
Vulcan Steel Products Co., New York, has 
established himself in the iron and steel 
business at 141 Broadway, New York, de- 
voted chiefly to export trade. 


John 8S. Agey, for 13 years employed by 
the Carnegie Steel Co. at Youngstown, 
Ohio, has resigned to take a position as 
assistant superintendent of one of the mills 
of the Donner Steel Co. at Buffalo. 


J. K, Booth, formerly general foreman of 
the Bessemer & Lake Erie R.R., at Green- 
ville, Penn., has been appointed master me- 
chanic, with supervision over the locomo- 
tive department shops at Greenville. 


Frank L. Eidman, superintendent of the 
Cowan Truck Co. of Holyoke, Mass., has 
been allowed an indefinite leave of absence 
to accept appointment as engineer of tests 
~~ the Ordnance Department at Washing- 
on. 


W. H. Thompson, for a long time with 
the Westinghouse Electric and Manufactur- 
ing Co., has resigned to become works man- 
ager of the Fairmont Mining Machinery 
Co., Fairmont, W. Va., maker of coal-min- 
ing equipment. 


Harry W. Alexander, director of pub- 
licity of the Society for Electrical Develop- 
ment, New York, has resigned to become 
assistant to the president on sales of the 
American Writing Paper Co., New York, 
and Holyoke, Mass. 


W. H. Hart, formerly assistant district 
master mechanic of the Superior divisio. 
of the Chicago, Milwaukee & St. Paul R.R., 
with office at Green Bay, Wis., has been 
appointed division master mechanic, with 
the same headquarters. 


I. E. Edwards, for 12 years chief engi- 
neer of the Valley Mold and Iron Corpora- 
tion, Sharpsville, Penn., has resigned to ac- 
cept the position of works manager of the 
ingot mold foundry of the Marshall Foun- 
dry Co., Josephine, Penn. 


M. A. Stone, general superintendent of 
the Wolverine Brass Works of Grand 
Rapids, Mich., has resigned and is now 
president of the M. A. Stone Manufacturing 
Co. of Grand Rapids, Mich., manufacturing 
small cast parts and stampings. 
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Condensed Clipping-Index of Equipment 


Lathe, 60-in. Triple-Geared “Fifield” 


David A. Wright, Chicago, Il 


Clip, paste on 3 x 5-in. c 

















“American Machinist,” Mar. 14, 1918 
standard and heavy. 4 4 
centers with 14 ft. bed, 5 ft.; swing over carriage, 45 in.; ratio 
of back gearing, 13 to 1; ratio of triple gearing, 42 to 1; threads 


Made in two styles, 


Distance between 


cut, 1 to 12; weight with 14-ft. bed, standard type 24,000 Ib., | 
heavy type 30,000 lb.; extra weight per extra foot of bed, stand- 
ard type 1000 Ib., heavy type 15v0 Ib.; feeds of toolpost, 0.050, 


9.096 and 0.137 in.; spindle speeds, nine, 1.48 to 120 r.p.m. 


Lathe, Precision Bench 


DeMant Tool and Machine Co., 


79 East 130th St., New York City 

















“American Machinist,” Mar. 21, 1918 
Swing, 7 in.; length of bed, 32 in.; distance between centers, 16 


in.; capacity of chucks, 1/g to 3 
in.; diameter of tailstock spindle 
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in.; capacity through spindle, #8 
, #2 in.; diameter of spindle nose, 


1§ in.; width of belt, 1} in.; taper of centers, No. 3 Jarno; speed 


of countershaft pulleys, 400 and 





Heinkel Machine Tool Co., Sa 


“American Machinist,” 


The illustration shows one of a line of fixed- 
center drilling heads manufactured by 
company. These heads are made up in vari- 
ous styles and sizes with center distances ac- 
cording to customers’ specifications 


Lathe, Geared-Head 


Springfield Machine Tool Co., 
Springfield, Ohio 


“American Machinist,” Mar. 21, 
1918 

14-, 16-, 18- and 
for either motor 
or belt drive. Dimensions of 
18 in. lathe: Swing over bed, 
19 in.; swing over carriage, 13 
in.; distance between centers 
with 6 ft. bed, 1 ft. 6 in.; front 
bearing, 33x7 in.; rear bear- 
ing, 23x53 in.; hole in spindle 
‘cs in.; diameter of spindle 
nose, 23 in.; threads on spindle 
nose, Acme; number of spindle 
speeds, twelve, 9 to 380 r.p.m.; 
diameter of head pulley, 14 in.; 
width of belt, 4 in.; horsepower 
recommended for motor drive, 
3 to 5; speed of motor, 1200 


_ Made in 
20-in. sizes, 


o 


r.p.m. 


Mar. 


800 r.p.m. 





ndusky, Ohio 
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ards and file as desired 


as-Mixing Valve (McKee Pro- 
portional Mixer) 


Eclipse Fuel Engineering Co., 
Rockford, Ill. 


“American Machinist,” Mar. 21, 
1918 

This device delivers the gas 
and air mixed in any prede- 
termined proportions and _ is 
claimed to effect savings in fuel, 
power and piping. It is also 
claimed to give any type of 
flame desired—reducing, oxi- 
dizing or neutral—and to make 
the quality of the flame self-ad- 
justing when turned down. It 
may be applied to any device 
in which a gas flame is utilized 
for heating. Made in three 
sizes, with outlets of 14, 2 and 
3 in.; motors of 4, 4 and j hp., 
and gas capacities per hour of 
600, 1000 and 2000 cu.ft. 





R. W. Beckam Co., 920 Hume- 
Mansur Bldg., Indianapolis, 
Ind. 

“American Machinist,” Mar. 21, 
1918 


This device is intended for 
use in grinding tapers on the 
grinding machine. Is made in 
two sizes, 3- and 6-in.; and in 
two styles, horizontal and verti- 
eal. Consists of a base plate 
carrying a revolvable upper plate 
upon which the work is mount- 
ed by any suitable means, such 
as angle plate, vise, centers, etc. 
The two pins shown at the front, 
one on the upper and one on 
the lower plate, act as the meas- 
uring points. The angular set- 
ting is determined by measuring 
the chord of the arc by means 
of a micrometer used over these 
two measuring points. A chart 
is furnished with the device, 


Garrison Machine Works, 
Dayton, Ohio 


“American Machinist,” Mar. 21, 
1918 


One of a line of multiple- 
-spindle drilling heads. Spindles 
of steel, machined all over, and 
all bearings and seats for gears 
are ground to size. Bearings 
are bushed, the bushings being 
so made that they may be re- 
placed at any time. Force-feed 
lubrication is used, the oil re- 
turning over and through the 
gears to a dust-proof reservoir. 
Spindle speeds are arranged to 
give the correct cutting speed 
for the size of drill used. The 
case is made of gray cast iron, 
and the drive is through a ta- 
per shank engaging the end of 
the drill spindle. The heads 
are made in a number of styles 
and sizes as may be desired. 


Gear Chuck, “Johnson” 


Garrison Machine Works, 
Dayton, Ohio 


“American Machinist,” Mar. 21, 
1918 


It is claimed for this chuck 
that it will hold gears with such 
accuracy that holes or other in- 
tegral parts may be machined 
concentric with the pitch diam- 
eter with errors not exceeding 
0.001 in. With one set of 
members will hold all gears of 
a given pitch. It may be ap- 
plied to any machine the same 
as an ordinary chuck, and indi- 
cates over a range of 0.030 in. 
the amount the pitch diameter 
is over or under size. The out- 
side diameter of the chuck, 
which is made in various styles, 
is not less than the sum of the 
pitch diameter of the largest 
gear to be chucked plus the out- 
side diameter of a 24-tooth gear 
of the same pitch. It is 
claimed that the chuck will au- 
































giving the micrometer settings 
for various angles and for ta- 
pers per foot 
































tomatically compensate for any 
distortion of the gears due to 
heat treatment and that the 
work may be chucked accurate- 
ly in from 4 to 6 seconds. 
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IRON AND STEEL 


The Government Schedule of steel prices went into effect Sept. 24. 
Pig iron was set at $33 per ton; pig iron differentials were announced by 
the American Iron and Steel Institute on Nov. 3. Washington announced 
sheet and pipe prices on Nov. 5. Warehouse prices have been revised, as 
shown. by agreement between the War Industries Board and the ware- 
houses; new schedule in effect Nov. 15 


PIG IRON—Quotations per ton were current as follows at the points 
and dates indicated: 








One Month One 

Ago Year Ago 

No. 2 Southern Foundry. Birmingham. . $33.00 $27.00 

No. 2 Southern Foundry, Chicago...... 33.00 35.50 

*Bessemer, Pittsburgh py 37.25 36.95 

*Basic. Pittsburgh .. ened 33.95 30.95 

No. 2X, Philadelphia...... 33.75 34.75 

~~ eh ree 33.95 36.00 

No. 3. Southern Cincinnati 35.90 29.90 

Basic. Eastern Pennsylvania. 30.75 30.50 

*Delivered Pittsburgh: f.o.b. Valley, § ents less 

STEEL SHAPES—tThe following base prices per 100 Ib. are for 

structural shapes 3 in. by % in. and larger. and plates 4% in. and 
heavier, from jobbers’ warehouses at the cities named: 

New York-———.  —Cleveland—. _—Chicago— 

One One One ne 

Mar. 21, Month Year Mar.21, Year Mar. 21, Year 

1918 Ago Ago 1918 Ago 1918 Ago 

Structural shapes .$4.20 $4.20 $4.10 $4-4.04 $4.10 $4.20 $3.75 

Soft steel bars...... 4.10 4.10 400 4-404 4.00 410 4.00 

Soft steel bar shapes. 4.10 4.10 4.00 4.14 4.00 410 3.75 

Plates, 4 tolin.thick 4.45 4.45 5.15 4.39 5.00 445 4.75 


BAR tRON—Prices per 100 Ib. at the places named are as follows: 


Mar. 21,1918 One Year Ago 
CE SE Oe ee re ree 3.50 $3.25 
Warehource, New York.... 4.70 3.75 
Warehouse. Cleveland 3.98% 3.95 
DT GE coecersaseedesedseons 4.10 3.75 


STEEL SHEETS—tThe following are the prices in cents per 
pound from jobbers’ warehouse at the cities named: 


a -—— New York —. Cleveland -—Chicago— 

ee : : 

ocd pon a = 

2-6 “00 € & a > 
~ SSE aa e552 ese Phe ego Phe Ps F-) 
= 3 @ cSt’ eo% GS £O% So sot 
AZO Am O8< SO 2A Oe 2S ORK 
*No. 28 black....... 5.00 6.445 6.445 6.00 6.385 5.50 6.45 5.40 

*No. 26 black....... 4.90 6.345 6.345 5.90 6.285 540 6.35 5.30- 

*Nos. 22 and 24 black 4.85 6.295 6.295 5.85 6.235 5.35 6.30 5.25 
Nos. 18 and 26 black 4.80 6.245 6.245 5.80 6.185 5.30 6.25 5.20 
No. 16 blue annealed. 4.45 5.645 5.645 5.45 5.585 5.20 5.65 5.45 
No. 14 blue annealed. 4.35 5.545 5.545 5.35 5.485 5.10 5.55 5.35 
No. 10 blue annealed 4.°5 5445 5445 5.30 5.385 5.05 5.45 5.30 
*No. 28 galvanized.. 6.25 7.695 7.695 5.25 7.635 5.00 7.70 5.20 
*No. 26 galvanized. 5.95 7.395 7.395 8.00 7.335 7.25 7.40 7.50 
No. 24 galvanized... 5.80 7.245 7.245 7.70 7.185 6.95 7.25 7.20 


*For painted corrugated sheets add 30c. per 100 Ib. for 25 to 28 gage: 
25c. for 19 to 24 gages: for galvanized corrugated sheets add 5e., all gages. 


COLD DRAWN STEEL SHAFTING—From warehouse to consumers 
requiring at least 1000 Ib. of a size (smaller quantities take the standard 
extras) the following discounts hold: 

Mar. 21, 1918 
List plus 10% 
List plus 10% 
List plus 10% 


One Year Ago 
List plus 20% 
List plus 20% 
List plus 5% 


Pe EE. pct eentenenee eee eeb es een 
Cleveland 
Chicago 


DRILL ROD—Discounts from list price are as follows at the 
places named: 


Extra Standard 
Ce vow ge dine kteaseeaneseveveneeeeeban 30% 40% 
EE ois Setibhneses Cake KeseKeaeananres 35 % 40 % 
DT 6csna sé ees 660 0.0660 000000 680860068008 35 % 40% 
SWEDISH (NORWAY) IRON—The average price per 100 Ib. in 


ton lots, is: 


Mar. 21. 1918 One t5%4=° 
New York $15.00 9.5 
Cleveland 15.00 7.50 
SE aca ceéeanasenvsfeasvesseeewees 15.00 6.75 


In coils an advance of 50c. usually is charged. 
Note—Stock very scarce generally. 


WELDING MATERIAL (SWEDISH) —Prices are as follows in cents 
per pound f.o.b. New York, in 100-Ib. lots and over: 


Welding Wire* Cast-Iron Welding Rods 


p. ad. te. Meee oe by 12 in. long......... 16.00 
3 No. 10 Geet eee 14.00 
 Sichertents % by 19 in long......... 12.00 
Se ghee 21.00@30.00 % by 21 in. long......... 12.00 

Rs. Ne. 4 and S-: *Special Welding Wire 
SE PT Serer er rer Terre rere 32.00 
30.00 
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MISCELLANEOUS STEEL—tThe following quotations in cents 
per pound are from warehouse at the places named: 


York Cleveland Chicago 
wy 31. 1918 Mar. 21,1918 Mar. 21. 1918 
Te olecsde duc ikeneaan 4.10 4.0 4.00 
ee GE tchetdieneeus < 5.70 4.35 4.25 
Openhearth spring steel.. 7.50 8.00 8.25 
Spring steel (crucible anal- 

See nee 11.00 11.25 11.25 
Coppered bessemer rods. . 9.00 8.00 7.00 
| 7 eee 4.95 yey 4.95 
Cold-rolled strip steei. 9.00 25 8.25 
ae GD cents cesses 6.19) $: 00 6.00 


PIPE—The following discounts are for a lots f.o.b. Pittsburgh; 
basing card of Nov. 6. 1917, for steel pipe and for iron pipe: 


BUTT WELD 


eel ron 
Black Galvanized Black Galvanized 


Inches Inches 
%. % and % 44% 7% OF Bieccss 33 % 17% 
 s6tnee¢en0< 8% 33 4 % 
= G Greecseees 51% 37 % % 
LAP WELD 
errr errr 44% 31% % ruts te estas ap on) ie Sect 26% 12% 
wee GP Ge veces 47% 34% % oe. O- Givcceas 28% 15% 
See Be Biacace 28% 15% 
BUTT WELD. EXTRA STRONG PLAIN ENDS 
%. % and %.. 40% 22% % 7 GO Biiesess 33 % 18% 
7 seosdagecese 45 % 32 4 % 
7 @ Bihccees 49 % 36% % 
LAP WELD. EXTRA STRONG PLAIN ENDS 
weerrerr ree 42% 30% % D- Stennnee gees 27 % 14% 
wae BD Gu ccecs 45 % 33% % ee Oe Ohne * vane 29 % 17% 
4% to 6...... 44% 32% % OS ee 28% 16% 


Stock discounts in cities named are as follows: 
—New bab te - a ee ~S 


Gal al- 
Black vanised Black vanized Black vanized 
% to 3 in. steel butt welded 38% 22% 43% 28% 42.8% 27.8% 
3% to 6 in, steel lap welded 18% List 39 % 25% 38.8% 18.8% 


Malleable fittings. Class B and C, from New York stock sell at list 
price. Cast iron, standard sizes, 15 and 5%. 


METALS 


MISCELLANEOUS METALS—Present and past New York quotations 
in cents per pound, in carload lots: 


Mar. 21, One One Year 

1918 Month Ago Ago 
CO, GD 6 dew tecesieceeces 23.50* 23.50 37.00 
Ph ee Ceo tsccaee keen neeeeus 85.00 85.00 54.50 
De scenes Bite eee eee cece 7.75 7.25 10.75 
Dt .scibleesenee se dee enticed ones 7.75 8.00 11.00 

*Government price. 
ST. LOUIS 

Di sp ethdhssore dd ec ekttenseeeenenn 7.10 7.10 10.50 
se eee 7.75 7.75 10.75 


At the places named, the following prices in cents per pound prevail, 
for 1 ton or more: 
-—— New York——.. —Cleveland—, — Chicago 


1, 


- oe 
eo x 2 ez 
Pa) = = eo ou =e & 
— 25° oa0 an eco oe odc0 
S cSt soe £0 & £0 
a Sz< On< 26-2 22 S52 
Copper sheets. base.31.50-33.00 32.00 44.00 32.50 46.00 36.00 43.00 
Copper wire (carload 
SL tao nt Ata oe 8 32.00 32.00 39.50 28.50 44.00 33.50 39.00 
Brass pipe base... . 36.50 36.50 47.50 38.00 52.00 38.00 47.50 
Brass sheets ...... 30.75 30.75 45.50 32.00 45.00 33.50 43.50 
Solder “™% and % 
(ease lots)...... 62.00 62.00 45.50 480 33.50 40.00 33.00 


Copper sheets quoted above hot rolled 16 oz.. cold rolled 14 oz. and 
heavier. add 1c.: polished takes 1c. per sq.ft. extra for 20-in. widths and 
under: over 20 in.. 2c. 


BRASS RODS—tThe following quotations are for large lots, 


mill, 100 Ib. and over, warehouse; 25% to be added to mill prices 
for extras; 50% to be added to warehouse price for extras: 

Mar. 21,1918 One Year Ago 
Ee ak cw thdand be ROE SRR EN $25.25 $42.00 
TS Oa. ree 26.25 4550 
DI! cubs cuesnedenshheesseueus sane 30.00 42.00 
crt aS. k ween aR ee ane d'e ine 35.00 42.50 


ZINC SHEETS—tThe following prices in ceats per pound prevail: 





ee Se Mh. hd Gr wb own i 0600 dk we dccewecotunrewas 19.00 
In Casks——_, -—Broken Lots—, 
ar. 21, One Mar. 21 One 
1918 Year Ago 1918 Year Ago 
Re ees 21.50 22.00 23.00 3. 
nn ME scacdacoveveece 20.00 23.00 20.50 23.25 
CC ee 21.50 22.50 22.00 23.00 


ANTIMONY—Chinese and Japanese brands in cents per pound, in 
ton lots, for spot delivery, duty paid: 


Mar. 21,1918 One Year Ago 
DEE oteccedus be sdbeteewesOasdats 13.50 31.00 
EE 05-666.666000 66000660 S66 SO SHOR ORE 16.00 22.90 
GOP cccccccceccies eweSESECenecews 16.50 34.00 
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F § SHOP MATERIALS AND SUPPLIES 


evunanan gn! 1) 0UGUNUEONOUEGOAUEGADENOOEGOUEGADUAUONOUOOOAUOOOOOOENONOEOGOOEGOUEOOUTOOAUOOOUSOOUUOUEOOOOOGOAUEOUGOOUEOOUENOOOOOUONOOEOOGOOEOOOOOOOEEOOEOOOOOONUOGOECOOOEGOOEOOUEGOOUOOUOOUOOOOUONOOOOOUOOOONOOEOOOOOOOEOOOOOOONOOUCOOEOOOUOOOEOOUSEOOONOEOUUEOOUEOUOEAUUEOUUONOUEEOOOOOUOEAUEEAOU EAU ERGO EEAUEGOOEEAOTEOTOOOOOOOUOOOOOUENOOEEOEEOT A: 


OLD METALS—The following are tne dealers’ purchasing 

trices in cents per pound: 

-— New York — -—Cleveland—, 

Mar.21, One Mar. 21, One 

1918 Yr. Ago 1918 Yr. Ago Chicago 

Copper, heavy and crucible 22.00 25.00 29.00 22.25 22.50 
Copper, heavy and wire. 21.00 24.50 28.00 21.50 20.75 
Copper, light and bottoms 19.09 71.00 24.00 20.50 20.00 
Lead, heavy .......+-+--. 6.38 6.50 8.00 6.00 6.50 
TeGG, COB ccccccccccsees 4.75 6.00 5.50 5.00 5.00 
Brags, MOOT .ccccccces 14.25 15.50 18.00 18.00 18.50 
Brass, light ......---+--- 10. =. 11.00 14.00 12.00 12.50 
No. 1 yellow brass turnings 12.50 17.00 19.00 12.00 12.00 
POS ccdcceeséeeseeseus 5.5 30 7.50 5.25 25.00 >.25 


ALUMINUM—tThe following prices are from warehouse at 


s named: 
pines New York 


37-39¢. 


Cleveland 
No. 1 aluminum, guaranteed over 99% pure, in ES: 
ingots for remelting (ton lots), per lb 32-50e. 


COPPER BARS from warehouse sell as follows in cents per pound, 
for ton lots and over: 


Mar. ‘14,1918 One Year Ago 
36.00 41 


~ . . SFTPC T TTT eee 6.0 .00 
eles seh thnancnsguahhtennesaeden 34.50 47.00 
GE, 2 SGe 6 ecdedecondeadheneseencers 35.00 43.50 





Warehouse prices in cents per pound: 
-—Cleveland——, a 


BABBITT METAL 
r-— New York——, 


Mar. 21. One Mar. 21, One Mar. 21 
1918 YearAgo ‘°1918 Year Ago 1918 Year Ago 
Best grade... 90.00 65.00 90.00 62.00 90.00 60.00 
Commercial 50.00 35.00 30.00 19.50 30.00 30.00 
SHOP SUPPLIES 


NUTS—From warehouse at the places named, on fair-sized 
orders, the following amount is deducted from list: 


—New — i: or. Giteage TN 


Mar. 21, One Mar. 21, One 
1918 Year Ago 1918 Year. Ago 918 Year Ago 
Hot pressed square. . . $1.00 $0.50 $1 4 $2.7 75 $1.05 $3.00 
Hete pressed hexagon. 1.00 50 2.75 85 3.00 
Cold punched square. 1.00 00 “a5 3 50 1.00 2.50 
Cold punched hexagon 1.00 50 -75 3.00 1,00 3.00 


Semifinished nuts sell at the following discounts from list price: 


Mar.14.1918 One Year Ago 
40% 50 % 


Ss Fee re ye re ee ‘0 ” © 
CEE 6.66.6 O0Kh ODOR ROR SADE CAE ROR 60 % 50—10 % 
GE web whb 6066 CORRES SCAROO ERED SO ODE 50 % 50—10% 


CARRIAGE BOLTS—From warehouses at the places named 
the following discounts from list are in effect: 


New York Cleveland Chicago 
Br is bord ie ntsc ckstacncee 30 % 45% 40—2 4 % 
LQPGGP GE BORGER. cc cc cccccscces 10% 334 % 30—5 % 


MACHINE BOLTS—Warehouse discounts in the following 


sities: 

New York Cleveland Chicago 
% by 4 in. and smaller......... .- 380% 50 % 40—10% 
Larger and longer uptolin. by 30in. 15% 40% 35—5 % 


WASHERS—From warehouses atthe places named the following 
amount is deducted from list price: 


For wrought-iron washers: 


New York ..... $1.00 Cleveland ..... $2.00 Chicago ..... $3.00 
For cast-iron washers the base price per 100 Ib. is as follows: 
New York ..... $5.00 Cleveland ..... $4.50 Chicago ..... $3.50 


COPPER RIVETS AND BURS sell at the following rate from 
warehouse: 


—————— Rivets ————_ ———_—_ Burs-—— ————__- 
Mar. 21,1918 One Year Ago Mar. 21,1918 One Year Ago 
Cleveland. List plus 10% List pine i a List pose 10% List yt pos 


Chicago. List price Lis List price 
New York. 20% trem list 10- 24 % ‘from List pius 5% 10.2% % ‘from 


RIVETS—tThe following quotations are allowed for fair-sized 
orders from warehouse: 
New York Cleveland Chicago 
Steel 4% and emailier.............- 30 % 35 % 40%* 
SEE 6a 04 Wah ha5 $d be etae ss 30% 35 % 40%* 


*For less than kg lots the discount is 35%. 


Button heads, 7, 7, 1 in. diameter by 2 in. to 5 in. sell as fol- 
lows per 100 Ib.: 


New York ..... $700 Cleveland ..... $5.85 Chicago ..... $5.50 
Coneheads, same sizes: 
New York ..... $7.10 Cleveland ..... $5.95 Chicago ..... $5.60 





MISCELLANEOUS 


SEAMLESS DRAWN TUBING—The base price in cents per pound 
from warehouse in 100-lb. lots is as follows: 


New Yorks Cleveland Giteage 
on tn WS wn ede owe wwe ae ace 39.00 37.50 .00 
DE 6h 6end ced ene eddwes suede e Se 36.50 35.50 40: 00 


For immediate stock shipment 3c. is usually added. The prices of 
course vary with the quantity purchased. For lots of less than 100 Ib. 
but not less than 75 Ib., the advance is 1c.; for lots of less than 75 Ib. 
but not less than 50 Ib., the advance is 2%c. over base (100-Ib. lots): 
for less than 50 Ib, but not less than 25 ib., 5c. should be added to the 
base price; and for quantities under 25 Ib. the increase above base is 10c. 


TIN PLATES—Warehouse prices per box: 


Coke tin plate, 14 x 20° 
' ——New — — Cleveland —, —- Chicago —, 


Jan. 11 Mar. 21 One Mar.21, One 
1918 ° 1918 Year Ago 1918 Year Ago 
IN ite nn cel ee isen’ wie $12.00 $10.00 $8.75 $11.75 $8.00 
i.e 2 eee 12.15 10.15 8.90 11.90 8.15 
Terne plate, 20 x 28: 
Base Net Coat- 
Weieht Weight ing 
100 Ib. 200 ie wet $19.00 $18.95 $17.90 $14.95 $12.70 
IC. 14 se anova & 19.30 19.25 18.25 15.25 13.05 
I. C. 270 | USAR ee 21.30 21.75 20.35 17.05 15.35 
I. C. 218 -12 "1.50 21.75 19.25 16.10 13.85 
z. . _ Se a ee 22.00 22.50 19.50 16.60 14.40 
I. C. i ae 22.50 23.25 20.50 17.75 15.30 
I.C, 231 25. 23.00 24.50 21.30 18.50 16.25 
I. C. 236 30. 23.50 25.75 22.25 19.50 17.20 
I. C. . oi Se 25.00 26.75 23.25 20.50 18.10 
I. “" Se 25.50 28.00 24.55 21.75 19.35 
Note—Quotations for New York furnished only on application. 


Above are the last market prices quoted, about Jan. 11. 


COTTON WASTE—The following prices are in cents per pound: 
New York 





'-eeeecn. 
Mar. 21,1918 One Year Ago Cleveland Chicago 
Colored mixed.. 8.50to12.00 10.00 to12.00 12.50 10.00 to 12.00 
WE acca cake 11.00 to 13.00 13.00 to 15.00 16.00 12.00 to 15.00 


SAL SODA sells as follows per 100 Ib.: 
Mar. 21,1918 One Month Ago One Year Ago 
_ 1.75 $1.75 


EE al 6d 6: oe oo 75 .75 
EE er 1.75 1.75 -76 
EE & sn kee ke aw 2.35 2.35 2.10 
EN eth ind <6. Sie Slaw ne 2.25 2.00 1.85 


COKE—tThe following are prices per net ton at ovens, Connells- 
ville, and cover the past four weeks: 


Feb. 21 Feb. 28 Mar. 7 Mar.14 Mar.21 
Prompt furnace ....... $6.00 $6.00 $6.00 $6.90 +A 
Prompt foundry ....... 7.00 7.00 7.00 7.00 


WIPING CLOTHS—In Cleveland the jobbers’ price per 1000 is 
as follows: 
13% x 134 $45.00 13% x 20% $52.00 
In Chicago they sell at $30@33 per 1000; 5 to 8c. per pound. 


FIRE CLAY—tThe following prices prevail: 


Mar. 21,1918 1 Month Ago 
NN cesar wtamawrentadnthae ad 100-Ib. bag $0.50 $0.50 
Pe rere 375-Ib. bag 2.50 2.00 


ROLL SULPHOR in 360-lb. bbl. sells as follows per 100 Ib.: 


Mar. 21,1918 One — Ago One Year Ago 


pT ee $4.30 2 $2.25 
EL «: mudaeini eae are 4.50 430 2 60 
CE N66 tewrseesees 4.00 4.00 2:65 


LINSEED OIL—tThese prices are per gallon: 
-—New York—._ — Cleveland —— ¢ Geng — 


Mar. 21, One Mar. 21, One ar One 
1918 Year ‘Age 1918 Year ‘age 1918 Year Ago 
Raw per barrel.... $1.55* $0.99 $1.65 $1.05 $1.65 $0.98 
5-gal. cams ....... 1.65* 1.09 1.80 1.15 1.75 1.08 
* Nominal. 


WHITE AND RED LEAD in 500-lb lots sell as follows in cents 
per pound: 





~— Red —~  — — White". 
Mar. 21, 1918 1 Year Ago Mar. i. * es 1 Yr. Ago 


Dry 
Dry In Oil Dry In Oil andl In Oil and In Oil 
$5. and 50-Ib. kegs 11.50 11.60 10.50 11.00 10.50 10.50 
2%-Ib. keg ..... 1.75 11.25 10.75 ty 25 10.75 39. 14 
16st ee 11.25 11.50 11.00 50 11.00 
1- to 5-Ib. cans... 13.25 13.00 12.50 12 ‘50 13.00 is: $0 











NEW 
and 
ENLARGED 
SHOPS 


Consult the Buying Section 
when in need of machinery or supplies 











METAL WORKING 


NEW ENGLAND STATES 


Conn., Hartford—The Colt’s Patent Firearms 
Co., Vandyke Ave.. has awarded the contract 
for a l1-story, 26x 195-ft. addition to its die 
sinking building. 

Conn., Naugatuck—The Risdon Tool and Ma- 
chine Co., Andrew Ave., has awarded the con- 
aoe for a l1-story, 98 x 104-ft. addition to its 
plant. 

Conn., New Britain—Fire recently 











destroyed 


yortion of the plant of the Landers, Fra & 
lark Co., Commercial and Center St.. manu- 
nour of cutlery and hardware. Loss, $10,- 
CO, 


Conn., Waterbury—The New England Watch 
Co., West Dover St., will soon award the con- 
tract for a 4-story, 10 x 20 x 53-ft. and 1-story, 
32 x 48-ft. addition to its plant. A. B. Fucito, 
405 Washington Ave., archt. 

Me., Rockland—The F. Cobb Shipbuilding Co. 
has taken over the plant of the F. Cobb Co. 
and plans to build an addition to same. W. T. 
Cobb, Pres. 

Mass., Boston—E. M. Kingsbury, 79 Milk St., 
has awarded the contract for a 3-story, 92 x 101- 
ft.. concrete and brick garage, to be erected at 
797-805 Beacon St. and 2-6 Maitland St. Esti- 
mated cost, $75,000. 


Mass., Boston—G. J. Wilson. 
awarded the contract for a 61 x1 


10 State St., has 
47-{t. reinforced 


concrete and brick auto service station. to 
erected at 25-29 Jersey St. Estimated cost, 
$60,000. 


Mass., Boston—The S. A. Woods Machine Co., 
31 Damrell St.. has awarded the contract for a 
2-story, 65 x 200-ft. plant for the manufacture 
of munitions, to be erected at 28 Damrell St., 
South Boston. Estimated cost, $30,000. 


N. H., Portsmouth—The Bureau Supplies and 
Accounts, Navy Dept., Wash., will soon receive 


bids for furnishing at Navy Yard, here, under 
Schedule No. 147%. 6000 chipping and scaling 
chisel blanks; Schedule No. 1746, 10,000 gross 
round head, brass, wood screws. 


MIDDLE ATLANTIC STATES 


Wash.—The Bureau of Supplies and 
siecounts, Navy Dept., Wash., will soon receive 
bids for furnishing at various Navy Yards, 
under Schedule No, 1742, chisel blan<xs for use 
with pneumatic tools: Schedule 1743 hack saw 
blades: Schedule 1741, direct differential, spur 
geared, worm-geared chain hoists; Schedule 
1744. coupling nuts, dies punches; Schedule 
1740. high speed and carbon steel reamers. 

D. C., Wash.—The Railroad Administration 
has started to purenhase 150,000 assorted steel 
ears for the different roads. 

N. d., Camden—The Camden 
plans to build an addition to its 


dD. C., 


Works 
be 


Tron 
plant to 


used for shipbuilding purposes. 

N. J., Elizabeth—Fire recently destroyed a 
portion of the machine and pattern shops at 
the works of the A. & F. Brown Co., 3rd St., 
manufacturer of power transmission machinery. 

N. 4., Hoboken—W. and A. Fletcher, 1501 
Hudson St.. engineers and boiler makers, have 
awarded the contract for a 3-story. 50 x 145 
ft. brick factory. and a 1-story. 50 x 50-ft. 
storage plant. Estimated cost, $50,000. 


N. 4., Hoboken—The United States Govern- 
ment is having plans prepared for a plant to be 
erected on 14th St.. here. and will be used for 
manufacturing army equipment, as well as for 
handling and shipping of materials and 


storing, 
will be known as the Expeditionary Depot. Esti- 
mated cost, $1,000,000 

N. J., Jersey City—H. Ford. Detroit, Mich., 
plans to build a plant consisting of 5 units, 


near here. Project in- 
a fitting out shop and 
$1,000,- 


on the Newark meadows 
cludes a fabricating shop, 
3 assembling plants. Estimated cost, 
000. 

N. 4., Jersey City—The Olive Loading Co., 
mcently incorporated With $500,000 capital 
ook. plans to establish a factory to manu- 
Qicture metal goods. T. A. Gillespie, 50 Church 
8\.. New York, is one of the incorporators. 
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J., Newark—The National Metal Stamping 
and Manufacturing Co. has awarded the contract 
for a 1-story, 90 x 120-ft.. brick and steel ma- 
chine shop to be erected at 190 Murray St. Esti- 
mated cost, $30,000. 

N. J., Newark—The New Jersey Metal Box 

recently incorporated, plans to establish a 
factory at 61-65 ew Jersey Railroad Ave. 
Be a Friedman, 92 Andrews St., Bayonne, Pres. 

4d., New Brunswick — The Webb Wire 
Works. 11 Liberty St.. has awarded the contract 
for alterations and additions to the °-story. 
35 x 45-ft. brick factory. Estimated cost, 
$4,000. 

N. J., Plainfield—tThe International Motor Co., 
West Front St.. has awarded the contract for a 
4-story, 78 x ‘228-ft. reinforced-concrete addition 
to its plant. 

N. J., Trenton—The Crescent Insulated Wire 
and Cable Co., Olden and Taylor St., has ac- 
quired a site north of its property and plans 
to build additions to its plant. Noted Apr. 5. 

N. Y., Buffalo—The Ferguson Steel and Iron 
Co.. Greene and Stanley St.. has awarded the 
oe for an addition to its machine shop. 

Y., Buffalo—The Lake Shipbuilding Co.. 
Ellicott Sq. Bidg., plans to build a 1-story addi- 
tion to its plant on Ganston and Buff River St. 


N. Y., Buffalo—Fire recently destroyed the 
plant of the rrriy a a Equipment Co., 66 
Bway. Loss, $40.00 


NM. Wao a eo Hilliard Clutch and Ma- 
chine Co., 4th and Railroad Ave., is receiving 
bids for a 1-story, 33 x 144 addition to its 
factory. Estimated cost, $25,000. 


N. Y., Manlius—The Kelsey Heating Co., 
manufacturer of heating apparatus. plans to in- 
crease its capital stock from $100,000 to $200,- 
000; the proceeds will be used to build additions 
to its plant. 


N. Y¥., New York—(Borough of Bronx)—A. 

Heiss, 518 East 133 t.. has awarded the 

contract for the erection of a factory for the 

315.000. of auto supplies. Estimated cost, 
5.006 


N. Y., New York—(Borough of Brooklyn)— 
The Associated Mechanics Building Corporation, 
414 Bedford Ave. is having plans prepared by 
Shampan & Shampan. Arch., 772 B'’way.. for a 
2-story. 100 x 100-ft. brick and stone garage 
to be erected at 152-8 B’way. Estimated cost, 
- 000. 


Y., New York—(Borough of Brooklyn)— 
The “Consolidated Metal Manufacturing Co., 130 
Washington Place. is having plans prepared for 
extensions and improvements to its plant on 
Tillary and Gold St. 


N. Y., New York—(Borough of Brooklyn)— 


Co.. 


The National Lead Co., 111 way.. New York 
City, is receiving bids for a 5-story. 50 x 120- 
ft. addition to its Atlantic Works, to be erected 


on Marshall St., here. Noted Mar. 7. 


N. Y¥., New York— (Borough of Brooklyn)— 
The Potdevin Machine Co.. 253 36th St.. has 
awarded the contract for the erection of a 1- 
story. 12x 120x150-ft. machine shop. Esti- 
mated cost, $20,000. 


N. Y¥., New York—(Borough of Manhattan) 
M. 


—J. J. H. Carey, 124-6 East 124th St., 
has had plans prepared by B. & J. Walther, 
archt., 147 East 125th St., for altering 6-story, 


50 x 100-ft. a A es into a garage. Esti- 


mated cost, $40.0 

N. Y., New ecimnaieite of Manhattan )— 
H. Hall. 229 West 10th St.. plans to alter and 
repair his machine ship. Estimated cost, $10,000. 

N. Y¥., New York—(Borough of Manhattan) 
—The New York Edison Co., 130 East 15th St.. 
has had plans prepared for a 1-story. 50 x 70- 
ft. repair shop to be erected on Ist Ave. 


N. ¥., New York—(Borough of Manhattan) 


—— X. O'Connor, 253 West 47th St.. is having 
ans prepared by W. B. Wills, Arch.. 1181 
pientie Ave.. Brooklyn, for altering 4-story, 50 
x 100-ft. brick stable into a garage at 257 
West 42nd St., Estimated cost, $25,000. 
ie Y. 


New 9 are of Manhattan) 
‘The F. M. B. Ity Co., 345 Sth Ave., has 
had plans ad ared by J. C. Schaffier. archt., 


38 West 32nd St.. for alterations to its 3 
story, 69 x 100- ft. brick garage at 247-251 
West 25th St. Estimated cost, $56.000. 


N. Y¥., New York—(Borough of Queens)— 
The Rainer Motor Co., Bradley St., Flushing, has 
had plans prepared for a 1- story, 50 x 100-ft. 
addition to its plant. 


 _ * ee Ts a Weehawken Dry Docks 
Co.. Weehawken, N. J., has purchased a 700- 
acre site near ®, and plans to Po00. é os 
building plant. Estimated cost, $4,000 


N. Y., Rochester—The Wheeler- ‘unas Elec- 
tric Co.. 31 St. Paul St., has increased its capi- 
tal stock from $100,000 to $500,000 and plans 
to build an addition to its plant. 


N. Y., Rochester—The Wi'mot Castle Co.. 
manufacturer of hospital equipment. has had 
plans prepared for a 2-story, 80 x 140-ft. con- 
crete and brick factory, concrete foundation, to 
e erected on St. Paul St. Estimated cost. 
$50,000. O. Dryer, arch., Cutler Bldg., is 
receiving bids. The company will install motors. 
belting, machine shop equipment, conveying ma- 
chinery and pumps. 


Mm Vu Tonawanda—The United States Alloys 
Corporation. River Rd., plans to build a furnace 
plant in addition to its works. 


Penn., Berwyn—The American Bronze Co., 
Lancaster Ave., has uwarded the contract for 
the erection of a 1-story, 83 x 120-ft. foundry. 
Estimated cost, $20,000. Noted Mar. 14. 


Penn., Chester—The Penn Seaboard Steel 
Corporation, Franklin Bank Bldg., Philadelphia, 
is having plans prepared for the erection of a 
1-story, 95 x 375-ft. addition to its plant here. 


Penn., Harrisburg—The Bethlehem Steel Co., 
South Bethlehem, plans to build an addition to 
its plate mills here. 


Penn., Milton—The American Car and Foun- 
y Co. has awarded the contract for the erection 
of a new 1-story rivet shop. 


Penr,, Philadelphia—The Bilgram Machine 
Works. 1235 Spring Garden St., has awarded the 
contract for a 3-story reinforced concrete addi- 
tion to its machine shop. 


Penn., Philadeiphia—The Bridgeman _ Bros. 
Co., 131 South 3ist St.. manufacturer of steam 
fitters’ supplies, etc.. plans to build a new 1- 
story pipe shop at 3lst and Chestnut St. 


Penn., Philadelphia—The Bureau of Supplies 
and Accounts, avy Dept., Wash., will soon 
receive bids for furnishing at Navy Yard, here, 
under Schedule No. 1746, 300 Ib. brass ma- 
chine screw nuts; Schedule No. 1751, one 16-ft. 
pneumatic flanging clamp. complete with tools 
and two 6-in. back geared motor driven exten- 
sion base shapers. 


Penn., Philadelphia—The Ordnance Dept.. 
Wash... C., is_ receiving bids for a_ 1-story, 
23x 72-ft. grenade and a 21x 34-ft. detonator 
assembling plant to be erected at the Frankford 
Arsenal here. 


Penn., South Brownsville—Fire recently de- 
stroyed the pattern shop of the J. R. Herbert- 
son Sons Co. Loss, $10,000. 


Penn., Titusville—The American Radiator Co. 
has awarded the contract for the erection of a 
l-story, 80x 100-ft. foundry. Estimated cost, 
$25,000. Noted Mar. 21. 


SOUTHERN STATES 


Ala., Mobile—The Mobile Shipbuilding Co., 1 
South Commerce St., plans to increase its capital 
stock from $100,000 to $1,000,000; the p 
will be used to build additios to its plant. 


Ala., Montgomery—The War Department, 
Wash... . C.. is having plans prepared for an 
aeroplane shop to be built here. Cost 
between $800.000 to $1,000,000. Address A. 
Edgar. Construction Division of Aviation Sec- 
tion of Army, Wash., D. C. 

Ga., Thomasville—The Balfour-Brogden Co. 


is building a foundry and machine shop at the 
or of the Atlanta, Birmingham and Atlantic 


repair 


La., Fairbanks—The Southern Carbon Co., 
Monroe. plans to install machinery in its plant 
here for the manufacture of gasoline from gas. 

La., New Orleans—The United States Govern- 
ment is in the market for a 1-ton traveling 
bridge crane. 
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A Southwestern Repair Shop 


By FRANK A. STANLEY. 





The work in this repair shop includes the over- 
hauling of ore crushers, copper roasters, min- 
ing equipment, locomotives and cars and other 
apparatus required in copper and lead smelters 
and in ore mines. 





Smelting Works, El Paso, Tex., is the repair 
shop which takes care of the equipment of the 
smelting plant, overhauls mining apparatus and rail- 
road rolling stock, and builds special machinery of 


(): E of the important departments of the El Paso 


are taken care of by the shops at the smelting works. 
The repair plant consists of two buildings proper: 
one housing the machine shop, the electric shop and 
the tin shop; the other containing the blacksmith shop 
and the structural department where columns, girders, 
chords and other members are prepared for use in the 
erection of new buildings required by the plant or at 
the mines. 

The purpose of tne present article is to show the im- 
portant features of the machine shop with its well- 
arranged equipment, and to describe a number of 
characteristic operations along with some of the special 
tools utilized in this department. The equipment and 
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FIG. 2. FLOOR PLAN OF MACHINE 


various kinds essential to the operations carried on at 
the works. 

The repair department is responsible for the upkeep 
ot locomotives and cars, and the methods of the shop 
have an especial interest because there are compara- 
tively few mine-and-smelter shops where railroad 
work must be handled along with the customary line 
of repairs peculiar to ore-handling plants. 

The company operates both. standard and narrow 
gage equipment, and engines for both ‘classes of service 


SectionAA 
SHOP AND ARRANGEMENT OF TOOLS 


methods of the blacksmith and structural shop will be 
illustrated in another article. 

The illustration, Fig. 1, is presented in order to con- 
vey a clear idea of the interior appearance of the shop 
and the arrangement of the tools in one of the main 
bays. This illustration in conjunction with that in Fig. 
2 will show the character of the equipment, the rela- 
tive positions of different tools, the method of driving 
the.machines, and. the general:system of handling. work 
about the shops. 
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In connection with Fig. 1, it should be noted that 
the lathe in the immediate foreground is a 36-in. swing, 
heavy-duty tool taking 20 ft. between centers and 
driven independently by a 15-hp. electric motor. The 
radial drilling machine shown beyond the lathe in one 
of the lower shop bays is a 5-ft. machine with 74-hp. 
motor drive. In the same bay, but at the extreme right, 
will be noticed the housing of a planing machine with 
driving motor mounted at the top. This is a 48 x 48-in. 
tool with 12-ft. bed, the motor being 20 hp. Between the 
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handle work in and out of machines and a double line 
of railroad tracks run through the building to receive 
both standard- and narrow-gage locomotives and cars. 
These tracks are shown in illustration, Fig. 2, which 
gives the positions of the tools and shows the floor area, 
while the end elevation in the same illustration gives 
an idea of the structural features of the building, with 
monitors along the main structure and over the bays. 
The building is of steel throughout, including not only 
frame and roof but side and end enclosures as well. Its 














FIGS. 3 TO 6, 


radial drilling machine and planing machine is shown a 
6-in. pipe-eutting machine with a 4-hp. motor drive. 
Over the main aisle in the high portion of the shop 
structure will be seen the ways for the heavy travel- 
ing cranes which serve the machine shop and the black- 
smith and structural shops located directly north of 
the machine shop. The crane ways extend from one 
shop to another as in Fig. 3, so that material and work 
may be handled conveniently and directly from one shop 
to the other. These crane ways also extend for a con- 
siderable distance beyond the opposite or outer ends of 
the two main factory buildings and considerably facili- 
tate the loading and unloading of work outside the 
shops. 

In addition to the main cranes traveling overhead, 
various jib cranes are located at different points to 


SOME OF THE LOCOMOTIVE WORK PERFORMED 


length over all is 144 ft. and its breadth one-half the 
length, or 72 ft. 

Among the important machine tools in this shop are 
the following: One 24-in. lathe, 7 ft. between centers, 
driven. by 6-hp. motor; one 36-in. heavy lathe, 20 ft. 
between centers, driven by 15-hp. motor; one 5-ft. 
radial drilling machine, driven by 74-hp. motor; one 
4x 4x 12-ft. planing machine, driven by 20-hp. motor; 
one 23-in. stroke keyseating machine, driven by 5-hp. 
motor; one 6-in. pipe-cutting machine, driven by 4-hp. 
motor; one 200-ton wheel press, belted to 5-hp. motor. 

In addition to these machines with individual motor 
drives, there are a number of tools which are group- 
driven from one 15-hp. motor. These tools include the 
following: One 12-in. lathe taking 5 ft. between cen- 
ters; one 18-in. lathe, 11 ft. between centers; one 26- 
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and 38-in, double-spindle lathe, 17 ft. between centers; The tin shop is fitted up with 36-in. bending rolls of 
one 20-in. upright drilling machine; one 26-in. stroke 14- and 23-in. diameter, 36-in. gap shears and 36-in. 
shaping machine with 20-in. side travel; one knife- folding machine. The toolroom carries a full line of 
grinding machine with 4-ft. bed and head travel; one small tools, lathe and planing-machine tools, boilershop 





7 eas | - - Tg EIT LS ETE 
" ; : : 
% ; 
| 5 


bg 



































es onthe Pm OLIGO TP tas. 2 OSS Se. DE SS TT Li SSE 


FIGS. 7, 8, 9, 10, 12 AND 13. SOME OF THE VARIOUS OPERATIONS IN THE SHOP 


wet tool-grinding machine with wheel 16 x 2-in. face; tools, pneumatic apparatus, etc., all of which is issued 
two wheel-grinding machines with wheels of 8-in. to the shop as required, upon a simple checking system. 
diameter by 14-in. face; one power cutting-off saw and Reference has been made to the care of standard- 
one gear-cutting machine, and narrow-gage locomotives which constitute impor- 
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tant items in this shop. Fig. 3 shows three pairs of 
heavy locomotive drivers rolled out from under a stand- 
ard-gage engine undergoing general overhauling. In 
Fig. 5 the rear end of the locomotive is seen with the 
engine over the shop pit, the cab removed and men at 
work on the boiler and firebox. This illustration shows 
among other things, the simple staging and platform 
erected, upon which the men work conveniently along 
the side and over the top of the boiler. A typical nar- 
row-gage locomotive, whose upkeep also devolves upon 
this department, is represented on the tracks just out- 
side the shop 
doorway in Fig. 
4. Fig. 6 shows 
locomotive and 
other work in pro- 
gress. The truck 
wheels and drivers 
are from the en- 
gine represented 
in Fig. 5. A num- 
ber of journal 
boxes are shown 
in the foreground of Fig. 7, drilled for their bolts and 
_ ready for babbitting for the journals. They are for use 
under heavy roasting apparatus for copper ore, the 
shafts which they receive being pressed into conical rolls 
upon which the roasting apparatus revolves. 

The radial drilling machine in Fig. 7 is represented 
in the operation of drilling the ends of wedges for loco- 
motive driving boxes. This work is done with the 
wedge secured to the vertical face of the drilling- 
machine table. A support for the wedge is provided in 
the form of an angle iron bolted near the bottom of the 
table and forming a ledge upon which the lower end of 
the wedge rests, so that the work may be in an upright 
position when held by the U-clamps in the manner 
indicated. 

Fig. 8 shows a number of shoes and wedges, and in 
the foreground a crosshead assembled and ready for 
drilling the holes for the bolts that hold the slippers. 


Cast |ror 
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FIG. 11. DETAIL OF ROLL AND AXLE 


PARTS FOR COPPER ROASTERS 


The journal hoxes for use on the copper roaster 
mentioned above are illustrated in Fig. 9 on the plan- 
ing-machine table, ready for the machining of the flat 
base surfaces. This planing machine is used extensively 
for finishing strings of boxes, crossheads, shoes, wedges, 
etc. To facilitate the setting up of such work, a long 
heavy parallel is tongued and bolted to the platen. The 
nuts for the T-slot bolts are dropped flush with the top 
of the parallel and out of the way, through the pro- 
vision of counterbored seats in the top face, large 
enough in diameter to permit the use of a socket 
wrench on the nuts. 

A number of conical rolls on their short shafts about 
ready for mounting under the copper roaster, are shown 
in Fig. 10. There are six of these conical rolls in a 
set, and in operation upon their suitably shaped guide 
they constitute a very heavy series of bearing rolls. 
The copper roaster which they carry weighs in opera- 
tion from 150 to 165 tons, and it will be understood 
that both the rolls themselves and their bearings are 
constantly subjected to very heavy service 
Fig. 11 gives a section through one of the conical 
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rolls as made and used in this plant. The roll measures 
24 in. in diameter at the large end, and is 8 in. wide, 
the circumference having a taper of 3 in. per inch, or 
43 in. per foot. The roll is of cast iron and weighs nearly 
300 lb. Its hub is bored to receive a 3}§-in. shaft or 
axle which is forced into place under a pressure of 35 
to 50 tons; this is an average of a little over 10 tons 
per inch of diameter of axle. In addition to this heavy 
press fit and as further security for the rolls on their 
axles, the hubs are turned down slightly to receive a 
pair of forged steel rings which are shrunk tightly in 
place as indicated in the illustration. 

The weight of the apparatus carried upon the set 
of six rolls has been mentioned as weighing as .much 
as 165 tons. This means that there is a load of 330,000 
lb. imposed upon the series of rolls, or over 50,000 Ib. 
per roll. Further to be considered is the fact that the 
heat of the roaster is held to a temperature of about 
1100 deg. F. In addition to the heavy pressure upon 
these rolls, they are subjected to this high temperature 
transmitted from the body of the apparatus, so that 
even with axles and rolls assembled under very tight 
fits as described, there is more or less tendency for the 
rolls to work loose. Obviously, severe wear is imposed 
upon the boxes in which the roll axles are fitted, which 
necessitates an occasional replacement of these members. 


OTHER HEAVY WORK 


The layout of the machine-shop floor, Fig. 2, shows a 
200-ton wheel press located midway between the rail- 
road tracks and the east wall of the building, where 
there is ample space for dismounting and mounting 
wheels and axles and for doing much other work re- 
quired to be handled in and out of the press; for ex- 
ample, such work as assembling the roaster bearing 
rolls and axles described above. 

Among the numerous heavy jobs coming to this ma- 
chine is the one illustrated by Fig. 12, which is an ore- 
crusher roll and axle worn down and requiring dismount- 
ing and replacement. This crusher roll has a cast-iron 
hub carrying a heavy chrome-steel tire; the roll itself, 
independent of its axle, weighs 1800 lb. The axle has 
a diameter of 7 in., and the outside diameter of the 
rell is about 28 in. with a face-width of abort 16 in. 
In fitting up new axles and rolls, press allowances are 
made that require from 25 to 30 tons to force the roll 
upon its axle, or approximately half the pressure that 
would be called for in forcing railway axles of the 
same diameter into their wheels. 

It has been found that after months of service when 
the outside of the crusher rolls have become so worn 
as to require replacement, a pressure of at least 50 
tons is necessary to force the axle out of the roll. 

An interesting piece of work performed on the face- 
plate of the lathe is illustrated in Fig. 13. The ma- 
chine shown has a swing of 36 in., and the work secured 
to the faceplate consists of a pair of shoes for a 
mechanical brake used on a converter motor. The shoes 
are bored out to a diameter of 18? in. Before they 


are placed on the faceplate, a locating circle is described 
on the plate with a piece of chalk, to facilitate the set- 
ting of the shoes to the approximate radius desired, so 
that after they are mounted on the plate very little ad- 
justment is necessary to assure cleaning up and boring 
out as required. 
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A Liberty. Loan Campaign in a Prominent 
Machine- Tool Factory 


By LUTHER D. BURLINGAME 


Industrial Superintendent Brown & Sharpe Manufacturing Co., 
Providence, R, I. 





With the Third Liberty Loan at hand everything 
that will give practical help in the disposal of 
bonds is of interest. This article covers the sub- 
ject very thoroughly from the shop standpoint. 





the many financial calls of a patriotic nature which 

have followed closely on one another since the 
declaration of war is a feature of the crisis through 
which we are passing which is especially gratifying. 
Investing in Government securities has been no excep- 
tion to the rule, and the growing interest taken in such 
investments by all classes, and especially by working- 
men, indicates that a les_on in thrift is being learned 


which is not only of great 


Te generous response of the American people to 


that the way might be clear to obtain further sub- 
scriptions part payments were required in such amounts 
as would fully pay for the bonds within four months. 
The company codperated by assuming responsibility for 
the bonds and made deduction from the workman’s pay 
at the rate of $3 a week for each $50 bond, allowing 
him full interest from the date of issue. 

As many factories and neighboring institutions were 
accepting payments of $1 a week some employees who 
could not pay the larger amount subscribed through 
those agencies; but influence was used to have as many 
as possible subscribe through the company. It was real- 
ized that the total thus subscribed was less than would 
have been the case had smaller weekly payments been re- 
quired; but when the call for the Second Liberty Loan 
came the wisdom of this policy became evident. 
Through special efforts 
the bonds for the first 





importance at the present 


loan were secured for de- 


time but which will be a ae myyee 

valuable asset after the Liberty Loan Subscription livery a few days before 
war in offsetting and 1917 the canvass began for the 
permanently correcting [| 2 -=#-265°°  "CCUTTNeeeem™ second loan, and_ the 


what our President points 
out as “America’s unpar- 
donable fault of wasteful- 
ness and extravagance.” 
Under the spur of duty or 
the call of patriotism the 
start made in saving will 
in many cases lay the 
foundation for a compe- 
tence, and perhaps a for- 
tune, later, which never 





To Brown & SHARPE Mra. Co. 


Jistvestouce United States 
Liberty Loafi bonds at their face value, and will 
pay for same in successive weekly installments of 
each week. To cover these payments 
I hereby authorize you to withhold $............ a 
week from my pay until the bonds are paid for in full. 

It is agreed that I shall receive these bonds with 
all coupons attached only when paid in full. 


I hereby subscribe for $ 


ee 


psychological effect of dis- 
tributing $100,000 worth 
of such bonds with their 
accompanying interest- 
bearing coupons among 
the workmen, many of 
whom had no knowledge 
of what a bond looked 
like, and at least had had 
no experience in “coupon- 
chopping,” was a decided 
stimulus toward a larger 








would have been laid ex- . ccovkbeuncsenmedinesendesees 
cept for the war, and a subscription for the sec- 
margin of safety has been ond issue. At the time 
started against the pro- FIG. 1. BLANK USED IN OBTAINING SUBSCRIPTIONS of the call for subscrip- 

tions for the Second 


verbial “rainy day.” It 

is well known that campaigns such as for securing 
subscriptions to Liberty bonds do not attain success 
spontaneously or without effort and organization. It is 
necessary that the appeal be pressed home not only to 
the nation as a whole but also to each individual. In 
addition to the admirable organization throughout the 
country, which by means of publicity and the enlisting 
of the services of the banks, business men and financiers 
gave vitality to the campaign in every local center, or- 
ganization was also required for local work in the in- 
dustries, and it is the purpose of this article to tell of 
this campaign as conducted in a machine-tool factory 
employing about 6600 persons. 

The campaign for the First Liberty Loan in this 
factory was considered successful when bonds to the 
value of about $100,000 were subscribed for by the em- 
ployees. At the time these subscriptions were secured 
it was realized that with the continuance of the war 
other bond issues would be called for, and in order 


Liberty Loan it was thought that many might have 
run in debt during their payments on the first loan, or 
might be so tied up financially that they could not con- 
tinue, and that with the many other appeals for war 
charities that they would be tired of being solicited. 
Some predicted that in spite of all efforts it would be 
difficult to exceed the amount of the First Liberty Loan. 
However, the fact that $262,000 worth of bonds was 
subscribed for by 4542 employees in the second canvass 
was evidence that those fears were not well founded. 

The secret of the success of this campaign lay, first, 
in a personal “everyman” canvass and, second, in com- 
petition between departments. The personal canvass 
was made by foremen, themselves enthusiastic and earn- 
est for success, who did not hesitate to press home the 
argument that those at home should be willing to make a 
money sacrifice to match in small measure the sacrifices 
our troops were ready to make at the front. The com- 
petition between departments was stimulated by offer- 
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ing banners and included the working out of a handi- 
cap plan by which varying conditions would be given 
weight, so that the prize banners may be awarded to 
the most deserving, all things considered. 

A spirit of competition was also encouraged between 
different alien races, testing to that extent their loyalty. 


DETAILS OF ORGANIZATION 


As has been stated the company codperated by ar- 
ranging for part payments, although some workmen 
were able to pay cash. Foremen were furnished a list 
of all employees in their deparment to be canvassed, 
together with application blanks (Fig. 1) to be filled 
out by the applicants. 

A notice was put in the pay envelope of each employee, 
and this notice together with a poster which had been 
issued by the American Machinist for the First Liberty 
Loan was placed on the bulletin boards side by side 
with the forceful and inspiring posters furnished from 
headquarters, the latter being moved every day or two 
so that every department could have the benefit of 
them. 

After the canvass had been started prize banners were 
offered by the company, a notice (Fig. 2) being posted 
announcing the offer of these banners, and the appoint- 
ment of a committee of three to decide the awards. 

In order to show the departments where they stood 
at the end of the first week of the canvass a notice (Fig. 





Second Liberty Loan of 1917 


HE Liberty Loan should have the coéperation of 
| every employee of the Company. In order to 
stimulate an increased interest, the company 
offers to donate a banner, appropriately inscribed, to 
be awarded to that department which will make the 
best showing in the number of men participating. 
While the award will be made generally on the basis 
of percentage of men participating, there are a num- 
ber of considerations to be passed upon as between 
very large and very small departments, the general 
make-up of the different departments. 

Well authenticated subscriptions, made through 
banks, stores or other agencies, ‘vill be accepted by 
the committee as evidence of participation in the 
loan, and will so count to the credit of the particular 
department. 

The award will be made at the close of the Liberty 
Bond Campaign by a committee consisting of: 


Oe 
Ce 


Oe 


BROWN & SHARPE Mrs. Co. 
Oct. 19, 1917 











POSTED ON BULLETIN BOARDS 
PRIZES 


FIG. 2. NOTICE 


OFFERING 
3) was posted explaining what was necessary for them 
to excel in the competition for the banners, and also to 
shame the delinquent departments into doing better. 
Frints from an effective cartoon were also put on the 
bulletin boards. 
While the canvass was in progress it was found that 
certain nationalities were not responding as readily as 
others. Where this appeared to be an organized oppo- 
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sition such men were brought together and given a 
forceful talk by an official of the company, who pointed 
out to them that they should be ready to serve the coun- 
try in which they had made their homes and were bring- 
ing up their families, and that if they were not ready 
to give it loyal support it was their duty to pack up and 
leave at the earliest opportunity. This not only brought 
over large numbers who had held off, but in addition 
gave rise to discussions among the men, making many 
an American feel that he should not be outclassed by 
aliens even if it meant a sacrifice on his part to sub- 
scribe. 

In several cases men who were somewhat of leaders 
in their departments and who did not respond at first 





Second Liberty Loan 


Standing of departments up to Saturday noon, Oct. 
20. Where will your department stand next Satur- 
day? 


Per Cent. 
No. of Average of Men 
Department Subscribers Subscription Subscribing 
Electricians 19 $52.62 90.4 
Boxing ; 49 ‘52.04 74.2 
Hardening 92 ‘52.71 65.2 
2145 $58.15 32.2 


Subscriptions placed through banks, stores or other 
outside agencies will be given credit in the contest 
if you will bring in your receipt and have it shown to 
EL: Katoesbkentes senedobends , Supply Dept. 

While this will be credited to your department 
it will be rated lower than subscriptions made 
through us. 

Brown & SHARPE MF6. Co. 

October 22, 1917. 











NOTICE SHOWING STANDING OF 
DEPARTMENTS 


FIG. 3. ADVANCE 


were urged by foremen and those in authority to sub- 
scribe because of the influence it would have on others. 
Some of these men were watched with great interest by 
the other employees, and when they finally subscribed 
many others followed, it being considered a joke and 
highly complimentary to the persuasive powers of the 
foreman who had finally induced them to subscribe, 
many saying, “Well, if he has, I will.” 


EXCUSES 


Before the war, when propositions requiring pay- 
ments by the workmen (for example, taking out group 
insurance, which was being encouraged by the company) 
were urged upon them, their excuse, often seconded by 
the foreman, was that they were already carrying 
all the expenses they could, and with the high cost of 
living, etc., they had no money left, even for necessary 
insurance. Nevertheless it was interesting to note 
that when the patriotic appeals came these men could 
not only subscribe liberally to the Red Cross, Red Tri- 
angle, Liberty loans, etc., but often they had the cash 
with which to do so, or could easily find a way to meet 
the payments. 

“I can’t buy a Liberty bond. It takes every cent I 
earn to live,” said an employee when asked to sub- 
scribe during the canvass for the Second Liberty Loan 
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The next day he went to his foreman and stated he had 
decided to buy a bond, saying that when he went home 
his wife asked him if he had subscribed and when she 
was told that he had not she said: “Don’t you think we 
could give up going to the theater Saturday nights? 
That would save quite a bit toward our payments, and I 
think we could manage the rest.” “I had thought of 
that,” he answered, “but did not dare mention it. I 
thought it would mean your giving up so much.” 

Another workman who averred he could not afford to 
buy one of the first bonds, but who eventually bought 
one, said when the appeal for the second loan came: “I 
did not find it as hard to pay for the first one as I had 
thought it would be. I will take two this time.” It 
was found in many cases that the wife held the purse- 
strings, and it was not until after many consultations 
with her that the men would subscribe. 

A boy who had declined to buy a bond, saying he 
could not afford to, on being challenged by another boy 
took up the challenge and brought in $50 the next day, 
and the other boy had to make good and also subscribe. 


PRIZE BANNERS 


The offer of prize banners during the campaign en- 
couraged foremen, clerks and workmen in the strenu- 
ous struggle for the coveted honor, and to appeals for 
loyalty to their respective departments were added ap- 
peals for loyalty to the country. When the struggle was 
over, so many departments had made a fine shewing and 
the leaders were so closely grouped that the committee 
found difficulty in deciding on the winners. 

While at the beginning only one banner had been 
offered it was afterward decided to divide the works into 
a large and a small department, and to offér two ban- 
ners—one to be awarded in competition between depart- 
ments having more than 75 employees and the other to 
those having 75 or less. This handicap was adopted so 
as to give all as far as possible an equal chance, due re- 
gard being taken of the percentage of employees sub- 
scribing, the amounts subscribed and the size and rela- 
tive ability of the departments to help. 

Subscriptions that were placed outside of the works 
and requiring a longer period to pay were rated at one- 
half the money value, although given full value in num- 
ber of subscriptions. Small departments were required 
to average a larger amount of money per subscriber 
in order to have equal standing with the larger de- 
partments. 

Several of the smaller departments had 100 per cent. 
in that every employee had subscribed for-bonds, and 
different departments excelled in different ways. Thus 
among the large departments the hardening room had 
the highest percentage of subscribers, while the small- 
tool department had the largest amount of money sub- 
scribed; the foundry subscribed the largest amount di- 
rectly through the company, while the offices had the 
largest amount per subscriber. When, however, all these 
matters were taken into consideration the milling-ma- 
chine department came in ahead, with 369 men subscrib- 
ing $19,700, this being over 90 per cent. of the force, 
giving the highest rating, with handicap allowance, 
among the large departments. Accordingly this depart- 


ment was awarded the first banner suitably inscribed. 
In the small departments the group including pipers, 
steamfitters and sheet-metal workers took the banner, 
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everyone of the 38 employees subscribing for bonds 
through the company to an amount averaging $75 each. 
The two banners were of silk, one blue and the other 
red, with gold lettering and fringe. The standing of the 
departments was posted and it can be imagined with 
what eagerness the leading departments looked for this 
announcement. 


LAPSES—RESELLING BONDS 


It is not definitely known how many lapses have oc- 
curred among subscribers making payments outside of 
the works, but among those employed in the works there 
have been very few. In some cases, such as sickness or 
other good reason, loans have been made to help the men 
bridge over a hard period and thus enable them to hold 
their bonds. After the distribution of the 34 per cent. 
bonds, of the First Liberty Loan arrangements were 
made to aid those who did not have safe places in which 
to keep them and also to make provision for the cashing 
of coupons, the following notice being posted: 


ARRANGEMENT FOR SAFEKEEPING OF 
LIBERTY BONDS 
Realizing that there are many employees who do not 
have the means of properly protecting their bonds against 
less from fire, theft or accident (when a bond is lost it is 
like losing a bill or banknote) this company has made ar- 
rangements with the Providence National Bank, for the 
duration of the war, whereby the bank will accept all bonds 
deposited with it by the employees of this company and 
will remove and cash all coupons as they become due (June 
15 and Dec. 15) and transmit such sum to this company 
for payment to accredited owners at the general office of 
this company. 

All Deposits of Bonds with the Providence National Bank 

Will Be Made Through This Company as Agents 


It was found that there was an active and insidious 
movement, evidently instigated by enemy interests, to 
encourage men to dispose of their bonds. In order to 
offset this the company posted notices as follows: 


PAYMENTS OF COUPONS 

Coupons may be cashed any time after June 15 and Dec. 
15 at any of the banks or large stores. 

They may also be cashed at the counter in this company’s 
general office during any noon hour. 

BROWN & SHARPE MFG. Co. 
BEWARE 

We would caution our employees against exchanging their 
Liberty bonds for stocks offered at an apparently higher 
rate of interest by persons whose interest may not be to 
coéperate with the Government. 

United States Government Liberty bonds are absolutely 
secure. That is why some persons are willing to exchange 
a stock less secure for these Liberty bonds. 

When you are parting with your bond you are practically 
parting with cash. 

Brown & SHARPE Mrs. Co. 

It was found that this was not fully checking the sale 
of the bonds, so the company consented to pay full 
value for them if the men deemed it necessary to sell 
them. This gave the company an opportunity to dis- 
cuss. the matter with the men, and induce them, if pos- 
sible, to avoid selling their bonds. With this object in 
view the following notice was posted: 


WE WILL BUY LIBERTY BONDS 


It is unnecessary for employees to sell their Liberty bonds 
below par. We advise against their selling them at this 
time, as we believe that they will later sell at a premium. 

In order to accommodate those who feel that they must 
sell, this company will buy the 3% per cent. Liberty bonds 
at par and interest. 
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Those desiring to sell their bonds may do so at the general 
office of this company during the noon hour. 
Brown & SHARPE Mpc. Co. 


CONCLUSION 


While what might be called “forceful persuasion” was 
permitted and even encouraged in soliciting subscrip- 
tions for Liberty bonds, in the last analysis each em- 
ployee decided for himself as to whether or not he 
would subscribe. Many who subscribed to the First 
Liberty Loan, perhaps somewhat grudgingly or unwill- 
ingly, said when they received their bonds: “If I had 
not subscribed I would not have saved a cent, and now 
{ have just this much ahead and have hardly felt the 
payments.” It is believed that when the bonds for the 
Second Liberty Loan are delivered there will be a still 
larger number who will repeat this expression. 


OTHER CONTRIBUTIONS 


That this campaign for the Second Liberty bonds rep- 
resented a growing spirit of loyal helpfulness and serv- 
ice and proved that lessons of thrift are being learned 
and was not a spurt or supreme effort is shown by the 
response to still later appeals. The last American Red 
Cross canvass, following shortly after, resulted in a 
large membership among the employees of the com- 
pany, a check for $5498 having been sent to head- 
quarters for memberships secured directly in the Brown 
& Sharpe works. 

It is believed that the spirit shown in this factory 
is typical of the spirit of the American workmen, and 
that whatever are the sacrifices they are called upon to 
make they will not be found wanting, but will be ready 
to do their full share. 


Clearance Angles on Lathe Tools 
By ADOLPH STARR 


I read with interest the article on clearance angles 
on lathe tools by John T. Kilbride on page 252, in which 
he stated that 6 deg. is ample clearance for practically 
all lathe tools. This broad statement, in my opinion, 
is erroneous. I grant that he has given a very good 
account of the theory on this point, but I question the 
correctness of his statement that 6 deg. is ample for 
all lathe tools, for the reason that all lathe tools are 
not used under like circumstances. 

Let us take, for instance, a forming tool for an irregu- 
lar form of about 2 or 24 in. long to be used in a hand- 
screw machine on 1-in. tool-steel bar. This would require 
at least 12 to 15 deg. clearance in order to get the maxi- 
mum efficiency from the tool and machine. It is not 
practical to have any top clearance or rake on a forming 
tool because it would require too much time and skill 
to keep the form correct, and the life of the tool would 
also be shortened. 

Where real efficiency is required we must not stick 
too close to theory, efficiency being applied common 
sense, and a point like the one in question is a good 
place to apply it. In my 23 years of mechanical experi- 
ence I have found that the clearance on lathe tools or 
turning tools for boring mills has quite a little to do 
with the size and the material being cut. 

In cutting soft metals, such as copper, brass, Tobin 
bronze or babbitt, the tools for forming the above metals 
would require a much different cutting angle than for 
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tool steel, machine steel, or cast iron; and in cutting 
fiber, wood or rubber we would again have to change 
the cutting angles in order to reach the highest degree 
of efficiency. 

If Mr. Kilbride will look up this subject in machinery 
handbooks he will find that form tools for lathes or 
screw machines vary in clearance from 8 to 20 deg., 
which in my opinion is correct. This is not one of those 
small points in the trade in which the average workman 
follows tradition, as is stated in his article, but long 
years of practical experience have proved it tobe a fact. 

The Pratt & Whitney Co. of Hartford, Conn., has 
found through long experience that 15 deg. is the best 
practical clearance on its patent thread tool for all pur- 
poses. It has kept this tool on the market for the past 
25 years, to my knowledge, and so far as I know no one 
has averred that the company is wrong. 

Standardizing is not always efficiency. We are trying 
to standardize too much on such points of the trade as 
the one in question, and by doing so we are inclined to 
suppress the initiative of the younger generation. We 
are filling our youngsters up with too much theory and 
not enough practice, and this, in my opinion, is one of 
the reasons why the better and more practical mechanics 
are getting so scarce. 


Recutting Files 
By H. D. MuRPHY 


We were recently in receipt of a request from a 
correspondent for information in regard to recutting 
files. Prompted by our own experience we advised him 
against the practice. 

For some time our files were sent out for this pur- 
pose, but it finally became such a frequent practice that 
we were led to do a little investigating. The conclu- 
sion reached was that most of the files were returned 
to us without any cutting having been done; they were 
simply cleaned off. Furthermore, it was observed that 
every time a man tackled a new piece of work he threw 
aside his old file and asked for a new one. This re- 
sulted in an overstock of files, as it was not practicable 
to send them out until a considerable quantity had 
accumulated, and in the meantime the men had to have 
new ones. 

We then discontinued the recutting and cleaned 
the files in our own plant by the simple process of 
dipping them in acid. They were then put back in stock 
as new and handed out on the usual requisition. As 
there was 1fo complaint made it is evident that the men 
desired for each job not a new file but another file. 
The filed surfaces of castings show up just as good 
as ever and the pile of discarded files does not accumu- 
late any faster. 

Of the toolmaker it may be said that he is not so 
fickle-minded. He studies his files, humors them and 
hangs on to them like grim death. Woe unto the man 
that ever borrows a toolmaker’s file. Each file is valued 
for its adaptability to certain work and used to the limit. 
When the toolroom requisitions new files you may safely 
conclude that they are really needed. 

The difference in treatment lies in the fact that the 
toolmaker looks upon his file for what it really is, a 
cutting tool, whereas the other workers regard it as 
simply a metal remover. 
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X11I.—Testing, Painting, Shipping 





No motor is ever shipped either to the ware- 
house or to the purchaser without first being 
given a running test. A description of these 
tests will be of interest to the user of motors, and 
particularly to those who maintain their own re- 
pair shops for electrical equipment. 





of tests: the commercial test, the complete test 

and the endurance test. To these may be added 
special tests, such, for example, as noise test made on 
motors where absolutely noiseless operation is de- 
manded, as in certain classes of elevator service. 

The commercial test is applied to motors manufac- 
tured regularly in large quantities, and is the simplest 
form of test. A complete test on every standard motor, 
as will be seen, would be useless and wasteful. How- 
ever, one motor out of a certain number of standard 
motors is given a complete test as a check on material 
and workmanship. For direct-current motors both tests 
begin with a check of the size, make, grade and num- 
ber of carbons, and a check of the field bore (air gap). 
Then a reading is taken of the field current at the rated 
voltage, as a check for resistance of the winding. The 
neutral position of the brushes is determined and 
marked, so that the motor has the same speed for either 
direction of rotation, within the limit of the 5 per cent. 
variation allowed on ordinary sizes, or 74 per cent. on 
small sizes, allowed by the Electric Power Club rules. 
An observation of the commutation is taken, and finally 
an insulation test is made in line with an insulation 
testing specification and the rules adopted by the Amer- 
ican Institute of Electrical Engineers. The further 
tests differ according to the characteristics of the 
motor; for example, in a shunt-wound, constant-speed 
motor they consist of the following: 

The motor is belted to a direct-current generator 
which feeds back into the line, and a check is made on 
the stability of the motor speed at a 125 per cent. load, 
and at a 60 per cent. overspeed, by running the motor 


Te: manufacturers of motors use three classes 


in both directions at that load. This is a check on the 
possibility of a rising speed curve, which under condi- 
tions of varying load may lead to instability of speed 
or hunting. Readings are then taken at full load, and 
at rated voltage of armature and field current, as a check 
on the speed. An observation of magnetic noise in the 
motor is also made under full-load conditions. In the 
same way readings are taken at no load—that is, with 
the motor running light, at rated voltage for both arma- 
ture and field current. Here the commercial test ends. 
A complete test made on every motor differing from 
standard includes, in addition to the above test, a tem- 
perature run at full load until constant temperature is 
reached—usually about 5 hours. Where a motor is 
designed for overload, the temperature test is made at 
the specified overload for 1 or 2 hours as the case 
may be. Determination of the losses in iron and cop- 
per bearing friction and windage (air resistance) and 
of brush friction conclude these tests. Fig. 135 gives 
a general view of the testing department for medium- 
size, direct-current motors. 


ALTERNATING-CURRENT MOTORS 


For alternating-current motors the commercial test 
consists in taking readings of the magnetizing current 
and watts at full voltage, taking the resistance of the 
primary winding when cold and checking the motor 
speed at no load. Then the rotor is locked (prevented 
from turning) and a reading taken of both current and 
watts at approximately half voltage. The object of this 
test is to check the data obtained with the records of 
previous tests on the same rating. The complete test 
includes in addition to the above a so-called running 
saturation test, measuring both amperes and watts up 
to about 150 per cent. normal voltage. The saturation 
test is to obtain separately the losses in iron and copper 
of the machines, and in friction and windings, as re- 
ferred to in connection with direct-current motors. The 
primary resistance is measured hot and cold; and speed 
readings are taken at full load, measuring amperes, 
watts, volts and frequency. The load is applied to the 
motor by means of a water-cooled Prony brake or an 
electrical brake. Then follow 3 or 4 brake readings for 
pull-out torque at reduced voltage, and 3 or 4 readings 
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for starting torque at reduced voltage; that is, by ap- 
plying the brake the torque is determined at which the 
motor pulls out (comes to a stop) also the turning effort 
developed by the motor in starting. 

Next follow temperature runs similar to those de- 
scribed for the direct-current motors. The tempera- 
ture rise over surrounding air of primary and second- 
ary iron and copper is determined at the end of a five- 
hour run or until the temperature has become constant 
under full load. And again, at the end of two hours at 
125 per cent. load. This temperature rise is checked 
with the usual guarantees of 40 or 50 deg. C. adopted by 
the American Institute of Electrical Engineers and the 
motor manufacturers. Performance curves, showing 
efficiency and power factor at various loads, are pre- 
pared for the approval of the engineer. 

In cases where guarantees on contracts require certi- 
fied test. sheets to be submitted, running-saturation 


FIG. 135. 


curves and lock-saturation curves are furnished, to- 
gether with performance curves and diagrams and also 
temperature records. 

Special tests as referred to above may also include 
so-called witness tests in presence of a representative 
of the purchaser or a Government inspector in case the 
motors are for the U.S. Government. Special moisture- 
proof of water tests according to Government specifi- 
cations may be in addition to the electrical tests. Fig. 
136 gives a general view of the testing department for 
medium-size, alternating-current, industrial motors. 

In the case of new lines of standard motors, particu- 
larly thorough endurance tests are made before any mo- 
tors are marketed, in order to establish both electri- 
cally and mechanically the ability of each rating to stand 
up permanently under severe service conditions. The 
principal point to observe on these motors during the 
endurance test is the commutation and the appear- 
ance of the commutator and brushes after a long pe- 
riod. Motors are run therefore under full load or at 
certain overloads for weeks or months continuously, at 
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the rated voltage, and at voltages 10 per cent. above or 
below normal, which latter may have an influence on 
the points under observation. So-called cycle tests are 
made on motors for service, such as crane or hoisting 
work. In these a cycle of operation, that is starting, 
stopping and reversing, is gone through repeatedly by 
means of automatic controlling devices in order to du- 
plicate in exaggerated form the conditions of this class 
of service. 

Mechanical endurance tests are designed to duplicate 
in days or months, what may happen to a motor in un- 
usually severe service and abuse during many years. 
The testing devices are therefore arranged in such a 
way as greatly to exaggerate conditions of vibration, in- 
fluence of quick reversals and so on, by purposely using 
poor mounting, poor gearing, loose chains and similar 
means. A description of some of these testing arrange- 
ments will be of interest, as the same tests are appli- 





TESTING DEPARTMENT FOR DIRECT-CURRENT MOTORS 


cable to other machinery and useftl in bringing out weak 
spots in a short time. Fig. 137 shows a test motor back- 
geared to a heavy rotating eccentric weight. In this 
test, first made in 1909, the direction of rotation of this 
weight was reversed every 12 sec. and the test continued 
day and night for a year and a half. This test first es- 
tablished the reliability of the forged-steel motor con- 
struction, which later proved so successful in service. 

A second testing device is the oscillator test, Fig. 138, 
in which the heavy eccentric weight tended to produce 
a strong rocking motion by oscillating to both sides of 
the vertical center line without making a complete revo- 
lution. During the several months’ run most of the 
auxiliary parts failed in turn; the driving rods, counter- 
shaft and their bearings had to be replaced, but no 
part of the motor under test failed, aside from normal 
wear of brushes and commutator. 

In the arrangement, Fig. 139, an eccentric weight was 
mounted directly on the motor shaft; the motor was run 
at various speeds, principally with a view of testing 
possible hammering out of the bearing metal. A later 
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and particularly effective device, the so-called shaker 
test, Fig. 140, is used principally for subjecting revolv- 
ing motor parts to severe vibration—which is an ex- 
cellent proof of the quality of proposed new construc- 
tions of such parts as rotor windings, blowers, collector 
rings, brush-holders, etc. In this arrangement, projec- 
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FIGS. 136 TO 141. 


test. Fig. 139—Eccentric-weight test 
tions are provided on the wheel A, which is mounted 
on a shaft supported only by one bearing at the oppo- 
site end, and carrying at its extreme other end the part 
to be tested. In the center, this shaft is kept from ex- 
cessive jumping by springs. The wheel A runs on an- 
other wheel which has a smooth face and is solidly 
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mounted on a short shaft supported between sturdy 
bearings. The device is belted to a motor of variable 
speed, and the projections on the periphery of the wheel 
A may be increased or decreased in number as well as 
in height, so that when the device is running we may ob- 
tain either a large number of vibrations of low ampli- 
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SOME OF THE VARIOUS OPERATIONS ON MOTORS 


Fig. 136—Testing department for alternating-current motors. Fig. 137—Endurance test, eccentric weight. 
i Fig. 140—Shaker test. i 


Fig. 138—Oscillator 


Fig. 141—Painting tables 


tude or a lesser number of greater amplitude. This test 
may be made so severe that even parts which are known 
to stand up under the hardest conditions in service, can 
be shaken to pieces in a few hours. It is possible then 
to compare the relative endurance of different construc- 
tions of the same apparatus by testing them on this de- 
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vice under the same conditions: by comparing the time 
required for their destruction. This test, for example, 
brought out the fact that the brazed rotor construc- 
tion referred to in a previous installment is superior 
to all the other constructions used heretofore for rotor 
windings of squirrel-cage motors. 

The thorough working out experimentally of a new 
type of motor, including the service and rating tests 
outlined, the enormous expense involved in designs, tools, 
equipment, etc., necessary to bring out the line, all con- 
stitute an assurance to the prospective user of this 
type of motor of its efficiency and durability. 

All the commercial and complete tests are submitted 
for approval to the engineer in charge of the line, also 
to an engineering inspector of that type of apparatus, 
and these men particularly satisfy themselves that all 
guarantees (which may be included in contracts) are 
met, and that the apparatus is perfect, electrically as 
well as mechanically. 

In case of new standard lines of motors, further 
safeguards are provided by making allowance for the 
approval of all apparatus by a division engineer and a 
verification committee consisting of the chief engineer 
and the works manager. The reader will see how in 
motor manufacture most careful provisions have been 
made to have only first-class products go out into 
service. 

After testing, the motors pass over to the painting 
tables, Fig. 141, where a finishing coat only is applied, 
as all parts have received one or more priming coats 
at some stage of the previous manufacturing operations. 
After they are stamped and the nameplate is attached, 
the motors are checked by the inspector, and pass to 
the shipping department. 


Breaking in Green Help 
By ENTROPY 


The expression “war emergency education” is very 
expressive to college people, but apt to lead practical 
men off the path. Education has so long been under- 
stood to be an accumulation of more or less useless 
knowledge that we should not be surprised if the ex- 
pression is taken to mean more of the same prescrip- 
tion. 

The country needs more trained men and women. 
It needs men and women trained to think as well as 
to act; but it if cannot have both it is better to have 
people able and willing to do than to have none. In 
other words, we must have a large number of people 
who can do something toward winning the war whether 
they understand what they are doing or not. 

Our usual way of doing this is to stand a man in 
front of a machine and tell him to do thus and so (know- 
ing full well that it is impossible for him to understand 
our language, much less our meaning) and then leave 
him to find out how to operate it by watching the man 
on the next machine. Naturally, he breaks something 
or spoils the work, so we eject him and put on another. 
This other man has just been ejected from our neigh- 
bor’s shop across the street for doing exactly what our 
first man did; but he has learned something from ex- 
perience and he gets along very nicely until he runs 
into something else which we have to explain to him, 
and the cycle is repeated and he goes to another shop. 
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If there is anything more inefficient than this the 
writer has overlooked it. It is not merely inefficient 
but it is stupid. Anyone with half a pint of common 
sense knows that it is all wrong, and yet very little is 
done about it. In every city there is one shop, and 
usually only one, where men are given help and made 
into mechanics, but the labor turnover in that shop is 
at least as great as in the other shops. Why? Because 
the other shops all know where to go to get well-trained 
men and where to get men who approach their work 
in a proper spirit. And they get them too. The man 
who runs this shop seldom catches on to how he has 
been worked until he lands in the bankruptcy court. 
Now, if instead of letting him quit business the other 
shops in town chipped in and subsidized him and let 
him keep on training men for them the whole commu- 
nity would be better off; in fact they would be still bet- 
ter off if they beat him to it and subsidized him just as 
soon as they found out what he could do. 


NATURAL TEACHERS 


In other words there are a few people who just nat- 
uraliy cannot help showing other people how to do 
things and showing them why, just as there are a great 
many more men who are totally incapable of imparting 
knowledge. The few there are of the first kind should 
in these times of need be rounded up and taken away 
from production of machinery and put to producing 
efficient men, and women for that matter, for we have 
to consider the whole question. 

Some of the standardized trades like that of machin- 
ing are so widely practised that it would be justifiable 
for them to ask the Government to step in and do some 
part or all of this training of young men in any com- 
munity who wish it; but the specialized work—teaching 
a man to do a certain job in a certain way peculiar to 
our own shop without making him of greater value to a 
neighbor—that is something that we must each do for 
ourselves. 

Chordal was responsible for the remark that you 
should do all your manufacturing and profit making on 
one side of a brick wall and all your high and mighty 
inventing and improvement on the other. In his day 
there was no need for any special place for training 
men because they all came in as boys, and gradually 
absorbed in several years’ time what we must now im- 
part in a few weeks. The principle applies just as 
well, however, for we should keep production entirely 
separate from the training of men or ideas. In fact 
we really ought to keep books on the production end 
of the trade, and after having determined our profits 
and paid our dividends we should appropriate some of 
the surplus to building up a reserve of men and women 
who some time will become the leaders in our shops. 

There is no special reason to expect greater loyalty 
from employees than we get, for we neglect many op- 
portunities to make more of our men. Education, or 
rather training, is the one way in which one may “eat 
his cake and still have it”; that is, after having taught 
a thousand men how to do something you still have as 
much and usually more knowledge than you had at first. 
The more of it we give our subordinates the more they 
are worth to us and to themselves and the more they 
are impressed with our real friendship and our interest 
in their welfare. 
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British Reconstruction Plans 





The following article, written by Consul Gen- 
eral Robert P. Skinner at London, England, will 
give an idea of the vast reconstruction plans the 
British are making to meet after-war conditions. 
In it is much that we can follow with profit in 
planning our future work. 





published a complete list of the various commis- 

sions and committees that have been set up within 
that ministry and other ministries and departments of 
the British government to deal with questions which 
will arise at the close of the war. 

These commissions and committees, which have been 
appointed at different times since the war began, now 
number 87 and fall into 15 groups: 

I. Trade development, under which grouping are five 
committees dealing with general aspects and nine deal- 
ing with specific phases of the situation. 

II. Finance, with two committees. 

III. Raw materials, with six committees. 

IV. Coal and power, with two committees and four 
subcommittees. 

V. Intelligence, with two committees. 

VI. Scientific and industrial research, with two re- 
search boards, five standing committees, seven research 
committees, four inquiry committees, and three provi- 
sional organization committees. 

VII. Demobilization and disposal of stores, with eight 
committees. 

VIII. Labor and employment, with two committees. 

IX. Agriculture and Forestry, with four commit- 
tees. 

X. Public Administration, with six committees. 

XI. Housing, with four committees. 

XII. Education, with eight committees and commis- 
sions. 

XIII. Aliens, with two committees. 

XIV. Legal, with three committees. 

XV. Miscellaneous, with three committees. 

An idea of the many matters which it is believed will 
require careful consideration upon the cessation of hos- 
tilities may be gained from a summary of these com- 
missions and committees; directed in each case by the 
department indicated in parentheses after the name of 
the committee. 


r NAHE British Ministry of Reconstruction has just 


THE DEVELOPMENT OF TRADE 


Commercial and Industrial Policy Committee (the 
Frime Minister).—To consider the commercial and in- 
dustrial policy to be adopted after the war, with special 
reference to the conclusions reached at the econornic con- 
ference of the Allies and to the following questions: (a) 
What industries are essential to the future safety of the 
nation, and what steps should be taken to maintain or 
establish them? (b) What steps should be taken to re- 
cover home and foreign trade lost during the war and 
to secure new markets? (c) To what extent and by 


what means the resources of the empire should and can 
(d) To what extent and by what means 


be developed? 





the sources of supply within the empire can be pre- 
vented from falling under foreign control? 

Dominions Royal Commission.—To inquire and report 
upon (a) the natural resources of the five self-govern- 
ing dominions and the best means of developing these 
resources; (b) the trade of these parts of the empire 
with the United Kingdom, each other and the rest of 
the world; (c) their requirements and those of the 
United Kingdom in the matter of food and raw mate- 
rials, together with the available sources of supply; (d) 
to make recommendations and suggest methods consist- 
ent with existing fiscal policy by which the trade of 
each of the self-governing dominions with the others 
and with the United Kingdom could be improved and 
extended. 


THE DEVELOPMENT OF INDUSTRIES 


Industrial Development Commission (Government of 
India).—To examine and report upon the possibilities 
of further industrial development in India and to sub- 
mit its recommendations with special reference to the 
following questions: (a) Whether new openings for 
the profitable employment of Indian capital in com- 
merce and industry can be indicated. (b) whether, and 
if so, in what manner, the government can usefully give 
direct encouragement to industrial development (1) 
by rendering technical advice more freely available, (2) 
by the demonstration of the practical possibility on a 


- commercial scale of particular industries, (3) by afford- 


ing, directly or indirectly, financial assistance to indus- 
trial enterprises, or (4) by any other means which are 
not incompatible with the existing fiscal policy of the 
government of India. 

Belgian Trade Committee (Foreign Office and Board 
of Trade).—(1) To inquire into all matters relative to 
trade between the British empire and Belgium with a 
view to increasing and developing that trade by every 
desirable means; (2) to investigate as far as possible 
all means to be adopted in order to attain the object set 
out in par. 1. The committee will examine into the sup- 
plies and requirements of the respective countries (in 
so far as they have relation to its scope) and give ad- 
vice as to how trade between them can be best, estab- 
lished, developed and increased. It will obtain informa- 
tion and evidence from all available sources and en- 
deavor to render all possible assistance in regard to 
shipping, manufactures, imports and exports, and trade 
generally between the empire and kingdom; (3) the 
committee will consist of three representatives appointed 
Jy the Foreign Office and three representatives ap- 
pointed by the Board of Trade. A chairman and secre- 
tary will be chosen from their number. The commit- 
tee shall have power to add to its numbers by the ap- 
pointment of such persons of experience in the mat- 
ters with which it has to deal as it may think expedient, 
and it will also consult from time to time other repre- 
sentatives of commerce having special knowledge of 
Belgian trade, shipping and finance; (4) it is particu- 
larly laid down that the purpose of this committee shall 
be a general one and that it shall not be part of its 
duties to foster the advancement of the trade of any 
particular individual or firm nor to devote its assistance 
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to any special branch of trade or industry except in re- 
lation to the general principles for which it is estab- 
lished. 

Trade Relations After the War Committee (Board of 
Trade).—To investigate the general questions of trade 
relations after the war with a view to the successful 
promotion of British trade, and also with the object of 
devising measures for the prevention of the effective 
resumption of Germany’s policy of peaceful penetra- 
tion. 

Committee on the Chemical Trades (Ministry of Re- 
construction).—To advise as to the procedure which 
should be adopted for dealing with the position of the 
chemical trades after the war, with a view to the crea- 
tion of some organization which should be adequately 
representative of the trade as a whole and by means of 
which the trade may be enabled hereafter to continue 
to develop its own resources and to enlist the closest 
‘codperation of all those engaged in the chemical in- 
dustry. 


THE ENGINEERING TRADES 


Engineering Trades. (New Industries) Committee 
(Ministry of Reconstruction).—To compile a list of 
the articles suitable for manufacture by those with 
engineering-trade experience or plant, which were either 
not made in the United Kingdom before the war, but 
were imported, or were made in the United Kingdom in 
small or insufficient quantities, and for which there is 
likely to be a considerable demand after the war, classi- 
fied as to whether they are capable of being made by (1) 
women, (2) men and women, or (3) skilled men; and 
setting out the industries to which such new manu- 
factures would most suitably be attached; and to make 
recommendations (a) on the establishment and develop- 
ment of such industries by the transfer of labor, ma- 
chines, and otherwise; (b) as to how such a transfer 
could be made, and what organization would be requi- 
site for the purpose, with due regard to securing the 
codperation of labor. 

Board of Trade Committees on the Coal, Electrical, 
Engineering, Iron and Steel, Nonferrous-Metal and 
Textile Trades, and on the Shipping and Shipbuilding 
Industries—To consider the position of these trades 
and industries after the war, with special reference to 
international competition, and to report what measures, 
if any, are necessary or desirable to safeguard that posi- 
tion. 


FINANCIAL FACILITIES BOARD 


Financial Facilities Committee (Treasury and Minis- 
try of Reconstruction).—To consider and report whether 
the normal arrangements for the provision of financial 
facilities for trade by means of existing banking and 
other financial institutions will be adequate to meet the 
needs of British industry during the period immediately 
following the termination of the war, and, if not, by 
what emergency arrangements they should be supple- 
mented, regard being had in particular to the special 
assistance which may be necessary (a) to facilitate the 
conversion of works and factories now engaged upon 
war work to normal production; (b) to meet the excep- 
tional demands for raw materials arising from the de- 
pletion of stocks. 

Enemy Debts Committee (Foreign Office).—To re- 
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port on the arrangements to be adopted for the liquida- 
tion of the commercial, banking and other financial 
transactions between British and enemy persons, the 
completion of which was prevented by the outbreak of 
war, and for this purpose to consider the returns made 
to the custodians of enemy property, and to the public 
trustee and the foreign claims office, and any informa- 
tion on matters relating thereto. 


COMMITTEES ON RAW MATERIALS 


Central Committee on Materials Supply (Ministry of 
Reconstruction ).—To consider and report upon (1) the 
nature and amount of the supplies of materials and food- 
stuffs which in the committee’s opinion will be required 
by the United Kingdom during the period which will 
elapse between the termination of the war and the 
restoration of a normal condition of trade; (2) the 
probable requirements of India, the dominions and 
crown colonies for such supplies at the close of hostili- 
ties; (3) the probable requirements of belligerents and 
neutrals for such supplies at the close of hostilities; 
(4) the sources from which and the conditions under 
which such supplies can be obtained and transported, 
and in particular the extent to which they might be ob- 
tained from the United Kingdom or within the empire 
or from allied or neutral countries; (5) the question 
whether any measure of control will require to be exer- 
cised in regard to the nature and extent of any such 
control. 


BUILDING MATERIALS SUPPLY 


Committee on the Supply of Building Materials (Min- 
istry of Reconstruction).—(1)To inquire into the ex- 
tent of the probable demand for building material for 
all purposes which will arise in the country during the 
transition period and the extent of the available supply 
and form of such material; (2) to inquire how far the 
quantities of material now available are capable of in- 
crease, what are the difficulties in increasing them, and 
how these difficulties can be removed, and to report to 
what extent an increase in production will affect the 
price of the materials; (3) in the event of the supply 
of material or labor being insufficient to fulfill the total 
building demand, to consider the principles and method 
by which the priority of various claims should be settled, 
and to report what steps are necessary to insure that 
the manufacture of the materials, so far as they are at 
present inadequate, shall be extended in time to secure 
sufficient quantities for use when required on the cessa- 
tion of hostilities and to recommend what steps should 
be taken during the war to facilitate a prompt com- 
mencement of building work at that time; (4) gener- 
ally to consider and report upon any conditions affect- 
ing the building trades which tend to cause unduly high 
prices and to make recommendations in regard to any 
measure of control which it may be desirable to exer- 
cise over the purchase, production, transport or distri- 
bution of materials. 


COTTON AT HOME AND ABROAD 
Committee on Cotton Growing Within the Empire 
(Board of Trade).—To investigate the best means of 
developing the growing of cotton within the empire and 
to advise the government as to the necessary measures 
to be taken for this purpose. 
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Coal Conservation Committee (Ministry of Recon- 
struction).—To consider and advise (1) what improve- 
ments can be effected in the present methods of mining 
coal with a view to prevent loss of coal in working and 
to minimize cost of production; (2) what improvements 
can be effected in the present methods of using coal for 
production of power, light and heat, and of recovering 
by-products with the view to insure the greatest pos- 
sible economy in production and the most advantageous 
use of the coal substance; (3) whether, with a view to 
maintaining industrial and commercial position, it is 
desirable that any steps should be taken in the near 
future, and if so, what steps to secure the development 
of new coal fields or extensions of coal fields already 
being worked. 

Mining, Power Generation and Transmission, Car- 
bonization and Geological Subcommittees.—The question 
cf the application of carbonization to the preparation of 
fuel for industrial and commercial purposes. 

Committee on Supply of Electricity (Board of Trade). 
—To consider and report what steps should be taken, 
whether by legislation or otherwise, to insure that there 
be an adequate and economical supply of electric power 
for all classes of consumers in the United Kingdom, par- 
ticularly industries which depend upon a cheap supply 
of power for their development. 


SCIENTIFIC AND INDUSTRIAL RESEARCH 


The following 21 committees have been established 
by the department of scientific and industrial research: 

Fuel Research Board.—To investigate the nature, 
preparation and utilization of fuel of all kinds, both in 
the laboratory and, where necessary, on an industrial 
scale. 

Cold Storage Research Board.—Appointed to organize 
and control research into problems of the preservation 
of food products by cold storage and otherwise. 

Standing Committees on Engineering, Metallurgy, 
Mining and Glass and Optical Instruments.—To advise 
the council on researches relating to the lines of activity 
named and on such matters as may be referred to the 
committee by the advisory council. 

Joint Standing Committee on Illuminating Engineer- 
ing.—To survey the field for research on illumination 
and illuminating enginering, and to advise as to the di- 
rections in which research can be undertaken with ad- 
vantage. 

Mine Rescue Apparatus Research Committee.—To in- 
quire into the types of breathing apparatus used in coal 
mines, and by experiment to determine the advantages, 
limitations and defects of the several types of apparatus, 
what improvements in them are possible and whether 
it is advisable that the types used in mines should be 
standardized, and to collect evidence bearing on these 
points. 

Abrasives and Polishing Powders Research Commit- 
tee—(1) To conduct investigations on abrasives and 
polishing powders with a view to their preparation and 
use as one factor in accelerating the output of lenses and 
prisms for optical instruments not only for peace re- 
quirements but in connection with the war; (2) to in- 
vestigate the preparation and properties of abrasives 
and polishing powders. 

Food Research Committee.—To direct research on 
problems in the cooking of vegetables and meat, and in 
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bread making, to be undertaken by two scholars of the 
committee of council. 

Building Material Research Committee—To make 
arrangements for carrying out researches on building 
construction instituted by the department at the in- 
stance of the Local Government Board Committee or 
ctherwise, to be responsible under the council for the 
direction of such researches, and to deal with such 
other matters as may be referred to the committee from 
time to time by the council. 

Electrical Research Committee.—A committee of di- 
rection appointed in connection with certain researches 
affecting the electrical industry. 

Committee for Research on Vitreous Compounds and 
Cements for Lenses and Prisms.—To conduct researches 
into the preparation, properties and mode of employ- 
ment of cements for lenses and prisms; to prepare a 
reference list of vitreous compounds, their composition, 
densities, refractive indices and dispersive powers. 

Tin and Tungsten Research Board.—The Cornish 
Chamber of Mines has been invited to nominate a rep- 
resentative of the landlords and a representative of the 
mine owners to serve on the board. A committee of 
control appointed in connection with certain researches 
into tin and tungsten. 


LUBRICANTS AND LUBRICATION 


Lubricants and Lubrication Inquiry Committee.—To 
prepare a memorandum on the field for research on 
lubricants and lubrication, which will contain an analy- 
sis of the problems involved, together with a suggested 
scheme of research, which would be most likely to lead 
to valuable results. 

Chemistry of Lubricants Subcommittee.—To collect 
and review the existing information relating to the 
chemistry of lubricants and lubricating oils. 

Zinc and Copper Research and Inquiry Committee.— 
To collect and review the existing information as to 
the copper and zinc industries upon which future re- 
search must be based, to formulate proposals for carry- 
ing out the research suggested by the Brass and Cop- 
per Tube Association of Great Britain into the best 
methods of making sound castings of copper and brass 
for tube making and to prepare an estimate of their 
cost, and to report to the advisory council. 

Irish Peat Inquiry Committee——To inquire into and 
consider the experience already gained in Ireland in re- 
spect of the winning, preparation and use of peat for 
fuel and for other purposes, and to suggest what means 
shall be taken to ascertain the conditions under which 
in the most favorably situated localities it can be profit- 
ably won, prepared and used, having regard to the eco- 
nomic conditions of Ireland; and to report to the Fuel- 
Research Board. 


DEMOBILIZATION AND DISPOSAL OF STORES 


Demobilization of the Army Committee.—To consider 
and report upon the arrangements for the return to 
civil employment of officers and men serving in the land 
forces of the crown at the end of the war. 

Officers’ Resettlement Subcommittee——To consider 
and report what arrangements require to be and can 
be made on demobilization for resettlement of officers 
in civil life, and also of men belonging to classes to 
which in the main officers belong. 
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Disabled Officers’ Employment Committee (India and 
Colonial Offices).—To assist disabled or invalided of- 
ficers who may be desirous of obtaining employment in 
India, Burma, the Eastern colonies and Malay States. 

War Office Demobilization Committee.—To consider 
questions requiring settlement in connection with the 
demobilization of the army in so far as they fall within 
the province of the war department; to act as a link 
with the committee of the Ministry of Reconstruction, 
and to prepare a draft scheme of demobilization. 

Demobilization Coérdination Committee (Admiralty, 
War Office and Ministry of Labor).—(1) To consider 
how far the proposed special arrangements to demobilize 
immediately peace is declared men specially required in 
connection with the work of demobilization can or should 
be extended to other men belonging to the public serv- 
ices or to similar “pivotal” men in industry; (2) to co- 
ordinate the working of the demobilization scheme of 
the war department with the resettlement scheme of the 
ministry of labor; (3) to settle, during demobilization, 
instructions with regard to priority which may appear 
to be rendered necessary on public grounds or by the 
sort of employment in the different industries. 


CIVIL WAR WORKERS 


Civil War Workers’ Committee (Ministry of Recon- 
struction).—To consider and report upon the arrange- 
ments which should be made for the demobilization of 
workers engaged during the war in national factories, 
controlled establishments and other plants engaged in the 
the production of munitions of war and on government 
contracts or in plants where substitute labor has been 
employed for the duration of the war. 

Horse Demobilization Committee (War Office).—To 
frame proposals for the demobilization of horses and 
mules in relation to the general scheme of demobiliza- 
tion. 

Disposal of War Stores Advisory Board (Ministry of 
Reconstruction).—To expedite the preparation of any 
necessary inventories of property and goods of all de- 
scriptions held by government departments, and to con- 
sider and advise upon the disposal or alternative form of 
use of any property or goods which have or may become 
during or on the termination of the war surplus to the 
requirements of any department for the purposes of 
that department. 


LABOR AND EMPLOYMENT 


Committee on Relations Between Employers and Em- 
ployed (Ministry of Reconstruction)—(1) To make and 
consider suggestions for securing a permanent improve- 
ment in the relations between employers and workmen; 
(2) to recommend means for securing that industrial 
conditions affecting the relations between employers and 
workmen shall be systematically reviewed by those con- 
cerned with a view to improving conditions in the fu- 
ture. 

Women’s Employment Committee (Ministry of Re- 
construction)—-To consider and advise in the light of 
experience gained during the war upon the opportuni- 
ties for the employment of women, and the conditions 
of such employment in clerical, commercial, agricultural 
and industrial occupations after the war. 

Aliens Committee (Ministry of Reconstruction ).—To 
consider (a) the questions which will arise at the end 
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of the war in connection with the presence in this coun- 
try of persons of an enemy nationality and whether the 
repatriation of such is desirable, and if so, in what 
cases; (b) what restrictions, if any, should be imposed 
after the war on admission of aliens to this country 
and their residence here; (c) whether any changes in 
the law or practice of nationalization have been shown 
by the experience of the war to be required in the pub- 
lic interest. 

Interdepartmental Conference on Missions in India.— 
To consider the conditions on which aliens should after 
the war be allowed to conduct missionary or educational 
work in India. 

Civil Aerial Transport Committee (Air Ministry).— 
To consider and report to the air board with regard to 
(1) the steps which should be taken with a view to the 
development and regulation after the war of aviation 
for civil and commercial purposes from a domestic and 
imperial and an international standpoint; (2) the extent 
to which it will be possible to utilize for this purpose the 
trained personnel and the aircraft which the conclusion 
of peace may leave surplus to the requirements of the 
naval and military air services of the United Kingdom 
and overseas dominions. 


Electric Hoist Manufacturers’ 


Association 


The Electric Hoist Manufacturers’ Association has 
been formed with the following members: The Brown 
Hoisting Machinery Co., Detroit Hoist and Machine 
Co., Euclid Crane and Hoist Co., the Franklin-Moore 
Co., Link Belt Co., Roeper Crane and Hoist Works, 
Shepard Electric Crane and Hoist Co., Sprague Electric 
Works, the Yale & Towne Manufacturing Co. The of- 
ficers are F. A. Hatch, Shepard Electric Crane and 
Hoist Co., New York City, chairman; F. W. Hall, 
Sprague Electric Works, New York City, vice chairman; 
and C. W. Beaver, the Yale & Towne Manufacturing 
Co., 9 East 40th St., New York City, secretary-treasurer. 

The association holds monthly meetings for the pur- 
pose of studying the specific needs of the hoist user and 
to develop,standardized methods of presenting informa- 
tion to him so that guesswork will be eliminated. It 
will consider uniform nomenclature pertaining to the 
types and parts of electric hoists, fix upon a standard 
by which hoist motors shall be rated and promote the 
standardization of electric hoists as far as possible. It 
will also collect and disseminate information and statis- 
tics relative to the electric-hoist industry; provide fa- 
cilities and opportunities for study and education in 
regard to the economics of the industry; extend the 
use of their product by pointing out the great number 
of material-handling problems of different classes that 
can be solved by the use of electric hcists; promote 
friendly intercourse and coéperation among the mem- 
bers and circulate the knowledge that long experience 
has taught is essential to any hoist to insure good re- 
sults, and to recommend to the members of the asso- 
tion well-established principles of construction and 
equipment that will tend to eliminate inferior goods. 

The membership of the association is confined to 
manufacturers of monorail electric hoists, which have 
revolutionized the handling and transporation of ma- 
terial in and about industrial plants. 
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BUY THE BONDS! 


By BERTON BRALEY 


Buy the Bonds of Liberty, smash the bonds of slavery; 
Back the boys who battle with the Huns; 
Show them you are with them in their calm, intrepid bravery— 
Buy the Bonds that buy the food and guns! 
Squeeze the old pay envelope constantly and steadily 
In the cause the country’s fighting for; 
Dig into your bank account, cheerfully and readily— 
Buy the Bonds and help to win the war! 


“Over THERE” our army boys fight in shot and shell of it; 

When their country needed them théy went. 

Now the nation asks of you, not to face that hell of it— 
But to /end, at four or more per cent., 

Money for the soldier boys—every good man jack of them 
Out to smash the Hun that we abhor. 

Show them you are proud of them; prove that you are back of them— 
Buy the Bonds and help to win the war! 


Facino countless German hordes mid the battle scenery 
Stand the boys who fight for you and me; 
We must send them shells and steel, powder and machinery— 
Build the ships that bear them oversea. 
It is not enough to cheer, not enough to pray for them; 
We must give them all they’re asking for. 
Work and save and sacrifice; make supplies—and pay for them— 
Buy the Bonds and help to win the war! 
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IV. The Receiver—III 





Milling and profiling processes are here dealt 
with following the broaching of a long seat at 
the bottom of the piston bore which is cut out 
with roughing and finishing broaches dividing 
the work between forty. cutting teeth. Details 
are included of a gaging fixture fitted with flush 
fingers in place of flush-pins which cannot always 
be applied to surfaces that are undercut or other- 
wise partially obstructed by projections. 





is the broaching at the bottom of the small hole 
to receive the rack which is attached to the piston 
and which carries the striker. 

Two broaches, one roughing and one finishing, are 
used in the cuts. These tools and the method of opera- 
tion are illustrated in Fig. 35. Both of the broaches 
are long affairs with shanks that fit snugly in the small 
hole of the receiver. There are twenty teeth on each 
broach with about 1-in. space between teeth. The depth 
of cut distributed over the entire series of teeth means 
about 0.0015-in. cut per tooth. The ends of the broach 
shanks are slotted crosswise for a key, and the broaches 
are drawn through the work in the manner indicated in 
the illustration. 


Mg | NAHE first operation to be considered in this section 


FURTHER MILLING CUTS 


Following the broaching operation there are numerous 
milling and profiling processes, and a few of these will 
be illustrated to show certain types of fixtures and gages 
and some of the work accomplished by their aid. 

The operation shown in Fig. 36 is straddle milling of 
the under side of the receiver table on both right and 
left sides. This work is accomplished with inserted 


tooth cutiers secured to the ends of short, rigid arbors. 
The receiver is located in the fixture by the large hole 
and by a short plug entering the front end of the small 
hole so that the receiver-table surfaces may be milled in 
correct relation to the two holes referred to. Additional 
support immediately under the surfaces operated on is 
provided by the cam-shaped rockers at the sides, which 
are held in contact with the bottom of the work by 
means of the setscrews shown at the side of the fixture. 

The gage for testing the correctness of the milling 
operation is shown at the front of the machine in Fig. 
36. The method of holding the receiver in the gaging 
fixture by means of through plugs is clearly represented 
in the illustration. The gage carries four pivoted arms, 
in each of which is fitted two flush-pins which come in 
contact with the milled surface when the arms are 
pressed down by the fingers. In this test, with the arms 
pressed downward, all of the gage-pins are flush at their 
upper ends with the top surface of the arms if the work 
is correctly machined. 


FLUSH-PIN GAGE 


Each flush-pin is normally pressed downward a short 
distance by a sensitive spring so that there may be no 
tendency to stick at the uppermost position and so 
necessitate pushing down individually before each test 
can be applied. 

The several receivers seen in Fig. 36 are represented 
with a narrow’ groove milled nearly the entire 
length of the bottom of the receiver; this groove having 
been cut in an operation preceding the milling of the 
table bottom, as illustrated in this view. This groove, 
or channel, for the guard is gaged for depth in another 
interesting flush-pin fixture shown in Fig. 37. 

This gaging fixture holds the receiver in the same 
manner as the gage in Fig. 36. It is provided with two 
sets of flush-pins, three in each set, the middle pin in 














580 AMERICAN 


each set of three gaging the depth of the cut, while the 
two outside pins contact with and test the bottom of 
the receiver body itself so that the depth of the channel 
is represented by the difference in length between the 
central and outer flush-pins. 


FIXTURE FOR MILLING AT AN ANGLE 


One of the interesting milling cuts made before the 
receiver is ready for going to the profilers is the form- 
ing of the ejector clearance slot, which is accomplished 
with the aid of the fixture shown in Fig. 38. The clear- 
ance slot is milled through the top of the receiver. 
Further operations in connection with the ejector clear- 
ance slot are performed under the profiler. 

The fixture here shown is of special interest as it 
brings out clearly the method of locating and holding 
the receiver by plugs fitting the two holes, an arrange- 
ment characteristic of the whole series of tools employed 
on receiver work. The two plugs in the right end of the 
fixture are for the front of the receiver, and the work 
is here located, as ‘» other operations, by its ends EF and 
D, which are held in contact with the stop shoulders on 
the locating plugs by means of the shouldered plug at 
the left end of the fixture, this latter plug being slid 
forward and held positively by the handle A which works 
in a slot B formed crosswise in the carrying sleeve C. 
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FIG. 37. SEAT 


GAGE 
Each of the three hardened plugs is finished to 0.001 
in. under the standard size of the holes in the receiver. 
The two plugs at the right which tilt the work to the 
desired angle for performing the operations are located 
at the exact center distance apart of the large and small 
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FIG. 36. 


STRADDLE MILLING UNDER SIDE OF TABLE 
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FIG. 40. GAGING FIXTURE FOR RECEIVER CONTOUR 


holes which are lapped through the work. With the 
fixture in closed position, as illustrated, the shoulders 
on the opposite plugs come to a distance apart, corre- 
sponding exactly to the over-all length of the work. Like 
other tools used in the sequence of operations, this fix- 


~ 


ture gages the work that has gone befcre. 








The first profiling operation, which is one of some 40 
or more performed in the profiling machine, is illustrated 
in Fig. 39. This represents the profiling of the full out- 
side shape of the receiver, a process in which there are 
really two similar operations in duplicate fixtures, one 
for roughing, the other for finishing. On both profilers 
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BROACHING THE SEAT IN THE PISTON BORE 
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two heads are used, one for roughing and one finishing, 
so that two separate cuts are taken around the work in 
each machine. 

In Fig. 39 the profiling fixture is shown distinctly 
with steel-form plate and taper-guide pin at the right 
of the work. The method of locating and holding the 
receiver in the fixture involves the use of positively 
positioned plugs as in preceding tool designs. 

The inspection of the profiled contour is accomplished 
in the gage shown on the 
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pins for testing the depth and positions of the various 
receiver surfaces machined in the fixture, Fig. 42. The 
points at which the different gage-pins bear upon the 
receiver will be seen upon inspection of the several 
views of the illustration. 

Considering a little further at this moment certain 


features of the comprehensive system of gages developed 
for use on the Lewis gun parts, it should be noted that 
not all of the flush-gages are of the pin type, several 





stand at the right of the pro- 
filer, and is illustrated in de- 
tail in Fig. 40. This tool is 
a most complete flush-pin 
gage. It carries all told 19 
gaging points, 17 of which are 
of }-in. drill rod, and two for 
the curved shoulders at EF and 
E are of 4 x 1-in. flat gage 
stock. It will be noticed that 
several of the flush-pins are 
ground off at an angle at their 
front ends to suit sloping lines 
on the contour, while certain 
others are beveled off from 
each side to leave a contact 
point at the center. 

In all cases the flush-pins 
are prevented from turning in 
their guides by small pin 
handles which slide in slots 
milled in the upright posts. 
These uprights are all bored 
out to uniform center height 
and are all fixed with their 
heads at the desired angle to 
the horizontal center line 
through the fixture by means 
of 4-in. pins, or “dutchmen,” 
driven into holes drilled half 
in the fixture base and half 
in the post bearing. 

The lower ends of the posts 
are reduced to }-in. diameter, 
leaving a shoulder’ which 
rests squarely upon a seat 
formed in the fixture base, the 
seats for the whole series be- 
ing all in the same horizontal 
plane and at the exact dis- 
tance required below the cen 
ter line through the locating 
plugs which carry the receiver. A fixture is illustrated 
in Fig. 42 for profiling the curved front end of the 
platform top of the receiver, finishing the locking-lug 
top at the end and profiling the rear end of the plat- 
form. This fixture serves for two distinct operations, 
the guide or form X being used for the front end and 
locking lug, and the form plates Y and Z for the rear 
end profiling. The construction of this fixture and the 
method of mounting the guide forms are clearly shown 
in the illustration. 

A gaging fixture used in conjunction with the pro- 
filing fixture just described is shown in Fig. 43. As 


FIG. 39 


illustrated, this gage is provided with a series of flush- 
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PROFILING OUTSIDE SHAPE OF RECEIVER 


examples of which have just been referred to. The 
general principle of flush surface gaging devices admits 
of much broader usage than would be feasible if the 
design were confined entirely to flush-pins only. 

As an illustration: surfaces that are under-cut or 
otherwise partially obstructed by projections of one kind 
or another are out of reach of the ordinary flush-pin 
if carried in a fixed guide; and it is oftentimes a 
simpler and safer practice to apply some form of swing- 
ing gaging finger or lever than to mount a flush-pin in 
a sliding or swiveling holder which may be improperly 
set at some time and lead to inaccurate results. An 
illustration of a gage which brings out the application 
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of flush-fingers in place of flush-pins is presented in 
Fig. 33. This device is for gaging the position and 
shape of profile under the left side of the receiver 
platform. 

The dotted outline of the receiver in position in the 
fixture shows the points where the gage fingers contact 
with the work. There are three of these fingers, namely 
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FIG. 38. - MILLING-EJECTOR CLEARANCE SLOT 


A, B and C, two of them, A and B, swinging in a 
horizontal plane, and C having an up and down move- 
ment about its pivot. The fingers A and B are curved 
at the inner or contact ends to bear against concaved 
contour shoulders machined in a profiling operation on 
the under side of the platform. When these surfaces 
are correctly machined and the contact ends of fingers 
A and B are against the work, their inner surfaces 
near the outer ends will be perfectly flush with the 
vertical inner faces of the lugs D and E over which 
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D, E and G are ground off perfectly flat and true to 
correspond with the square edges of the gage fingers, 
and in making a test with these fingers the most minute 
discrepancy in the matching up of the surfaces is readi- 
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FIG. 42. 


ly detected by the thumb-nail or the end of one’s finger 
when passed over the joint. 

It is possible, of course, with this type of gage to 
derive an added advantage in the way of establishing 
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they swing. Similarly when gage finger C is brought 
into contact with the under platform surface, its upper 
face at the rear end should come flush with the top 
face of lug G. The gaging surfaces of projections 


GAGE FOR PROFILING OPERATIONS ON 
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an even more highly refined check upon a piece of work 
by incorporating the multiplying principle, using gage 
fingers with unequal length of arms, so that the extended 
rear end of the finger will reveal any possible error 
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multiplied by two or three or more times its actual 
amount. This is often a great advantage where the 


limits are very fine. 
In the gage illustrated in Fig. 44, no such multiplying 









ws 
-E- £ swoop _ = ———————a— = STANDARD PLUGS . ‘eee ft ig 
" Ne 

. tea i — ot} 4 \ it _|j 
° = 

Ten sine 1 
++) &) 

eer 


oe eee ~—— | 
It : } r= a ’ 
} 4 . = a i 4 
+—| = fem mee VW 
; \ t to _Model.3y"" 
! > 

















GAGE WITH FLUSH-FINGERS INSTEAD OF PINS 


FIG. 44. 


effect is essential and the contact and rear portions of 
the gaging fingers utilized are of practically the same 
length. 


The Machine-Tool Market in 
Switzerland 
By S. LAMBERCIER 


Previous to September, 1917, the rules governing ex- 
ports from the United States were about the same for 
neutral countries as they were for the Allies, but since 
that time it has been necessary to obtain a Government 
license to export American goods to neutral countries. 
This embargo has had the effect of holding up ship- 
ments of goods previously purchased by neutral coun- 
tries, some of which were at ports awaiting shipment 
or in transit thereto. 

The intention of this embargo is to prevent exported 
yoods either from reaching Germany or being in any 
way used for her benefit of for the benefit of any enemies 
of the Allies. While the Swiss importers understand 
and appreciate the wisdom of this intention on the part 
of the United States they are loath to believe it is 
intended to prevent all traffic with neutral countries. 


SPECIAL EXPORT LICENSES 


That this assumption is true, in part at least, has 
been proved by the issuance of special export licenses 
under sufficient warranties that such exports will neither 
be sold to enemies of the Allies nor be used for their 
benefit in any manner. Under such guarantees it has 
lately been possible for Switzerland to import small 
precision tools from the United States. This partial 
lifting of the embargo will help to maintain business 
connections between the two countries and has already 
resulted in considerable satisfaction to the Swiss im- 
porters. 

So far as machine tools are concerned tae question is 
more difficult of solution, as the Allies seem to believe 
that Switzerland can produce all the machine tools 
needed, and therefore their exportation to that country 
is not a necessity. This, together with the scarcity of 
cargo space in transatlantic steamers, makes it probable 
that machine tools will not be exported from the United 
States to Switzerland until after the end of the war. 
If this should be the case it will result in building up the 
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business of the Swedish machine-tool builders, as ship- 
ments can be made from that country directly to Switzer- 
land, Denmark, Norway and Holland, not to mention 
the central empire. Recently Swiss machine-tool im- 
porters have had numerous offers from Swedish 
manufacturers to sell and deliver their products to them. 

Although German machine-tool builders have been 
busily engaged in supplying tools to their own govern- 
ment some of them have begun an active propaganda for 
the exportation of their goods and have done considerable 
advertising in Switzerland. With this in mind it would 
not be suprising if the German government would grant 
export licenses to ship German machine tools to that 
country, and for two reasons: first, by repurchasing 
such tools from Swiss firms they could safely export 
their own product from there to other countries under 
a Swiss name, and second, this would promote German 
industry to the injury of Swiss trade. 


AMERICAN TOOLS COSTLY 


The price of American machine tools f.o.b. New York 
is very high, and when to this is added the excessive rate 
for ocean freight, insurance and transportation from 
the port of entry to Geneva the price becomes enormous. 
Nevertheless in spite of the high prices the Swiss 
shops do not hesitate to buy American machine tools, 
as they know their value and will wait from 12 to 18 
months for delivery. 

A number of shops in Switzerland are still doing 
work for enemies of the Allies, but as this work is con- 
tinually growing less they have attempted to build tools 
after the American model. This has been found expen- 
sive, as all coal and iron must come from Germany, 
and the foundries charge from fr. 1.40 to 1.60 per kilo 
(12 to 16c. per pound) for castings. 

The Entente furnish to manufacturers who are build- 
ing machines for the Allies hematite iron at fr. 38 per 
100 kilos ($70 per ton) and Cleveland pig at $60 per ton. 


Unsawable Prison Bars 
By E. A. DIXIE 


I see by the papers that “the most desperate and re- 
sourceful criminal in the United States” has succeeded 
in sawing his way out of prison. This sort of thing 
does not happen very often, but when it does a lot of us 
wonder why men of this stamp are not put behind 
case-carbonized bars. Then the “beautiful stenographer 
from Brooklyn” who carries 12-in. hacksaw blades un- 
der her eyelids into the cell of her Desperate Desmond 
will indeed be foiled. Carbonizing will cost about Ic. 
a pound, and it is reasonable to believe that all the 
prison bars in the prison could have been case-carbo- 
nized for less money than has already been spent in 
searching for this desperado. 

Not only would the bars be made hacksaw proof by 
this process, but they would be harder to bend and con- 
sequently less easily removed from their seats in the 
masonry. There is still another side to this, that is, the 
humanitarian. Men in solitary confinement suffer from 
lack of exercise. Should a prisoner show such symp- 
toms the guard could be empowered to slip him a hack- 
saw frame and a dozen saws. His avidity for escape 
would bring the roses of perfect health to his pallid 
cheeeks without hurting the bars in the least. 
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Foreign Trade After the War 





This article is the first herewith of a series of 
papers by the Guaranty Trust Co. of New York 
on the subject of financial and economic condi- 
tions in foreign countries. It is believed that 
such authentic information, concisely presented, 
will be of much value in view of the necessity of 
holding and increasing our foreign trade after 
the war. The present article sets forth a gen- 
eral view of the existing conditions that will af- 
fect profoundly the future of American produc- 
tion and distribution. 





tions are preparing for peace. Their preparations 

are going forward not in the belief that peace 
will come in a month, or a year, or within any other 
fixed period, but rather in the conviction that no mat- 
ter how far off peace may be its known problems are 
of such magnitude and importance as to require im- 
mediate consideration. Even those countries which at 
the moment are chiefly concerned with war measures 
are taking stock of the future and are seeking with all 
the prevision they can command to glean from its un- 
certainties some understanding of the principles that 
must obtain in reclaiming the wreck that this conflict 
has made of the activities and relationships of man- 
kind. 

The extent of that wreck is incalculable. It is only 
when one turns to the problems of eventual peace that 
some realization may be had of the destruction of the 
last three and one-half years. The money cost alone has 
been estimated at $100,000,000,000. Literally millions 
of men, women and children have been killed, have died, 
or have been rendered physically useless. Entire coun- 
tries have been laid waste. In every warring country 
equipment for the production and distribution of goods 
other than war supplies has been deliberately scrapped 
or allowed to deteriorate beyond hope of rehabilitation. 
Trade routes on land and sea have been abondoned and 
new ones to meet temporary needs have been estab- 
lished. The demand for ships has taxed the resources 
of every country in material and labor. 

Wherever the inquirer turns he sees evidences of 
war’s ravages among the material things which are the 
indexes of man’s advancement. There is no less of 
tragedy in the destruction of a host of ideas, feelings, 
beliefs, sentiments and personal attachments through 
which the moral, social and spiritual aspirations of 
mankind were accustomed to express themselves. 


SoME BENEFITS 


On the other side, however, there are certain indis- 
putable advantages, and in these are the seeds of resto- 
ration and future prosperity. As never before in the 
world’s history individuals and nations have been 
driven to a marvelous development of their personal 
and economic resources. Nations which have been 
among the most luxury loving and carefree have turned 
to the business of war with an enthusiasm, a fortitude 
and a capacity for sacrifice that have astonished the 
world. To provide for the fighters and for themselves 


P tions are pres throughout the world men and na- 


those behind the lines in every walk of life are toiling 
incessantly in farm and factory. The sheer necessity 
of preserving life and property has forced to a more 
efficient use of their own talents and of the resources 
which nature has provided. The easier habits of peace 
have given way before the stern demands of war. Thrift 
has become a necessity as well as a duty. 

Neutral countries, no longer able to import the 
things they require, are turning to their own fields 
and mines for food and raw materials. They are in- 
creasing their manufactures and developing their for- 
eign trade. Out of this is growing not only an under- 
standing of the wants of other peoples, the extent of 
their resources and their methods of doing business, 
but also—and more important—an understanding of 
their own capacities. Accordingly there is observ- 
able a growing spirit of enterprise and preparation not 
unlike that of the renaissance which swept over Europe 
at the close of the Middle Ages. 


WHAT PEACE MEANS 


To come to any appreciation of what part the United 
States may play in world affairs at the close of this war, 
and by what means it is to hold its position, a clear 
idea must be had of what the coming of peace will im- 
mediately involve. The warring countries for a consid- 
erable period must direct their efforts largely toward 
taking apart, or demobilizing, the vast and intricate 
war machine and toward rearranging society not ac- 
cording to prewar standards but according to the new 
requirements which a long and disastrous war has made 
unavoidable. 

It is beginning to be realized that the individual na- 
tion must organize for peace just as it did for war if 
it is to give effective aid to mankind in reconstructing 
the structure of a civilization which it took 1400 years 
to build up and less than three years to break down. 
The first step toward such an organization for peace, 
however, must be the clearing away of the debris of 
war. In this America will have the advantage of being 
able to turn more quickly to what may be termed devel- 
opment as distinguished from demobilization and re- 
building. 


PROBLEM OF READJUSTMENT 


It has been estimated that 35,000,000 men are under 
arms or are directly connected with the military and 
naval services of the nations of the earth. How many 
more, including women, are engaged exclusively in war 
work it is impossible to estimate. Then come others 
whose talents and energies are directed toward supply- 
ing goods and services that are needed only because so 
many men and women have been withdrawn from pro- 
duction and distribution. These are merely indicators 
of the vast multitudes who are now doing things they 
did not do before the war, and who may or may not 
continue to do them after the war. In itself the de- 
mobilization of the fighters and their return to their 
own countries is a huge problem; but there are wartime 
industries, wartime railroads and wartime trade and 
shipping routes which will cease to serve any useful 
purpose when peace comes. 
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There are governmental policies, financial arrange- 
ments, legislative and military restrictions of all sorts 
in nearly every country, which have created new forms 
of industry, developed new methods of doing business, 
established investments and set up important obliga- 
tions. To eliminate those no longer essential, to read- 
just relationships and make them suitable for peaceful 
pursuits, to clear the field for progress, is a stupendous 
undertaking which will demand all the wisdom of man- 
kind. 

Moreover, for Europe especially must come the period 
of rebuilding—a replacement as well as readjustment. 
Outside the matter of rebuilding, in itself tremendous, 
there is the equipment of farming, mining, industrial 
and transportation enterprises, small and large, which 
have been destroyed or disorganized by the war. The 
needs of every European country along these lines must 
be studied, and studied carefully, by those who would 
fully appreciate the opportunities for service and for 
gain which they offer. 


RENEWAL OF PROSPERITY 


After this period, during which they will reorgan- 
ize their forces and lay the foundation for future ef- 
forts, the nations affected by the war see a new era 
of prosperity. Countries that are heavily in debt will 
desire to reduce their obligations and eventually to turn 
the balance of trade in their favor. To this end they 
are planning an intensive cultivation of the soil, a di- 
versification and enlargement of industry, a develop- 
ment of their merchant navies and a general outpouring 
of energies of every variety such as the world has never 
known before. Every resource of nature and human 
ingenuity will be requisitioned in the interest of this 
development. It is a program to touch the imagination 
of the dullest. 


EUROPE’S ADVANTAGES 


While America will escape the burden of rebuilding; 
while her demobilization problem, difficult as it will be, 
is insignificant compared to that of the European na- 
tions, and while we shall accordingly have a very im- 
portant advantage over our commercial and industrial 
rivals it should be remembered that the European na- 
tions will also have certain very material advantages. 
First of all they will have the impetus given by their 
colossal national debts. To pay these will be the proud 
ambition of every honorable nation. None of them will 
care to face the world with a record of repudiation. To 
their purpose to pay they will bring a skill in manufac- 
ture bred through many years during which competi- 
tion forced them to produce cheaply and quickly. They 
will have colonies, rich in raw materials, which have 
developed during the last three years a higher degree 
of productive efficiency. They will have an intimate 
acquaintance with the conduct of foreign trade and the 
framework at least of an organization upon which its 
success depends. They will have a system of foreign 
banks with staffs of trained men in charge. They will 
undoubtedly have a degree of governmental assistance 
and support with which American traders have hereto- 
fore been unacquainted. These are some of the dis- 
advantages with which America must reckon. No 
American will admit that they are discouraging. They 
are suggestive of the roads to follow—the paths that 
lead to our commercial empires of tomorrow. 
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Aside from a favorable position at the opening of 
this race for commercial supremacy America has cer- 
tain other advantages of importance. At the founda- 
tion lies a huge gold reserve upon which can be built 
a structure of credit sufficient not only to finance our 
own enterprises but also to give aid to those of foreign 
countries. To guide and assist these credit extensions 
we have a banking system characterized by some of our 
rivals as ideal. This system will lend itself to the ex- 
tension of American financial houses into foreign coun- 
tries. Already a beginning has been made, not only by 
the setting up of branch banks and foreign offices—es- 
tablishments which may be termed money and credit 
depots for the advancing trade army—but also by the 
organization of merchandise banks, institutions with 
the usefulness and working of which European nations 
have long been familiar. 


POLITICAL POSITION 


On the political side of the situation America is for- 
tunate in possessing a form of government which the 
vast majority of her citizens believe in and intend to 
cherish. Considering that we have a population of 
more than 105,000,000 the efforts of the disloyal or 
the misguided to overturn the fundamental things in 
our national policy are not likely to make much impres- 
sion. With few exceptions the nations of the world 
understand that America is actuated by no policy of 
territorial aggrandizement. Suspicions engendered 
by Germany in Mexico and South America are rapidly 
giving way before an understanding of our purposes 
in this war and after it. Finally this country is not, 
and is not likely to be, cursed with a class struggle. De- 
spite all their propaganda the Socialists have had little 
success in convincing us that the future of America 
depends upon the domination of government and indus- 
try by one class. The prospect seems to be that for 
many years to come the Socialists will be extremely busy 
explaining why their theories failed so disastrously 
in Rvssia, the only country that ever had sufficient dis- 
regard for its own interests to try them. 


ECONOMIC STRENGTH 


Economically the position of America is solid and 
inspiring. With an immense population, compounded 
of many elements, she is assured of a richness and va- 
riety of productive effort that rightly directed will give 
her preéminence in satisfying the mulitudinous wants 
of her world neighbors. An abundance of untilled 
farming land, inexhaustible mines, rich forests and am- 
ple water supply both for power and transportation in- 
vite this population to their conversion into wealth. Our 
inventive genius in the past has revolutionized the 
forms of industry. For the research worker in the in- 
dustrial field there were never greater opportunities 
than now. Back of these powers of production stands 
the fact that we shall have at the close of the war a mer- 
chant marine and facilities for maintaining it such as 
America or any other nation never has known before. 
To bring all these factors of industrial, commercial and 
financial strength into complete codperation is a task 
for which the American faculty for organization is ex- 
cellently fitted. 

This, in broad outline, is the situation. To the solu- 
tion of these problems every great nation of the world, 
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with the exception of the United States, is already giv- 
ing the thought of its most able men. Under the aus- 
pices of their governments, financiers, manufacturers, 
traders and workmen are being organized for the pur- 
pose of investigating and reporting on what will best 
serve to lift their respective enterprises out of the ruin 
of war. When all the resultant mass of information 
and opinion shall have been accumulated and organized 
it will be coérdinated and will form the basis of policies 
which the governments are expected to adopt. Already 
it is evident that some of these policies may shatter 
traditions and ideals long adhered to, and will be bitterly 
opposed both by those who live in the past and those 
who dream of the future. Certain it is, however, that 
these problems of peace must be solved, and the nation 
that solves them with the largest measure of vision and 
practical insight will soonest get out of debt and re- 
sume a prosperous career. War is now the supreme ef- 
fort of the nations. After the war all will be concen- 
trated no less vigorously on the work of reconstruction. 


THE TASK BEFORE US 


In the United States there has been so far no organ- 
ized undertaking on the part of the Government look- 
ing to the solution of these problems. The future po- 
litical and military relations of this country to the rest 
of the world have been set forth by the President, but 
neither he nor the Congress has approached the ques- 
tion of financial, industrial and social reconstruction as 
a whole. Here and there in war measures or in the pro- 
posals of department heads may be discerned evidences 
of individual investigation and thinking, but thus far 
there has been no coéperative and avowed effort along 
this line as in other countries. No special body to enter 
upon this work has been organized here, and while it may 
be fairly asumed that such departments as those of the 
Treasury, the Interior, Agriculture, Commerce and 
Labor are devoting much of their time to reconstruc- 
tion measures there is as yet no agency for the coérdina- 
tion of their findings and the suggestion of general poli- 
cies unless it be Congress itself, a purely political body. 


COOPERATIVE EFFORT 


Up to the present time the task has devolved largely 
upon individuals, corporations and associations who have 
no official standing. A great deal has been done in a 
desultory, detached sort of way, but no medium for in- 
terchange of opinion, except the press, or for codpera- 
tive effort, has been created. This country seems not 
yet to have sensed the fact that the day of individual 
efforts and purposes as distinguished from codéperation 
and public service has passed; that the war has estab- 
lished not only the interdependence of nations but also 
the interdependence of individuals and classes within 
the nation and that common understanding, counsel and 
coéperation are sure to be the watchwords of the 
future. 


Hardening Formed High-Speed Cutters 


By W. R. BENNETT 


It has been found that tools packed in charcoal and 
heated to temperatures of over 1900 deg. were completely 
ruined in form owing to their fused condition on the 
This is largely because we can have no assur- 
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ance that the contents in the iron tubes used is at the 
temperature of the furnace, which is probably indicated 
by means of a pyrometer stationed at a suitable place 
in the furnace and not in the tube itself. 

The use of charcoal for this purpose is objectionable 
because charcoal in itself at these temperatures throws 
a great quantity of gas which sets up an internal com- 


bustion inside of the tube. This causes a self-contained 
temperature of a greater degree than that shown in 
the furnace proper, and the result is almost invariably 
a fused tool. 

This, together with the fact that charcoal shrinks to a 
very marked degree when under high temperatures and 
is likely to leave the pieces exposed to oxygen, makes 
the results more or less uncertain. It has been stated 
in these columns tHat hardening powders did not give 
good results on lathe tools when cutting tough alloy 
steels. There is little doubt that high-speed steels 
properly heated to the higher temperatures give maxi- 
mum results in production. The lathe tool or tooi bit, 
however, which is so often used for testing purposes 
does not fully tell the story inasmuch as it is always sub- 
jected to tests that are seldom or never asked or expected 
from the expensive formed or intricate-shaped cutters. 

I fully agree that high temperatures are advisable for 
high-speed tools whenever grinding to size and shape is 
possible. But unfortunately the grinding operation can- 
not always be tolerated, especially on the periphery of a 
circular forming cutter. This is particularly true of 
intricate forming tools, shavers and numerous other tools 
wherein distortion or pitting makes the tool useless for 
the purpose intended. 

Steel manufacturers practically agree that high tem- 
peratures for high-speed steel are quite practical and 
proper. It is also true that the steel manufacturers are 
furnishing duplicate pieces of high-speed steel to replace 
tools ruined in hardening due to results in heating and 
caused by poor equipment, poor combustion, lack of 
knowledge regarding the operation of a good furnace 
and often by carelessness or inexperience, or both. It 
was to counteract these results that we compounded the 
powders referred to, and they were used for three years 
in commercial work before offering them for sale. 


An Early Form of the Famous 
Caterpillar Tractor 


By M. L. LOWREY 


In reference to an article by W. D. Forbes, on page 
273, anent the early form of caterpillar tractors, the 
writer remembers that in 1889 he was foreman of a 
small contract shop in San Francisco, Calif., where we 
were building a steam-traction engine that laid down 
feet under the driving wheels, two of these feet being 
at all times flat on the ground under each wheel. The 
system of levers operating these feet, however, was 
too complicated to be practical. 

When this machine was nearly completed, our young- 
est apprentice boy brought to me a copy of the United 
States Agricultural Report of 1845, in which was pub- 
lished an account, with illustrations, of a track-laying 
tractor exactly like the one we were building. This 
tractor would be 25 years earlier than the one men- 
tioned by Mr. Forbes. 
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Estimates made by the Forest Service, based on in- 
complete reports received up to Feb. 26, place the lum- 
ber production of the United States for 1917 at 39,- 
200,000,000 ft. This is a decrease of 2 per cent. com- 
pared with 1916. 

* * * 

Fifteen steel vessels aggregating 114,100 tons were 
completed and delivered in American shipyards in 
February for the Emergency Fleet Corporation. It is 
expected that in March the total number will be in- 
creased to 23 vessels of an aggregate tonnage of 188,275. 
Some of the ships included in the March schedule already 
have been completed. 

* * * 


Forest fires destroyed over 962,000 acres of national 
forest lands in 1917 and caused a loss of $1,358,600 to 
the Government in timber, forage and young growth, 
according to figures compiled by the National Forest 
Service. In addition to the actual loss in timber and 
forage the fires of last year entailed extra expenditures 
by the Government of $1,121,451. 

* * * 

For their respective first three months the American 
war-savings campaign is running ahead of the English 
campaign. America is pouring into the Treasury at 
the rate of about $2,000,000 a day—over $75,000,000 up 
to date.” This amount of spending already put at the 
service of the Government by the buyers of war-sav- 
ings securities has transferred from millions of patri- 
otic, saving citizens to the national treasury command 
of the labor and materials to build a fleet of about one 
hundred 5000-ton ships. 

* * + 

An Administration bill was passed on Mar. 6 by the 
House, which declares that all strikvs called to obstruct 
war industries are conspiracies and subjecting the of- 
fender to 30 years’ imprisonment and fine. A move 
made by Representative Cannon of Illinois to prohibit 
all war industries’ strikes was defeated by labor forces, 
who inserted a clause of their own specifically permit- 
ting what they termed bona-fide strikes “to raise wages 
or better working conditions.” This amendment was 
approved. 

* _ * 

The Japan Advertiser states that Japan’s industry is 
greatly hampered by the scarcity of tools and that al- 
most any price quoted is willingly paid by the users, 
even second-hand tools bringing large prices. High- 
speed drills are much needed by shipbuilders, and saws, 
especially circular ones, are wanted by lumbermen. For- 
merly many of these tools were imported from America 
and England, but the embargoes that have been placed 
on almost all kinds of iron and steel tools are said to 
be the cause of the scarcity. 

* * * 

The Council of National Defense has issued the fol- 

lowing statement supplementary to its statement of 





Mar. 1, 1918, which dealt with the steps that the Gov- 
ernment had taken to control the production, refining, 
distribution and use of crude and refined platinum for 
the period of the war: The council wishes to state that 
in issuing ordnance requisition No. 510 commandeer- 
ing crude or raw platinum now in the hands of im- 
porters or refiners of this precious metal it is to be 
understood that this commandeering order does not 
apply to or interfere with the purchase by the con- 
sumer of any manufactured articles of platinum. 
* * * 

In comparison with the tax levied in England on in- 
comes our own income taxes are moderate indeed. In 
England the tax on incomes of $1000 is 44 per cent.; 
in America nothing. In England the tax on incomes of 
$1500 is 62 per cent.; in America nothing for married 
men or heads of families, and 2 per cent. on $500 for 
an unmarried man. In England the tax on an income 
of $2000 is 7 per cent.; in America nothing for a mar- 
ried man or head of a family, and 2 per cent. on $1000 
for unmarried men. The English income tax rate also 
increases more rapidly with the growth of the income 
than ours, a $3000 income being taxed 14 per cent., 
$5000 16 per cent., $10,000 20 per cent., and $15,000 25 
per cent., while our corresponding taxes for married 
men are respectively two-thirds of 1 per cent., 14 per 
cent., 34 per cent. and 5 per cent., and only slightly 
more for the unmarried, due to the smaller amount ex- 
empted, the rate being the same. 

* * * 

Statisticians have estimated the present shipping ca- 
pacity as follows: World’s shipping capacity in 1914, 
49;000,000 tons; world’s shipping at end of 1917, 42,- 
000,000 tons (according to Captain Persius, German 
naval writer). Other authorities estimate that the pres- 
ent tonnage is 4,400,000 less than at the beginning of 
the war and that the existing shortage is about 7,500,- 
000. Add to this 3,000,000 tons as the minimum neces- 
sary to maintain 1,500,000 men in France. Total net 
loss of ships during war, to Jan. 1, 1918, 6,617,000 tons. 
Great Britain’s shipping, Aug. 1, 1914, 16,841,919 tons. 
Great Britain’s shipping loss, 1916, 2,225,000 tons. 
Great Britain’s shipping loss, 1917, 5,000,000 tons. 
Great Britain’s shipping loss, 1914 to 1917, 9,116,915 
tons. Great Britain’s construction and purchases, 1914 
to 1917, 6,366,914 tons. Great Britain’s construction, 
1917, 1,163,474 tons (official). Great Britain’s net loss, 
1914 to 1917, 2,750,000 tons. United States ships in pro- 
cess of construction, Aug. 3, 1917, 2,800,000 tons. United 
States ships contracted under new program, 3,124,000 
tons. United States construction, 1917, 901,223 tons. 
Great Britain-American construction combined, 1917, 
2,064,697 tons. Submarine sinkings, 1917, 6,000,000 


tons. Estimated American production, 1918, 3,000,- 
000 tons. Estimated British production, 1918, 2,000,000 
tons. United States merchant marine, Jan. 1, 1917, 


12,250,000 tons. 
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An Auxiliary Cope Flask 
By M. E. DUGGAN 


Make your pattern so that as little of it as possible 
will be in the “cope.” 

This is a rule in pattern making, but it does not 
answer in every case. I followed this rule in the ccn- 
struction of the pattern shown in Figs. 2 and 3; in 
doing so I made a mistake. It is hard to understand 
how a mistake could be made in the construction of 
so simple a pattern, and yet, nine out of ten pattern- 
makers would commit a like error. 

The pattern is a plate 14 in. thick, 3 ft. wide, 9 ft. 
4 in. long. On one face at the edge is a rib running 
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THE FLASK AND THE INCORRECT AND 
CORRECT METHODS OF MOLDING 


FIGS. 1 TO 3. 


lengthwise of the plate; on the opposite side are two 
ribs on the plate at right angles thereto, as shown in 
Figs. 2 and 3. A section of a foundry stock flask is 
shown in Fig. 1. The long rib I made loose on the 
plate to be molded in the cope; the cross-ribs I securely 
fastened to the plate with glue and screws to be molded 
in the drag. “Your method is wrong,” said the boss 
molder. “My stock flask fitted with sandbars is 6 
in. deep; two of these would be required; the sandbars 
would have to be cut away and rebuilt to fit around the 
rib, excessive sand used to handle and fill the cope, 
and a large and heavy cope to be lifted. This is a 
day’s work for three molders and a loss to the foundry 
owner of between $7 and $8. Make the pattern with 
the cross-ribs loose, reverse the molding, the long 
rib in the drag, the cross-ribs in the cope, Fig. 3. By 
molding the pattern in this way, no special depth of 
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flask is necessary, no cutting or fitting of the sandbars; 
less sand is used, a lighter cope to be handled, while 
the making of the mold and the producing of the cast- 
ing is done by a man and a half” (a term used in the 
foundry, meaning the mold is made by one man working 
all day with the aid of an assistant working a half 
day only). 

How it is possible to mold a rib that is 8 in. deep 
in a cope flask that is 4, 5 or 6 in. deep is not well 
understood by all patternmakers. It is clearly shown 
how this is accomplished in the side elevation in Fig. 3. 

A small flask A, which is nothing more than a plain 
frame made of common lumber, temporarily fastened 
together for this job, is placed on the cope B around 
that part of the rib which projects through the big 
cope flask. In other words, it is a simple and practical 
way of doing a big job on a small scale. 


Finishing Inside of Small Cast Handle 
By E. SHAFF 


A problem recently brought to the writer for solu- 
tion was the finishing of the inside of the loop handle 
shown in Fig. 1, the materials being brass and malle- 
able iron. The strapping machine shown in the illus- 
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FIG. 1. THE WORK AND THE STRAPPING MACHINE 


tration was made and mounted upon the end of a 
2x 6-in. plank, and could be set up and belted to any 
convenient pulley that would give sufficient speed. It 
was found necessary, however, to rough out the metal 
with some form of cutting tool, and after some experi- 
menting the cutter, or rotary file, shown in the process 
of making in Fig. 2, was adopted. 

The hob was made from 1-in. diameter tool steel, 
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cut with a 12-pitch double thread of the buttress form, 
and fluted in the usual manner. 

The files were made from pieces of round cold-rolled 
steel { in. in diameter, with a 4-in. hole drilled through 
the center, the piece being formed as shown in the 
illustration. 

A }-in. arbor with a shoulder was clamped at an 
angle of about 45 deg. in the milling-machine vise, 
and the teeth cut by feeding the work directly to 




















FIG. 2. CUTTING THE FILES IN THE MILLING MACHINE 


the cutter, the hob causing the work to revolve from 
the moment of contact. 

By suitable movements of the table of the milling 
machine the files could be made of any desired shape 
or length, within reason, these being made, as shown, 
to conform to the shape of the handle upon which they 
were to be used. They were pack hardened by heating 
about two hours with raw bone and seemed to give 
better results than tool steel. 

In use the files were run at speeds varying from 
1000 to 4000 r.p.m., and while the higher speeds gave 
smoother results and faster work, the tools would not 
of course stand up as long, but as the process of an- 
nealing, recutting and rehardening was simple and in- 
expensive this did not matter. 


Economical Drafting-Room Rack 
By JOHN A. VOMACKA 


Much detail paper and tracing cloth is wasted in 
every large drafting room by the draftsman who cuts 
off too large a piece, or by the roll becoming soiled from 
careless handling. This waste may be minimized by 
installing a rack shown in the illustration herewith; 
for one may assume that a man will avail himself of 
tools that are conveniently at hand, and will exercise 
judgment when cutting paper or cloth, and will not 
merely guess at the length in a haphazard manner. 

This rack is in use in a large drafting room in New 
York City and has effected a considerable saving. The 
parts essential to the construction of this rack are two 
end pieces and a top piece of 14-in. dressed stock, a 
shelf and two guides as shown, which may be of }-in. 
material; one common yardstick and a sharp knife com- 
plete the equipment. The length of 42 in. is based upon 
the maximnm width of paper or cloth in common use. 
This dimension, however, may be changed to suit the 
length of the stick usually furnished with a roll of cloth 
or paper, or made standard by substituting a broom 
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handle that has been cut to the correct length. The 
shelf is held in place by two wooden pins and performs 
the additional function of bracing the end pieces of 
the rack. The rack is fastened to the wall at any con- 
venient place, and all that is necessary to obtain the 











A DRAFTING-ROOM RACK 


correct size of paper required, is to draw the paper 
through the guide, measure off the length desired with 
the yardstick and cut it along the edge of the guide 
with the knife. All the waste caused by handling and 
uneven cutting is thereby eliminated, and economy in 
material will unconsciously result. 


Rotating Steadyrest Ring 
By EDWARD HELLER 


The sketch shows a rotating steadyrest ring that is 
both novel and handy. The rest is intended for use on 
work with a flange at one end, as shown in Fig. 1, and 
it has the advantage of not requiring the turning of 





THE FLANGED WORK 


FIG. 1. 


the clamp screws enough to clear the flange each time 
the work is chucked and removed. The ring A, Fig. 2, 
is made of cast iron, with four recesses or jaws for 
the swinging blocks B which are held on the pivoting 
studs C. These blocks are tapped for the setscrews D. 
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The diameter EF, Fig. 2, is made sufficiently large 
to go over the work at F, Fig. 1, while the blocks B, 
Fig. 2, are made of a length that will clear the work 
at G, Fig. 1, when swung into position. The part H, 
Fig. 2, is finished to run smoothly in an accurately 
bored steadyrest. 

When the ring is to be used, the blocks B, Fig. 2, are 
swung out of the way as shown at J. The ring is placed 
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FIG. 2. THE IMPROVED STEADYREST RING 


over the work and the block swung down again. The 
screws D are now tightened all around and the work is 
ready for truing up. Care should be taken that the 
center line of D is inside the center line of C, as shown 
at K and L; thus when the screws D are tightened, the 
blocks B are held in position close to the ring. 


Shell-Turning Tools 


By Epw. L. ROBENOLT 


There may be seen in the accompanying sketches a 
tool and holder for finish-turning 8-in. shells. The tool 
is circular and can be made either of high-speed steel or 
stellite, and the holder is of machinery steel. 
































FIGS. 1 AND 2. TOOLS AND HOLDERS FOR 8-IN. SHELLS 


The tool, Fig. 1, is made circular, so that when it be- 
comes dull at one cutting surface it can be rotated a 
part of a revolution, and a new surface presented. 
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In the sketch, Fig. 2, is a later tool and holder which 
is an improvement over the one in Fig. 1, as it allows 
the circular tool to be made with straight sides. The 
radius of the cutting tool must be considered when lay- 
ing out either the cam or radius arm, and the radius of 
the cutting tool must always be the same or it changes 
the profile of the shell. 

By making the sides of the cutter straight, as I have 
shown in Fig. 2, and only grinding on the upper sur- 
face when sharpening, this requisite is maintained. 


Lining Up an Overarm Bracket 
Bearing 


By JOHN MILES 


I recently had occasion to bore some castings 5 in. 
long on a milling machine, and struck an obstacle which 
was overcome in a manner to be herein described. 

It was necessary to line up the overarm-bracket 
bearing dead central with main spindle of the milling 
machine. This could be done quite easily when the 
bar was not through the casting, but as the bar had 
to be removed to set the casting, the correct position 
was lost, and when the casting was in place the trans- 
verse-feed could not be moved, as the cutter would foul 
the casting. The difficulty was overcome in the fol- 
lowing manner: The 
boring bar was 
ground parallel then 
placed between the 
centers of the mill- 
ing machine. An in- 
dicator was clamped 
on the table of the 
machine and_ the 
table fed transverse- 
ly, any variation be- 
A ing corrected by the 
shifting bracket; the 
overarm was then 
i locked, the indicator 








being watched to see 
that the locking did 
not move the bearing 
center. Two holes 
were then drilled and 
tapped at the rear 
end of the overarm. 
A strip of steel A 17 
x 4 x 3 in. was then 
drilled and clamped to the overarm, the side of this 
strip being ground to an edge for about 1 in. from 
the end, as at B. While the bar was lined up a line 
was scribed on the column along the edge of the strip, 
and I had an indicator which enabled me to line up the 
bar quickly and accurately. The device was used as 
follows: The overarm was unclamped and the bracket 
withdrawn enough to remove the bar. The casting was 
then clamped in position, the bar placed through the 
casting and placed between centers of the machine. 
All that was then necessary was to adjust the bracket 
until the edge of the steel strip came dead on the line 
on column. 
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METHOD OF LINING UP AN OVER- 
ARM BRACKET 
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Buy Bonds 


for Our Boys 





Our Boys are in France! 


After 140 years we are repaying in 
kind our debt to our sister republic. Our 
dead are mingled with her soil just as hers 
still rest with us. The ties that have bound 
us for 140 years are infinitely stronger than 
ever before. We are fighting our fight on her 
soil just as she fought hers on the hills of 
Yorktown. 


Our Boys are in France! 


Not for adventure; not for gain of 
territory or indemnity; not to impose a hu- 
miliating peace upon a nation or a people, but 
that the spirit of democracy may not die. 


Our Boys are in France! 


To prevent a nation that sees only 
selfish ends, that ignores treaties, that resorts 
to the use of barbarous and forbidden methods 
of warfare, that ruthlessly destroys private 
property, that drowns women and children, 
that enslaves a population, from becoming a 
dominating power. 


Our Boys are in France! 


To fight and to die that this base 
abuse of power be checked for all time; that 
the blasphemy of autocratic partnership with 
God be shown in its true light; that you and 
I need never know the agonies of devastated 
Belgium. 


Our Boys are in France! 


Our Bonds must keep them there 
until their work is done. Bonds and yet more 
Bonds must be sold, and we must buy—and 
buy—and buy. It is a plain duty—many of 
us can do no more—who of us can do less? 


Our Boys are in France! 


They have given up home ties, com- 
forts, business. They are sacrificing money, 
all that life holds dear—life itself. Can we 
do less than to sacrifice a few comforts, a few 
pleasures, a few cigars, to give them everything 
they need ? 





Have you bought as many 
Bonds as you possibly can? 
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BUT 


Preserving the Machinery Industry 


ROM all appearances the machine industry, in com- 

mon with all others, is facing changes which would 
have seemed revolutionary a few years ago. But we 
have faith that it will meet whatever changes must 
come with the same progressive spirit it has displayed 
in the past. 

If we but stop and consider how revolutionary the 
workmen’s compensation laws seemed when first pro- 
posed, and recall how quickly they were adopted, we 
may well be encouraged at the present prospect. It 
took but a short time for the attitude to change from 
spending time attempting to place the blame for acci- 
dents to considering the best methods of compensation. 
And no one would now go back to the old method. 

Similarly accident prevention, sanitation of shops and 
group insurance have become part of the business of 
many shops. The reduction of labor turnover (largely 
by eliminating old indiscriminate methods of hiring 
and firing) is being carefully studied in many plants. 
Health insurance is finding many advocates among those 
who realize that absentees from any cause reduce the 
efficiency of the shop, and that the health of the family 
also has a marked bearing on the quality and quantity 
of work which a man turns out. 

Just what changes are to come no one can say. But 
with the evidences of progressive thinking on the part 
of the leaders of the industry, we may be sure that 
they will receive careful consideration. Employers who 
show a human interest in, and are in sympathy with, 
their men, instead of considering them simply as 
“hands,” will have little or no difficulty in meeting what- 
ever new conditions may arise. 

The right to an opportunity for employment and to 
a fair share of what their labor produces will not be de- 
nied by any right-thinking man. Neither excessively 
high wages nor huge profits have any place in a nor- 
mal industry, for such a condition means that the few 
are reaping more than their share of the product. And 
if some are getting more than belongs to them many 
must be receiving less than they earn. 

* * + 

The changed conditions of modern industry necessi- 
tate an entirely new viewpoint in many particulars. The 
old shop where the cwner was also a worker in the 
shop and a direct producer (except in rare instances) 
has gone by never to return. Even in a small shop 
of these days the owner’s time is usually fully employed 
in handling office details, and the fellowship and under- 
standing which come from working and sweating to- 
gether are not the same factors as formerly. And when 
this expands into the large shop, with its directors com- 
ing to occasional meetings in limousines—the stock- 
holders who never see the plant—the old incentive to 
loyalty is gone. 

The problem of securing the benefits of the old-time 
relationship in the new kind of shop is perhaps the 
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most vitai problem which confronts us. The old shop 
is never coming back. And yet the old spirit of fel- 
lowship, of loyalty, of codédperation is more necessary 
than ever if we are to be an efficient nation. How then 
are we to combine the good features of the old with 
the new? 

* x * 

For years those whe have thought deeply on the man- 
agement problem have urged a close study of the human 
element. But with an abundance of labor the necessity 
for this was not so apparent. The demands of the war 
have made it more vital. The growing strength of labor 
all over the world is bringing the problem home, and it 
must be studied by all intelligent managers from the 
broadest viewpoints. 

We must first get away from the notion that wages 
are the only consideration. They play a most important 
part, just as dividends do to the stockholder. But just 
as the stockholder considers safety, stability and nego- 
tiability of a stock, as well as the dividend, so the worker 
considers other things besides wages. He does not 
fancy being merely a part of the machine equipment 
where he is spending his life energy to help make it a 
success. He wants to “belong,” to be agpart of:the;shop, 
just as he was in the days of the two- or three-man 
shop. He does not want to run the shop, but he does 
want to be considered, and perhaps heard, when radical 
changes are contemplated. 

We have no pet scheme or panacea. But we believe 
most heartily that the human element must be con- 
sidered as carefully as wages; that confidence must be 
secured by absolutely fair treatment on a broad basis; 
that the human relations must not be perfunctory, but 
based on real human sympathy and understanding. 
With these as a basis the broad-minded men of the in- 
dustry can go far toward working out a satisfactory 
solution. 


The Great Need of Co-ordination 
and Co-operation 


HE machine shops of this country are our great- 

est asset in winning the war, and without them the 
greatest armies can accomplish little; but to use them 
effectively there must be a thorough codrdination of ef- 
fort after a definite plan. The resources of the machine 
shops must be used to their best advantage. This cannot 
be done by any haphazard letting of contracts, but only 
by utilizing to the best possible advantage the resources 
we already have. 

The foundation for this coérdination was laid by 
Howard E. Coffin with the industrial inventory taken 
for the Council of National Defense. That it has not 
been utilized to its fullest extent is patent to all who 
have studied the question in any detail. With this in- 
ventory as a foundation, much greater production can 
be secured if efforts are directed in a systematic 
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manner from a central bureau managed by thoroughly 
practical men who understand the various problems of 
manufacturing. 

It is not encouraging to see fully equipped shell plants 
lying idle and without contracts. Shops with equipment 
and help trained to make fuses are laying off men be- 
cause no orders are yet ready to be placed with them. All 
this means a reduction of output, a disturbance in the 
labor conditions and a longer time before our boys can 
be supplied with the materials necessary to help them do 
their part. 

Machine-tool builders are being asked to make cannon 
as a recognition of their ability to do good work and to 
get out production. In one instance two contracts of 
this kind have gone to a small city where each cannon 
shop will have to compete for labor with two shops 
which build the large machine tools so much needed. 

One great reason for this state of affairs seems to be 
that each division of both army and navy is run as a 
separate institution and places orders with entire disre- 
gard for the needs of any other division. The Army 
and Navy Departments compete for machine tools and 
supplies of various kinds, which not only tends to raise 
prices but delays deliveries and prevents the codperation 
which should exist. 

With the Industrial Inventory Committee as a founda- 
tion, a small group of men who are well posted in re- 
gard to capacity, kind, quality and quantity of work 
that can be done in various shops could be of great 
service in directing the placing of orders in a way to 
avoid congestion in some localities and a lack of work 
in others. If for example, all inspection and gaginz 
were classified under one head, such a committee could 
place orders to the best advantage of all concerned. 
Each shop would be asked to make only the type of gage 
for which it was best fitted, and could make it in 
sufficient quantity to insure a constant supply at a fair 
price. In a similar way contracts of other kinds could 
be placed that the work might be distributed to utilize 
a much greater percentage of our resources than is 
now being done. 

Such a committee could also be of great assistance 
to contractors in securing the tools and fixtures neces- 
sary for the completion of their work. 

Just as the great railroad terminals under direction of 
a federal committee are to be used for facilitating the 
traffic of all roads as well as the roads which built them, 
so such a committee could secure the more complete 
utilization of existing shops and all manufacturing fa- 
cilities. This might well come directly under the juris- 
diction of the Secretary of War, working in conjunction 
with the Secretary of the Navy. Such a committee’s ac- 
tivities would lie directly in both these departments. 

Some such coérdination of our machine-shop capacity 
is necessary. Can it be secured in any other way? 


Needed Readjustments 


QUARE pegs in round holes are responsible for most 

of our difficulties. The great need is for someone to 
sort the pegs that each may fit and give the best pos- 
sible service. 

Lack of distribution rather than shortage of coal is 
responsible for much untold misery and delay in all 
industry. Too few men in some localities and in cer- 
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tain lines of work has given rise to wild claims of labor 
shortage, while in other sections men are looking for 
work. Soldiers are suffering from lack of clothing while 
thousands of garment workers are out of employment. 

The talk of labor shortage has been responsible for 
much of the labor difficulty. Believing that labor is 
scarce, men naturally refuse to take jobs at regular 
rates and demand war prices. Shops having cost-plus 
contracts, offer exceptionally high wages, steal men from 
other shops and catise a general feeling of unrest in 
many localities. A few hours away, shops of various 
kinds may be laying off men, while munition plants are 
even closing some departments. 

All this tends to keep labor conditions unsettled and 
men discontented. They naturally seek the highes’ 
wage and shortest hours. And as long as the Govern- 
ment permits the stealing of men from shops engaged 
on work equally important with that of others, the sit- 
uation will not materially improve. 

‘lhe new United States Employment Service should 
help to relieve this situation when it gets into good 
running order. It should provide clearing houses in the 
shape of federal employment bureaus in every center 
where labor is employed. This cannot be done at once, 
and in the meantime we should all assist to adjust the 
matter in every way possible. Anything we can do to 
maintain the working force of all our shops with a min- 
imum labor turnover aids in the solution of the problem 
of production. 


Speculating in Soldiers’ Lives 


HEN the Government, through the Ordnance De- 

partment, requested us to let the machine-building 
industry of the country know its urgent need for heavy 
machine tools with which to make heavy guns for our 
boys in France, we had faith that this appeal would be 
heeded. This faith we are glad to say has been justi- 
fied to a considerable extent. Numerous firms have come 
forward with offers of the machines needed, and these 
firms offer them at fair prices. 

There have, however, been a few cases where the 
desire for profits overcame the patriotic desire to help 
the country and to assist in supplying our boys in France 
with the heavy guns they will soon need. A few dealers, 
with more desire for profit than for service, have en- 
deavored to sell the Government some of the machine: 
needed at from two to three times the price of a new 
machine. In some cases speculators in soldiers’ lives 
have offered the same machine, which none of them 
owned, but which each hoped to sell at a fat profit. 

For the benefit of those whose scruples are not used 
often enough to be in good working order, we are 
pleased to announce that the Machine Tool Section of 
the War Industries Board has a very fair list of all the 
large machine tools in this country, and this list is fast 
becoming complete. It is already in such shape as 
readily to check up machine-tool speculators who try to 
get exorbitant prices on machines which they have never 
seen. It is needless to say that dealers of this kind are 
not likely to be classed among the essential industries 
when the count comes to be taken, as it may be if present 
practice continues. Those who are willing to speculate 
on soldiers’ lives are not likely to stand very highly in 
Government circles. 
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This department is open to all new equipment of interest to shop owners. 
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Photographs and data 


should be addressed to Editorial Department, “American Machinist.” 


Niles-Bement-Pond No. 3 Axle Lathe 


The center-driven axle lathe illustrated is for work 
in machining axles and is one of the late products 
of the Niles-Bement-Pond Co., 111 Broadway, New 
York City. It is known as the No. 3 axle lathe. The 
bed is of box construction, the carriage sliding on a 
V-way in front and a flat way at the back. The V-way 
has a 15-deg. angle at the back and a 70-deg. angle 
at the front. The advantage claimed for this construc- 
tion is that the V presents a thrust surface which is 
at right angles to the combined forces on the tools, 


by means of a right- and left-hand screw positively 
driven by gearing. The split nuts engaging the lead 
screw are provided with automatic opening devices 
which release them when the carriages come in contact 
with set collars on the tappet rod at the front of the 
machine. Two clamps are provided for each carriage. 
one of these for holding the carriage while turning 
shoulders or facing ends, and the other is placed under 
the bridge to decrease the tendency of the carriage 
to lift during burnishing operations. Carriages are 
fitted with wipers. Lubrication of the tools is secured 

















NILES-BEMENT-POND NO. 


3 AXLE LATHE 


Swing over bed shears. 303 in. ; swing over tool slide, 13 in.; diameter of hole in driving head, 13 in.; maximum distance be- 


tween centers, 9 ft. 3 in.; length of bed, 14 ft.; 


13 x 23 in. ; feeds, three, x, 3; and ,, 
1 in., depending on type of drive used. 


this feature eliminating the tendency for the carriage 
to climb under heavy cuts. The center driving head 
is adjustable along the bed, and incloses the main 
driving gear which dips into a bath of oil. The drive 
is through steel gears of the herringbone type. The 
axle is driven by an equalizing driving plate having 
integral cast lugs which engage both ends of the double 
dog. By means of this driving plate crooked or irregu- 
lar axles can be machined without setting up bending 
stresses. Two carriages are provided, the feeds being 


width of bed at shears, 27 


tailstock spindles, 5 in.: traverse of right spindle, 9 in.; bearing of carriages on bed, 30 in. ; 
. ¥ in. per revolution of driving head; floor space, from 4 ft. by 17 ft. 2 in. to 4 ft. 8 in. by 19 ft. 


diameter of 


4 in.:; depth of bed over shears, 19§ in.; 
size of tools, 


; width of bridge, 12 in.; 


through a system including pump, jet pipes, reservoir, 
collecting channels, etc. Avrons are of the double-wall 
construction, all mechanism except the operating levers 
being completely inclosed. All shafts are supported at 
both ends. Three feeds are provided, the operating 
lever being placed at the center of the machine. The 
carriages have end traverse on the bed and the tool 
slides have hand cross-feed. The axle is carried on 
two dead centers mounted in adjustable tailstocks. 
These tailstocks are locked by anchor bolts, but to 
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positively prevent slipping a pawl is provided, which 
engages a rack cast inthe bed. The tailstocks have taper 
gibs at the back and front of the bed, which permits 
alignment of the spindles. The spindle of the right tail- 
stock is adjustable by means of a handwheel. 

The machine can be furnished for cone- or single- 
pulley drive or with constant or adjustable-speed motors. 
With cone-pulley drive a three-step cone is provided, 
the maximum diameter being 32 in., a 7-in. belt being 
used. A two-speed countershaft is provided, giving 
six speeds from 16 to 48 r.p.m. 

With the single-pulley drive a speed box is provided, 
which gives four speeds from 16 to’48 r.p.m. The 
speed-box gears are of steel, run in oil, and all bearings 
are automatically lubricated. A friction clutch and 
brake are provided. 

With the constant-speed motor drive the motor is 
mounted on a speed box giving four speeds. 

With the adjustable-speed motor drive a motor of 
the three-to-one-speed variation is mounted on a base- 
plate attached to the end of the bed. The motor is 
geared directly to the driving shaft and gives the same 
approximate speeds as the other types of drive. A 
crane for handling axles in and out of the lathe can 
be furnished as an extra. 


Bruno Slotting Attachment for Shaping 
and Planing Machines 


The Bruno Manufacturing Co., 61 Terrace, Buffalo, 
N. Y., is now marketing the slotting attachment, shown 
in the illustration, for shaping and planing machines. 
The tool is bolted to the clapper in place of the toolpost, 
allowing the use of a very short, stiff cutting tool, as no 
projecting toolpost is in the way to necessitate the use 




















BRUNO SLOTTING ATTACHMENT 


of a long, slender tool. An adjustable friction arm is 
provided, which rides on the head slide, and is claimed 
to prevent vibration of the tool when in operation. The 
device can be turned in any position to make it con- 
venient for the style or type of work that is being 
done. The device is made in three sizes: No. 0, taking 
tools with shanks from { to 4 in. in diameter; No. 1, 
taking tools with shanks from 3 to § in. in diameter; 
and No. 2, taking tools from 2 to ? in. in diameter. 
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“Loway” Adjustable Stock Support 


The illustration shows an adjustable stock support 
that has just been placed on the market by the A. F. 
Way Co., Inc., Hartford, Conn. The support is intended 
for use with hacksaws, screw machines, band and cir- 
cular sawing machines, bolt cutters, thread-milling 
machines, pipe-threading machines, rolling mills, etc., 

















“LOWAY” ADJUSTABLE STOCK SUPPORT 


wherever long bar stock, pipe, tubing or other material 
must be supported. The device is equipped with a 
base of ample size so that it will not upset, and may 
be quickly adjusted for height by means of the column 
screw. 


West Haven “O. K.” Punches 


The West Haven Manufacturing Co., New Haven, 
Conn., is now marketing a set of “O.K.” brand punches, 
as illustrated, which are being put out in a convenient 
wood-base case having compartments for each tool. The 
set contains an assortment of five different sized center 
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NO. 15 SET OF “O. K.” BRAND PUNCHES 
punches, eight different sized punches for driving out 
pins and rivets, one solid drive punch for starting a 
rivet or pin that starts hard, and one prick punch 
intended for punching holes through thin metal. Total 
number of tools in the set, which is known as the com- 
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pany’s No. 15, is 15, the largest measuring {x4 in. 
and the smallest x24 in. The punches for driving 
out pins and rivets vary in size from ;; to iin. The 
set has been placed on the market with the intention 
of enabling a person to buy an assortment of punches 
suitable for general everyday work. 


Fleming Combination-Lathe, Boring 
and Milling Machine 


The rather unique machine shown in the illustration is 
the product of George W. Fleming Co., 12 Broad St., 
Springfield, Mass. It combines the facilities of a 16-in. 
cngine lathe, a plain milling machine 
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by means of helical gears and a screw. The crank for 
operating these is located on the face of the column 


convenient to the operator. The standard machine is 
equipped with a hand feed for the milling-machine 
table. The horizontal boring machine is of the platen 
and table type, the boring bar being 13 in. in diameter 
and provided with power feed, deriving its power 
from the lathe change gears. If desired, power longi- 
tudinal feed for the milling table and taper attach- 
ment may be furnished as extras. 

Fig. 1 shows the machine ready for use as an ordi- 
nary lathe, with the steadyrest mounted in place, while 
Fig. 2 shows the machine with the lathe bed moved 





and a horizontal boring mill with the 
additional feature of a gap lathe. Each 
unit is as complete and as distinct 
as the same individual machines and 
gives the same ranges and capacity. 
When in use it is claimed that it can 
be operated as readily as any of the 
three separate and distinct machines. 
The base which carries the sliding 
bed is ribbed and supports the slid- 
ing member rigidly. The milling-ma- 
chine table acts as a support for the 
sliding bed when this is closed. The 
lathe carriage is made with a bridge 
on the end toward the headstock and 
extends out over the face of the apron 








. 
fas eee 


gear ee 








to permit of the compound rest being 
used up to the full swing of 25 in. 
for work in the gap. Four-step cone 
pulleys are used on the headstock, 
which is single back geared. The spindle is hollow and 
the spindle bearings are adjustable both laterally and 
radially. The milling-machine table, saddle and knee 
are scraped to fit the surfaces on which they move, 
and the table is elevated on the face of the column 


FIG, 2. 

















FIG. 1. THE MACHINE IN USE AS A LATHE 


Length overall with bed closed, 834 in.; length overall with 
bed open, 104 in.; lathe takes between centers with bed closed, 
36 in., with bed open, 574 in.; swing of lathe over ways, 17} 
in.; swing of lathe in gap, 32 in.; turning capacity in gap, 25 
in.; Swing of lathe over carriage, 9 in.; longitudinal feed of mill- 
ing-machine table, 20 in.; vertical feed of milling-machine table. 
15 in.; cross-feed of milling-machine table, 74 in.; dimensions of 
milling-machine table, 323x8 in.; taper in lathe spindle, Morse 
No. 4; taper in milling spindle, No. 12 B. & S.; diameters of 
cone pulley, 4, 6, 8 and 10 in.; front spindle bearing, 24 x 4§ in. ; 
rear spindle bearing, 2} x3} in.; hole through spindle, 13 ip-: 
weight, 3200 Ib. 


THE MACHINE WITH LATHE BED OPEN, SHOWING 


BORING AND MILLING POSSIBILITIES 


to the right and a boring bar in place in the spindle. 
The construction of the. table for boring and milling 
work is also shown in Fig. 2. 


Universal Electric Grinding Stand 


The illustration shows an electric grinding stand 
which is now being manufactured by the Universal 
Electric Co., 9 Oliver St., Newark, N. J. The machine 

















UNIVERSAL ELECTRIC GRINDING STAND 


is built in both bench and floor types and is equipped 
with a steel shaft running in SKF ball bearings. Two 
8x 1-in. wheels are used, which are covered with ad- 
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justable guards held by friction produced by spring 
washers. This enables the operator to turn the guards 
completely around without the necessity of loosening 
screws. The tool rests are adjustable in all directions. 
The motor is mounted on a baseplate with depressicns 
under each wheel for cooling water. The motor is 
stopped or started by means of a two-pole, push-button, 
knife switch which may be placed in any convenient 
position. The motors are wound for direct current 
or for two- or three-phase alternating current as 
desired. 


“Fairbanks” Power Hammers with 
New Gib and Faceplate 
The “Fairbanks” power hammers manufactured by 


the United Hammer Co., Oliver Building, Boston, Mass., 
are now being fitted with a new-type, adjustable, bronze 





— 














“FAIRBANKS” HAMMER SHOWING THE NEW GIB AND 


FACEPLATE 


taper gib and faceplate, as shown in the illustration. 
It is claimed that this new form of gib takes up any 
wear in the ram guides quickly and accurately and 
makes possible a much finer ram adjustment than here- 
tofore. The new gib and faceplate have been so designed 
that they may be readily applied to any of the “Fair- 
banks” hammers now in use. 


Pittsburg Attachment for Measuring 
Depth of Brinell Impressions 


The Pittsburg Instrument and Machine Co., 1:1 


Water St., Pittsburgh, Penn., has recently placed on the 
market a new attachment for determining the depth 
of impressions made by the Brinell machine in testing 
materials. 





It is claimed that the depth of impression § diameter. 
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can be measured with considerably more accuracy than 
the diameter of the impression. This machine, it is 
claimed, permits the determination of depth readings 
to 0.01 mm., one complete revolution of the hand of th- 
dial indicator representing a depth of impression of 

















ATTACHMENT FOR MEASURING THE DEPTH OF BRINELL 
IMPRESSIONS 


1 mm. As indicated in the illustration this device is 
so arranged that it may be quickly attached to the 
Brinell instrument manufactured by this company. 


Cowan Improved Type H Transveyor 
with Hydraulic Lift 


The illustration shows the Type H transveyor, on 
which a number of improvements have recently been 
made by the Cowan Truck Co., Holyoke, Mass. This 
truck is for heavy-duty service, carrying loads up to 

















COWAN IMPROVED TYPE H TRANSVEYOR 


5000 lb. The platform may be elevated 3 in. by means 
of a hydraulic ram which is operated by a few strokes 
of the handle. Lowering the truck is accomplished by 
means of a foot pedal which releases the pressure on 
the ram, allowing the platform to return to its iowered 
position without shock. The machine is built in six 
sizes and is mounted upon three metal wheels 10 in. in 
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Commendable Co-operation of Fuse Makers 


formed the American Fuse Manufacturers’ Asso- 

ciation for the purpose of securing complete 
codperation. The address of George T. Trundle, Jr., 
chief engineer of the American Multigraph Co., 
Cleveland, Ohio, which is here given, points out the 
aim of the association and the good which it can 
accomplish. 

“We are called together today to authorize the taking 
of a step that marks an important move both to our- 
selves and our Government. We are to fuse together 
the various divisions and departments into which our 
work is divided, with the sole purpose of bringing out 
of it a firmly welded organization made up of perfectly 
interworking units. 


Te fuse-making contractors of the country have 


WHAT THE WAR Has TAUGHT 


“The war has taught us all the benefits that grow 
out of organization. We have come to learn that 
coéperation means more than competition. We can 
no longer afford to stand aside and watch the other 
fellow stumble along with problems that we have en- 
countered and mastered. It is now the duty and obliga- 
tion of each of us to link arms with the next fellow, 
and so help him, while he on the other hand stands 
ready to help us. 

“Especially so is this reason paramount at this par- 
ticular moment. We have now a motive that we never 
had before. Every factory that is represented here 
today has some function to perform in the winning of 
the war. Together we represent the most powerful 
factor in our country’s defense. We must never forget 
that. 

“It will never do for some of us to forge ahead while 
others lag behind or simply mark time. I do not say 
that this condition exists; but because it does not is 
no guarantee that it never will. We are but on the 
threshold of this work, and no one knows what the 
future holds for us. But of this we can be sure: if 
we meet it with a solid, well-formed front; if we are 
completely organized and ready to act and think as 
one man, then we can be assured that difficulties will 
diminish in direct ratio to our combined power. 


REASONS FOR ORGANIZATION 


“The reasons for such an organization as we are 
about to form are twofold. First and foremost is 
the necessity for one central bureau through which 
the Government can communicate its wishes and regu- 
lations. As things stand much time is lost in in- 
structing us one at a time what should be done and how 
to do it. With a central bureau there would be no 
lost motion and our response as a body would be con- 
siderably more rapid and forceful. 

“On the other hand such a move will mean much 
to ourselves. Daily problems come up for solution; 
often the same problems appear in different plants. 
If through a clearing house we could only be exchanging 
information we might save each other much mental 
anxiety and considerable time, money and effort. 

“It would also be advisable to meet at least every 
two weeks. These meetings should be held in different 


cities, at the end of which should be a trip through 
the plants of our members there. I know that every 
time I go through one of your plants I get suggestions 
that save me no end of worry. I know that were I to 
have you in the Multigraph plant for an hour or so 
I could open your eyes, and your suggestions and advice 
would open mine on many things too. 

“I am for this big idea. I see nothing but good as 
a result of it. We could have a resident secretary 
right here at the center of things, and with regular 
weekly bulletins circulated from that bureau, and with 
first-hand information on matters that the Government 
wants communicated to us, the whole industry would 
receive an impetus that could be obtained in no other 
way. 

“I foresee growing out of such an organization much 
that will be of benefit to us when peace comes. Al- 
though founded solely for a war-time purpose it is 
conceivable that the benefits will be so apparent that 
we shall want to continue the arrangement. I can 
see where information on the great problem of labor 
can be interchanged; I can see where various engi- 
neering matters can be proved or disproved through 
our work; I can see where our benefits can even extend 
into the realm of our companies’ sales work. 


PROBLEMS OF SALES MANAGERS 


“Those of you who are in touch with sales-department 
work know how seriously your sales managers are con- 
sidering after-war conditions in their departments. It 
is not inconceivable that an association such as we 
propose forming today can be of great assistance to 
sales departments in this connection. 

“I do not purpose monopolizing your time. I merely 
wanted to plant the seed and say to you all that the 
American Multigraph Co. is thoroughly and enthu- 
siastically for this coédperation. I know that from the 
few suggestions I have made each of you can draw 
a story that is bound to throw more light on the subject. 

“With this end in view I suggest that we enter into a 
general discussion of the subject. If you are for the 
idea get up and say so, and tell why. If you disfavor 
it, by all means let us hear your side; frankness is 
essential. Remember, you will hurt nobody’s feelings. 
We are all earnestly seeking a way. The suggested 
program includes, besides the election of officers, the 
following subjects for discussion: Machining and 
operations; production; raw material; gages; inspec- 
tion; codperation; labor: its pay, scarcity, satisfaction, 
welfare and meetings.” 

The spirit of the members of this organization is 
highly commendable, and should have a beneficial effect 
after the war as well as at present. The success which 
has attended the German armies has been due to or- 
ganization and coéperation not only of the military but 
of the manufacturing industries of the German empire. 
Such organization cannot be met except by complete 
coéperation, by abandoning many old ideas as to 
the benefits of competition, and by uniting all our 
resources into one great unit whose forer-o-* object is 
the winning of the war. 
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Washington, D. C., March 30, 1918—It is evident that 
whatever may be the ethical and financial shortcom- 
ings of the Hog Island shipyard the mechanical end is 
certainly making great progress. Leaving out of the 
question the advisability of establishing a yard at this 
place or of building such a huge yard at any one point 
the job presented to the engineers was a gigantic task 
and is being carried out in a most commendable manner. 

Without going into details of the yard, because this 
is not the place for them, I may state that there are 
virtually ten shipyards, each consisting of five ways— 
fifty ways in all—and two of them already with a be- 
ginning of what will be the most radical departure in 
shipbuilding that this country has ever seen, for the 
method of building rather than the great size is the most 
remarkable part of the whole scheme. 

The plan briefly is to build ships just as we do any 
other kind of structural-steel work by having all the 
plates cut to size and punched in the mills, shipped to the 
yards and assembled into real, honest-to-goodness ships. 
Men who never saw a ship in the water are cutting 
plates to size, punching the holes to dimensions from a 
blueprint, and, in the case of the curved plates around 
the bow and stern, bending these plates in huge dies 
just as they would for a body for an automobile. 

It is too early to say how this is to work out, as 
no ships have been completed. But if the beginning is 
any indication of the finish there should be very little 
trouble in getting the plan into operation. 

To begin with, the ships are designed for ease of 
manufacture, because this is strictly a manufacturing 
proposition, buying the parts all over the country and 
assembling them into a complete whole. It may be 
likened to the assembled-automobile proposition except 
for the difference in size and number of pieces. The 
first 50 ships are to be 400 ft. long, 50-ft. beam; the 
next 70 are to be 440 ft. long. } 

Just to indicate how this is working out—how the 
plates are coming from the different shops—lI recently 
walked over the bottom, or lower skin, of the first ship, 
which was only partly riveted. One plate came from a 
mill in Canada and the next from a mill in the Middle 
West; yet there was no trouble whatever about their 
going together. The spacing was very close and the 
holes matched so well that not over 25 per cent. of them 
required reaming. It was not precision work, for this 
is not necessary any more than in other shipbuilding. 
Nor is it necessary to ream all holes, as in boiler sheets, 
vn account of the deterioration of the metal surround- 
ing the punched hole. The plates went together just as 





good structural work always goes together, and that is 
all that is necessary. 

The question of shipbuilders is still to be solved, al- 
though a good beginning has been made. The men are 
now being taught right on the job, this being much 
better than in the schools which were used before the 
first ship was laid down. The preliminary teaching, 
which may be compared to the groundwork of aviation 
training, can of course be taught in the schools. 

Most of the men now on the job are working for the 
construction contractors, and these men number many 
thousands. As fast as the ways are finished these men 
are replaced by others who can work on the ships them- 
selves. How many of the present force can be made 
into shipbuilders is a problem, and opinions differ. The 
more that can be utilized the less turnover there will be 
and the less shifting from one town to another. The 
Industrial Relations Department has a large-sized job 
on its hand for the next few months. 


LABOR FOR THE SHIPYARD 


The newspapers have been full of accounts of a drive 
for shipyard labor and, in the language of the Liberty 
Loan campaigners, have in some cases announced the 
so-called labor loan as being oversubscribed. This is a 
very misleading statement, and one that requires con- 
siderable explanation if we are to understand the real 
facts. To begin with it is almost safe to say that none 
of the shipyards in the East are having any difficulty 
whatever in securing sufficient labor except for some of 
the more skilled branches of the work. From all ac- 
counts every shipyard is turning men away every day, 
and it is only in the case of men for special work that 
there has been any particular difficulty. 

The great trouble with the so-called enrollment is that 
it means very little after it has been made. The enroll- 
ment card contained a patriotic appeal that is well cal- 
culated to secure men’s signatures, and there is also a 
place for a man’s occupation. There is, however, no 
means of knowing how large a percentage of these sign- 
ers are already engaged in munition or other absolutely 
necessary work, or whether they are what they claim to 
be. In a number of cases that have been followed up the 
signers are the habitual hangers-on of the various em- 
ployment agencies, who never keep a job more than 
three days, and in no single instance investigated were 
the men what they claimed to be. 

One of the great difficulties with the whole shipyard 
situation, and this also applies to many manufactur- 
ing plants, is that the management has no adequate con- 
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ception of what it means to hire the right kind of men. 
In a great many cases the hiring of men is still looked 
upon as a clerical job that can be handled by a $15-a- 
week clerk, and the men at the top have no conception of 
the necessity for a high-grade employment manager. 
This is one of the disheartening features of the whole 
proposition. 

Even assuming that all of the 250,000 men who are 
said to be enrolled were perfectly reliable it would take a 
long weeding-out process to select the proper men for 
the different localities. It is necessary to avoid tak- 
ing men from places where they can be of more value 
than in the new work; to avoid unnecessary transporta- 
tion from one point to another, and in fact to avoid dis- 
turbing business conditions and creating more harm 
than good. 

The rational solution seems to be the proper use of 
the United States Employment Service, which is be- 
ing established in the various centers, and, in places 
where this is not yet in complete operation, the utiliza- 
tion of the agencies already in existence. In the state of 
New York there are well-equipped state employment 
agencies in a number of cities, and these should be 
made use of to their fullest extent. Where this cannot 
be done the United States service should be speedily 
established, as some competent selective system is ab- 
solutely necessary to prevent extensive disturbances and 
delays. 


Stevens Institute as Navy Steam- 
Engineering Training School 


The Navy Department, after consultation with Presi- 
dent Humphreys, has designated the Stevens Institute 
of Technology, Hoboken, N. J., as the headquarters for 
the new United States Naval Steam Engineering 
School for the training of engineer officers for the 
United States Naval Auxiliary Reserve. 

This school is the only one devoted to training engi- 
neer officers for steam-engine service, and is a branch 
of the large training school now located at Pelham 
Bay Park, New York. There is at Pelham, in addition 
to the school for general training of enlisted men, an 
officers’ material school, Naval Auxiliary Reserve. 
Both the school at Pelham and the engineer officer 
school at Stevens are under the supervision of the 
supervisors of the Navai Auxiliary Reserve. The edu- 
cation of the engineer officers at Stevens is directed 
by Prof. F. L. Pryor of Stevens, who has been ap- 
pointed by the Navy Department, with the approval of 
President Humphreys, civilian director. 


DIVISION OF TIME 


It is contemplated to make a five-month course for 
the training of an officer, one month to be devoted to 
military and ship duties training at Pelham; one month 
at Stevens to receive the preliminary requirements and 
duties of an engineer; one month in inspection and 
repair duties at local shipyards, machine shops and 
boiler shops; one month at sea in the engine room of 
different types of boats, and one month subsequent 
training and examination at Stevens. It is expected to 
have about one hundred men in each of these divisions, 
or five hundred in all. 

Three of the divisions will be quartered in barracks 
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now in the course of construction on the college grounds 
at the corner of Sixth and Hudson Sts., adjoining the 
Carnegie Laboratory of Engineering. The school divi- 
sions will attend classes in the lecture rooms of the 
college and will take their meals at the college mess 
hall at Castle Stevens. 

The instructors of the school, with the exception of 
the civilian director, will be regularly appointed com- 
missioned officers of the United States Naval Auxiliary 
Reserve and will be selected particularly for their special 
work. 

Quotas are furnished for this school by the various 
naval districts throughout the country as outlined by 
the Navy Department, and are required to meet the 
following qualifications: (a) Men of ability and officer 
material; (b) age 21 to 30 inclusive; (c) completed 
high-school course and graduate of engineering course 
at a recognized technical school or an equivalent of the 
above; (d) must be regular navy, N.N.V., or N.R. F. 
(any class for general service; (e) physically qualified 
for line officer, standard of regular navy. 


ENROLLMENT 


Men may be newly enrolled specifically for this course 
by applying to their naval district enrolling officer and 
then be transferred by the commandant of that district 
to the school in his weekly. quota. 

That the students will be required to perform hard 
work is evidenced by the routine of duty which has been 
posted as follows: A.M.—6, reveille; 6:15, assembly; 
7, breakfast formation; 7:15, breakfast; 8: 15, study 
call; 9:45, retreat; 10, study call; 11:30, retreat. 
P.M.—12: 15, dinner formation; 12:30, dinner 1: 15, 
study call; 2: 45, retreat; 3, study call; 4: 15, retreat; 
4: 30, drill; 5: 30, retreat; 6, supper formation; 6: 15, 
supper; 7, study call; 9: 30, retreat; 10, taps. 

The first course will probably start on Mar. 25 and 
the second course about Apr. 22. When the barracks 
are completed a unit of 25 men will be enrolled each 
week, and after the school is in full operation about one 
hundred engineer officers will be graduated each month. 
The rank of the successful students will be that of 
ensign. The unsuccessful students will be given ap- 
propriate ratings by the supervisor of the Naval Aux- 
iliary Reserve and transferred to Pelham Park for 
general detail. 


Use of Mirrors in Irregular Places 
By D. E. MAPES 


The use of mirrors on cranes, as described by Mr. 
Lailer on page 732, Vol. 47, brings to my mind a novel 
use of a small mirror around the milling machine. 

Our milling machine is not equipped with a vertical 
milling attachment, so when milling a cam or other 
piece of work with an end mill, with the dividing head 
facing the column of the milling machine, it is difficult 
to follow the line, as the work is usually very close to 
the column. 

By holding a small mirror at the proper angle one can 
look directly at the work line and follow it by means 
of the dividing head crank and longitudinal feed. I 
have found this method a great convenience but have 
never seen any one else use a mirror in this way in 
the machine shop. 
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Forthcoming Meetings 











appointed 


Charles T. Mason has been * 


assistant general superintendent of 
Joliet works of the Illinois Steel Co 

G. G Bushby of Vancouver, B. C, Can- 
ada, has been elected president of the Brit- 
ish Columbia Manufacturers’ Association. 

R. T. Scott has been made Eastern man- 
ager of the Independent Pneumatic Tool Co. 
of Chicago, with headquarters at 1/0 
Broadway, New York City. 

H, ¥. Reberts, for 10 years secretary of 
the E. L. Essley Machinery Co., Chicagu, 
has resigned to become associated with the 
Marshall, Huschart Machinery Co., Chicago. 

J. 8. wk formerly shop superin- 
intendent of the National Forge and Tool 
Co., Erie, Penn., is now president of the 
- Hollow Boring Co. of the same 
city. 

Walter D. Munroe, formerly with the city 
sales force of the Jos. T. Ryerson & Sons 
Co., Chicago, Ill., has been made manager 


of the Pittsburgh office in the Oliver 
Building. 
Charles E. Mullen, until recently sales 


manager of the Hays Manufacturing Co. 
of Erie. Penn., is now secretary and treas- 
urer of the American Hollow Boring Co., 
Erie, Penn. 


Arthur J. Simonds has resigned as super- 
intendent of the Noble & Westbrook Manu- 
een Co., Hartford, Conn., to enlist 
in the United States Naval Reserve as a 
machinist’s mate, first class. 


Fred C. Avery, vice president and gen- 
eral manager of the Long & Allistatter Co. 
Hamiiton, Ohio, has been elected vice presi- 
dent and director of the Manufacturers’ 
Association of Hamilton. 


P. Leibrandt Weimer, assistant manager 
of the Weimer Machine Works, - Lebanon, 
Penn., will soon leave for Washington to 
enter the Ordnance Department as a ci- 
vilian inspector of cannon. 


E. M. Kilby, vice president of the Kilby 
Frog and Switch Co., Birmingham, Ala., 
has been elected president of the National 
Steel Products Co., which has planned the 
establishing of a plant in Birmingham. 


A. H. Willey, for a long time connected 
with Boker & Co., Inc., of New York, has 
joined the selling force of the Reliance 
Steel and Tool Co., of New York City, and 
will handle the Pennsylvania territory, 
with headquarters in Philadelphia. 


F. E. Munschauer is now treasurer and 
W. F. Schweigert secretary of the Niagara 
Machine and Tool Works, manufacturers 
of machines and tools for sheet-metal work, 
Buffalo, N. . Both of them have been 
connected with this company for a num- 
ber of years. 








Obituary | 





Richard Ward Baker. aged 68 years, 
superintendent of outside construction of 
the Watson-Stillman Co., New York, died 
Mar. 24 at his home at Roselle, N. J. He 
spent his entire business life in the serv- 
ices of the Watson-Stillman Co., having 
entered its employ at the age of 14, finally 
becoming superintendent, which post he 
held for many years. Upon the comple- 
tion of 60 vears of service, in 1914, the 
board of directors of the Watson-Stillman 
Co. celebrated the event by presenting him 
with a _ substantial check and engrossed 
copy of the resolution setting forth the 
compary’s appreciation of him. His death 
was due to apoplexy. 





Business Items 











The Hyatt Roller Bearing Co. of New- 
ark, N. J., has moved it~ industria!-bear- 
ing division to the Metrupolitan Building. 
New York City, where all communications 
should be addressed. 


Frank H. Seely, Jr.. Co., is the successor 
to the Pennsylvania Supply and Equipment 
Co., of 421 Widner oe Philadelphia, 
Penn. This change in the firm name took 
place Apr. 1, 1918. 


The American Hollow Boring Co., Erie, 
Penn., was recently incorporated to con- 
duct a manufacturing business for fur- 
nishing hollow-bored forgings. Its plant 
is nearing completion and it is expected 
to be running about Apr. 16. 


* sibilities. 


Elevating Shop Truck—Hennessy Manu- 
facturing Co., Northampton, Mass. Circu- 
lar illustrating and describing a new truck 
made by this company, which they call the 
“Sturdi-Truck.” 


Wells Self-Opening Die—Greenfield Tap 
and Die Corporation, Greenfield, Mass. 
Booklet. Pp. 24; 6 x in.; illustrated. 


Describes fully the operation of the die and 
shows the use of same on various machines. 


“Perfect Riveting’”—The title of a new 
catalog issued by the Grant Manufacturing 
& Machine Co., 85 Silliman Ave., Bridge- 
port, Conn.; illustrates and describes the 
Grant noiseless rivet spinning machines, 
rotary vibrating riveters and pneumatic 
riveters. Pp. 46; 34 x 6 in. 





New Publications 











Fundamentals of Cost and Profit Cal- 
culation—By Robert S. Denham. One 
hundred eighteen 5x 7$-in. pages. 


Published by the Cost Engineer Pub- 
ponoe Co., Cleveland, Ohio. Price 
1.00. 


Unusually clear and concise is this little 
book, which is not too long for a busy 
man to read and digest. The statements 
are made in an understandable way and 
definite rules or statements are put in 
italics so.as to stand out from the rest of 
the text. Altogether it is well worth read- 
ing. The chapters are: The Philosophy of 
Cost and Profit, Direct Expenses, Indirect 
Expenses, Economic Expenses, Determining 
Costs, Selling Prices and Profits, Making 
Cost and Profit Statements and the Termi- 
nology of Cost Engineering. There is also 
= index of terminology and a general 1in- 

ex. 


Learning to Fly in the U. 8S. Army—By E. 
N. Fales, 180 pages, 44 x 7 in. Mc- 
Graw-Hill Book Co., New York, pub- 
lishers. Price, $1.50, net. 


This book is of convenient size for carry- 
ing and studying, and gives a foundation 
for the ground work of aviation students. 
It begins with the history of aviation, takes 
up the types of military airplanes and 
their uses, the principles of flight, the fiy- 
ing of the airplane, cross-country flying, 
the rigging of machines and the nomen- 
clature uséd in that connection, the ma- 
terials used in their construction, the erec- 
tion of the machines, truing up the fuse- 
lage, the handling of airplanes in the field 
and at the air bases, both previous to fiy- 
ing and after returning to the field, and 
ends with a chapter on the inspection of 
the airplane. 

There are numerous illustrations, many 
of these being diagrammatic to show the 
action of airplanes in flight, the action of 
the various controlling surfaces and other 
information of great importance to the 
student. It is very conveniently arranged 
and is attractively printed. 


Applied Motion Study—By Frank B. and 
Lillian M. Gilbreth. Two hundred and 
twenty pages, 5 x 8 in. Published by 
Sturgis & Walton Co., New York. Price, 
$1.40, net. 


This book aims to present an outline of 
the fields in which motion study has been 
and can be applied, the way in which it 
is applied and the effect of the application 
after it is made. It shows the way by 
which waste can be eliminated in actual 
practice, shows past saving and future pos- 
It is published at this time as 
a definte suggestion for repairing or off- 
setting the wealth that is being destroyed 
by the war. It shows the studies the au- 
thors have made in various lines, the time- 
saving which they feel may be accom- 
plished, and definite suggestions as to elim- 
inating monotony in repetition work. 

The plan endeavors to arouse the work- 
er’s interest and to secure his codéperation. 
It supplies incentive and stimulates investi- 
gation. The judicious use of the suggestion 
box is relied upon to induce improvement 
and invention, and it points the way so to 
stimulate the worker as to lead to his ad- 
vancement toward an executive position. 

The book includes the study of crippled 
workers, victims of both war and of in- 
dustry, and is particularly timely on that 
account. Factory managers, production 
superintendents and others will do well to 
become familiar with the ideas here ad- 
vanced. 


The American Gear Manufacturers’ Asso- 
ciation will hold its second annual conven- 
tion at White Sulphur Springs, W. Va.. 
Apr. 18, 19 and 20, with headquarters at 
the Green Brier Hotel. The secretary is 
F. D. Hamlin of the Earle Gear and Ma- 
a Co., 4701 Stenton Ave., Philadelphia, 

enn. 


American Society of Mechanical Engi- 
neers. Monthly meeting, first Tuesday. 
Calvin W. Rice, secretary, 29 West 39th 
St.. New York City. 

American Society of Mechanical Engi- 
neers. Spring meeting at Worcester, Mass 
June 4, &, 6 and 7, with headquarters at 
the Hotel Bancroft. 

Boston Branch National Metal Trades 
Association. Monthly meeting on first 
Wednesday of each month, Young’s Hotel. 
Donald H. C. Tullock, Jr., secretary, Room 
41, 166 Devonshire St., Boston, Mass, 

The sixth annual meeting of the Cham- 
ber of Commerce of the United States of 
America will be held in Chicago, Apr. 10, 
11 and 12, 1918. Elliot H. Goodwin, Riggs 
Building, Washington, D. . is genera! 
secretary. 


Engineers’ Society of Western Pennsyl- 


vania. Monthly meeting, third Tuesday; 
section meeting, first Sueneey. Elmer K. 
Hiles, secretary, Oliver Building, Pitts- 


burgh, Penn. 


The National Foreign Trade Council Con- 
ference will be held in Cincinnati at the 
Gibson Hotel, Apr. 18, 19 and 20. Apply for 
reservations to O. K. Davis, secretary, 1 
Hanover Square, New York City. The gen- 
eral chairman is Robert S. Alter. 


The National Gas Engine Association will 
hold its eleventh annual meeting at the 
Hotel Sherman, Chicago, Ill., June 3 and 4. 
The headquarters of the association are at 
Lakemont, N. Y. 

The spring convention of the National 
Machine Tool Builders’ Association for 1918 
will be held Thursday and Friday, May 16 
and 17, at the Marlborough-Blenheim Hotel, 
Atlantic City, N. J. Charles L. Taylor of 
Hartford, Conn., is secretary. 


The National Metal Trades Association 
announces the following program of its 
forthcoming convention, which will be held 
at the Hotel Astor, New York City: Mon- 
day, Apr. 22, 10 a.m., executive committee 
meeting ; 7 p.m., secretaries’ dinner. Tues- 
day, Apr. 23, 10 am. to 5 p.m. council 
meeting; 10 a.m., meeting of local secre- 
taries; 6:45 p.m., alumni dinner. Wednes- 
day, Apr. 24, 9:30 a.m. and 2 p.m., con- 
vention; 12:30 Rm. buffet luncheon; 7 
Pp.m., banquet. hursday, Apr. 25, 9:30 
a.m., and 2 p.m., convention and meeting 
of the incoming administrative .council. 
Homer D. Sayre, People’s Gas Building, 
Chicago, Ill, is the secretary. 

A joint convention of the National Supply 
and Machinery Dealers’ Association, the 
Southern Supply and Machinery Dealers’ 
Association and the American Supply and 
Machinery Manufacturers’ Association will 
be held at Cleveland, Ohio, May 15-17. 
Among the important subjects to come up 
for action will be Government control of 
fuel, transportation and shipping of ma- 
terials and price fixing. The codperation 
of labor in war activities will also be dis- 
cussed at length. 


New England Foundrymen’s Association. 
Regular mveting, second Wednesda of 
each month, Exchange Club, Boston, Mass 
Fred F. Stockwell, 205 Broadway, Cam- 
bridgeport, Mass. 

Philadelphia Foundrymen’s Association. 
Meetings, first Wednesday of each month. 
Manufacturers’ Club, Philadelphia, Penn. 
Howard Evans, secretary, Pier 45 North. 
Philadelphia, Penn. 


Providence Engineering Society. Month- 
ly meeting, fourth Wednesday of each 
month. A. E. Thornley, corresponding sec- 
retary, P. O. Box 796, Providence, R. I. 

Rochester Society of Technical Drafts- 
men. Monthly meeting, last Thursday. 0. 
L. Angevine, Jr., secretary, 857 Genesee St., 
Rochester, N. Y. 


Superintendents’ and Foremen’s Club of 
Cleveland. Monthly meeting, third Satur- 
day. Philip Frankel, 310 New 


secretary, 31 
England Building, Cleveland, Ohio. 


Technical League of America. Regular 
meeting, d each month. 
Oscar S. Teale, secretary, 35 Broadway, 
New York City. 

Western Society of Engineers, Chicago. 
Ill. Regular meeting, rst Wednesday 
evening of each month. except July and 
August. E. N. Lavfiel? etary, 1785 
Monadnock Block. Chic~: 
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Buy Liberty Bonds—We have got to win this war. 


Condensed Clipping-Index of Equipment 


Chuck, Air-Operated 
American Pneumatic Chuck Co., 9 
South Clinton St., Chicago, IIl. 


“American Machinist,” Mar. 14, 1918 


An air-operated chuck made in 
either the two- or three-jaw type in 
Ga-, 8-, 10-, 12- and 15-in. sizes. It is 
arranged to be operated either by the 
double-acting air cylinder shown or by 
means of a hand device on the back 
plate in case the air system should 
fail. The air cylinder is attached to 
the rear end of the spindle and is con- 
nected to the chuck by means of a 
draw rod passing through the spindle. 
It is claimed the cam construction and 
the 3-to-1 increase in power secured 
by means of the sector lever greatly 
increase the gripping power secured 


Drilling Head, Maultiple- 


meee 
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Spindle Adjustable-Center 


Heinkel Machine Tool 
Co., Sandusky, Ohio 


“American Machinist.” 
Mar. 21, 1918 


A four-spindle drilling 
head of the gearless ty 
on which the center dis- 
tances are adjustable. The 
spindles may be adjusted 
to any center distance 
within their range while 














the machine is running. 
When once adjusted and 


locked in position the spin- balanced across the center 
dies are rigid and cannot line of the spindle. It is 
move. Another feature claimed that the crank 
claimed is the elimination method of driving allows 
of overhang on one side of quieter operation, closer 
the drilling-machine spin- center distances, lighter 


dle, as the method of ad- 
justment allows for move- 
ment in a complete circle, 
thereby making it possible 
to keep the drills equally 


Grinding Machine, Plain 





and smaller heads and less 
loss of power. 
two standard 
minimum center distances 


Made in 
sizes with 








Ott Grinder Co., Indianapolis, 
Ind. 


“American Machinist,” Mar. 28, 
1918 


Normal swing, 5 in.; distance 
between centers, 18 in.; swivel 
table graduated to grind tapers 
up to 3 in. per foot; diameter 
of head- and footstock spindJes, 
13 in.; centers, No. 6 Jarno ta- 
per; front spindle bearing, 1g x 
37 in.; rear spindle bearing, 14 
x 32 in.; width of wheel belt, 
23 in.; grinding-wheel speeds, 
20090 and 3000 r.p.m.; minimum 
reduction of automatic cross- 
feed, 0.00025 in.; maximum re- 
duction of automatic  cross- 
feed, 0.005 in.; number of work 
speeds, four, 85 to 425 r.p.m.; 











table feeds, 20 to 65 in. per 
minute; horsepower required, 
5; floor space, 31x68 _ in.; 


weight, 1700 Ib. 





Clip, paste on 3 x 5-in. cards and file as desired 


! 
! 
{ 
| 
\ 





Tool Holders, Short Bit 


Right and Left Tool Holder Co., 
Jasper and East Willard Sts., Phila- 
delphia, Penn, 


“American Machinist,” Mar. 28, 1918 


This holder is intended for using up 
short bits of high-speed steel. The il- 
uStration shows one tool assembled 
and one disassembled. The short tool 
‘it is held between the body of the 
oolholder and the small cap which is 
clamped down by means of the square- 
ead screw. The screw has a long 
iread which decreases the danger 
ft stripping. Made of high-carbon 

eel and can be furnished in straight, 
ight-hand offset or left-hand offset, 
‘ desired. They are furnished in 
eight body sizes from x 3x 43 in. 
o 14x23x13 in. and accommodate 














high-speed bits measuring from # x 
in. up to 3 x 7 in. 








Sander, Motor-Dr:ven 
Carter & Buchholz Co., Inc., 1234 
South State St., Syracuse, N. Y. 


“American Machinist,” Mar. 21, 1918 


This oscillating-spindle sander is for 
use in pattern shops and woodworking 
plants. Is equipped throughout with 
New Departure ball bearings and is 
driven by a 4-hp., inclosed, ball-bearing 
motor. The table is 20 in. in diameter 
and tilts 45 deg. downward and 15 deg. 
upward. Two spindles are furnished, 
measuring 2x9 in. and 3x9 in. re- 
spectively. The motor is for either al- 
ternating or direct current, as specified 


Tang, 


602a 
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“American Machinist,” Mar. 21, 1918 , 


When a tang breaks the end is sawed off to fit the driving 
shoulder of the repair tang, a special gage being provided for 
the sawing so that there shall be no material variation in the 
After being so fitted 


lengths of the reclaimed shanks. 


may be held in any socket and driven through the repair tang 


Countershaft, Friction-Clutch 
Foster Machine Co., Elkhart, Ind. 

















“American Machinist,” Mar. 28, 1918 


This friction countershaft is made in six sizes in_double-fric- 
six sixes in triple-friction 


tion style and 
bearings are used on all loose pulleys. 


expanding-ring type, the operating wedge bein 
fork, shipper rod and lever in the customary manner. 


style. 


step cone pulleys and universal suspension are used 


ee 


Grinding Machine, Surface 


Bridgeport Die and Machine Co., 
Bridgeport, Conn. 
“American Machinist,” Mar. 28, 1918 


A surface-grinding machine which will 
handle work up to 5x8x14 in. Is in- 
tended either for toolroom or manufactur- 
ing needs. The movements of the table 
are automatic in either direction. Chrome 
nickel steel, hardened, ground and lapped, 
is used for the spindle, which runs in 
phosphor-bronze bearings provided with 
adjustment for wear. The power longi- 
tudinal feed is 14 in.; the power cross- 
feed is 5 in.; and the vertical adjustment 
is 84 in. The wheels used are 7 in. in 
diameter with a 4-in. face and §-in. hole. 
The table is 24 in. long and 63 in. wide 
and has a working surface 14x65 in. pro- 
vided with three ;,-in. T-slots. The net 
weight of the complete machine is 575 Ib. 











the tool 


Hyatt roller 
The friction is of the 
g controlled by a 
Three- 
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IRON AND STEEL 


The Government Schedule of steel prices went into effect Sept. 24. 
Pig iron was set at $33 per ton; pig iron differentials were announced by 
the American Iron and Steel Institute on Nov. 3. Washington announced 
sheet and pipe prices on Nov. 5. Warehouse prices have been revised, as 
shown, by agreement between the War Industries Board and the ware- 
houses; new schedule in effect Nov. 15. 


PIG IRON—Quotations per ton were current as follows at the points 
and dates indicated: 





Mar. 28 One Month One 

1918 Ago Year Ago 
No. 2 Softthern Foundry, Birmingham... $33.00 $33.00 $27.00 
No. 2 Southern Foundry, Chicago.... 37.00 33.00 35.50 
*Bessomer. Pittsburgh ........... 37.25 37.25 36.95 
lg tC 33.95 33.95 30.95 
Be, Tele _ PEs Se eececeseccocs 33.75 33.75 34.75 
ih i Ds +o ecaSeeSesoneseen eos 33.95 33.95 36.00 
No. 2, Southern Cincinnati............ 35.90 35.90 29.90 
Basic, Eastern Pennsylvania........... 33.75 30.75 30.50 

*Delivered Pittsburgh; f.o.b. Valley, 95 cents less. 

STEEL SHAPES—tThe following base prices per 100 Ib. are for 
structural shapes 3 in. by % in. and larger, and plates % in. and 
heavier, from jobbers’ warehouses at the cities named: 

r New York———, ane >, -—Chicago—, 

One One On One 

Mar. 28, Month Year Mar. 28, Year Mar. 28, Year 

poe — ..$4.195 eam Ago 918 Ago 1918 Ago 
ructural shapes > 20 $4.10 $4-4.04 4.10 2 75 
Soft steel bars...... 4.095 4.10 4.00 4-4.04 94-38 94-76 83. 00 
Soft steel bar shapes. 4.095 4.10 4.00 4.14 4.00 4.10 3.75 
Plates, 4% to lin. thick 4.445 4.45 5.15 4.39 5.00 4.45 4.75 


BAR tRON—Prices per 100 Ib. at the places named are as follows: 


Mar."8.1918 One Year Ago 
Pittsburgh, mill . es $3.50 $3.25 
Warehouse, New York. 4.70 3.75 
Warehouse, Cleveland ........ 3.98% 3.95 
Warehouse, Chicago .......... 4.10 3.75 


STEEL SHEETS—tThe following are the prices in cents per 
pound from jobbers’ warehouse at the cities named: 





5 a -— New York —. Cleveland —Chicago—~ 

. 2 © 

3 x 

B83 e. 4 2 Fs 

Sui . a *o “oO u 

Fos 35 £58 288 s5 23g 85 288 

-W 1s) Aa CAS OF< Ba ORG ZG Ome 
°No. 28 black. ..... 5.00 6.445 6445 6.00 6.385 5.50 6.45 5.40 
*No. Te: SEs okcn bs 980 6.345 6.345 5.90 6.285 5.40 6.35 5.30 
*Nos. 22 and 24 black 4.85 6:295 6.295 5.85 6.235 5.35 6.30 25 
Nos. 18 and 26 black 4.80 6.245 6.245 5.80 6.185 5.30 6.25 . 
No. 16 blue annealed. 4.45 5.645 5.645 5.45 5.585 5.20 5.65 5. 
No. 14 blue annealed. 4.35 5.545 5.545 5.35 5.485 5.10 5.55 5.3! 
No. 10 blue annealed. 4.25 5.445 5.445 5.30 5.385 5.05 5.45 5.30 
*No. 28 a 6.25 7.695 7.695 5.25 ns 5.00 7.70 5.20 
*No. 26 galvanized. 5.95 7.395 7.395 8.00 7.335 7.25 7.40 7.50 
No. 24 galvanized. 5.80 7.245 7.245 7.70 7.185 6.95 7.25 7.20 
_ *For painted corrugated sheets add 30c. per 100 Ib. for 25 to 28 gage; 
25c. for 19 to 24 gages; for galvanized corrugated sheets add 5c., all gages 


coLp DRAWN STEEL SHAFTING—From warehouse to consumers 
requiring at least 1000 Ib. of a size (smaller quantities take the standard 
extras) the following discounts hold: 


Mar. 28, 1918 One Year Ago 


New York List plus 10% List plus 20% 
OCPevelamd 2... ec ccccccccsccccccce List plus 10% List plus 20% 
Chicago List plus 10% List plus 5% 


DRILL ROD—Discounts from list price are as follows at the 
places named: 


Extra Standard 
New York 30% 40 % 
ch vrs etn ewesdeune 35 % 40% 
Chicago 35% 40% 
SWEDISH (NORWAY) IRON—The average price per 100 Ib. in 


ton lots, is: 


Mar. 28, 1918 One Year Ago 
New York $15.00 a 50 
EE oh dese sedesevacies 15.00 7.50 
eee ee se 15.00 6.75 


In coils an advance of 50c. usually is charged 
Note—Stock very scarce generally. 


(SWEDISH)—Prices are as follows in cents 
in 100-Ib. lots and over: 


Cast-Iron Welding Rods 


WELDING MATERIAL 
per pound f.o.b. New York. 


x. a Wire* 


a be OB tm. BOMB... 2.20% 16.00 
Ns, i} Fait x No. ™% by 19 in. long..... . 14.00 
leche eeuees % by 19 in long......... 12.00 
Mo. ee eee eae 21.00@30.00 % by 21 in. long......... 12.00 
. i 14 and 4. . 
b a coeusces ° *Special Welding Wire 
aE cnaseeeyrs ep octaatdcwenetebessenn 33.00 





MISCELLANEOUS STEEL—tThe followit.g quotations in cents 
per pound are from warehouse at the places named: 


New York Cleveland Chicago 
Mar. 28,1918 Mar. 28,1918 Mar. 28, 191s 
DD. as eneeie seu eae eat. 4.10 4.00 4. 00 
OE eT ee 5.70 4.35 4. 29 
Openhearth spring steel. . 7.50 8.00 8.2 
Spring steel (crucible anal- 

SEED on 005 s6ee secece 11.00 11.25 11.95 
Coppered awed rods. 7.00 8.00 7.00 
SS rrr 4.94% 4.75 4.95 
Cold. x, strip steel. 9.00 8.25 25 
PIOCP PHROGE 2c ccccccce:s 6.19% 6.00 6.00 

PIPE 





for steel pipe and for iron pipe: 
BUTT WELD 


basing card of Nov. 6, 1917, 


Steel ro 
Inches ey Galvanized Inches Black Galvanized 
%. % and %. $62 B34, % SH G BBececs 33% 17% 
TS @ Grecace» $8 % 37 14 % 
LAP WELD 
i ehcasde ita ae ete ire ae 44% 31% % Pere eer Ta 12% 
Soe GH Gecccee 47% 34% % , tt % See 28% 15% 
Oe OD Gisecss 28% 15% 
BUTT WELD EXTRA STRONG PLAIN ENDS 
%. % and % 40% 22% %  @ Bii<aece 33 % 18% 
+ atin ele san 6 45% 32% % 
% to 1%..... 49 % 36% % 
LAP WELD. EXTRA STRONG PLAIN ENDS 
PP eros .-- 42% 30% % D. s4ctineneen es 27% 14% 
2% to 4 45% 33% % ek Oe Mo cwenke 29% 17% 
Cee. WO Geeaeci 44% 32% % Ste OO Ge cecess 28% 16% 


Stock discounts in cities named afe as follows: 
-——New bab ais - Sh -— Chicago — 


Gal- 
Black vanised Black 1 Black vanized 

™% to 3 in. steel butt welded 38% 22% 43% 28% 42.8% 27.8% 
3% to 6 in, steel lap welded 18% List 39 % 25% 38.8% 18. 8% 


Malleable fittings. Class B and C, from New York stock sell at list 
price. Cast iron, standard sizes, 15 and 5%. 


METALS 


MISCELLANEOUS METALS—Present and past New York quotations 
in cents per pound, in carload lots: 


Mar. 28, One One Year 

1918 Month Ago Ago 
Copper. electrolytic hee 23.50* 23.50 37.00 
y. SS BS Se eae ye 85.00 85. - 54.50 
OO a. eee, ee ee Tee ee 7.25 y & 10.75 
ee ee 2 7.50 8. 60 11.00 

*Government price: 
ST. LOUIS 

ON atts 06h + ewes be 7.10 7.10 10.50 
Dic aks: vawesveeresens 7.25 7.75 10.75 


At the places named. the following prices in cents per pound prevail, 
for 1 ton or more: 


— New York——.. —Cleveland—. -— Chicago—. 


a) oo al 
2 3 ou a iL “e & 
& r=} . " 
es 988 288 ke 38 Es 238 
= CAS Om i= OFS 2a Ons 
Copper sheets, base.31.50-33.00 32.00 44.00 32.50 46.00 35.00 43.00 
Copper wire (carload 
6s tte oe Sad oe6 32.00 32.00 39.50 28.50 44.00 34.00 39.00 
Brass pipe base.... 36.50 36.50 47.50 38.00 52.00 40.00 47.50 
Brass sheets ...... 30.75 30.75 45.50 32.00 45.00 35.00 43.50 
Solder ™% and % 
(ease lots)...... 62.00 62.00 45.50 48.50 33.50 48.00 33.00 


Copper sheets quoted above hot rolled 16 oz.. cold rolled 14 oz. and 
heavier. add 1c.: polished takes 1c. per sq.ft. extra for 20-in. widths and 
under; over 20 in.. 2c. 


BRASS RODS—tThe following quotations are for large lots, 
mill, 100 Ib. and over, warehouse; 25% to be added to mill prices 
for extras; 50% to be added to warehouse price for extras: 

Mar. 28, ar One Year Ago 
” 


tt tttaneccthn heehee Senesereneesvowe $25.25 2.00 
DL + os eieehecuhbardendadenahows 26.25 4550 
DEE 206 <tacSet eee eviensetseawens 30.00 42.00 
Chicago 35.00 42.50 


ZINC SHEETS—tThe following prices in ceats per pound prevail: 
A eT Pee ee eT ee ae 19.00 


——In Casks——_, -—Broken Lots— 
Mar. 28, One Mar. 28, One 
1918 Year Ago 1918 Year Ago 
Oe coe” Soe 22.00 23.00 23.00 
EE rae 23.00 20.50 23.25 
DE Wetce CCV EUs Cavs os 21.00 22.50 21.50 23.00 


ANTIMONY—Chinese and Japanese brands in cents per pound. in 
ton lots, for spot delivery, duty paid: 
Mar. 28, 1918 
13.50 


One Year Ago 
WrrTrirrTiTriti. oe te 31.00 
TX co 


32.00 


Chicago 
34.00 


Cleveland 
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OLD METALS—tThe following are tne dealers’ purchasing 

prices in cents per pound: 

r~ New York — ieee 

ae. 28, One Mar. 28, One 

918 Yr. Ago 1918 Ago Chicago 
Copper, heavy and os 23 .00 25.00 29.00 33.8 25 23.00 
Copper, heavy and wi 21.00 24.50 28.00 21.50 22.75 
Cipper, light and bottoms 19. 00 21.00 24.00 20.50 20.50 
Lead, BOBVY ..-ccccaccece 6.38 6.50 8.00 6.00 6.75 
Lead, OB ..ccccccccccce 5.00 6.00 5.50 5.00 5.75 
Brass. heavy ........+- 14.25 15.50 18.00 18.00 22.50 
Brass, light ......-.-e.e. 10.50 1.00 14.00 12.00 12-15 
No.1 yellow brass turnings 12.50 17.00 19.00 12.00 14.00 
5.50 7.50 5.50 5.00 5.50 


Zine 


ALUMINUM—The following prices are from warehouse at 
] s named: 
— New York Cleveland Chicago 


No. 1 aluminum, guaranteed over 99% p 
33 Ke. 


in ingois for remelting (ton lots) par “tb: 32-20. 
This is the Government price for lots of from 1 to 14 tons. 


32-2 


COPPER BARS from warehouse sell as follows in cents per pound, 
for ton lots and over: 


Mar. 28,1918 One Year Ago 
Pere rerTreT TTT TT TT TT 36.00 41.00 
Se chine te nek xedwee ee agheGeGatenses 35.00 47.00 
Cee cc cccccssceesoeseese cooees 35.00 43.50 


BABBITT METAL—Warehouse prices in cents per pound: 


— — — ee "a cago——— 
Mar. 28, Mar. 28, One One 
1918 _—, ‘Ago 1918 Year ‘Ago ois * Year igo 
Best grade... 90.00 65.00 90.00 62.00 90.00 60.0 
Commercial 50.00 35.00 30.00 19.50 30.00 $0.00 
SHOP SUPPLIES 


NUTS—From warehouse at the places named, on fair-sized 
orders, the following amount is deducted from list: 


—New York—, — Geen Giese = —~ 

Mar. 28, One Mar. One Mar 28, 
1918 Year Ago 1918" Year Ago 1918 Wear 4 Ago 
Hot pressed square. . . $1.00 $0.50 $1.40 $2.75 $1 rot $3.00 
Hete pressed hexagon. 1.00 50 1.20 2.75 3.00 
Cold punched square. 1.00 50 75 2.50 1.06 2.50 
Cold punched hexagon 1.00 50 .75 3.00 10 3.00 


Semifinished nuts sell at the following discounts from list price: 
Mar. 28, 1918 One Year Ago 
40% 50 % 


gM. LER TEETLTTCTRTTTT LTT Trer TT 09 
error Te ee ere 60 % 50—10 % 
CEG cece ceecceeeensecaseretessoucse 50% 50—10% 


CARRIAGE BOLTS—From warehouses at the places named 
the following discounts from list are in effect: 


New York Cleveland Chicago 
S te © Mis cc ccncecoes rT TTTTT. 30 % 45% 40—-2%4 % 
Larger and longer..... éesascesee ER 334 % 30—5 % 


MACHINE BOLTS—Warehouse discounts in the following 


sities: 

New York Cleveland Chicago 
% by 4 in. and smaller........... 30 % 50% 40—10% 
Larger and longer uptolin. by 30in. 15% 40% 35—5 % 


WASHERS—From warehouses atthe places named the following 
amount is deducted from list price: 


For wrought-iron washers: 


New York ..... $1.00 Cleveland ..... $2.00 Chicago ..... $3.00 
For cast-iron washers the base price per 100 Ib. is as follows: 
New York ..... $5.00 Cleveland ..... $4.50 Chicago ..... $3.50 


COPPER RIVETS AND BURS sell at the following rate from 
warehouse: 





——— _ Rivets Burs——_—_—_—_. 
Mar. 28, 1918 One Year Ago Mar. 28, 1918 One Year Ago 


Cleveland. List plus 10% List plus10% List plus 10% List plus 10% 
Chicago... List price List price List price List price 
New York. 20% Sem list 10. 2% % from List plus 5% 10s? %, trom 


RIVETS—tThe following quotations are allowed for fair-sized 
orders from warehouse: 


New York Cleveland Chicago 
a my IE. 5 os ea base eees 30 % 35 % 40% * 
$e eRESSU Aenean ceeenenee 30% 35 % 40% * 


ri less than keg lots the discount is 35%. 
Button heads, 2, j, 1 in. diameter by 2 in. to 5 in. sell as fol- 
lows per 100 Ib.: 


New York ..... $700 Cleveland ..... $5.85 Chicago ..... $5.50 
Coneheads, same sizes: 
cand $7.10 Cleveland ..... $5.95 Chicago ..... $5.60 


Buy Liberty Bonds—We have got to win this war. 
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MISCELLANEOUS 


SEAMLESS DRAWN 
from warehouse in 100-Ib. 


TUBING—The base price in cents per pound 
lots is as follows: 


or York Cleveland Chicago 
I at ae ka ad ie a will ei ak 9.00 37.50 37.00 
PE 4% CONS AOR adhd Oe eee wes 36. 50 45.50 36.00 


For immediate stock shipment 3c. is usually added. The prices of 
course vary with the quantity purchased. For lots of less than 100 Ib. 
but not less than 75 Ib., the advance is le.; for lots of less than 75 Ib. 
but not less than 50 Ib., the advance is 2%c. over base (100-Ib. lots); 
for less than 50 Ib, but not less than 25 ib. 5e. should be added to the 
base price; and for quantities under 25 Ib. the increase above base is 10c. 


TIN PLATES—Warehouse prices per box: 


Coke tin plate, 14 x 20: 


-——New York— — Cleveland —_— ——— Chicago SS 
Jan. 11, Mar. 28, One Mar. 28, One 


1918 1918 | Year Age 1918 Year Ago 
| ae $12.00 $10.00 $8.75 $11.75 $8.00 
i Oe Oe Mh cet cancers 12.15 10.15 8.90 11.90 8.15 

Terne plate, 20 x 28: 
Base Net Coat- 

Weight Weight ing 
100 Ib. 200 Dikosweend $19.00 $18.95 $17.90 $14.95 $12.70 
IC. we 8 Mvagenesen 19.30 19.25 18.25 15.25 13.05 
I. C. 270 Pee 21.30 21.75 20.35 17.05 15.35 
I.C. 2 See 21.50 21.75 19.25 16.10 13.85 
I. C. at SS eeeae 22.00 22.50 19.50 16.60 14.40 
I. C. tC dikes eke s 22.50 23.25 20.50 17.75 15.30 
I.C. , a eens 23.00 24.50 21.30 18.50 16.25 
I. C. i Seppe 23.50 25.75 22.25 19.50 17.20 
I. C. ee, Sess see ee 25.00 26.75 23.25 20.50 18.10 
) a _" a, Gabe esecen 25.50 28.00 24.55 21.75 19.35 

Note—Quotations for New York furnished only on application. 


Above are the last market prices quoted, about Jan. Th. 


COTTON WASTE—The following prices are in cents per pound: 


Chicago 
10.00 to 13.00 
12.00 to 12.00 


York———_ 

One Year Ago Cleveland 
10.00 to 12.00 12.50 
13.00 to 15.00 16.00 


New 
Mar. 28, 1918 
8.50 to 12.00 


Gotered mixed. . 
Whit 11.00 to 13.00 


SAL SODA sells as follows per 100 Ib.: 
Mar. 28,1918 One Month Ago One Year Ago 


tt Di +secess.ebaeds ae $1.75 .75 1.75 
Dt incite caneboon 1 "7B 17 75 7 "7B 
CEE deseseesceaevas 2.35 2.35 2.10 
CE Bebe ed e6eh kee eee es 2.00 2 .00 1.85 


COKE—The following are prices per net ton at ovens, Connells- 
ville, and cover the past four weeks: 


Feb.28 Mar. 7 Mar.14 Mar.21 Mar.28 
Prompt furnace ....... $6.00 $6.00 $6.00 $6.00 $6.00 
Prompt foundry ....... 7.00 7.00 7.00 7.00 7.00 


WIPING CLOTHS —Jobbers’ price per 1990 is as follow 


mane 22% 13% x 20% 
PPT CTT TOT Cre TL ee 45. $52.00 
PWC TTT TUTTO TT TTT 33. 00 35.00 


FIRE CLAY—tThe following prices prevail: 


Mar. 28,1918 1 Month Ago 
CR go cei tecenserestponves 100-lb. bag $0.50 $0.50 
Cleveland ..... Pevnerces cannes ee 375-Ib. bag 2.50 2.00 


ROLL SULPHUR in 360-lb. bbl. sells as follows per 100 Ib.: 


Mar. 28,1918 One Month Ago One Year Ago 
> ES nat ce saad oe $4.30 . 2.25 
CE Scn seb eenennee 4.50 4.50 2.60 
GEE KenGkeseaecnces 4.00 4.00 2.65 


LINSEED OIL—These prices are per gallon: 


-——New York—, -—— Cleveland 
M 28, One 


— Shenae —— 
Mar. 28, One Mar. One 


1918 Year Ago 1918 Year Ago 1918 , e ‘Ago 

Raw per barrel.... $1.55* $0.99 $1.65 $1.05 $1.65 $0.98 

5-gal. cams ....... 1.65* 1.09 1.80 1.15 1.75 1.08 
* Nominal. 


WHITE AND RED LEAD in 500-Ib lots sell as follows in cents 
per pound: 





~~ — — White, 
1 Year Ago Mar. 28,1918 1 %. Age 


Mar. 28, 1918 
Dry y 
Dry In Oil Dry InOil andIn Oil and In Oil 
35. and + Ib. kegs 11. + 11.00 1050 11.00 10.5¢ 10.50 
2%-Ib. keg ..... 11.7 11.25 10.75 1.25 10.75 0.75 
100'tb. , goon 11.25 11.50 1.00 11.50 1109 11.00 
1- to 6-Ib. cans... i3. 25 13.00 12.50 12.50 33° 12.50 
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NEW ENGLAND STATES 
Conn., Bridgeport—The Armstrong Manufac- 
turing €o., Knowlton St.. manufacturer of tools 


and machinery, has awarded the contract for 
the construction of an addition to its factory. 


Conn., Bridgeport—The Liberty Ordnance Co. 
has awarded the contract for a l-story, 45 x 50 
ft. addition to its plant. 


Conn., Derby-—The General Ordnance Co. has 
awarded the contract for a 2 story, 80 x 100 
ft. addition to its plant for the manufacture of 
periscopes for submarines. 


Conn., Hartford—M. S. Little Manufacturing 
Co., 147 New Park Ave., has awarded the con- 
tract for the construction of a 1 story, 110 x 
112 ft. factory which will be used to fill war 


orders, Estimated cost, $15,000 
Conn., Waterbury—The American Brass Co.., 
Grand and Meadow St., has awarded the con- 


tract for a 1 story, 50 x 105 ft. addition to its 
piant. Noted Dec. 20. 
Conn., Waterbury—The H. W. Connor Co.. 


is receiving bids for a 1 story. 
Estimated cost, $25,000. 


458 Meadow St., 
> x 156 ft. garage, 
Noted Feb, 28. 


Conn,, Waterbury—The Waterbury Clock Co. 


is having plans prepared for a 1 story. 60 x 85 
ft. addition to its plant. 
Me., Augusta— The Shand Safety Window 


Hardware Co., recently incorporated with $300,- 
000 capital stock. plans to establish a factory 
to mantfacture building material. E. M. iea- 
vitt and E. L. McLean are interested. 


Me., Boothbay Harbor—The M & Ma 
ehinery Co.. recently incorporated with "$5. 000 
capital stock, plans to establish a factory to 
manufacture machinery, E. F. Merrow and 
S P. MacAskill, Boothbay Harbor, and H. 4 
Merro, Hyde Park, Mass., are interested. 


Me., Portland—The Dorr Miller Differential 
Co., recently incorporated with $7:,0.000 capital 


-tock, plans to establish a factory to manu- 
facture appliances, devices and machinery for 
railroads, automobiles and trucks. G. T. Spear, 
580 Ocean St.. and F. V. Chase. 120 Exchange 


are interested. 

Mass., Boston—(Brighton)—W. London, 27 
School St.. is receiving bids for a 1 story, 81 x 
245 ft. concrete and brick garage. to be erected 
at 19 to 39 Fordham Pl. Estimated cost. $60,- 
Coe, Dykeman & Murray, 15 Exchange St., 
Are 

Mass., Fitchburg—The Cowdrey Machine 
Works, whose plant is located near Summer 
St.. is in the market for gun mounts. 


Mass., Natick— The New England Pressed 
Steel Co. will build a 2 story, 67 x 86 ft. 
addition to its plant. 

Mass., Taunton — The Atlantic Corporation 
Portsmouth, N. H., has taken over the plant of 
the Mason Machine Works, Taunton, and plans 
to equip same for the manufacture of engines 
for ships. 


Mass., Westfield—The 


St.. 


Hamilton Abrasive Co., 
Union St.. manufacturer of emery wheels, is 
tuilding a 1 story, 80 x 200 ft. brick, cement 
and steel factory with a 40 x 40 ft. wing. 
Noted Mar. 2 


Worcester—The Crompton & Knowles 
Loom Works. 93 Grand St.. has awarded the 
contract for a 1 story addition to its foundry. 
Noted Mar. 14. 


Mass., Worcester—The Leland-Gifford Co., 
1025 Southbridge St.. is in the market for crank 
shafts for Liberty airplane motors. 


R. I., East Greenwich—The Gallaudet Air- 
craft Corporation has awarded the contract for 
the construction of a 1 story, 180 x 200 ft. 
machine shop, a 2 story, 25 x 52 ft. addition to 
its machine shop and two other additions to its 
plant on Chepiwanexet Island. 


R. L, East Providence—Fire recently 


Mass. 


dam- 


aged the forge shop of the Eastern Bolt and 
Nut Co 
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R. L, Providence—J. Joslin & 1. Wolf. 309 
Canal St., have had plans prepared for a 1 and 
2 story. 40 x 70 ft. and 41 x 102 ft. garage. 
Estimated cost, $20,000. 


R. I., Woonsocket—The Taft Pierce Manu- 
facturing Co., 32 Mechanics Ave., manufacturer 
oi machinery, will soon award the contract for 
a 4 story, 132 x 135 ft. reinforced concrete and 
brick veneer smithy and heat treating plant. 
Cost between $135,000 and $150,000. Tinmis 
& Chapman, 315 Sth Ave.. New York City, 
Archs. 


MIDDLE ATLANTIC STATES 
Md., Hagerstown — The Western Maryland 


R.R.. Continental Bidg.. Baltimore, has awarded 
my contract for a 1 story, 30 x 35 ft. addition 


to its wheel works here. Estimated cost. 
$10,000. Noted Mar. 21. 

N. 4., Bayonne—The American Reclaiming 
and Refining Co., recently incorporated with 


$250,000 capital stock, plans to establish a fac- 
tory to reclaim and refine metals. B. Rubin. 
C Dembe and H. B. Dembe, Bayonne, are :nter- 
= 

J., Camden—R. M. Hollingshead Co., 112 
Korth Sth St.. manufacturer of auto specialties. 
has had plans prepared for a 3 story. 60 x 150 
ft. addition to its factory. Estimated cost. 
$10.000. Noted June 28. 


N. J., Gloucester—The Electric Company of 
New Jersey has been granted permission by the 
Board of Public Utility to issue bonds for 
$197.000 to extend and improve its plant. 


N. J., Newark—The American Can Co.. Me- 
Whorter St.. has had plans prepared for a 1 


story. 40 x 100 ft. steel and concrete addition 
tu its plent at 310-12 Elizabeth Ave. 


N. J., Newark—Hurley & Johnson, 131 New 
Jersey Railroad Ave.. has had plans prepared 
for a 1 story, 50 x 50 ft. forging plant to be 
erected at 294-8 Thomas St. 


N. d., Newark—M. 3 31 Clinton St.. 
has had plans prepared by F. Grad, Arch., 245 
Springfield Ave... for a 1 story, 30 x 95 ft. 
a ed to be erected at 60 Elm St. Noted 

eb, 28. 

N. J., Trenton—The De Laval Steam Tur- 
bine Co.. North Clinton St., is in the market for 
a large number of tools. 


N. 4.. Trenton—Fire recently destroyed 2 
shops of the Erie R.R. on Pavonia Ave., here. 
G. B, Owen, New York, Ch. Ener. 


N. J., Trenton—Fire recently destroyed the 


machine shop and pattern works of the W. R. 
Thropp Sons Co., 968 East State St. Loss, 
$150,000. 

N. J., West Hoboken—A. Saur. Inc., recently 


incorporated with $200,000 capital stock. plans 

to establish a factory to manufacture machin- 

ey. Address A. L. O’Shea, 38 Park Row, New 
ork. 


N. Y., Buffalo—The BuNalo Nipple & Ma- 
chine Co., 335 Glenwood Ave., receives bids 
about May 1. for a 70 x 100 ft. concrete, steel 
and brick machine shop. Estimated cost, $35.,- 
000. G. Keipper, Pres. 


N. Y., Buffalo—J. J. Carrick. Inc., 
manufacturer of tractors. recently 
ted with $1,500.000 capital stock, has had 
plans prepared for 2 additions to its plant. 


N. Y., Buffalo—tThe Certain-Teed Products Cor- 
poration, Ellicott Sq.. manufacturer of roofing 
materials. has secured a factory at Chicago St. 
and the Lehigh Valley R.R. and plans to equip 
same for its own use. 


Clyde St., 
incorpora- 


N. Y., Buffalo—The Fowler Nail Co.. 137 
Main St.. Seymour, Conn.. 


has had plans pre- 
be 


pared for a 1 story. 75 x 100 ft. factory to 
erected on the Black Rock Front here. W. O. 
L. Dubble. Mer. 

N. Y., City Island -— Kyle & Purdy. yachi 


builders, has had plans prepared for the con- 
struction of a 3 story, 155 x 180 ft. addition 
too." shipyard here. Estimated cost. $150,- 


Y., Dunkirk—The Atlas Drawn Steel Cor- 
sumbent recently incorporated with $275,000 
— stock, plans to build an addition to its 
plant. 
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N. ¥., Newburgh—The Allen Cutlery Co.. re- 
cently organized. has secured a site on Wisner 
Terrace and will soon begin construction of a 
factory to manufacture a one-piece pocket knife. 

. J. Fowler is interested. 


New Rochelle—S. Roseff. 113 West 
.._ Mt. Vernon, has had plans prepared 
by G. F. Pelham, Arch.. 30 East 42nd St., New 
York, for a 1 story. 100 x 160 ft. gareee te be 
erected here. Estimated cost, $35,000. 


N. ¥., New York—(Borough of Bronx)—The 
Martin-Rockwell Co. has leased the factory of 
Murray & Hill Co.. on Southern Blvd.. ales 
Ave., 143rd and 144th St., and plans to equip 
same for the manufacture of radiators. 


N. Y., New York—(Borough of Brooklyn)— 
The Bureau of Yards and Docks, Navy Dept. 
Wash.. D. C.. has awarded the contract for a ! 
and 2 story, 300 x 600 ft. structural shop to 
be erected at the Navy Yard here. Estimated 
cost, $1,000,000. 


N._Y., New York—(Borough of Brooklyn)— 
The Lancastershire Realty Co., 44 Court Sr.. is 
receiving bids for a 207 x 255 ft. service sta- 
tion. Shampan & Shampan, 772 Bway... Arch. 

N. Y¥., New York—(Borough of Manhattan) 


—A. Heiss, 518 East 132nd St.. has had plans 
prepared for a new 2 story, 35 x 95 ft. factory 


for the manufacture of automobile supplies 
Estimated cost, $15.000 

N. Y¥., New York—(Borough of Manhattan) 
—The Tleinschmidt Magnesia Co.. 323-5 East 
65th St.. has had plans prepared for extensions 
and improvements to its 4 story plant. Esti- 
mated cost. $6,500. 


N. Y., New York— (Borough of Manhattan) 
—F. T. Ley & Co.. 19 West 44th St.. is in the 
market for machine shop equipment for a mu- 
nitions plant. 


N. Y., New York—i(Borough of Manhattan) 
—The New Amsterdam Gas Co., 130 East 15th 


St.. plans to erect a 50 x 70 ‘ft. meter repair 


shop at 720 Sth Ave. 
N. Y., New VYork—(Borough of Manhattan) 
—The Welded Products Co.. recently incorpor- 


ated with $10,000 capital stock. plans to oper- 


ate a machine shop and welding works, C. A. 
Doolittle. Jr.. 54 Wall St.. is interested. 
N. Y., New York—(Borough of Queens)— 


The Federal Tool Co., 12 Platt St.. Manhattan, 
has leased the plant of the New York Water- 
ing Co.. Whitestone, and plans to equip same 
for the manufacture of tools. 


N. Y¥., New York—(Borough of Queens)—A. 
Galito, East River and 83rd St.. Manhattan, 
has had plans prepared by De Rose & Cava- 
lierri. Archs., 148th St. and 3rd Ave.. Manmat- 
tan, for a 1 story. 50 x 100 ft. garage to be 
erected here. Estimated cost, $25.000. 


N. Y., New York—(Borough of Queens)—- 
The L. W. F. Engineering Co., Inc... manufacturer 
of aeroplanes, will soon start construction work 
on a il story, 100 x 170 ft. addition to its fac- 
tory at 4th Ave. and 10th St., ae Point. 
Estimated cost, $15,000, Noted Nov. 15. 


N. Y., Rochester—F. H. Falls. 336 State St.. 
has had plans prepared for a 1 story, 50 x 100 
ft. addition to its machine shop to be erected 
on Mill St. 


N. Y., Syracuse—The H. H. Franklin Manu- 
facturing Co.. 302 South Geddes St.. manu- 
facturer of automobiles. plans to equip a por- 
tion of a factory on Marcellus St. for the 
manufacture of parts for the Rolls-Royce air- 
plane engines. 


N. Y¥., Utiea—The Savage Arms Co., Turner 
St.. has awarded the contract for a 1 story. 
200 x 700 ft. reinforced concrete, steel and 
brick addition to its plant. 


N. Y¥., Watertown—D. G. Corbett, 523 Mo- 
hawk St.. plans to build a 1 story, 50 x 50 ft. 
machine shop. Estimated cost, $3,000. 


N. Y¥., Watertown—The New York Air Brake 
Co.. 165 Broadway. New York City, is building 
4 steel and « mcrete buildings for the manufac- 
ture of ammn ‘ition. 

Penn., Allentown—The Traylor Shipbuilding 


Corporation, Allentown. plans to build an addi- 
tion to its plant here. 
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The machines described in this article are a rad- 
ical departure from anything hitherto attempted 
in the machine-tool line, but the possibilities sug- 
gested by their construction are numerous in this 
as well as in other fields. 





bulk of the material used is reinforced concrete 

is novel in itself, but aside from this, the time 
taken to construct the huge machines described in this 
article is startling, and is especially welcome just at 
this time when speed is so essential in everything that 
has to do with winning the war. The machines were 
built by the Amalgamated Machinery Corp., Chicago, IIl., 
primarily for the purpose of planing the beds of large 
gun-boring machines made for the Government. They 
were designed and built under the supervision of Lucien 


To IDEA of building machine tools in which the 
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Making 
Concrete 
Metal-Planing 
Machines 


By ETHAN VIALL 











Fig. 1. A view of one of the machines is given in 
Fig. 2, and details in Figs. 3 and 4. 

The bed was designed like a huge concrete girder 
intended to support a load, which accounts for the high 
percentage of steel reinforcement. This was done to 
avoid any possibility of the bed settling at any point 
and destroying the alignment of the ways. 

The power for running each planer is furnished by 
two 40-hp., three-phase, sixty-cycle motors running at 
1800 r.p.m. One motor drives the table forward at a 
speed of approximately 20 ft. a minute while the other 
motor gives a rapid return of approximately 40 ft. a 
minute. 

The method of feeding the cutting tools might be 
termed “human feed,” and is perhaps as unusual as 
the planers themselves, no automatic means of feeding 
being supplied, but each cutter head is controlled in- 
dependently in both horizontal and vertical directions 
by a man stationed on top of the housings. Four 24-in. 
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FIG. 1. SHOP 


I. Yeomans, who last year received the medal of the 
Franklin Institute for his novel method of lathe con- 
struction, which was almost as novel a proposition as 
the present one. 

The original construction plan for these machines 
comprises a battery of four huge planing machines, 
each with a bed 184 ft. long, 17 ft. at its widest place, 
and 18 ft. from bottom of the bed to the top of the 
housing. There are approximately 212,000 lb. of iron 
and steel castings used in each machine, and about 
13,500 cu.ft. of concrete reinforced with 34,000 lb. of 
steel bars. 

The shop layout for the four machines is shown in 


LAYOUT FOR FOUR 90-FT. PLANING 


MACHINES 


handwheeis are conveniently located for the operator at 
this place, and the shaft carrying each handwheel also 
carries an index finger which, in conjunction with a 
graduated dial, forms the means of gaging the rate of 
feed. 

Work on the machines was begun Dec. 24, 1917, and 
in spite of the unusually severe winter, heavy storms, 
the Garfield closing order and other difficulties the 
first machine was ready to run the last week of Febru- 
ary, 1918, and the other three were well along toward 
completion. 

The picture shown in Fig. 5 was taken Dec. 31, 1917, 
and shows a steam shovel excavating a trench for one 
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FIG. 2 REINFORCED-CONCRETE PLANING MACHINE WITH 90-FT. BED MANUFACTURED 








FIG. 5. EXCAVATING FOR THE BEDS 
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BY THE AMALGAMATED MACHINERY CORP. FOR WORK ON GUN-BORING MACHINES 


ELEVATION 
FIG. 4 DETAILS OF REINFORCED-CONCRETE PLANING MACHINE 














FIG. 6 VIEW OF PARTLY FINISHED FORMS UNDER CIRCUS TENT 
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FIGS. 7 TO 9. SOME VIEWS TAKEN DURING THE CONSTRUCTION OF THE PLANING MACHINES 


Fig. 7—Bed forms and steel reinforcements, Fig. 8—A finished concrete bed and a canvas cover. Fig. 9—Ways in place and 
being approximately leveled 
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of the beds. Forms for the concrete were rapidly put 
in place’ and a huge circus tent was erected over the 
entire project. A few days later a terrific wind and 
snow storm tore down the tent and damaged it so 
that it was impossible to re-erect it. Tunnel-like struc- 
tures of canvas were then erected over each machine 
site. Steam pipes leading from a heater were run into 
these canvas covers and the temperature kept high 
enough for the poured concrete to set without danger 
of freezing. 

A view taken Jan. 12, 1918, is reproduced in Fig. 6. 
This shows the partly finished wooden forms erected 
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sections being approximately leveled up, after which 
they were accurately leveled by means of- engineering 
instruments of extreme precision. 

The bed ways are made with one flat- and one V- 
guide, and in skeleton form, as shown in top and bottom 
views, Figs. 10 and 11. The ways‘are made in sections 
12 ft. long, 4 ft. 10 in. wide and 13 in. through at 
the thickest point. The V is cut 50 deg. slope angle 
and is 10 in. wide at the top of the flare. The flat 
guide is 10 in. wide on top. 

The table is also made in sections about 12 ft. in 
length, shown in bottom and top views in Figs. 12 and 
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FIGS. 10 TO 15. 


for the bed and housing and also indicates how the 
snow weighed down the canvas of the tent and drifted 
onto the work. 

Another view, taken Jan. 23, is shown in Fig. 7. This 
was taken looking from the housing down along the bed 
forms, and gives a good idea of the steel reinforcing 
used in the concrete bed work. 

Fig. 8 is a picture taken Feb. 12. Here the concrete 
part of the bed is shown finished and ready to receive 
the metal ways. The studs with which the ways are 
bolted to the concrete are plainly shown. At the right 
in this picture is shown one of the canvas structures 
placed over one of the machine sites. 

On Feb. 19, the iron ways were in place on one of 
the machines, as shown in Fig. 9. This illustrates the 





SOME OF THE METAL SECTIONS USED. 


13 respectively. After the table sections have been 
fastened together concrete is poured into the box-like 
sections, making the table one long, solid monolith of 
concrete and iron. 

Bolted to the bottom of the table are the steel rack 
sections, one of which is shown in Fig. 14. © These 
sections are 5 ft. long, 18 in. wide and with 20 teeth 
3 in. pitch. These mesh with a bull gear of 53.48-in. 
pitch diameter, 3-in. pitch, 56 teeth and 10-in. face. 

All the sections of the table, bed and bottoms of 
racks were machined on a Gray planer previous to being 
put in position, master templets being bolted to the 
table of the planing machine as guides for the workman 
in each case. 

The cross-rail is a huge cast-iron casting 14 ft. long, 
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5 ft. 2 in. wide and 193 in. at its thickest point. One 
of the cross-rail castings is shown in Fig. 15. 

Clearance holes through the bed and base of housing 
for the gear shafts were made by placing spiral metal 
pipe in the forms and pouring the concrete around 
them. 

While the machines described were all built alike for 
a special purpose they may be made in various sizes 
if necessary, and the short time needed to complete 
them should make them an attractive proposition for 
certain special-planing jobs. 


Kind of Work for a Trade School 
By ENTROPY 


It is very easy for all of us to look at large prob- 
lems from our own individual point of view, which is 
invariably a narrow one, but it should be our policy 
to broaden our scope and endeavor to see problems from 
a large standpoint. 

W. D. Forbes, in his article on page 1052, Vol. 47, 
attempts to narrow the field of the trade school to that 
of providing operatives for machine shops. There is 
no doutt that at the present time he could secure larger 
subscriptions to a fund for training this kind of quasi- 
mechanic than he could for a broad training. We are 
at war and it is the duty of everyone to seriously 
consider the problems that face us immediately and 
that must be promptly solved. On the other hand we 
should not forget that some day the war will be over, 
and when that day comes we will regret every bit 
of narrow training that could have been avoided. 

One of these things which can be avoided is the 
taking ef young children 14 to 16 years of age and 
training them to be mere operatives if they have it in 
them to become all-around, capable mechanics. The 
case is very different from that of the young man 
of draft age or over, or different from that of the 
young women who must be trained for immediate work 
at something useful. These people should be given the 
most intensive training at one single thing and not 
a smattering of the whole trade, which will make them 
think that they are capable of doing any job in a 
machine shop after the war. There should even be some 
restriction to such people going from shop to shop 
and learning one operation after another, for that will 
result exactly as was the case in the past, namely, 
training a lot of people to do what they have done 
before, but without a conception of underlying prin- 
ciples. Such training as this requires no trade school 
and is not trade training in its true sense. 


WHAT SHOULD BE TAUGHT 


What should be taught in a trade school depends on 
the needs of the community in which it is located. 
Trade-school pupils do not as a rule come from a 
distance; twenty miles is about the limit. The needs 
of the community may include a great many things be- 
sides the machinist’s trade. There may be communities 


where silversmithing is of much greater importance, 
or where printing or shoemaking is most needed. It 
may be that the requirements of the community are not 
pressing and that only a long look into the future will 
show what is needed. 
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It has been the habit of most of us when discussing 
the trade-school problem in the columns of the American 
Machinist to limit ourselves to the machinists’ trade and 
its branches, entirely forgetting that this is only a 
single item and that an evenly balanced trade school 
should study its problem irrespective of the trade of 
the men who may be conducting the schools. 

So far as the question of teaching toolmaking is 
concerned it should be enough to say that in every class 
of 25 boys there will be some who ought never to try 
to be machinists because they are better adapted to 
other occupations; but it is almost equally certain that 
there will be those who stand out as fit to become 
toolmakers or gagemakers or jig and fixture men. 
These should be given opportunity to get the funda- 
mentals of the kind of work for which they are fitted. 
To deliberately set out to train toolmakers from the 
rough is likely to result in a lot of failures. 

For war emergency there is no question in the writer’s 
mind but that the shops should be glad to send their 
brightest young mechanics to some school where they 
can have intensive training in the kind of toolmaking 
that they will be called on to do, even if it may be for 
only a few weeks. 


APPLIED MATHEMATICS 


In spite of Mr. Forbes’ denial I believe that Mr. 
McArdle is right in considering the machinists’ trade 
as applied mathematics. After all, the big job of a 
machinist is to make some piece of metal to size and 
shape that someone else has demanded. He may then 
have to fasten the parts together with screws that have 
been made to the size and shape which some committee 
on standardization has determined upon. This is arith- 
metic and geometry applied to metal. 

A great many machinists do not know enough about 
mathematics to injure them even in Mr. Forbes’ mind, 
but they do for the most part know how to use books like 
the “American Machinist Handbook,” which almost 
wholly treats of applied mathematics. I recall one shop 
superintendent who always derided any attempt to teach 
trigonometry to apprentices, but who was delighted to 
find a young man, not an apprentice, who had dis- 
covered how to measure a dovetail slide with the aid 
of two standard cylindrical plugs. He got it from a 
handbook, and he learned to apply “trig” to the case with- 
out knowing what it was that he was using. 

An operative can get along very well without mathe- 
matics. He is not allowed to add two measurements 
together; that is the draftsman’s job, and properly so. 
He is not allowed to scale a drawing, nor is he allowed 
to chose his own method of doing any job. His think- 
ing has all been done for him, and mostly by men who 
have been over the same path before him. There are 
few men today in responsible positions who have not 
learned what they know by digging it out themselves. 

It is apparent that mathematical and mechanical 
ability go hand in hand. In one of our largest indus- 
trial cities there are evening trade schools where men 
are sent by their employers. Records have been kept 
ef hundreds of these men and it has been found that 
only those who were able to use both common and 
decimal fractions could be taught to be competent 
machine-tool operators. This may not be conclusive, 
hut it is certainly suggestive. 
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Machine-Tool Exports After the War 


By LUDWIG W. SCHMIDT 





Machine tools exported from this country to 
Europe during the last few years have been for 
the most part adapted to the manufacture of 
munitions. The demand for machines of this 
class will cease when the war is over, and the 
attention of exporters will be directed to machines 
for other purposes. This article contains some 
excellent suggestions as to how American ma- 
chine-tool builders can best secure and maintain 
a market for their product in European countries. 





connected with machinery conditions in Europe. 

This letter and other information that has come 
to him contain many suggestions for the future devel- 
opment and handling of machine-tool exports to Euro- 
pean and other foreign markets which deserve close at- 
tention of American machine builders. 

There is repeated at first the frequently heard state- 
ment that most of the machine tools now received by 
European importers from the United States will be use- 
less after the war. The high specialization of these 
machines, which is their present advantage over other 
tools of a similar construction, will prove to be their 
undoing after the war. It is therefore expected that 
France and England will be swamped with a multitude 
of types of machine tools without any value for further 
industrial employment. Many engineers in Europe are 
now studying the question how under certain condi- 
tions these machines might be reconstructed and made 
to serve more general purposes. Technical journals 
have also given this question attention, and the deduc- 
tion seems to be the holding out of some hope that by 
dismantling the machines certain of their parts may 
be used in building other machines. As European manu- 
facturers have invested rather heavily in these ma- 
chines the outlook is not a pleasant one, and there is 
some apprehension for the future, especially as to those 
machines that have been ordered in the United States 
and that may remain undelivered when the war stops. 

At the beginning of the war European manufacturers 
ordered American machine tools rather recklessly, know- 
ing that the success of the defense of their respective 
countries was more or less dependent upon the posses- 
sion of machinery specially adapted to the production of 
munitions. With the end of the war—if not in actual 
sight at least becoming more probable—the ques- 
tion arose whether they should curtail their orders and 
run the risk of being not fully equipped in case the war 
should continue, or whether they should order as be- 
fore and face the possible loss of having to retain ma- 
chines ordered but not wanted. Most of the manufac- 
turers seem to have done the patriotic thing and not 
curtailed their orders, but it is clear that the actual 
loss to many of them will be great if they should be held 
uncompromisingly to their contracts with American 
makers. The question is one which deserves the atten- 
tion of the American machine-tool builder as well. 

The war has been a big advertisement for the Ameri- 


[T= writer has had a letter from a man closely 


can machine-tool builder in Europe. Before the war 
the possession of an American machine tool was with 
many manufacturers more or less a luxury. The Ameri- 
can automatic machine tool was expensive, and did not 
represent for the average manufacturer the value to 
justify the fairly large outlay for its purchase. Now 
everything has changed. The machine shops of Eng- 
land, France, Spain and Norway are filled with Ameri- 
can machine tools of all descriptions. There is hardly 
a manufacturer of importance who does not make use 
of American tools, and certainly none who is not inti- 
mately acquainted with their qualities. This will re- 
flect very much to the credit of future American busi- 
ness in Europe. 

But in the meantime the general industrial conditions 
of Europe have undergone changes. While in former 
years in most of the European countries labor was 
fairly plentiful and cheaper than in the United States 
it has now become scarce, and wages are rising. The 
return of the armies may somewhat relieve the situa- 
tion, but the general impression is that the industry 
will have to take special steps to raise industrial pro- 
duction. The value of labor-saving machine tools has 
been demonstrated during the war, and labor-saving 
methods have become today as essential to Europe as 
they are to the United States. It is generally realized 
by European engineers that American designers have 
been more successful in devising labor-saving machin- 
ery than have been the European. One of the principal 
reasons given for this is that American engineers have 
been encouraged by the codperation of the workmen. 


OPPORTUNITY OF AMERICA 


The indications are that European manufacturers will 
buy more American machine tools after the war than 
they bought before. Doubtless this will be a great op- 
portunity for the American machine-tool maker. It is 
now suggested by men interested in machine-tool im- 
porting in Europe that good use might be made of this 
opportunity. My correspondent argues that there are 
many American machine-tool makers who now have 
extensive orders on hand for machine tools especially 
designed for munition and similar war work. The ag- 
gregate value of these orders must amount to mil- 
lions of dollars. If the European manufacturers who 
have given these orders should be compelled to accept 
them an economic loss would occur to both parties if 
peace should come suddenly. There would be the dan- 
ger that a man who might become a good and perma- 
nent customer after the war would be made antagonistic 
if forced to pay for machines he did not require. It 
would be better in such a case if the whole order were 
cancelled and replaced by one of similar quantity of 
machine tools needed for the particular line the manu- 
facturer desires to make after the war. Further, much 
would be gained if American machine-tool makers 
would now agree to accept orders generally under the 
condition that they might be replaced by similar or- 
ders for different types if peace should come within a 
given period. 

The advantages gained by such a policy would lie 
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entirely with the American machine-tool builder. There 
is no doubt that many European manufacturers are 
holding back their orders because they want to save 
capital for after-war equipment. Under the condition 
mentioned they would give larger orders now, and by 
doing so insure American makers of their continued 
trade after the war. Such a policy would be greatly 
appreciated by the allied manufacturers, who feel, not 
without cause, that they have added a good deal to the 
industrial prosperity enjoyed by the United States. 

The return of peace may give American machine- 
tool manufacturers a chance to settle down to a more 
definite policy in handling their European business. 
Before the war much of the export trade to Europe 
was not handled by the American manufacturer him- 
self, but by European agents with buying houses in 
the United States. This system has had many advan- 
tages and also disadvantages, and it must be a matter 
of individual policy whether American firms will con- 
tinue this arrangement after the war. Whatever they 
do, however, they should take a more active part in 
furthering their foreign interests. However friendly 
buyers in Europe may be to the American machine tool 
there is bound to be competition. As coéperation be- 
tween American makers in the European field does not 
seem feasible it follows that each manufacturer will 
have to look out for himself. He cannot rest after 
handing his interests over to an agent, but he will have 
to give this agent very material support. 


NECESSARY ADVERTISING 


Advertising will pay as well after the war as it has 
paid before and will be more necessary. In this respect 
one point deserves special mentioning; that is, the in- 
fluence gained by the American engineering press in 
Europe since the outbreak of the war. The American 
press has covered most effectively the difficult field of 
war engineering, with the result that American en- 
gineering journals today are read more widely in Europe 
than at any other time. No doubt this increasing in- 
fluence of the press has also greatly benefitted the in- 
dividual machinery manufacturer. 

Support to agents can be given very effectively by 
more frequent visits to the European sales field by the 
constructing engineers of American factories, who in 
this way would gain a better understanding of the re- 
quirements of the markets. This will be especially im- 
portant after the war, as great changes are expected 
in this respect. The fact that many partly disabled 
men will have to be employed in European machine 
shops will have a decided influence on machine construc- 
tion for at least the next ten years, and the situation 
can best be understood by local inspection. Frequent 
visits of the chief engineers will also have a good in- 
fluence in other directions. 

Before the war the writer frequently saw American 
machine tools standing idly in shops. An inquiry 
showed that as a rule something had gone wrong with 
the machine shortly after installation and that it had 
not been used since then, as the workmen did not care 
to bother about it. In this way much harm has been 
done to the American machine-tool business in Europe. 
The actual cause of the troubles in most cases was that 
(1) the machine had suffered in transportation; (2) it 
had not been installed properly; (3) it had not been 
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handled in the right way. Some part had got jammed 
or broken and the engineers of the plant either were 
unable to tackle the job or were too lazy. The result 
was that in one particular case a machine costing $4000 
was left unused, and the work was done by hand as be- 


fore. By chance we had an engineer on our staff who 
knew that kind of machine and repaired the trouble 
in one afternoon. Nevertheless, before the war that 
firm had not bought another American tool. If an en- 
gineer representing the American maker had been in 
the field he probably could have saved this customer 
for his firm. Of more importance, however, would have 
been locating the original mistake which led to the 
trouble. Was the packing faulty? Were the instruc- 
tions given for installing and operating the machine 
incomplete, misleading or incomprehensible to some- 
body not used to that type? A knowledge of these facts 
certainly would have been of interest to the maker of 
the machine. 


AN ILLUSTRATION 


The following hypothesis may serve as an illustra- 
tion: Suppose a manufacturer buys a certain compli- 
cated tool. It arrives at its destination with an im- 
portant part broken, or an important part later gets 
out of condition. Both are incidents that may hap- 
pen. The recipient or user has three remedies. He 
either attempts to make a new part himself, providing 
he has the equipment, or he can send the part to a 
European manufacturer, or he can ask for a new part 
from America. In the first instance he runs the risk 
of not making an exact copy; in the second he has prob- 
ably to pay for the single part, and in the third there 
will be wasted at least three or four weeks. The result 
is that many manufacturers will prefer the European- 
made tool to the American, because worn or broken 
parts can be replaced more easily and cheaply by the 
latter. The matter is well worth the consideration of 
the American manufacturer, as every year much trade 
is lost on account of this condition. The remedy is 
simple, and it is astonishing that no steps have been 
taken before to prevent such occurrences. 

Breakages cannot be avoided completely. Every fac- 
tory has a record of repair work done, and it is prac- 
tically easy to find out how many new parts are re- 
quired for a given number of machines sold. Also 
every engineer knows quite well what parts of his ma- 
chine are most liable to break or wear. In most cases 
the number of these parts is not very large. For argu- 
ment’s sake, say there are six parts subject to break- 
age and the rate of renewal is 3 per cent. What would 
prevent this particular manufacturer from establish- 
ing somewhere in Europe an agency where a sufficient 
supply of spare parts is kept and from where repairs 
can be drawn at a moment’s notice? Several firms might 
combine for the purpose of such an agency. A suitable 
location could be found for it in a city within easy reach 
of the principal markets. There are a great number 
of shop foremen in America who are excellently quali- 
fied to take charge of such an agency and whose serv- 
ices would save to their principal many customers who 
are now being lost. Every customer should be notified 
of the existence of the repair center so that he can 
get into communication with it when necessity arose. 

The selection of a policy in dealing with the Euro- 
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pean markets after the war should also take into con- 
sideration the question of competitive supply. During 
the war many machines and machine tools have been 
shipped to Europe, which under normal circumstances 
could not have been sold. Before the war it was gen- 
erally realized in European machinery circles that 
there would come a time when the heavier American 
tool would not be competitive in Europe unless it pos- 
sessed exceptional advantages over the European coun- 
terpart. If this was the case before the war it will be 
still more so when peace shall return. Freight rates, 
which have been rising constantly, will add to the pres- 
ent high prices of heavy machines; therefore the ques- 
tion arises whether American makers should lose time 
trying to sell machines that after a while will be driven 
from the market by the better situated European 
product or whether they should not concentrate their 
efforts on such machines that by their whole character 
promise a permanent success. 


PAYING EXTREME PRICES 


Of this class of machine tools there are a great num- 
ber, and experience has shown that the market.is ready 
to take them up. American manufacturers should of 
course understand that after the war European buyers 
will not be able to pay the prices that were charged 
during the war. It is well understood in Europe that 
at present American manufacturers work under great 
difficulties; that he has to pay extreme prices, and that 
high wages are paid to labor; besides the machine tools 
ordered in this country for Europe are needed and con- 
sequently not much bargaining is done. After the war 
prices will go down and the situation will be less 
pressing; therefore there will be more stability 
in prices. This ought to be given special con- 
sideration by all manufacturers in the United States 
permanently engaged in supplying the foreign trade. 
Every machine tool added to equipment represents a cer- 
tain capital investment, and the monetary value of this 
investment must be figured on the basis of the advan- 
tage expected from the tool either by increased produc- 
tion or the saving of labor. This value, however, be- 
comes real or fictitious according to the general price 
and wage situation in each country. A machine tool, 
the price of which appears low under American condi- 
tions, may be uneconomical under European conditions. 
American manufacturers of machine tools will do well 
to keep this in mind. 


Grinding Shrapnel Punch-Tool Bits 
By J. W. THAYER 


The writer has recently been engaged in making 
punches for 75-mm. French shrapnel shells, and ran 
across a little kink which he believes will interest many 
readers of the American Machinist. 

These »unches are used in making the first perfora- 
tion in the billet. The perforation is made while the 
metal is hot, and requires a very hard, tough material 
for the punch. That used was a chrome-vanadium 
steel, much of it unannealed. Reduction of stock from 
4} in. to 34 in. was made in many cases, and as 
the lathe used was only 14-in. swing, and not very 
heavy at that, the question of reducing a piece of hard 
material from approximately 4 in. to 3 in. and of 23-. 
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This is the way it was 
done, with 4 in. depth of cut, and a feed of from 0.012 
to 0.016 inch. 

The tool used was a i-in. square tool bit in an 
Armstrong toolholder; plenty of top clearance was 


in. length was a difficult one. 





THE WAY THE BIT WAS GROUND 


provided, and after grinding to an edge, the tool was 
slightly flattened on the point. Tools ground as per 
sketch herewith are 50 per cent. more efficient than if 
left with sharp edges. Five minutes’ use will demon- 
strate this to any one interested. 


Jack Is Now a Toolmaker 
By E. A. DIXIE 


I am a trusting sort of soul, as a general thing, but, 
honestly, I could not bring myself to believe that those 
“Letters from Jack to Bill” were genuine. However, 
now I know that I was wrong, because Jack has, or had, 
a job in our toolroom. 

In spite of the statewide anti-treating law I have 
for the past eight or nine months been running the heat- 
treating department of the So-and-So Manufacturing 
Co. The firm makes a variety of agricultural imple- 
ments and has a well-equipped heat-treating plant to 
take care of the work from the other departments, 
among which is a toolroom with about twenty men. 

Of late the foreman toolmaker has had a lot of 
trouble to get men, and that I suppose accounts for the 
fact that Jack has, or had, a job there. 

The other morning about 10 o’clock Jack came stag- 
gering in with a big die block on his shoulder. I did 
not know that he was Jack then, nor for that matter 
do I now know that Jack is his name, but after you read 
the rest of this I think that you will agree that he must 
be Jack. 

Without putting the die block down he came over to 
the desk where I was and said: 

“Be you O’Neill?” 

“No,” said I, “my name’s Dixie.” 

“Be there a O'Neill here?” 

“Not that I know. What’s the idea? 
to drop that die block on him?” 

“No, I be one of the toolmakers, and this block is too 
hard to plane so the foreman said, ‘Take it down to the 
heat-treating department to O’Neill,’ and that’s why 
I’m looking for him. I’ll bet he can’t plane it any bet- 
ter than I can.” 

“I don’t believe he can; but you just put it down in. 
front of that furnace and I’ll see that it gets O’Neilled.”. 


Do you want 
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By BERTON BRALEY. 


Ami D the battle’s reek and noise, © 


“Somewhere in France,” across the sea, 


There is a bunch of Yankee boys 
Whose life or death depends on me; 
I do not know who they may be— 

They do not know my face or name, 
But to my skill and loyalty 

Their fate’s entrusted, just the same. 


A RIFLE or machine-gun part 
Wrong by a thousandth of an inch, 
May make a company lose heart 
Because it failed them in a pinch; 
I must not slack my task nor flinch 
From drudgery and dull detail, 
Lest in some crucial battle-clinch 
The arms we send our boys should fail. 


So WHEN I chafe at jobs that irk 
Or fret at wearisome routine, 
I must remember what my work 


And care and watchfulness may mean; 


And how our fighters must lean 
On men like me for tools of war: 

That, when conflict waxes keen, 
Will do the work they’re needed for! 


THE INSPECTOR’S PART 
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Ball Bearings for Electric Motors 


By A. H. MACCAFFRAY 
Ball Bearing Jo., Hartford, Conn. 





During the past twelve years ball bearings have 
been employed successfully in electric motors in 
America and in Europe, the application extend- 
ing to general-purpose motors as well as those 
for special purposes. 





in the technical press stating the pro and con 

of the application of ball bearings from the 
moter manufacturer’s viewpoint as well as that of the 
motor user and the ball-bearing manufacturer. 

The object of this article is to present the latest ex- 
perience in connection with ball bearings in electrical 
machinery. 

Through ball bearings distinct improvements are ob- 
tained, which may be clasified under three general head- 
ings—Electrical, Mechanical and Upkeep. 


Mire articles have appeared from time to time 


ELECTRICAL 


Ball bearings, of high-grade wearing and shock-re- 
sisting steel, being accurate to within very close limits, 
substitute rolling for rubbing friction, and therefore 
eliminate wear and permit motor manufacturers to em- 
ploy air gaps with clearness so slight, especially in in- 
duction motors, that power factors are considerably 
improved. They keep the shaft, and consequently the 
rotor, in the center of the magnetic field. 

Ball bearings are sealed to prevent the escape of 
lubricant, and this keeps the commutator clean. On 
d.c. machines commutators as well as coils are thus pro- 
tected against a conducting “slop” of oil and dust, and 
perfect commutation is maintained. Their precision 
and durability also insure better commutation. 

Freedom from brush sparking in flour mills, coal 
mines, textile mills, woodworking plants or wherever 


there is combustible dust reduces the danger of ignition - 


and explosions and thus lowers the hazard from fire and 
accident. 
MECHANICAL 


Compactness is required under conditions usually 
found in general industrial applications for both a.c. 
and d.c. motors. To obtain this, motor manufacturers 
develop, or try to develop, the greatest possible horse- 
power from given frame sizes. The reduced size per 
horsepower capacity gives greater output for acquired 
motor space. 

Babbitt bearings are usually designed with an over-all 
length of two and one-half or three times the diameter 
of the shaft which they are called upon to support. Con- 
trasted with this the length of the ball bearing proper 
on the shaft usually is not over one-third of the shaft 
diameter. Through ball bearings the over-all length of 
motors can be reduced from 10 to 30 per cent. 

To be sure, on motors in which the shaft is subject 
only to torque bearing friction is a small percentage of 
the motor loss. This condition obtains for the most 
part in direct-coupled units, such as pumps, motor-gen- 
erator sets, etc. These bearings carry little, if any- 


thing, above the weight of the rotor, and the pressure 
between the shaft and the bearing is slight and friction 
is at a minimum. 

Wherever such motors are running at high speeds 
even slightly unbalanced forces will produce consider- 
‘able bearing loads that tend to increase friction and 
wear. Where the shaft is subjected to bending strains, 
bearing friction becomes an important consideration. 
This is the case of belt- or gear-driven motors. The 
bearings are subject to severe binding, pounding or 
shock, especially at the drive end. Ball bearings in these 
instances show a very decided saving over plain bear- 
ings, especially if the self-aligning type, which compen- 
sates for shaft deflection or misalignment, is used. 
Power saving in ball bearings is entirely due to the fact 
that their friction is practically constant over a wide 
range of loads and because rolling is substituted for the 
rubbing action of plain bearings. 

As ball bearings. consume no more energy at start 
then they do at speed, acceleration is rapid and the 
starting torque improved several hundred per cent. 
Belt slippage is eliminated and it becomes possible to 
use smaller belts and pulleys. These savings are me- 
chanical only and are in addition to other economies 
that will be shown in the succeeding paragraphs. 


UPKEEP 


To gain a proper conception as to how ball bearings 
affect the cost of motor upkeep, an investigation was 
conducted and a series of questions submitted to a num- 
ber of users of ball-bearing motors. To the question 
of how much the total motor-repair bill was reduced 
by the use of ball bearings one company replied 60 per 
cent.; another 50 per cent., while a third stated, “We 
are sure of a large saving.” To a question as to how 
much have motor failures due to grounds on brush 
holders, cable and inside parts of motors been reduced 
on account of ball-bearing armatures one company 
said 80 per cent. and another 75 per cent. 

Ball bearings offer the motor user the solution of 
his lubrication problem. Ball bearings contained in 
bearing brackets, with lubrication chambers which are 
sealed on both sides by end caps, successfully prevent 
the intrusion of foreign matter and at the same time 
preclude the escape of the lubricant; and another ad- 
vantage is that they eliminate the frequent inspection 
of plain bearings as the user need not concern himself 
about sticking of oil rings. 

Motors equipped with ball bearings are free from the 
dirty condition caused by the collection of dust around 
the bearing heads by dripping oils. Safety against such 
conditions is worth the cost of the motor, especially in 
plants where dripping oil adds to the fire risk or is 
ruinous to the stock in process of manufacture. 

To illustrate how a ball-bearing motor will run more 
satisfactorily under conditions of neglect than a plain- 
bearing motor, observe how two motors operating side 
by side, one on ball bearings, the other on plain bear- 
ings, will act. The plain-bearing motor, as soon as 


the oil has become exhausted, will heat up and the bear- 
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ings will run to destruction, with the likelihood of the 
armature being stripped when bearing wear is suffi- 
cient to let the rotor rub on the pole pieces. 

On the other hand, the ball-bearing motor, because of 
the lubricant being held in the sealed chambers, and its 
lubricating properties not being exhausted as quickly 
as in plain bearings, will run for an indefinite period 
without showing any signs of heating or bearing wear. 
A motor of this kind requires oiling only three or four 
times a year to insure perfect bearing operation. 

An analysis of the foregoing statement clearly shows 
the following benefits obtained from ball-bearing 
motors: (1) Increased efficiency; (2) mechanical dura- 
bility; (3) decreased maintenance cost, and (4) free- 
dom from lubrication troubles. 


GEAR DRIVE 


Where gear drive is employed, ball bearings are of 
particular advantage in order that the proper distances 
between pinion and gear centers may be maintained so 
that the gears may run smoothly and quietly. Chatter- 
ing gears may be caused by wear in the bearings sup- 
porting the gears. After long service with this type 
of drive, ball bearings do not show any noticeable wear, 
consequently the gears mesh quietly and properly, wear 
very little and give more satisfactory service. 

Modern machine-shop practice calls for individual 
drive, and motors are usually placed on the machines 
where they will take up the least amount of room while 
being within easy reach of the operator. The saving in 
motor length has been pointed out previously. 

In motors for grinding rooms, buffing rooms, or where 
abrasive dust or grit is present, ball-bearing motors, 
because of the sealed bearing heads, keep foreign “‘mat- 
ter out of the bearing, and prevent frequent bearing 
renewal. 

Their use in the wood-working industry is general 
because they have eliminated inspections formerly re- 
quired whenever the plain-bearings motors were 
started. The operator on a ball-bearing motor need not 
be concerned about the oil ring sticking in the bearing 
or frozen bearings, or about belts coming off because 
of extreme starting resistance in the motor bear- 
ings due to tight belts. A prominent concern 
in the wood-working field writes: “The motors 
and dynamos which are equipped with ball bearings 
have given us complete satisfaction, and our power sav- 
ing has been enormous. We are saving a very large 
amount of money on our coal alone.” 

One of the difficulties on plain-bearing vertical motors 
is the starting. When the motor is stopped the oil film 
separating the bearing surface is destroyed. The start- 
ing effort is then very great until the film is reéstab- 
lished. Ball bearings, because they roll (not rub), do 
not depend upon the immediate circulation of the lu- 
bricant and thus this undesirable condition is avoided. 

A large motor manufacturer reports having used ball 
bearings in his vertical units for a number of years 
without a single complaint. 

The increased dependability of ball-bearing equipment 
in vertical motors has resulted in their recommendation 
by many of the most prominent electrical engineers in 
this country and abroad. Vertical motors are frequently 
required to operate in wet and dirty places, such as 
sumps, sub-basements, pumping stations, etc., where the 
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protection of sealed ball-bearing housing is most desir- 
able. By the use of ball bearings uninterrupted service 
is attained, and, after all, service in equipment and 
economic operation is what is always desired. 

Ruggedness and foolproof qualities of motors and 
bearings are prime requisites; but while the modern 
ball bearing is a highly refined product, with a manufac- 
turing accuracy of a few ten thousandths of an inch, 
yet because they may be had of the self-aligning type 
it is not necessary for motor makers to work to such 
close limits, and the usual manufacturer’s tolerances 
now generally employed in the manufacture of inter- 
changeable parts are quite sufficient. Thus it will be 
apparent that while motor makers require interchange- 
able parts in their standard work it is not necessary 
to have specially trained crews or inspectors to look 
after ball bearings any more than other parts. 


Alignment Chart for Dempster Smith’s 


Formulas for Cutting Speed 


By A. LEWIS JENKINS 


Associate Professor of Mechanical Engineering, University of 
Cincinnati. 


According to Dempster Smith (Trans. Am. Soc. M. E., 
Vol. 32, page 780) the results of tests published in the 
“Art of Cutting Metals” is closely represented by the 
formulas 

6.5 


ae 


for steel, 


V= for cast iron 


i 
Y fd 

V = Cutting speed in feet per min.; 

f = Feed per revolution; 

d= Depth of cut; 

fd = Area of cut 
the constants, 6.5 and 11, depend upon the character 
of the metal cut, the shape and life of the tool. For 
the varying conditions of operation these formulas may 
be written 


c 
V fa for steel 


and 


V= = for cast iron 


fd 
where c is a class factor and may be determined experi- 
mentally for any class of work and tool. 

The class factor for a given material and tool may 
be found by experimentally determining the cutting 
speed for a given feed and depth of cut and then sub- 
stituting these values in the above equations and solving 
for c or by using the chart to find c. This value of c 
is supposed to be correct for any feed and depth of cut 
taken with the same tool and under like conditions. 
Special graduations on the c-axis may be used to denote 
the various classes of work. 

Example: For a class factor equal to 10, what is the 
proper cutting speed for a depth of cut equal to # in. 
and feed of ,4, in. when cutting cast iron. Draw a 


line through 4 in. on the d-axis and 3, on the f-axis, 
and through the pivot where this line cuts the pivot 
axis draw a line through 10 on the c-axis and it will 
cut the V-axis at 44, which is the desired cutting speed 
in feet per minute. 
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To find the class factor c, for a given depth of cut, feed and 
cutting speed, draw a line through the depth of cut on the d-axis 
and the feed on the f-axis until it intersects the pivot-axis and 
through this point of intersection and the cutting speed on the 
V-axis draw a line and it will intersect the c-axis at the proper 
value. 

To find the cutting speed for a given depth and feed when the 
class factor is known, draw a line through the depth and feed, 
and through the point where it intersects the pivot-axis draw a 
line to ec and the latter will cut the V-axis at the desired cutting 
speed. 


PIVOT AXIS 








\ FEeop,f 
\ STEEL 
\ a ee ne: a 





L 1 1 i L ‘4. L 
T 7. T 


7 7 Tt t T 
Se Or Be al- Be Ye g- 
CAST IRON 
\ 


\ 
DEPTH OF CUT,a 
\ 
STEEL. 


qe a a ot | en 
eee 


| i I > l 





T | T T T T ' 4 T 7 4, T 
y- ge ot a aku Ss Fw oO aN 
CAST |tRON 



























616 AMERICAN 





A Heavy-Duty Horizontal Press 
By R. H. WADSWORTH 


Having need in our shop for a horizontal press of 
the mandrel type of about 20,000 lb. capacity and 
being unable to find anything on the market to answer 
our requirements we were constrained to build one 
to suit ourselves 

After studying the catalogs of manufacturers of 
mandrel presses we decided upon one that would answer 
our purpose and entered our order for the head only. 
From detail dimensions furnished we were enabled to 
make up a drawing in ad- 
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Signal Corps‘Wants Electrical Men 


The Signal Corps, U. S. A., has announced that it 
can use the services of a large number of men having 
electrical training. They are needed especially in con- 
nection with the radio communication systems in use 
in the military service. All classes of electrical men— 
wiremen, expert electricians, storage-battery men, tele- 
graph and wireless operators and men with electrical 
engineering training and experience—are wanted. The 
opportunity offered is exceptional because of the great 
interest and importance of this branch of the service, 





vance so that when the head 
was delivered we were ready 
to assemble the press. The 
illustration shows the com- 
pleted press with work in 
position. The maximum 
jength between anvil and ram 
is 7 ft.; largest diameter of 
pulley or gear that can be 
handled is 3 ft. The hand 
lever is 4 ft. long, and there 
are two gear ratios provid- 
ing one speed for light loads 
and another for heavier 
work. A pull of 100 lb. on 
the hand lever with the lat- 
ter gear ratio gives a result- 
ant pressure of 20,000 Ib. at 
the ram. 

The main frame is com- 
posed of a pair of 8-in. chan- 
nel beams securely bolted to 
the head and the anvil is ar- 
ranged to slide upon them, 
though not gibbed to them. 
Guide pieces are provided to 
keep the anvil in alignment, 
and the traverse is accom- 
plished by means of a rack 
and pinion. The end of the pinion shaft is squared 
for a detachable rachet wrench, which is shown in 
place in the illustration 

Two bars A and B, of rectagular section, take the 
thrust of the ram, the upper bar A passing through 
a slot in the end of the anvil, its weight being sup- 
ported by a roller at the bottom of the slot. This 
arrangement permits the free movement of the anvil 
upon the frame without tendency to tip up and bind. 
When the anvil is located at the right point to accom- 
modate the job in hand, 1} in.-diameter pins are passed 
through holes in the anvil and corresponding holes 
in the bars both top and bottom so that the strain 
comes directly upon the bars and is not transmitted 
to or through the frame of the press. 

A fork rest, vertically adjustable, is mounted upon 
the frame in such manner that it can be easily moved 
to whatever point it may be required to support the 
work. 

Two faceplates with U-shaped openings are provided 
for supporting the work under pressure, these plates 
being mounted upon studs projecting from the face of 
the anvil. 














A HEAVY-DUTY MANDREL PRESS 


which has been most aptly characterized as the nerve 
system of the army. Men engaged in the radio divi- 
sion of the communication work in particular have an 
increasingly important part in the great intelligence 
system upon which army operations are almost totally 
dependent. The work may be divided into three gen- 
eral classes, depending on the character and amount of 
experience had by the individual; namely, radio oper- 
ators, radio mechanics and field radio experts. 
Application blanks for service in the radio work of 
the Signal Corps may be secured by addressing the office 
of the Chief Signal Officer, Land Division, Training 
Section, Washington, D. C. Men of draft age may make 
application, and if qualified will be inducted into the 
army, at their request, for service in this branch of the 
Signal Corps. After enlistment or induction all per- 
sonnel will be sent to one of several radio schools for 
six weeks to three months of intensive training in one 
of the three general branches of the radio work for 
which their previous experience qualifies them. Some 
of the personnel completing these courses will be com- 
missioned, and the opportunity for advancement for all 
graduates will depend on the individual ability. 
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Industrial, Mill or Job Gearing—To What 
Extent Can It Be Standardizedr 


By FRANK BURGESS 


Boston Gear Works, Norfolk Downs, Mass. 





This paper was read before the American Gear 
Manufacturers’ Association May 14, 1917, but 
has not up to this time been published in the 
technical papers. In view, however, of the fact 
that gear standardization is to be the theme 
of the forthcoming annual meeting to be held 
at White Sulphur Springs, W. Va., Apr. 18-20, 
it seems especially timely. 





to mechanical magazines have been written on 

the various subjects of gearing, going into 
lengthy details with which the members of this associa- 
tion are familiar. There does not, however, appear to 
be any organized movement by the members to date 
as to how orders shall be placed and accepted so as to 
reduce to a minimum any dissatisfaction occurring in 
such transactions: Whereas in general the manufac- 
turer is usually posted:on the details of standard 
dimensions it is not customary with the average person, 
in placing orders, to specify the limits of error on the 
various measurements given. Years ago I received an 
important order for automobile gears, wherein was 
printed in small type the expression, “suitable for the 
purpose intended.” The result in this instance was a 
costly lawsuit, which might have been avoided had the 
order been received with more explicit information. 
Even granted that an actual lawsuit may not be in- 
curred, it is desirable that manufacturers receive. clear 
specifications in order to give satisfaction to their cus- 
tomers. 


“to m number of books as well as contributions 


STANDARDIZATION 


The Society of Automotive Engineers for years has 
been working to standardize various parts of the 
automobile, the manufacture of which has reached such 
a high state of perfection that it behooves all other 
manufacturers to give the same attention to standardi- 
zation as is given by this eminent society. For instance, 
take the subject of heat treatment of steels used in 
gearwheels, shafts or other parts of the automobile; 
certainly we should have similar standardization in 
our association. I have adopted the S. A. E. standard 
for heat treatment in the manufacture of gears, and 
use it today for the usual gears manufactured particu- 
larly for automobile purposes. The standardization of 
steels for various purposes specified by a committee 
would also be of great service to the American Gear 
Manufacturers’ Association and be well worth the time 
put into a meeting to have it thoroughly threshed out. 

I would suggest that all manufacturers of gears, 
before accepting orders or giving estimates, have a 
list of specifications that should be mentioned in an 
inquiry as well as in an order, and the following subjects 
might be entertained: First, the material to be used. 
Steel—There seems to be no unity of ideas among 


manufacturers, outside of the automobile industry, 
or customers as to what line of steels to adopt for 
ordinary gear-using purposes. Standardization of this 
sort would tend to create a better standardization of 
materials as now furnished by steel manufacturers 
by having them checked up by methods that could be 
adopted by this association. In these abnormal times 
there will be a greater necessity of holding the manu- 
facturers of steels to greater care in the analysis and 
final inspection of steels before shipment, so as to elimi- 
nate the costly chemical and physical tests now made by 
gear manufacturers. 

Bronze—The subject of bronze, which is used a great 
deal for worm-gear purposes, also should be standard- 
ized with respect to analyzing the component parts 
most suitable for worm-gear purposes. The Govern- 
ment and the automobile trade have formulated their 
own specifications, and similar specifications should be 
adopted where greater durability and nonfriction quali- 
ties are to be obtained, particularly where helical-shaped 
teeth and a sliding motion is desired rather than a 
rolling motion, as in the spur-gear type. 

Cast Iron—In regard to the material called cast iron, 
with a tensile strength averaging 15,000 to 17,000 lb., 
there has been a tendency for the last ten years to 
specify a material possessing 27,000 to 30,000 Ib. tensile 
strength, usually called semi-steel, or gun iron; also a 
material of higher grade and greater tensile strength 
averaging from 50,000 to 60,000 lb., commonly known 
as steel castings. 

Fiber, etc.—For the softer and noiseless materials, 
fiber, rawhide, cloth and the Bakelite Micarta-D, and 
how and for what purpose such materials shall be used, 
taking into consideration the question of durability, 
tables giving the exact conditions under which gears 
of this type could be used would be valuable to the 
manufacturer of gears, as well as to customers. 


HAMMER TEST METHOD FOR DETERMINING THE 
STRENGTH OF GEAR TEETH 


Some years ago I manufactured a hammer-test ma- 
chine, an article on which was published in the Amer- 
ican Machinist of Jan. 12, 1912, for determining the 
comparative strength of gear teeth subjected to great 
shocks and strains, particularly for automobile gears. 
Such a machine could be used for standardizing the 
subject of breakage rather than mere tensile-strength 
machines, which are riot so convenient to use, besides 
being more costly in operation as well as in first cost. 
Furthermore, a real test of the exact condition of the 
gear teeth should be made after they have been hard- 
ened, and if failure occurs before the standard limit 
has been reached it can be determined whether the right 
steel has been used, as well as the proper method of 
heat treatment. 

Therefore, in placing orders specifications should 
make known how high and how many times a 10-lb. 
hammer raised a certain distance, say 30 to 48 in., can 
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strike a tooth up to the time of its breakage. Regard- 
ing a part of this article on the hammer-test machine, 
printed in “American Vanadium Facts” of April, 1912, 
printed in Pittsburgh, it states: “The manufacturer 
who wishes to know the quality of his output must make 
use of numerous tests, both for raw material and fin- 
ished products.” A table giving the results: of various 
tests made with this machine can be seen in this article, 
which shows the number of blows that certain materials 
resisted before breaking. The standard-tést gears used 
were 6-pitch, 15-teeth, l-in. face, 144-deg. involute. 


STYLE 


The shape or style of gear, including the exact dimen- 
sions of web or spoke, as well as hub, is an important 
subject, which cannot be reduced to a standard,~ but 
depends a great deal on the designer and the particular 
purpose for which such gears are to be used. There are, 
however, certain general dimensions which can-be kept 
by referring to the standard catalogs of. stock gears, 
which are usually correct for the size shaft on which 
the gear is intended to be used. A suggestion on this 
would be that dimensions of hole and face for certain 
sizes of standard gears now used shall be printed and, if 
accepted by the association, be used as far as possible 
in placing orders for gears, manufacturers and design- 
ers to use this as a standard before placing orders, and 
as far as possible to adopt the standard stock gears 
manufactured by various concerns, if these standards 
agree with same. 


KIND OF GEAR TO BE USED—SPwR, BEVEL, ETC. 


Specifications should be given of the mating gear, 
as a manufacturer can more satisfactorily fill a cus- 
tomer’s requirements if he possesses full information 
of this gear and all the conditions under which it is to 
be used 


PITCH—DIAMETRAL, CIRCULAR OR CHORD 


This usually comes under the head of diametral pitch, 
as the one most commonly used; but in the duplication 
of old gears it is necessary sometimes to give specifi- 
cations of the circular or chord pitch. Anyone not 
familiar with the economy and construction of a gear- 
wheel should be encouraged to use the diametral pitch 
and to adopt it almost entirely over the older type of 
circular, or chord, pitch, which is now becoming obso- 
lete. Chord pitch, however, has its advantages over 
diametral, particularly for worm wheels where there 
are a small number of teeth (less than 30, and particu- 
larly less than 20), in avoiding the undercut or a 
weakened form of tooth, and is highly recommended 
where possible to be used. 


PITCH DIAMETER 


Orders for gears stating diameter is understood to 
be the pitch diameter, and for the sake of definiteness 
should be so specified; also the pitch diameter of the 
mating gear should be given, in order that the gears 
can be properly tested before completion. In all cases 
we have established a rule to cut with the limitation 
of error on small centers rather than on larger centers, 
as will be seen from the table on “Standard Limits” 
here presented. For instance, a gear cut for a pitch 
diameter of 6 in. would be tested on a center-testing 
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machine with the centers set at exactly 6 in. minus 
0.006 in. for all gears cut 6 diametral pitch. Other 
pitches commonly used are shown in the same table. 


NUMBER OF TEETH OF WORM GEARS 


.. Where it is immaterial to obtain an exact ratio it 
is always best for gears meshing with multiple-thread 
worms to have an.odd-_ratio.of reduction, as.this wil! 
give a better generating movement than could otherwise 
be obtained, as related in a pamphlet which I published 
on the subject of worm gears, worms and spirals. 


FACE 


The face is a matter of design and depends greatly 
upon the material used. For instance, a.steel gear 
could be used to advantage with the face half, or less 
than half, that of a cast-iron gear. or where a weaker 
material is used. It is just as well, however, for gears 
to be standard and as near as possible to the stock gears 
now made, providing that they are considered proper for 
the diameter and the size of the shaft. used. 


DIAMETER OF HOLE 


This is also a matter of judgment and cannot be 
determined by a set rule for all purposes; but for the 
ordinary machines in use I would refer again to the 
usual stock gears in the market. 


Hus, IF ANY, AND PROJECTION 


Where spur gears are used hubs are not always 
necessary, particularly where wide-face gears are 
adopted. On the narrow-face gears a hub is usually 
necessary to give stability to the movement and lessen 
the wobble that may occur. For helical or worm gears, 
particularly helicals where the end thrust is consider- 
able, it is usually necessary to have hub projection 
in order to take care of the end thrust by the use 
of setscrews or pins which can be easily passed through 
the hub in addition to the use of keys. 


CENTER DISTANCE, IF FIXED 


It is important in accepting orders to know if the 
center distance is fixed, so that there may be no mis- 
understanding as to the exact pitch diameter the gears 
are to be cut. As mentioned under the head of pitch 
diameter, it is necessary, however, to establish a slight 
error in regard to the center distance, and the same 
table which I have mentioned under pitch diameter can 
be adopted as they are practically the same. 


Form OF TootH, IF Not INVOLUTE 


On account of the various methods of cutting gears, 
some of the epicycloidal form, some of the short and 
long addenda, or stub tooth, and some of the extreme 
angle of 30 deg., as on special worm gearing, it is 
not well to accept an order unless the specifications of 
the tooth form are clearly given. 


KEYWAYS OR SETSCREWS, IF ANY 


The standard that we have adopted for the straight 
keyway, which is generally used for the smaller gears, 
is specified on page 87 of our 1917 gear catalog. This 
we have found usually satisfactory. I would suggest, 
however, that for sliding purposes where the gear slides 
on the shaft or the shaft slides on the gear that a 
larger key be used for various reasons, and which in 
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my own case I have found to be much better than the 
ordinary key that is used where the gear is fastened 
securely to the shaft. I also advocate that these keys 
be used in multiples, not less than two. The taper keys, 
if adopted, should be used as in the list published in 
the “American Machinist Gear Book,” by Logue, page 
131. This gives 4-in. taper to the foot. 


QUALITY, ACCURACY AND FINISH REQUIRED 


Quality and accuracy are necessary for most gears. 
Finish, however, is a matter of preference, but not 
necessary where used, as in automobiles, out of sight, 
and run in a bath cf oil. Therefore if the required 
accuracy is obtained, that is all that is necessary. The 
grinding process is usually the best. Where a high- 
grade finish is required, it should be specified, and 
which side of the gear is in sight. 


PURPOSE AND SPEED, UNLESS ORDINARY 


The exact purpose to which gears are to be put 
should be specified, as well as the speed, in order that 
the tests and inspection may be more intelligently made. 
If such information is not given the manufacturer is 
not responsible, provided he follows the exact speci- 
fications in other respects. 


WORM AND RATCHET, OR HELICAL, IF RIGHT 
oR LEFT HAND 


Worm and helical gears are as apt to be left-hand 
as right-hand. If this specification is omitted and a 
hob is made up say, for instance, for right-hand, and 
then it is found that left-hand is required, it would 
be very expensive, especially in the case of worm gears, 
to make up another hob for left-hand. 


PRESSURE ANGLE OF TEETH, UNLESS 143 DEG. STANDARD 


On bevel gears with 15 teeth or less, where heavy 
duty is performed, 20 deg. angle is desirable, and in 
some instances on worm gearing and spurs. By the 
use of this special pressure angle a smaller gear can 
be used which will transmit safely heavy loads, as the 
143-deg. pressure angle is not desirable in many cases 
where the power is great and the driving member is 
small. 


DRAWING, SKETCH OR BLUEPRINT 


One of the above is always desirable on receipt of 
inquires or orders. This will eliminate a great many 
errors that might otherwise creep in in the giving and 
receiving of orders. A drawing will very often bring 
out little details that are otherwise not expressed where 
an order is merely written, and even on small orders 
the time put on an ordinary rough sketch should be 
encouraged. 


MAKER’S IDENTIFICATION AND LIMITS OF ERROR 


The method of stamping gears with data such as 
the gear ratio, pitch, style, symbol and pressure angle 
and maker’s name is becoming more and more good 
practice and is valuable. Where two concerns manufac- 


ture the same style of gears it is necessary that they, 
at least, have their name stamped on the gear, as well 
aS some symbol for the date, so that in case of re- 
placement or defects the matter may be taken up with 
the proper person. 
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As mentioned in the beginning of this paper, the 
limit of error to be allowed is a most important matter 
for discussion by this organization, and I have pre- 
pared a blueprint giving the standard limits, unless 
otherwise specified by the customer, that have been 





TABLE OF STANDARD LIMITS, UNLESS OTHERWISE 
SPECIFIED, USED AT THE BOSTON GEAR WORKS 


Holes in all cases +0.000 can be —0.0005 in. up to 2 in., and 
—0.0010 in. from 2 to 6 in. 

Width of face may be +0.002 in. up to 4 in., +0.005 in. from 4 
to 2 in., and + 0.010 in. over 2 in. 

Length through hole may be —0.000 in. in all cases and +0.0025 
in. up to 4 in., +0.005 in. from 3 to 2 in., and +0.010 over 2 in. 

Hub diameter may be —-0.000 in. in all cases and may be 
+0.005 in. up to 3 in., +0.015 in. from 34 to 2 in., and +0.025 
over 2 in. 

Backing distance on bevels from tip of tooth to end of hub 
may be +0.000 in all cases and may be .—0.002 in. up to 16 pitch, 
—(.004 in. from 16 to 10 pitch, and —0.005 in. from 9 to 3 pitch. 

Outside diameter may be +0.000 in. in all cases and —0.005 
in. up to 10 pitch, —0.007 in. from 9 to 6 pitch, and —0.015 in. 
from 5 to 3 pitch. 

Eccentricity of the outside diameter may be 0.002 in. up to 
16 pitch, 0.003 in. from 16 to 10 pitch, 0.005 in. from 9 to 6 
pitch, and 0.010 in. from 5 to 3 pitch. 


Eccentricity of pitch diameter may be 0.001 in. up to 4 in., 
0.002 in. from 4 to 8 in., and 0.003 in. from 8 to 24 in. Helicals, 
spirals and bevels to be held close to 0.001 in. 

Run out at the rim may be 0.001 in. up to 3 in., 0.002 in. from 
3 to 6 in., 0.003 in. from 6 to 9 in., 0.005 in. from 9 to 12 in., 
and 0.010 in. from 12 to 24 in. MHelicals and spirals to be held 


close to 0.001 in. 
Center distance may never exceed standard, but may be below 
standard by the following amounts: 64 pitch, —0.002 in.; 32 


pitch, —0.003 in.; 24 pitch, —0.004 in.; 16 pitch, —0.004 in.; 12 
pitch, —0.005 in.; 10 pitch, —0.005 in.; 8 pitch, —0.006 in.; 6 
pitch, —0.006 in.; 5 pitch, —9.007 in.; 4 pitch, —0.008 in.; 3 
pitch, —0.010 in.; 2 pitch, —0.012 in. 





established in our shop for our inspectors’ use, and a 
copy of this will be sent to any member of the asso- 
ciation for his information. I would be glad to receive 
correspondence in reference to this matter and will 
endeavor to reply as far as possible, so that later on 
we can take a vote on some set of tables of this kind 
after it has been thoroughly investigated by the mem- 
bers. 


UNWARRANTED ACCURACY IN THE MACHINING OF 
VARIOUS PARTS 


In my shop it was found necessary to establish these 
limits, which have proved very successful for a number 
of years, and practically few changes have been made 
on this list. The average gear order is liable to be 
placed by a draftsman who is not fully competent to 
give limits, and if limits are given they often call 
for unwarranted accuracy, thereby increasing greatly 
the cost of production and causing delay in the manu- 
facture. For instance, we have sometimes received 
orders from responsible concerns asking for the fourth 
or fifth figure decimal in regard to outside diameter 
and face of gears, which to those versed in the business 
is known to be impractical and unnecessary. With the 
confusion existing on this matter—absolutely no stand- 
ardization of terms such as back lash, hub projection, 
lead and pitch, pressure angle, size of hole, keyways, 
etc._-_some table giving these limits of error, where not 
necessary to be otherwise, would be a great boon to 
gear manufacturers. Bear in mind that it will be 
absolutely impossible to get out a set of tables that will 
cover all cases, but from experience in my own shop 
probably 90 per cent. of all orders will be covered 
by the table I have submitted. 

Regarding the standard limits on the limit tables 
submitted, I would particularly refer to the matter 
of backing distance of bevel gears, which is an im- 
portant matter to have standardized, as this distance 
is theoretically figured from the pitch diameter to the 
end of the hub, but in measuring it is taken from the 
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tip of the gear to the end of the hub. The limits as 
expressed on the sheet have been quite satisfactory in 
our own manufacture. 

In conclusion I would say that I would be very glad 
to obtain any sheet from other members that may be 
used by them and found to be satisfactory, and if each 
member is willing to submit a sheet similar to the one 
which I offer this would be invaluable to the association. 
In this way a comparison could be made of the various 
limits allowed by the different members, on regular 
work, and after comparison has been made, where the 
majority agree to certain limits, a standard could then 
be established for the association, and anyone coming 
within these limits would have the approval of the 
association as to the manufactured product. These 
standard limits could then be printed and circulated by 
the different members of the association to the trade, 
and a similar standard of measurement established as 
is now adopted by the S. A. E. in regard to the stard- 
ardization of material and heat treatments. 


Harry Replies to His Uncle 


(Contributed.—With apologies to the real author of this series.) 


‘Dear Uncle—I am in receipt of your letter of 
recent date, copy of which appeared on page 226 of 
the American Machinist, and I was very much inter- 
ested in the new psychological employment wrinkle 
which you outlined therein, particularly as we, in 
common with other and more prominent industries, 
have experienced considerable difficulty in securing 
efficient help. 

We did not happen to have a one-legged man available 
for the head of the employment department (all of our 
elevators being properly equipped with safety devices), 
but we were able to secure the services of a young 
female person of more or less charming and business- 
like appearance, who laid verbal claim to a thorough 
understanding of the vagaries of human nature, backed 
by a wide experience 
in the assorting and 
classification of all 
kinds of jobseekers, 
and assigning to 
them positions to 
which their peculiar- | QBj/jesle’ a 
ities best adapted “ ‘ma mel 
them. She gracefully hr 
acknowledged her 
twenty-three summers—she did not mention any win- 
ters, which in view of recent weather conditions I 
thought somewhat strange—and modestly admitted that 
she was the best litle help-getter in seven counties. 

After adjusting the position of her escritoire to her 
satisfaction, putting up suitable decorative units of 
lavender and cerise ribbons, arranging sundry bric- 
a-brac to secure just the proper effect and requisitioning 
the purchasing department for a Mojave rug, she settled 
down to her business of filling our shop with tool- 
makers, etc. (especially the latter), of irreproachable 
manners and incomparable appearance. 

Believe me, they were some toolmakers! They wore 
just the right weight of horn-rimmed spectacles, parted 
their hair three degrees west of the meridian, and 
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their taste in neckwear was something phenomenal. 
Many of them were able to get along for a whole week 
without getting more than one spot on their immaculate 
creepy de chinee aprons. I did not notice that any of 
them smoked “Pulchritudes;” most of ’em seemed: to 
prefer the commoner brands—Meccas, Camels, etc., but 
they knew more about sine bars, Johanssen gages, dial 
indicators and _ buttons 
than the men who invent- 
ed them; in fact not a 
few of them seemed to 
have all their own but- 
tons, while others — but 
why go into details? 
Things were going along 
very smoothly indeed until 
one sad day the Lady Di- 
rectress of the Employ- 
ment Chiffonier—pardon me; the Employment Bureau— 
up and married the best-looking toolmaker in the whole 
bunch. 

This would not have been a serious matter in itself, 
but when the fellow stayed out a whole week to celebrate 
the event by getting canned, I was obliged to can him. 
He wasn’t much of a toolmaker anyway. 

In the reign of chaos immediately following the 
resultant breakdown of our necessary article of in- 
dustrial furniture, the office boy stepped into the breach 
and assumed charge of the hiring, while the fireman, 
a husky and peculiarly appropriate individual for the 
job, attended to the firing. However, as the aforesaid 
office boy (whose hair was a delicate shade of brick) 
flatly refused to hire on anybody whom he could not 
lick, his policy soon assumed the prospect of a grave 
menace to the standing of our little concern in the 
athletic field, and I was obliged again to interfere with 
things. 

We now have a full-fledged and certificated Psycho- 
logical Engineer attending to this essential feature of 
our business, and we have a complete assortment of 
mauve, ecru, and roses-of-ashes blank forms to carry 
out the details. The dark black forms with margins 
of the same shade have not yet been delivered, owing 
to an unfortunate controversy with the stationer as to 
the point where the body color should leave off and 
the border begin, but no doubt this will be satisfactorily 
arranged. 

I see no reason why things should not go along 
swimmingly now that we are well started, but despite 
the rosy outlook, there are moments when I feel an 
unaccountable discouragement, and it seems as if 
nothing would do but that I get into my overalls, go 
out in the shop and fire somebody. I thank you for 
vour kind suggestions, and will keep you posted as to 
results. Your graceless nephew, 

HARRY. 

P.S. Can you tell me where I can get the right shade 
of white ink, in barrel lots, for filling out the black 
forms? H. 





Ott Plain Grinding Machine—Erratum 


On page 553 in the description of the Ott plain grind- 
ing machine an incorrect address was given. The cor- 
rect address of the Ott Grinder Co. is Indianapolis. 
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II.--Work on Setting Dials 





These dials have some accurate slotting and 
notching operations which are performed after 
the blanks are turned by means of a special in- 
dexing fixture which is here described in detail, 
after a general account of some of the preceding 
practice on other parts of the work. 





made at the Marchant Calculating Machine Co.’s 

plant in Oakland, Calif., are illustrated full size in 
the illustration, Fig. 16. The dials are carried side by 
side on a spindle to form a drum, and in assembled 
condition they are mounted between the side brackets 
at the rear of the base of the machine. 

There are 12 of these dials to each drum or set; 
all are of cast brass, and of uniform diameter, thick- 
ness, bore, etc., but all vary from one another in respect 
to the locations of certain groups of slots which con- 
trol the action of the different dials and their move- 
ments in relation to other apparatus in the machine. 

Upon examining the illustration, Fig. 16, it will be 
noticed that nine dials in the drum, counting from 
right to left, are each provided with operating pins 
placed in radial slots in the left face of the dial. There 
are nine of these pins in each dial and they are adjusted 
outwardly into operative position by a sheet-metal cam 
which is set at the desired point by means of a lever- 
shaped projection clearly represented at the bottom of 
the drum. The cam is mounted upon a large hub 
machined on the face of the dial, and in operation is 
set to throw out one, two, three or more pins, up to 
nine, according to the computation to be performed on 
the machine. If the cam is moved in the reverse direc- 
tion, the operating pins are withdrawn, and their ends 
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then stand flush with the dial periphery and in inopera- 
tive position. 

The location of the slots in the dials vary from one 
dial to another, as pointed out above, the entire series 
in the set of dials taking the form of a number of 
helixes across the face of the drum when the dials are 


assembled in place upon their spindle. This feature is 
quite noticeable when the illustration of the drum is 
examined carefully. 

There are many interesting features involved in the 
production of these dials, particularly as the work 
reaches the point where the cutting of the slots is ac- 
complished. This operation is performed in a milling- 
machine fixture, in which are incorporated some novel 
details of design. 

The dimensions of the dials and the locations of the 
various slots are given in Figs. 17 and 18, where two 
disks, Nos. 3 and 4 in the drum series, are represented. 
While they are alike in genera] dimensions, their slots, 
as noted, are differently placed as to angular position, 
and for this reason the two dials are illustrated as 
indicative of the varying slot positions throughout the 
series. A brief consideration of the angular advance 
which the group of slots in one dial bears to the corre- 
sponding group in the adjacent dial will give an idea 
of the helical arrangement of the slot groups through- 
out the entire series of dials which constitute the as- 
sembled drum. 

In laying out these slots in the different dials to 
secure their correct angular relationship, and in con- 
structing the special fixture for the milling of these slots 
in all of the dials, some important problems came up 
for solution; and on the toolroom end of the work the 
milling-machine dividing head proved indispensable, as 
it so often does in cases where accurate spacing be- 
tween holes and slots is required on special jigs and 
fixtures. 

The slot-milling fixture with its indexing features will 
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be taken up in detail at a later point in this article, 
and some attention will also be given to the process of 
making certain of its members in the tool department. 

Returning for the moment to the dials themselves 
they have, as indicated by Figs. 17 and 18, a common 
diameter of 2.325 in. They are provided with hubs o1 
shoulders at each side, the one for the operating cam 
referred to being on the left side and having a diameter 
of 1.574 in., which leaves an allowance of 0.001 in. 
under the diameter of the hole in the sheet-metal cam 
member which fits over the hub. The outer rim of 
the dial extending beyond the two shouldered portions 
is 0.10 in. thick, and the thickness of the body of the 
dial is 0.275 in. The bore is finish reamed to 0.4062 
in. in diameter. 

MACHINE WORK 


The dials of cast brass, after boring and reaming 

to the size of a work-holding arbor, are turned and faced 
in a lathe as illustrated by Fig. 19, which shows the 
method of holding the brass disk on a short plug arbor 
provided with a taper shank fitting the hole in the 
head spindle. The body of the arbor is closely fitted to 
the reamed hole in the brass disk, and is split for a 
short distance to enable a slight degree of expansion to 
be effected by a taper draw-in plug fitted into the cen- 
ter of the arbor. 
_ The facing and turning of the piece is accomplished 
with simple tools which in the finishing cuts are con- 
trolled by carriage stops and checked for accuracy of 
work by micrometer measurements over the particular 
dimensions. 

A reaming operation follows to assure the bore of 
the dia! being exactly to size after the piece has been 
rough-turned on the lathe arbor. It is accomplished 
in thé jig shown on the drilling machine in Fig. 20. 
Here only a minute amount of metal (merely a scrap- 

















THE SETTING DIALS SHOWN ASSEMBLED IN 


THEIR DRUM 


FIG. 16 


ing cut) is removed with the tool, the latter being con- 
trolled as to steadiness of running by the guide bush- 
ing, while the work is free to float under the tool with- 
out the necessity of clamping in the jig. 

After the finishing of the blank dial to size and thick- 
ness it is ready for slotting on the index-milling fix- 
ture, Fig. 21, which is used on the table of a hand mill- 
ing machine. This fixture is so constructed as to ac- 
complish with one index plate the slotting operations 
on all the different dials in the drum of the calculating 
machine; for though the slot groups are all differently 
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positioned in relation to their individual dials through- 
out the set, they are all of the same spacing, so that 
with the adjustment to be later described, the one index 
plate not only locates the slot groups, but also the 
through slots milled across the edges of the dials. 

The index plate of this fixture is over four times the 
diameter of the dials to be slotted. Therefore any 
possible error that might exist in the index plate itself 
would be reduced to negligibilty as a consequence of 
the reduced ratio. The work is secured in place on 
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FERENT POSITION OF SLOTS 
the fixture by a quick-acting clamping device, and when 
the dial has been slotted it is removed by an ejecting 
arrangement analogous to the device commonly used 
in press tools for ejecting blanks from the die. 

As the dials come from this slotting fixture they are 
placed on holding pegs or rods secured in blocks, as 
in Fig. 22, where they remain until required at the 
assembling bench. Each rod carries a stack of 20 or 
more dials, so that one rod is thus the holder for No. 
1 dials, the next rod for No. 2 dials and so on. Thus 
in making up the drum, the assemblers take one dial 
for each drum from each stack on the board, and thus 
they avoid confusion. 


HANDLING FINISHED MATERIAL 


The closets in Fig. 22 are the storage cabinets for 
such parts while awaiting transfer to the assembling 
benches. The system of boards, with their vertical pegs, 
serves all the purposes of tote boxes or trays and 
enables the finished dials to be handled without danger 
of becoming marred or injured from their edges strik- 
ing one another or against other parts. 

This system of handling parts of this character is 
developed for general use about the plant and forms of 
itself a good indication of the careful and painstaking 
methods or the organization in putting work through 
the factory. 

The working drawing, Fig. 23, may now be examined, 
as this shows the important features of the fixture. 

The base A is of cast iron and is bored out at the 
center to receive the vertical spindle B which has a 
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15-deg. bearing under its upper shoulder, and which is 
fitted at its lower end with a bearing ring C beveled 
to the same angle and adjusted properly to its seat 
by means of the split nut D which is clamped to the 
threaded portion of the spindle by a fillister-head screw 
at E. The upper end of the spindle is turned down 
to a 7.750-in. diameter to receive the two circular 
plates F and G, the lower plate F being fastened to the 
shoulder on the spindle by four 10x32 fillister-head 
screws and one j-in. dowel pin. The upper plate G, 
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This carrier, or it might better be called a faceplate, 
is made with a hub on its under side, which fits snugly 
into a seat bored in the upper end of the spindle. The 
flange on J allows three small countersunk machine-head 
screws to be utilized for holding it in place on the 
spindle; also a small dowel is used to locate it definitely, 
irrespective of the screws. 

The carrier J has at the top a central hub or pilot 
which is ground to 0.4055-in. in diameter to receive 
the work or dials to be slotted. The dials are all 
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FIGS. 19 TO 22. 
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VARIOUS OPERATIONS ON DIALS 
Fig. 19—Machining dial blanks in the lathe. Fig. 20—Reaming operation in the drilling machine 


Fig. 21—The indexing fixture. 


Fig. 22—Storage of dials before assembling 


or index plate proper, is adjustably mounted on plate F, 
the knurled head plug at H in one of the locating 
holes Nos. 1 to 9 giving the index plate the desired 
position in respect to the lower plate. Four collar- 
head screws through slots at 7 secure the index plate 
to the lower plate when adjustment has been made. 
This arrangement provides for the desired amount of 
adjustment of the index plate around the axis of the 
spindle, consequently for the requisite degree of angular 
adjustment in respect to the work itself, which is 
mounted upon the carrier J which in turn is secured 
directly to the spindle. 





jig drilled on the center line at a point near the 
periphery to receive the small locating pin K. Another 
small hole, which will be seen in this view of the work 
and which is jig drilled in a preliminary operation, 
is a ,*,-in. hole put in radially from the edge to re- 
ceive a spring plunger or detent which acts as a stop 
to control the cam ring with which the dial is fitted 
when the series of dials are assembled into the drum 
unit for the calculating machine. 

When the dial to be slotted is placed over the hub 
on carrier J it is secured by the slip washer L and 
the screw M which is operated by the snap handle N. 
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The latter is 14 in. in length and 0.400 in. in diameter 
so that it may allow the work to be slipped down over it 
and into place on the fixture, when in the vertical posi- 
tion on the milling machine, after which the handle 
can be brought down to a horizontal position and given 
a slight turn to tighten the screw and bind the washer 
and dial in position. To release the work the handle 
is merely turned back to free the washer, the washer 
removed and the handle raised to upright position. 
The knock-out bar O is then operated by a lever 
projecting from the front of the fixture, pushing up 
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the three ejector pins P and lifting the work from 
its seat on the spindle. 

The three pins are shouldered at the bottom and 
fit into holes drilled in the face of a round plate which 
is mounted on the reduced end of the knock-out bar 
O and which is a sliding fit in the chamber bored in 
the spindle. Above this plate is placed a compression 
spring which forces the knock-out bar downward as soon 
as the operating handle in front is released. 

The snap handle N is held perpendicular while the 
work is being removed by means of a small spring- 
actuated detent which is inclosed in the body of the 
clamp screw M, the pointed upper end of this detent 
entering a corresponding seat in the lower end of the 
handle, keeping the latter upright while the work is 
changed. 

The index plate G is 103 in. outside diameter by 
§ in. thick. It has three groups of index notches cut 
into the edge, these notches having an included angle 
of 20 deg. The locking device is in the form of a 
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thumb latch Q which is normally held in engagement 
with one of the notches by means of a flat spring, as 
indicated on the drawing. The block R directly opposite 
the index latch is a fixed guide for setting the slotting 
cutter for the work directly on the center line. The 
milling cutter used is 0.079 in. thick by }3 in. in diam- 
eter. 

The group of nine notches’ at S in the index plate 
are for locating the nine radial slots as shown at S-2, 
Fig. 17, and S-3, Fig. 18, these slots being required 
in the faces of nine of the dials in the drum unit. 


















































SLOTTING DIALS 
The slots are uniformly spaced in respect to each other 
in all dials, but the position of each group in relation 
to the center line AA (Fig. 17) varies with each dial 
in the set. There is an angular advance by a definite 
amount from the first slot in the first dial of the set 
to the corresponding slot in the next dial, and so on 
throughout the set. But, as has been pointed out, the 
spacing between slots is alike in all dials so that the 
one set of index-plate notches at S, Fig. 23, serves for 
all dials, the necessary adjustment to secure the offset 
relation of one group of slots to the next group being 
effected by the plug H and the nine holes by which the 
index plate is located in relation to the lower plate F. 
If we examine the detail drawings, Figs. 17 and 18, 
we find that the dials have the slots spaced just 3'r 
of the circumference apart, which would include an 
angle of 9 deg. 43 min. 47.02 sec. If these dials were 
to be slotted directly on the dividing head of a milling 
machine the desired spacing could be obtained by using 
the 37 circle on the index plate of the dividing head 
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and making one turn plus three holes, or 40 holes for 
each advance of the index crank. This is in fact the 
index movement used in cutting the nine notches S 
in the index plate for the fixture in Fig. 23. 
Comparing now the two dials in Figs. 17 and 18, 
it will be seen that the angular distance of the first 
slot S-2, Fig. 17, from the center line AA is equivalent 
to “14 divisions plus 28 holes,” while the corresponding 
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FIG. 24. DEVELOPMENT OF DIAL SURFACES SHOWING 


HELICAL LINES OF SLOTS AND NOTCHES 


slot S-3 in the next dial, Fig. 18, is located “14 divisions 
plus 32 holes” from the center line, or an advance equal 
to four holes on the 37 circle of the index plate of the 
milling-machine dividing head. Referring again to Fig. 
23, we shall find that the series of offset holes for 
plug H in the index plate G are spaced in accordance 
with these figures, giving an angular advance of 58 
min. 23 sec., or slightly under 1 deg., for each succeed- 
ing hole. 


LOCATING HOLES FOR ADJUSTING PLUG 


This plug which establishes the required relationship 
between the index plate G and the spindle plate F is 
beveled off on opposite sides and enters a 20-deg. slot 
provided in the top face of plate F. The slot is made 
along the center line of the plate for a distance of 
about 1? in. and answers for all positions of the setting 
plug H. 

As there are nine locating holes for the adjusting 
plug, there will be eight steps from the first hole, No. 1, 
to the last one, No. 9; and upon multiplying 58 min. 
23 sec. by 8 we find the total angle included between 
the first and the last holes to be 7 deg. 47 min. 4 seconds. 

The holes are ,4; in. in diameter and are placed at five 
different radii from the center of the plate, the radial 
distances varying by } in. The work was done in the 
milling machine with the plate mounted upon the 
dividing head, a drill and a boring tool being used in 
a small chuck in the machine spindle. No. 1 hole 
was located on the vertical center line of the work with 
a spotting drill, and a hole drilled through, a trifle 
under finish size, the hole being finished with a boring 
tool to the size of a standard plug. The machine table 
was then lowered } in. and the work indexed to position 
for No. 2 hole by moving the crankpin of the dividing 
head four holes in the 37 circle. This gave the setting 
for the second hole. Similar procedure was followed 
for the holes Nos, 3, 4 and 5, and then the machine 
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table was raised an inch to bring the work up again 
to the right height for the outer hole No. 6 and the 
plate indexed as before for the angular position of this 
hole. The three remaining holes were put through in 
similar manner, completing the work on this portion of 
the index plate. 

With the total included angle between the first and 
last holes as a working basis, as described above, the 
actual position of the slots in relation to the circum- 
ference of the dials can be readily determined in decimal 
fractions. 

The diameter of the dial being 2.325 in., the circum- 
ference will be 7.304 in., which divided by 360 gives 
0.02029 in. as the circumferential distance corresponding 
to 1 deg. of arc. This multiplied by 7 deg. 47 min. 
4 sec. gives the total distance from the position of the 
first slot of the first dial to the corresponding slot 
of the ninth dial as 0.1579, stated as before in decimal 
fractions laid down upon the periphery. 

Fig. 24 is a development of the peripheries of a set 
of 12 dials calculated upon this basis, showing the 
relative positions of the successive slot groups located 
is parallel helical lines along the surface of the com- 
pleted drum. 

It will be gathered from this sketch that besides the 
groups of nine radial slots in each of nine dial faces, 
there are two single rows of notches cut across the 
dial edges, one row following a right-hand helix above 
the center line and the other taking a left-hand helix 
course across the lower half of the sketch. 

These two lines of cuts are made in the dials with 
the work indexed by the two series of notches at the 
right and left sides of the fixture index plate as de- 
scribed in G, Fig. 23. 
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Principle of the Generation and Application of 
Heat in Steel Treating 


By A. F. MacFARLAND 





This paper discusses the general principles under- 
lying the selection and use of various types of 
heat-treating furnaces. 





read before the Chicago Section of the Steel 
Treating Society, Jan. 14, 1918, by the metallur- 
gist of the U. S. Ball Bearing Manufacturing Co.: 

The primary considerations in the heat treatment of 
steel are the generation of heat and its subsequent ap- 
plication to the parts undergoing treatment. Dealing 
with this large subject in a short paper of this nature 
has been, I must confess, somewhat of a problem. There 
are so many important points to be considered that it 
has been deemed expedient to deal only with the funda- 
mental principles involved, as exemplified by some of 
the methods in use at the present time. 

Ideal heat-treating conditions would be realized if 
we were able to transmit simultaneously to each mole- 
cule of steel a given amount of heat in a given time. 
This, however, in practice is not attainable for reasons 
that appear obvious upon a consideration of the inher- 
ent properties of steel, particularly its specific conduc- 
tivity. As an illustration of this ideal situation, assum- 
ing that we have a solid sphere of steel suspended by 
some means in a hollow spherical muffle which is heated 
uniformly, the ideal is approached, obviously, as the 
size of the steel sphere decreases. In an effort to ap- 
proach as nearly as possible to the ideal in heat treat- 
ing, fuel and furnace engineers have brought out a vast 
number of burners and furnaces of various types and 
designs, many of which are on the market at the present 
time. 


T= following article is an extract from a paper 


INDUSTRIAL HEATING 


In industrial heating there is no general solution as 
to what to use as a heating element and what sort of 
furnace to use it in. No single type of furnace, fuel 
or system is applicable to all problems. Quality of 
product and cost of manufacture are the bases on which 
the selection of the method of heat treatment should be 
determined. Obviously, it would not be feasible from a 
practical standpoint to treat eighteen-pound, high- 
explosive shells in small electric furnaces, nor would 
it be advisable to treat small steel balls in a gas fur- 
nace with a 6 x 4-in hearth. Each class of work calls 
for its own special arrangement for heat treating, 
hence we have such great variety in furnace design 
and such varied methods of heat generation. 

The accompanying table shows fuels commonly used 
for heat treating, with their relative heating value and 
cost. Electricity has been classed here as a fuel, inas- 
inuch as this paper deals with it primarily as a means 
of heat generation. The figures for fuel oil, city gas 
and electricity are based on recent prices; however, it is 
not desired that any of these computations be taken 
authoritatively; in these days of fluctuating prices the 





computation of today are entirely upset by the quota- 
tions of tomorrow. Note buying power of lc. in B.t.u. 

A great many mistakes have been made in selecting 
@ fuel from a chart of this nature. It is true that these 
figures represent accurately the calorific value of fuels 
determined by careful experiment in the laboratory. 
However, the actual calorific power obtained in practice 
depends entirely upon the method of burning the fuel. 
For example, the old-style oil burner of the forge shop 
will not give the calorific value from one gallon of oil 
that the recently perfected vaporizing system for burn- 
ing oil will give. The general manager of one of the 
most progressive drop-forge plants in this country told 
me that he had cut his oil bill in half by replacing the 
old-style burners with his improved vaporizing system. 


- TABLE OF RELATIVE HEATING VALUE AND COST OF FUELS 
Price Basis B.t.u. Basis No. B.t.u. for le 
Electricity slid $0.01 per K.w. 3,412 3,412 
a Se 75 per 1,000 cu.ft. 600 8,000 
Natural gas......... 50 per 1,000 cu.ft. 950 19,000 
Producer are 10 per 1,000 cu.ft. 145 14,500 
Crude oil........... "073 per gal. 146,000 19,466 
Kerosene oil.......... 140 per gal. 132,000 9,429 
Bituminous coal...... 9.50 per ton 14,000 20,473 


The means used for the generation of heat also bears 
an important relation to the quality of product. A fuel 
which carries a considerable percentage of sulphur has 
a deleterious effect on steel when the products of com- 
bustion come in contact with the metal. Oxidizing gases 
in the furnace cause excessive scaling and sometimes 
troublesome decarbonization of steel furnaces. The ease 
with which furnace atmospheres are able to be main- 
tained depends largely upon the flexibility of the 
medium of heat generation. By flexibility is meant 
the ease with which the fuel lends itself to producing 
either oxidizing or reducing atmospheres in the fur- 
nace. Gas and oil are more easily controlled in this 
respect than coal or coke, depending somewhat on the 
facilities of burning them, while electricity is an ideal 
neating medium for producing neutral atmospheres. 
I hardened a number of small parts a short time ago 
in an electric furnace. To my surprise, after quench- 
ing the parts from 1500 deg. F., not one of them showed 
the least particle of scale or oxidation. We investi- 
gated the matter immediately and found that a new 
piece of insulating brick placed in the furnace was re- 
sponsible for the phenomenon, as it contained a sub- 
stance which produced a strongly reducing atmosphere 
in the furnace. This phenomenon should prove of inter- 
est to some manufacturers who are treating parts where 
even the thinnest scale is undesirable. The cheapest 
fuel on a strictly B.t.u. or calorific basis is not often the 
cheapest fuel. for heat-treating steel when all the fac- 
tors which have a distinct influence on the subject are 
taken into consideration. There is always a right fuel 
for the particular heat-treating operation at hand, and 
each problem should be thoroughly studied and under- 
stood if the best solution is to be had. I might mention 
that in heat generation and application the human ele- 
ment plays a very important part. The manufacturer 
who invests in expensive furnaces and fuel equipment 
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makes a grave mistake is he fails at the same time to 
invest in a suitable amount of brains to operate this 
equipment for him efficiently. Foolproof heat-treating 
equipment is still a thing of the future, although con- 
siderable progress along the lines of automatic tempera- 
ture control has been made, resulting in various appli- 
ances which tend to minimize the difficulties encoun- 
tered, especially on very large installations where uni- 
formity is as important as the enormous production. 

Furnace builders, up to the past few years, with a 
few possible exceptions, seem to have been in a dormant 
state. While pyrometry, metallography and other re- 
lated branches of heat-treating were making rapid 
progress, the furnace men were apparently mentally 
asleep, and it is only until comparatively recent years 
that they have been awakened to the crying need of 
better furnaces. With this awakening has come the 
electric furnace, new systems for burning oil, gas and 
coal, and the basing of recent furnace design by the 
enterprising furnace companies on sound scientific 
principles. 

ADDITIONAL EQUIPMENT 


The following story may be enlightening to those 
of you who are in the market for additional equipment. 
Not long years ago one of my friends called me in to 
look at a new furnace he had purchased which was not 
viving the results anticipated. After I had listened to 
the unkind remarks he made about all furnaces in gen- 
eral and this furnace in particular, we went out to talk 
to the foreman of the heat-treating room and to look 
the furnace over. The furnace was all right for some 
operations but not designed for the work for which it 
was purchased. My friend told me it was guaranteed. 
I asked him if he had it in writing and he proudly pro- 
duced the contract with the air of a business man who 
never lets any one “hang” anything on him. The con- 
tract read that the furnace was guaranteed to heat uni- 
formly. I told him the real test of a furnace from 
the standpoint of a uniformly heated product is not 
the temperature variation when the heating chamber 
is empty, but the temperature variation around the 
material to be heated when the chamber is loaded to 
full capacity. It is not extremely difficult to build a 
furnace whose heating chamber has a fairly uniform 
temperature empty, but what is desired is a furnace 
which wil! heat the stock in it evenly and uniformly. 
As a result of our discussion, this particular furnace 
was restricted to the uses for which it was suited, and 
on additional furnace was put in to take care of the 
special requirements referred to above. 


FURNACES USED 


Electric furnaces used in commercial heat treating 
may be roughly classed under two heads: 

1. Wire-wound furnaces, where the resistance mate- 
rial consists of wire usually composed of an alloy of 
nickel and chromium, and useful for temperatures up to 
about 1800 deg. F. These furnaces range in size from 
small laboratory furnaces to muffle furnaces with cham- 
ber dimensions of 24 x 24 x 48 in. 

2. Carbon resistance furnaces where the resistance 
material is carbon. Small furnaces of this type may 
be used for relatively high temperatures and are suit- 
able for treating high-speed steel and even for melting 
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a quantity of brass. Larger furnaces have been built 
for steel treating, although I am not in a position to say 
whether they are highly successful or not. 

The construction of the wire-wound furnaces is very 
simple and the heating elements are easily manufac- 
tured if one is able to obtain the necessary materials 
for their construction. There are two general types 
of wire-wound electric furnaces which are used to a 
quite large extent for relatively small work. One type 
may be called the cylindrical, or “pot,” type, illustrated 
by Fig. 1, and the other the ordinary hearth muffle 
type, as shown in Fig. 2. In the ordinary hearth muffle 
furnace the work usually rests on the hearth, while in 
the cylindrical furnaces the work is usually suspended 
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FIGS. 1 TO 6. VARIOUS FURNACE CONSTRUCTIONS 
Fig. 1—Cylindrical type of electric furnace. Fig. 2—Ordinary 


muffler type of furnace. Fig. 3—Furnace with flat hearth. Fig. 
4—Sides of hearth built up. Fig. 5—Vents near hearth level. Fig. 
6—Bolts heaped on the hearth. 

on jigs or by wires. When the product being treated 
requires the utmost care as to rate of heating and uni- 
formity of temperature the cylindrical type of furnace 
in my opinion is the ideal furnace to use. The ad- 
vantage this furnace exhibits over the ordinary hearth 
muffle furnace lies in the method of placing the work 
in the furnace. The work in the hearth muffle furnace 
resting on the hearth receives heat from three walls 
of the muffle by radiation and by conduction through 
the surrounding air and by direct conduction from the 
hearth, while in the cylindrical type of furnace the heat 
is transmitted from all sides of the piece by radiation 
and by conduction through the atmosphere of the fur- 
nace. Another advantage is the facility for handling 
material in the cylindrical furnaces on jigs. In naming 
these advantages I have based my deductions on prev- 
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alent practice. so do not misconstrue these statements 
as being meant to cover special cases where the hearth 
muffle type of furnace may have an advantage over 
other types. There are also special types of wire-wound 
electric furnaces designed for special jobs. 

Gas and oil furnaces are, perhaps, the most widely 
used for commercial treatment. A discussion of the 
multitudinous designs in detail would obviously entail 
a great amount of time, so I will confine my remarks to 
short discussions of a few of the designs in common 
usage and will endeavor to outline briefly some of their 
advantages and disadvantages. 

First, let us consider a simple underfired furnace 
which is being used at the present time for a large 
number of heat-treating operations. 


COMBUSTION 


The combustion takes place below the hearth, and the 
hot gases, products of the combustion, pass around the 
sides of the hearth into the heating chamber. Obviously, 
the edges of the hearth, as shown in Fig. 3, will heat 
first, and stock placed in the furnace, if placed near 
the edge of the hearth, will heat locally in the place 
which is nearest the edge. This can be overcome to 
some extent by building up the sides of the hearth as 
in Fig. 4. This arrangement automatically stops any 
overloading at the sides of the furnace and tends to 
prevent cutting action of the gases near the hearth line 
of the furnace. There is no need to build these sides be- 
vond a certain height, for once properly guided, the 
hot gases by nature will continue in an upward direc- 
tion to the roof of the furnace. I wish also to call your 
attention to the location of the vents in this furnace. 
You would probably be amused if I were to ask whether 
or not you open your attic window in the winter time 
when you are trying to heat your house. Why not apply 
the same common sense in heating steel and keep the 
vents out of the roof of the furnace. The heat in this 
furnace is transferred to the stock by the hot gases 
which are the products of combustion. The stock also 
receives heat by radiation from the walls and arch of 
the furnace, and by conduction from the hearth on 
which the stock rests. Fig. 5 represents a furnace de- 
signed with the vents near the hearth level, the waste 
gases being used to preheat the necessary air for 
combustion. 

Instead of wasting the heat from the products of 
combustion which pass off into the atmosphere, as 
shown in Figs. 3 and 4, at a temperature near that of 
the furnace temperature by the arrangement in Fig. 5, 
we transmit some of this heat to the stock, and further- 
more preheat the air for combustion to about 600 to 
800 deg. F., thereby saving the gas which would be re- 
quired to heat the air in actual combustion. 

In connection with furnace design, mention of fur- 
nace capacity and overloading is opportune. Suppose, 
for instance, we have a carbonizing furnace as illus- 
crated by type Fig. 5, with side walls 8 in. high on the 
hearth and a height of 20 in. from the hearth level to 
the arch. This furnace should not be loaded with car- 
bonizing boxes 16 in. high, resting flat on the hearth 
and crowded closely together, if good work is desired. 
The tops of the boxes will obviously heat first, as the 
gases have not sufficient space in which to circulate 
around all sides of the box and to impart to each side 
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and bottom an equal amount of heat. If it is desired 
to carbonize in this furnace, good results could be ob- 
tained by using small boxes about 10 in. high, leaving 
a space of about 6 in. between the boxes, and raising 
the boxes off the hearth a couple of inches to give the 
hot gases a chance to perform their function. For 
another instance, let us consider a number of small 
bolts treated in the same type of furnace. The bolts 
have been thrown in a pile on the hearth as shown in 
Fig. 6. The bolts on the outside of the pile obviously 
heat up first, and when they are ready to quench the 
inner portion is still relatively cold. 

If you wish to melt a dish of orange ice uniformly 
and rapidly you will spread it in a thin layer over the 
plate. The same common sense principle applies to 
steel treating. Overloading furnace chambers in heat 
treatment is a common thing in these days of maximum 
production, and not a little trouble may be directly 
traceable to it. 

Over-fired furnaces also have their adherents, and 
much has been said of their good and bad qualities. 



































OF FURNACE 


TYPE 


FIG. 7. AN OVER-FIRED 
¥ig. 7 represents a type of over-fired furnace utilizing 
a perforated arch. This furnace is adaptable to low 
charges. When the charges are high there is a tendency 
to overheat the top. The gases, due to the peculiar 
construction of the perforated arch, necessarily enter 
the chamber at a relatively high velocity which is liable 
to cause decarbonization with high charges. However, 
the most undesirable feature, to my mind, in the over- 
fired furnace is the cold hearth. This argument also 
hits the over-fired, car-type furnace in common usage. 
The upkeep of the perforated arches usually runs into 
considerable expense, which is another decided disad- 
vantage. The distinct advantage possessed by car-type 
furnaces lies in the facilities they offer for handling 
material. 

I will not go into the design of coal-fired furnaces on 
account of the fact that they are rapidly being replaced 
by equipment using oil or gas. However, I believe 
powdered coal could be used to distinct advantage in 
seme heat-treating operations. Powdered coal burning 
is at present in its infancy, we might say, and although 
it has been used in cement kilns and other places for a 
number of years, in my opinion it promises to become 
of considerable importance in other lines of work. 

A few words relative to forging furnaces seems op- 
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portune before bringing these remarks to a conclusion. 
It seems to have been a prevalent idea that any man- 
ner of heating device would suffice for bringing steel 
te the proper (or improper) temperature for forging, 
and in many cases the bricklayer was placed on his 
own initiative in the matter of furnace design and con- 
struction. While this attitude was quite complimentary 
to the bricklayer, and while he must individually have 
profited by his experience in this line of work, there 
is a considerable doubt in my mind as to whether this 
practice proved the best for all concerned. For good 
torging practice a uniform temperature throughout the 
bar to be forged is essential. With heavy sections the 
tendency has been toward quick “wash heats,” which 
often result in a cold core of metal. I have seen a 
“dripping” heat exhibiting this cold core in the center 
of a bar when it was placed under the hammer. On 
the other hand, long soaking heats at a high tempera- 
ture are undesirable from a metallurgical standpoint. 
The stock should be brought up evenly to the correct 
temperature and then forged. Furnaces using a flame 
blasting against the stock, whether gas or oil fired, are 
bad. It is evident that these furnaces will not produce 
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FIG. 8& CONTINUOUS FORGING 


an even heat throughout the charge of the furnace, as 
the stock lying near the tip of the flame will be hotter 
than that nearest the burner. 

A continuous forging furnace which has proved very 
satisfactory in drop-forge work is shown in Fig. 8. 
The combustion takes place above the stock near the 
discharge end of the furnace. This, obviously, is the 
hottest part of the furnace. The stock resting upon 
the level portion of the hearth is allowed to soak at 
the forging temperature a very short time before re- 
moving to the hammer. The hot -gases pass back to 
the charging or rear end of the furnace and through 
a system of preheaters located on top of the furnace. 
While this furnace is overfired it is free from most of 
the disadvantages named, due to its particular design. 
I might mention that this same design of furnace is 
being used to a very great extent in this country for 
shell forging and has proved very efficient. It is 
equipped with a vaporizing system for oil, which uses 
only 40 per cent. of the fuel oil necessary for the same 
heating operation in other furnaces. 

In concluding this paper I desire to impress upon 
your minds my realization of its incompleteness in re- 
lation to the subject at hand. 

I have tried only to express my own views, based on 
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practical experience, and in so doing have really touched 
only a few of the high spots. However, I hope that I 
many have raised points that will admit of extensive, 
profitable discussion. 


Slotting Screws 
SPECIAL CORRESPONDENCE 


The accompanying illustration shows a very ingenious 
device for slotting screwheads, which is in use at the 
Springfield Armory. Although this is a home-made 
fixture and may appear rather crude it is remarkably 
convenient and much more rapid than might be 











SCREW-SLOTTING DEVICE 


imagined. The screw is held at A by the block B, 
which is fixed in the pivoted arm C shown over the 
table of the hand-milling machine. 

This arm is bent at D to form an incline or cam, 
which works on the roll EF as the table is moved back 
and forth by means of the arm G, this arm being keyed 
to a shaft extending through the machine, and having 
upon its other end a lever for operating it. 

As the table moves forward, the weight F pulls the 
arm down and clamps the screw before it comes into 
contact with the slotting saw. On the return of the 
table, the clamp raises the arm, releases the screw and 
allows a new one to be put in place. The operation of 
the device is extremely rapid and much more efficient 
than might be expected. The brush H is provided to 
keep the cutter free from chips. The screws drop into 
the trough shown. 


Removing Burrs from Brass Screw- 
Machine Products 
By G. CEDARLEAF 


We are producing on the automatic a quantity of 
small, brass disks with a hole in the center. The cut-off 
tool left burrs partly surrounding the hole, as is not 
infrequently the case, and the writer tried to take them 
off by the process of tumbling in sawdust. 

This did not prove satisfactory as the burrs and 
sawdust would work into the holes and make necessary 
a second and tedious cleaning operation. 

As an experiment a quantity of disks were put into 
a clean barrel with a good size bunch of waste, and after 
tumbling a short time the work was found to be clean 
and the holes clear, the burrs all clinging to the waste. 
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The War Department has made a new ruling that 
civilian instructors will no longer be used in aviation 
schools and that only commanding officers will occupy 
these positions. 

* * %*% 

An order sent to the district officers and supervisors 
by the vice president and general manager, Mar. 4, 
directs that proper provision be made for the fencing 
and lighting of plants building ships for the Emergency 
Fleet Corporation. 

* * %* 

The world’s largest concrete ship, 7900 tons, chris- 
tened the “Faith,” was launched at a Pacific port in 
March. With the successful completion of this ship, 
according to her builders, the construction of 54 similar 
vessels will start. The “Faith” was launched six weeks 
after the concrete was poured into the forms. 


* * * 


Employment of women machinists in the factories 
producing Liberty airplane engines is proving satis- 
factory, according to the Aircraft Production Board. 
At present several hundred women are working on 
lathes, drilling machines and other machines for con- 
verting rough castings into finished parts. 


* * * 


Canada is setting a record in ship construction 
judging from the fact that during the coming year 
she will put more tonnage into the water than the 
German admiralty had estimated would be the entire 
annual production of the United States, England and 
France. The growth of the dominion’s shipping 
program was achieved despite an unusually severe 
winter. 

* * * 

Twenty-five years ago the canals which extend to the 
Pennsylvania coal regions were used to carry most of 
the coal consumed in New York, New Jersey and New 
England. The Anthracite Committee, which is com- 
posed of city officials and business men of New England 
and the Middle Atlantic states, is urging the restoration 
of these canals, the chief of which are the Delaware & 
Hudson, the Lehigh, the Schuylkill, the Pennsylvania, 
the Morris & Essex, and the Delaware & Raritan. 


* * * 


The more important of the manufactures exported to 
Cuba in 1917 are approximately $10,000,000 worth of 
cotton goods, about $5,000,000 worth of automobiles 
and parts, approximately $6,000,000 worth of railway 
supplies (including rails, cars and locomotives), over 
$2,000,000 worth of structural iron and steel, $6,000,000 
worth of boots and shoes, nearly $2,000,000 worth of 
pipes and fittings, wire, tinplate, typewriters, sewing 
machines, agricultural implements, cement, paper, wire 
nails, steel plates, barbed wire, rosin, lubricating oil, 
illuminating oil, gasoline, newsprint paper, wrapping 
paper and many other articles. 


Buy Liberty Bonds—We have got to win this war. 
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Merchandise intended for the Lyons Sample Fair 
will be allowed temporary admission under deposit of 
duty without special authorization, according to a 
notification from the Foreign Office to the American 
Ambassador. The period allowed for reéxporting these 
goods will be one month from the time of the closing 
of the fair, and no special formalities will be required. 
The usual customs duties will be applied to certain 
articles if they remain in France. 

* * * 

By installing a simple contrivance known as a grease 
trap in proximity to the different soldiers’ messes, and 
by giving general instructions to the various camps 
and hospitals with regard to the saving and collecting 
of table refuse and even of dish water, the British 
military authorities at Saloniki, Greece, have succeeded 
in obtaining fat in sufficient quantities to make prac- 
tically all the soap required by the army and also a 
considerable amount of dubbing and glycerine, the latter 
being necessary for the manufacture of ammunition. 

*% * %* 


From the beginning of the war up to Jan. 1, 1918, 
Russia received from the United States only 1 per cent. 
of the food exported from this country, or enough to 
feed about 10,000 men for one year. Great Britain took 
more than half of the total, or enough to feed about 
8,000,000 men. France was next, with enough for 4,- 
200,000 men, and Italy sufficient for more than 2,000,000 
men. The three together received an excess of protein 
capable of supplying this portion of the diet to some 
20,000,000 additional men. 

* * * 

The following question has often occurred to men in 
the shipyards, particularly volunteers from inland com- 
munities: “How can they expect us to build ships 
when some of us never saw a ship?” It is a pertinent 
and natural question, and the Industrial Service De- 
partment of the Emergency Fleet Corporation has 
answered it by means of the book prepared by A. W. 
Carmichael, Assistant Naval Constructor, U. S. N. This 
book is a ,x’mer on shipbuilding. It tells the man in 
the shipyard what he is to do, why he is to do it, 
and how he should do it. A child can read it and 
become fairly familiar with the technical terms com- 
mon to the seafaring man. The ordinary landlubber 
may know what a mainmast and a smokestack and 
bridge on a ship are. He may even know what the 
rudder and stern and propeller and their functions may 
be, but not many will understand when you talk to 
them about the cargo booms, the bulwark, boat deck, 
poop deck or forecastle. Imagine his mystification when 
you ask such a man to describe a shell plating. By 
reading this book, which is called “Shipbuilding for 
Beginners,” the volunteer worker will not only know 
what these things are, but he will know why they are 
and how they are made. The little volume should be 
a valuable asset in every shipyard in the country. 
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Air-Pump Sling 
By JOSEPH K. LONG 


A safe and efficient sling or lifting device for han- 
dling locomotive air pumps is shown in the sketch. The 
materials entering into its construction may be found 
in any stockroom and little skill is required in its 
construction. 

The main sling is made of {-in. round, wrought iron 
of the shape and dimensions shown. A yoke of }-in. 
rod is attached to the upper shoulders of the sling. This 
yoke swings back and fits over the reversing valve 











SLING FOR HANDLING AIR PUMPS 


chamber of the pump after the lower section of main 
sling is positioned under the steam cylinder. After 
fitting sling in place for lifting, a piece of bell cord 
may be used to tie it fast and prevent slipping. 


A Universal Shaving Tool 
By G. A. ALMORTH 


The turning of screw-machine parts having cylin- 
drical shapes and requiring~a fine finish to very close 
limits is easily and satisfactorily taken care of by using 
a shaving tool similar to that shown in the accompany- 
ing illustration. 

The shaving cutters C are ground and lapped in 


position; the diameter at D must be slightly less than 
the desired finishing size. This will vary according to 
the diameter of the cylinder to be finished. 

For a diameter of 4, in. the cutter should be lapped 
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A UNIVERSAL SHAVING TOOL 


0.182; for & in., 0.365, and for 4 in., 0.485, etc. The cut- 
ters C are pivoted on the studs A, which permits of their 
being adjusted to parallel position by means of the 
adjusting set screws B, which also hold the cutters in 
place. 

A feed screw F having right and left threads engages 
the cutters for the purpose of moving the same; an 
adjusting screw S brings the cutters to a stop at a 
determined point. 


Boring Bar for the Lathe 
By H. L. DUNGAN 


The illustration here shown is of a boring bar and 
holder which are intended for use in a lathe. The 
holder B is made to fit on the compound rest without 
moving the toolpost. A tool or bar of steel G, clamped 
in the toolpost, fastens it firmly in position. 

The holder is split on the top as shown in the illus- 
tration, and the screws E and E are used to clamp 
the boring bar A in any desired position. The screw 
F is used to open the slot when screws E and E are 
slatked off, thus allowing the boring bar to be differ- 
ently positioned or removed. 

The boring bar A is of my own design. A No. 4 
Morse taper hole is reamed in one end, C, for the inser- 
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tion of drills, reamers, etc. It is turned ,', in. small for 
a distance covering the drift slot so any burrs thrown 
up by drifting-out tools may not prevent it from sliding 
through the hole in the holder. The other end of the 
bar has both cross and longitudinal square holes for 








LATHE BORING BAR 


tools illustrated at D in order that it may be used for 
turning, facing and boring. 

Different kinds of bars can be made and used in 
this type of holder. A suggestion for a very useful 
bar is shown at A2. 


A Rush Job in the Foundry 


By M. E. DUGGAN 


The unexpected failure of a large gear shut down 
a section of the rolling mill between 7 and 8 o’clock 
one morning, and a rush order was immediately dis- 
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A RUSH JOB IN THE FOUNDRY 


patched to the foundry for a new gear. The broken 
gear was 7 ft. in pitch diameter, and 64 in. face, with 
6 arms. 

Tre pattern shop got out the strike board and the 
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gear-segment pattern. An old cylinder pattern 8 in. 
longer and 1 in. larger in diameter than the hub of 
the broken gear was used for this part, and an old 
core box, though larger in cross-section than necessary 
and somewhat too long, enabled the coremaker by suit- 
able manipulation to produce six sets of arm cores with 
the result that a serviceable gear was delivered to the 
mill on the same day the break occurred. The sketches 
show the construction of both pattern and mold. 


Tool for Recessing Counterbored Holes 


in Friction Disks 
By M. L. LOWREY 


Having a large number of friction plates to make 
by inserting round leather disks 1} in. in diameter by 
i in. thick in cast-iron plates we drilled the required 
number of 45-in. holes in each plate and counterbored 
them to 1} in. diameter and ,% in. deep. After slightly 
rounding the edge so as not to shear the leather the 

















THE RECESSING TOOL 


disks were driven in with a hammer and block of hard 
wood. The leather disks would not stay in place, there- 
fore we decided to make an inverted countersink in the 
bottom of the counterbore. 

The tool for this purpose, shown in the illustration, 
is of somewhat unusual form, its operation being as 
follows: The toolholder is pivoted in the body at A. 
The pilot B enters the 4$-in. hole and the tool is fed 
down until the end of the cutter C strikes the bottom 
of the counterbored hole. This end of the cutter being 
rounded it does not cut, but as the feed continues it is 
pushed outward, forcing the cutting point of the tool 
into the metal. 

The tool is adjusted by the setscrew D at its upper 
end to finish its cut when the body of the tool strikes 
the bottom of the counterbored hole. A few drops 
of shellac is then put in each hole and the disks driven 
in. The force of the hammer blow swages the’ leather 
into the countersink. The work is shown at E, the 
hole at the left being counterbored while that at the 
right has the leather disk in place. 
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Machining Tractor Wheel Hubs On a 
Drilling Machine 
By H. J. C. 


The illustrations show how the drilling machine is 
used in an Iowa shop to perform an operation usually 
accomplished on the lathe, while the lathe is used for 
that part of the work which is not infrequently allotted 
to the drilling machine. The job is the boring and 
turning of the cast-iron hubs of tractor wheels. 

For the boring operation the casting is mounted in 
a jig which is clamped to the faceplate of the lathe. 
The boring bar carries two stellite cutters to accom- 
plish the roughing cuts, while a pilot upon the end of 
the bar is fitted to a 2,',-in. shell reamer. When the 














FACING THE HUB TO LENGTH AND THE 
HOLLOW-MILLING OPERATION 


FIGS. 1 AND 2. 


roughing cuts are through, the stellite cutters are taken 
out of the bar, the shell reamer put in place and the 
hole reamed. The casting is now set aside and a second 
casting is swung up and the boring cut started. As 
soon as the operator can with safety leave the lathe 
he takes up the previously bored casting and sets it in 
position on the table of the drilling machine, locating 
it by setting the bore over a plug that is fastened to 
the table. The hub is first faced off on the short end, 
then turned over and faced to length, this latter cut 
being governed by a stop on the head of the machine. 
The operation is shown in Fig. 1, a more comprehensive 
view of the cutter being given in Fig. 2, where it may 
be seen lying upon the table of the machine. This 
operation of facing is performed in time to allow the 
operator to be back at the lathe before the boring cut 
is finished; thus the progress of the work is pragtically 
continuous. 

The turning, or more properly the hollow-milling, 
operation is shown in Fig. 2, the cutter being shown 
on the machine table in Fig. 1. 

The facing tool is made of mild steel with three 
carbon-steel cutters, while the hollow mill has a cast- 
iron body with six cutters of stellite. Both tools have 
loose-sleeve pilots fitting the bore of the hub, and the 
hubs are kept from turning during the cut by a bar 
in one of the spoke holes bearing against the upright 
portion of the drilling machine. ‘These hubs are put 
through in lots of 100, the operation times being as 
follows: boring, reaming and facing, 8.8 min.; hollow 
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milling or turning, 2 min.; a total of 18 hours for the 
lot of 100. The diameter of the turned surface is 4 in. 
and the length of cut is 4,7; in. The castings weigh 
88 Ib. each. 


Tools for Cutting Mica Washers 


By F. R. ZIMMERMAN 


The blanking and piercing of sheet mica involves 
difficulties not ordinarily experienced in similar opera- 
tions upon other materials, as the mica has a tendency 
to split into thin layers and to crumble along the edges 
of the cut. To prevent this action as far as possible 
the punch and die should be a close sliding fit and 
the tools should be kept reasonably sharp. 

This crumbling or tearing of the mica produces a 
fine pasty powder that tends to clog the action of any 
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MICA WASHER 
Q.01” QOIS" THICK 














SECTION €-O 
TOOLS FOR CUTTING MICA WASHERS 


sliding parts, particularly the shedders, and the use 
of a lubricant only serves to increase the trouble; 
therefore it is desirable to make these parts with a 
clearance of 0.002 or 0.003 in. between adjacent sur- 
faces wherever there is movement. A short distance 
back from the face of the shedder a chamber or pocket 
should be made wherein this powder may accumulate. 
These pockets would eventually fill up and clog but 
for the reason that before this occurs the tools will 
have been taken apart for grinding, and cleaned before 
reassembling. 
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America Must Use Her Machine Power 


By HENRY FORD 





We Americans can win the war, but only if we 
throw the whole weight of our industries and tool 
power into the balance. This war is the greatest 
engineering feat the world has ever known. The 
side that musters the best machinery will win. 
We do not yet realize that our problem centers 
in the management of factories and the fullest 
use of machinery, nor have we organized to con- 
centrate our industrial resources upon essential 
war work. 





HE United States produces half the steel and half 

the coal of the world. Converted into machinery 

of warfare this would be decisive on the west 
front. 

Russia, with man power of 185,000,000, was almost 
entirely lacking in machine power. She mobilized 15,- 
000,000 men, but she sent them into battle poorly 
equipped, armed with obsolete rifles, small-caliber guns 
and in many cases only with clubs. This poorly equipped 
and poorly armed army was pitted against the vastly 
superior rifles, machine guns and large-caliber cannon 
which were turned out in vast quantities by great fac- 
tories and a highly organized railroad system in Ger- 
many. 

Russia lost 5,000,000 men and her power collapsed. 

The lesson for us is that not numbers nor latent re- 
sources but better machinery and better organization 
are decisive in warfare. 

Trenches can be conquered and the stalemate of the 
west front broken if we develop and use the right ma- 
chinery. For a long time in the middle ages castles were 
impregnable when men attacked them with spears and 
catapults, but they fell easily to the new tools using 
gunpowder. To me it seems out of place to send men 
with bare bodies and rifles against trenches of concrete 
fortified with barbed wire, machine guns and cannon. 
A small tank can be made for attack that will carry 
two men and a machine gun with armor protection strong 
enough to resist the hail of machine-gun bullets and 
shrapnel splinters. Such tanks, if standardized to one 
model, could be produced at the rate of one or two thou- 
sand a day. Once production was started ninety thou- 
sand tanks could be made in three months. Distributed 
equally along the west front this would place one tank 
every eighteen feet. In each tank two men shielded by 
armorplate with a machine gun would have the offensive 
power of fifty soldiers with rifies. That advantage 
would come from possession of the better piece of fight- 
‘ng machinery. Soldiers would stand in line to have a 
chance to attack in such outfits. 

In our food problems also we have failed to realize 
that the solution lies in the increase of tool power on 
the land. The farms of England, France and America 
have been drained of their men, first to fill the armies, 
then to fill the munition factories, so that today food 
production lags. For three decades men have been 
leaving the farm to get to the easier work of the 





factories and on railroads where engine power has re- 
moved the drudgery of heavy muscular labor. The 
curse of Adam to “labor in the sweat of the brow” still 
rests upon farm workers. It remains for America to 
carry engine power to agriculture. Until 1850 harvest- 
ing and threshing were done by human muscles using 
sickle, scythe and flail. Then America invented the 
binder and harvesting machine and shifted these two 
tasks to the animal. Today America must substitute 
engine power for human and animal muscles on all 
kinds of farm work. 

A tractor engine will plow, harvest, seed, pull bind- 
ers, make hay, cut ensilage, pump water, churn and 
do the chores of the farm. It will multiply the power of 
every farm worker and give him new joy and pride in 
his work. It will keep the boy on the farm. With the 
aid of tractors a reduced number of farm laborers can 
still produce a full crop. 

‘One tractor sent to France or England now will pro- 
duce fifty times its weight and bulk in wheat and food 
this year. One ship carrying tractors now is as good 
as fifty ships carrying food next fall. 

In a properly organized factory runhing on one model 
an ordinary workman can build a tractor in fifteen days, 
and each tractor will add the working power of two 
or three men to a farm during the whole year. Fifteen 
thousand men can produce one thousand tractors a day, 
or three hundred thousand tractors a year. 

We shall get more food not by bookkeeping and cleri- 
cal regulation in the cities, but by the use of more and 
better machinery on the land. 


NECESSITIES OF SUCCESS 


Success in producing great quantities of industrial 
output from our factories depends upon two things— 
leadership and labor. These must work in confidence 
and harmony with each other. Absentee control can 
never get the best out of the factory. The heads of 
industry must live close to their work; they must know 
metals and machines and be ready to give every man a 
square deal. 

Men don’t work for money alone. Ten dollars a day 
will not hold men in some places. The things of life that 
are worth while make the strongest appeal to the work- 
man. Above all he must have something to hope for in 
the future. There must be something in the plant, in 
the business, that he can tie to and look forward to. 
Many war plants are having labor troubles because the 
men know that the business is built on a speculation 
for a quick profit and will be dropped. Such plants 
offer their workers no hope. 

The ease with which we have been able to increase 
production at the Ford plant was due largely to the 
willing codéperation of a vast army of workers. We 
have had no strike; no wage discussion. Our men have 
willingly, eagerly turned to every task that has been 
set for them. They deserve credit for most of the prog- 
ress that we have made in the production of ships, trac- 
tors and airplane parts. They know that the company 
is not seeking profit from war work. Corporate and 
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business leadership that measures its success by war 
profits in the balance sheet cannot object if workmen 
take the same viewpoint. Profiteering breeds distrust 
and antagonism. Yet today smooth team work between 
labor and leadership are needed for the very life of our 
nation. Today every man must lose himself in order to 
find with his fellowmen his soul anew in the nation. 

Our democracy is on trial. Can our institutions 
bring out the latent energies of our people, and the 
moral forces of discipline and order? Can we subordi- 
nate individual selfishness and profiteering to the wel- 
fare of the group? If so—and I am sure that we can— 
we shall win the war. We know that armed robbery 
and land grabbing belong to the primitive ages; today 
civilized men take their cases to court. In supporting 
President Wilson’s national policies we stand for a 
reign of justice and right among nations. With him we 
are fighting for the birth of a new world order based 
upon the rights of the common people. 


Work of the Cleveland War Industries 
Commission 


A very comprehensive plan is being outlined by the 
Cleveland War Industries Commission, of which James 
H. Foster, president of the Hydraulic Pressed Steel Co., 
is chairman. The commission was organized through 
the Cleveland Chamber of Commerce and it has begun 
to organize industry in and around Cleveland with a 
view to helping the Government secure necessary war 
material. As a beginning questionnaires have been 
sent to every manufacturer to learn what Cleveland 
produces, what capacity is available and when contracts 
can be completed. The commission is also endeavoring 
to secure the appointment in the Cleveland district of 
suitable Government officials who have sufficient power 
to do business directly with these manufacturers. This 
has already been accomplished in the sectionalizing of 
the country, as announced recently. 

The work has been divided into a number of group- 
ings, which include casting, banking and finance, chem- 
icals, food products, engineering, forging and stamp- 
ing, automotive, rubber and textiles and clothing, and 
a man who is thoroughly familiar with each of tnese di- 
visions has been placed in charge. Each chairman’s di- 
vision is then again divided to a point where each sub- 
committeeman has what may be termed a “one-man 
job.” His intimate knowledge can furnish the desired 
detailed information on short notice, which will supple- 
ment the data secured through the questionnaire. With 
this information available any order which comes to 
his district, no matter how large, can have the desired 
information placed at the Government’s disposal on 
short notice. 

This is a long step toward making available the 
smallest shops of the country for various kinds of war 
work so that they can make a real contribution to the 
general product. It is being supplemented by the es- 
tablishment of a Cleveland bureau in Washington for 
the purpose of acquainting the Government with what 
Cleveland can be depended upon to produce. Under this 


plan, the Government may buy a number of different 
parts of a certain machine from as many different man- 
ufacturers in the Cleveland district. 


These can be as- 
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sembled in Cleveland and shipped as a whole, thus utiliz- 
ing the resources of the various shops and reducing 
transportation to a minimum. What this virtually dces 
is to make the Cleveland district a large workshop 
with a great variety of different departments and having 
these departments so classified at Washington that the 
Government can easily find out exactly what can be 
produced with due regard to the interests of all. 








Woman—A Maker of Guns 


By MarigE RANDALL 


My man has gone out to the wars; 

I watched him through snow falling fast; 
It shut out his face from my eyes— 

Or was it the tears?—when he passed. 
He’s gone where the battle line holds 

Face to face with the charge of the Huns; 
Yet I have no time now for tears, 

For I am a Maker of Guns! 


O a 0 


For him is the glory of war, 

Its madness and joy and despair. 

What matters the risk or the cost! 

He fights for his home “Over There.” 
For me are the dull hours of toil, 

Gray dawnings, long days, setting suns, 
The roar of machines in my ears, 

For I am a Maker of Guns! 


O C 


The wide ocean stretches between; 
He’s fighting in far-away lands; 
But helping him strike every blow 
Is the heart-given work of my hands. 
For freedom and justice and right, 
Democracy slain by the Huns, 

I fight side by side with my man, 
For I am a Maker of Guns! 




















Sanding Slippery Iron Floor Plates 


When iron floor plates become worn smooth they are 
dangerous under foot, especially when wet. A method 
of roughening them slightly is as follows: Mix a small 
quantity of powdered sal ammoniac thoroughly. with fine 
sand. Sprinkle the mixture over the iron floor, cover- 
ing it with a thin layer. Dampen the surface with a 
sprinkling can, and permit the material to remain over- 
night or preferably over a holiday. Sweep up the sand 
and it will be found that a rough coating has been 
formed which will last several weeks. The process may 
be repeated until the desired roughness is obtained. — 
Canadian Machinery. 
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Scientific Frightfulness 


ERMANY’S enemies, despite the barbarities that 

have been inflicted upon them, are too good sports- 
men not to recognize a triumph of German ingenuity. 
Admiration for the scientific achievements of the 
Germans, however, is tinged with regret that their 
energies should have been devoted so conspicuously to 
the perfecting of engines of meaningless destruction. 
It is not fear or envy, but only a perception of the 
waste of effort and a recognition of the destructive 
intention behind the accomplishment, that lessens our 
opinion of what they do. 

* * * 

The history of applied science in Germany abounds 
in examples of the prostitution of genius. Even so 
intrinsically worthy an enterprise as the peace-time de- 
velopment of German dye manufacture—an important 
contribution to chemical progress and_ industrial 
thrift—turns out to have been essentially a byproduct 
of munition making. The commercial submarine 
“Deutschland,” whose successful transatlantic voyage 
was hailed by Americans with no less genuine enthusi- 
asm than by the Germans themselves, proves to have 
been not a peaceful trader but an emissary of diplomatic 
treachery against the nation whose hospitality it en- 
joyed. 

* * * 

It is in fashioning weapons against noncombatants 
that Germany has displayed her greatest scientific skill. 
Since August, 1914, spectacular engines of frightful- 
ness behind the lines have been revealed one by one, 
and always with elaborate stage settings for each new 
terror. The much-vaunted Zeppelins, although a mili- 
tary failure, proved a means for attempting to in- 
timidate civilians by destroying property and life with 
the wanton blindness of a tornado. The submarine, 
notwithstanding an indirect influence on the military 
situation, stands out most prominently as an agency 
of intimidation and destruction against noncombatants, 
including neutrals. The long-range gun, whose recent 
sensational announcement was intended to add an ele- 
ment of terror to the supreme drive on the western 
front, is without doubt a mechanical achievement of 
the first magnitude. But instead of being decisive, or 
even important, as a military factor it is only another 
engine of blind and futile murder that has been made 
use of by this country. 

* * * 

The diabolical perversion of genius by Germany’s 
present rulers is the most tragic phase of the Hohenzol- 
lern war madness. Cost what it may the war lords must 
be dealt a crushing and final defeat. For Germany’s 
own salvation, no less than for the future security of 
the civilized world, German ingenuity must be turned 
forever from the service of blood lust and senseless 
destruction to the ordinary peaceful pursuits of civili- 
zation. 


Buy Liberty Bonds—We have got to win this war. 
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Making Use of the Alien 


NE of our great weaknesses, as a nation ful'y as 

much as individuals perhaps, is our failure to plan 
properly for events which seem to stare us in the face. 
We knew that the declaration of war would make it 
necessary to establish war zones for aliens, yet we made 
no provision to transfer these workers to other sec- 
tions where we would secure the benefit of their labor 
and obviate the resentment which naturally arises from 
forcing any body of people into idleness and strange 
quarters. 

Nearly seven hundred thousand alien men of voting 
age were turned loose with no provision having been 
made for putting them to useful occupation. If we 
include the women these aliens exceeded a million, each 
resentful to a degree which makes them a menace in 
the aggregate. <A little planning would have avoided 
all this and have saved much anxiety in many places. 

We have never paid as much attention to the alien 
as we should have, not only for his good but for our 
own. We welcomed him when we needed cheap unskilled 
labor; allowed him to be robbed and browbeaten, and 
let him go his own gait in nearly all cases. We failed 
to realize that unless we Americanized our visitors from 
across the sea; unless we made them feel that this is 
their home; unless we taught them our ideals by ex- 
ample as well as by precept that they would always 
remain apart from us and be a menace in so doing. 

* * x 

The best way of Americanizing the alien from any 
land is to give him a square deal; to lend him a help- 
ing hand and show some sort of human interest in his 
well-being. If he can obtain a fair wage, reasonable 
housing conditions and be made to feel that he can 
become one of us he will usually respond with loyalty 
and trustworthiness. 

But it is useless to preach loyalty without giving him 
something to be loyal to; he must be made to feel that 
he is or can become a real part of this great country 
of ours. 

He must be induced—forced if necessary—to learn 
the English language, and this should be extended to 
the women as well. This is an essential matter, as 
difference in language is always a great barrier. The 
alien can be assisted to understand the customs of the 
country; can be shown its advantages, and will in most 
cases react to patriotic influences. But we must not 
forget that injustice rankles in his breast just as it 
does in ours, and that we too often have ourselves to 
blame when the alien is antagonistic and resentful. 

The native-born men in the shop can do much to 
make the alien either loyal or disloyal, and an important 
part of our work ought to be to educate our men and 
ourselves in the proper treatment of the stranger within 
our gates. With this accomplished we shall have made 
a long step in the right direction, and there will be little 
to fear from disloyalty in the days to come. 
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Hall Thread-Milling Fixture 


The illustration shows a thread-milling fixture that 
has been placed on the market by the Hall Gas Engine 
Co., Inc., Bridesburg, Philadelphia, Penn. The device 
is for use in cutting either internal or external threads 
of any form or pitch and either straight or taper. It 
is claimed that the device enables a full thread to be 

















HALL THREAD-MILLING FIXTURE 


cut up to a shoulder or to the bottom of a hole. The 
thread may also be timed to start at any point at the 
circumference of the work. The fixture has a hollow 
spindle allowing threads to be cut on any length, the 
work being held by a spring collet chuck. The device is 
intended to be mounted upon a milling machine or lathe 
and can be quickly removed when the machine is desired 
for other work. It is claimed that the device will cut 
threads to within 1/2000-in. tolerance. 


Martin No. 12 Hydraulic Marking 


Machine for Metal Parts 

The Martin Machine Co., Greenfield, Mass., has recently 
placed on the market the hydraulic marking machine 
illustrated. The machine is intended for marking either 
cylindrical, flat or irregular work, and it is claimed that 
it will make even and clear impressions irrespective of 
the uneven working surface of the article being marked. 
The pressure varies with the resistance of the die in im- 
pressing the lettering, and through a compounding sys- 
tem inside the column of the machine the pressure be- 
neath the work table is automatically controlled. Power 
is received on a pulley on the rear of the machine, and 


operates a rotary pump for the purpose of operating the 
hydraulic system. By means of this pump the oil pres- 
sure is maintained, and this pressure operates both the 
vertical table that raises the work to the marking dies 
and also the horizontal die-holding slide. In operation, 

















HYDRAULIC MARKING MACHINE 


height of machine, 50 in.; adjustment on 
in.; weight, 900 Ib. 


MARTIN No. 12 

Travel of slide, 8 in.; 
table, 0 to 6 in.; floor space, 27 x 22 
pressure upon the foot treadle causes oil pressure to 
raise the work-holding table to the operating point, and 
when this point has been reached the oil pressure com- 
mences to act upon the slide and then traverses the dic 
across the work to be marked. As soon as the die has 
completed its marking, an adjustable stop on the slide 
trips the reverse lever, which operates the valve, releas- 
ing the pressure that has moved the slide forward an? 
allowing the oil pressure to return the slide to the start- 
ing point. At the same time the oil pressure beneath the 


work table is immediately released and the table drops 
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back ready for the removal of the work. The machine 
is said to be practically automatic and so simple that 
it may be operated by unskilled labor. Another im- 
portant feature is the universal table, which is so con- 
structed that it will handle tapered or other irregular 
work. The table and slide are provided with adjustable 
gibs and the slide is equipped with roller bearings to 
reduce friction. 


High-Speed Hammers 


Figs. 1 and 2 illustrate two views of a hammer which 
has been specially adapted for caulking or peening gas 
checks on 155-mm. shells. After placing a shell in the 
machine the burring tool A, Fig. 1, is applied as shown. 
One or two revolutions of this tool by the handles when 
under slight pressure will remove any burrs or sharp 
edges from the dovetail in the base. If these are not re- 
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work and at the same time compresses the parts to be 
riveted. The hammer strikes 2600 blows per minute 
and will head a rivet every two seconds. These ma- 
chines are made by the High Speed Hammer Co., Roch- 
ester, N. Y. 


Ideal Cleaning and Rinsing Machine 
for Metal Parts 


The illustration shows the Ideal batch process clean- 
ing and rinsing machine, the outfit being particularly 
suitable for removing heavy grease from stampings 
and drawn work of steel or brass, which have hereto- 
fore been cleaned by dipping in soda kettles and by 
tumbling in sawdust. The feature of this machine is 


that the work can be held in the drum, passing con- 
tinuously through the cleaning solution until thoroughly 
clean. 


The essential parts are the loading skip, the 
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FIGS. 1 TO 3. 
Fig. 1—Removing the burrs. 


Fig. 
moved there is danger that the edges of the gas check 
may be cut through during the. peening operation. The 
burring tool is also used to insert the gas checks in the 
shell bases and to roll the edges into the undercut of the 
dovetail. With the gas check in place the lead gasket 
is dropped into position and the hammer started. Con- 
trolled elastic blows at the rate of 900 per minute are 
struck and at the same time the peens B, Fig. 2, re- 
volve slowly, making one revolution to every 54 blows 
of the hammer, thus caulking the gasket at all parts. 
The operation is completed in less than 30 seconds. 

The machine shown in Fig. 3 was designed for head-' 
ing copper rivets used in holding heavy harness to- 
gether. It holds the washer, or burr, tightly to the 


HIGH-SPEED HAMMERS FOR SHELL 
2—Caulking gas checks. 





AND RIVETING WORK 
Fig. 3—Riveting Harness. 


washing and rinsing drums, the draining and drying 
screens and the tanks for heating the washing compound 
and rinsing water. Parts to be cleaned are dumped 
into the power loader which charges them into the 
washing drum. The interior arrangement of the drum 
consists of four steel blades, or half worms, extending 
halfway around the drum and across its entire width 
and ending in four cups. The action resulting from 
the rotating drum and the interior construction gradu- 
ally impels the parts toward the discharge end and into 
the cups which pick them up and deposit them on 
the discharge chute. The discharge chute when in the 
operating position returns the parts to the charging 
side to pass again through the same cycle. 











640 


The time required to cleanse the parts depends on 
the amount of dirt and grease to be removed, usually 
The washing 


from one-half to one and a half minutes. 
compound is heated in the tank 
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employed. Ball bearings have also been incorporated 
to insure ease in running. The device is intended for 
use where it is not convenient to use power, the portable 





above the drum and flows 
through pipes into the charg- 
ing opening of the drum, the 
level of the solution being au- 
tomatically maintained below 
the level of the charge and 
discharge openings. Holes 
around the periphery of the 
drum drain it directly into 
a funnel leading to a drain pen 
connected to a pump which re- 
turns the fluid to the heating 
tank. After being cleaned the 
parts are discharged into the 
draining screen by turning the 
discharge lever which tilts the 
discharge at an angle opposite 
to that of its former position. oes 

















The draining screen forms the 
passageway between the wash- 
ing and rinsing drums. In the rinsing drum the parts 
are rinsed and pass through the drum directly into the 
drying screen, from where they are discharged into 
receptacles. The machine requires a crew of three men 
and is claimed to use less washing compound than other 
methods. The device is the product of the Ideal Con- 
crete Machinery Co., Cincinnati, Ohio. 


Luther Improved Grinding Stand 


The Luther Grinder Manufacturing Co., 285-289 
South Water St., Milwaukee, Wis., has recently made 
some improvements in its No. 271 “Hummer” grinding 
stand. The new model F is provided with a worm-gear 
drive instead of the cast bevel gears that were formerly 

















LUTHER NO. 271 GRINDING STAND, MODEL F 


IDEAL 





CLEANING AND RINSING MACHINE 


feature being of considerable advantage in some cases. 
As may be observed the device is driven by foot pedals, 
a seat being provided for the operator. 


“One Minute” Swivel Repair Link 


The swivel repair link illustrated has recently been 
placed on the market by the Cleveland Galvanizing 
Works Co., Cleveland, Ohio. The device is made in 
three sizes, with either plain or waterproof finish, and 
may be used either as an ordinary repair link or as a 
swivel. Malleable iron is used, and the only tool neces- 





MINUTE” SWIVEL REPAIR LINK 


“ONE 


sary to apply it is a hammer, a pair of pliers or a vise. 
The ends of the pieces of chain to be joined are hooked 
into the two eyes whose flanged ends are then placed 
inside of the collar, which is hammered or squeezed 
together, preventing the separation of the eyes. The 
diameter of the eye in the three sizes is ,4,, | and 3 in., 
while the over-all length is 132, 1? and 24 in. re- 
spectively. 


Defiance No. 6 Boring, Milling, Drilling 
and Tapping Machine 


The combined horizontal, boring, milling, drilling and 
tapping machine illustrated is one of the late products 
of the Defiance Machine Works, Defiance, Ohio. The 
bed is of cross-ribbed box construction, the machine 
being entirely self-contained. It rests on the floor at 
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The column is also 
box section and flares out at 
bottom to give a large bear- 
surface where it is bolted to 
+.e bed. Hammered, high-carbon 


three points. 


O. 


c 


ol is used for the spindle which 
is ground its entire length. The 
cpindle sleeve is a high-carbon- 
steel forging with a conical journal 
at the front turning in a solid 
bronze. box. It has an adjustable 
taper sleeve at the rear also turn- 
ing in a bronze box. This ar- 
rangement makes adjustment pos- 
sible and allows large milling cut- 
ters to be bolted to the flange on 
the end of the spindle sleeve. The 























head slides on the column, the & 
dovetail with taper gib being 
placed in the center with actuating 
screws between. The two sides 
have clearance between the column at | ¥ 
with straps at the back. A gib 
on the front side is set up for a_ in; ) 

of platen, 40 in.; 
free sliding fit, but helps to take ten, 15 to 336; 
undue strain placed on the 


of spindle, 24 in.; 


DEFIANCE BORING, MILLING 


No. 5 machine: Diameter of spindle, 3 in. ; No. 6 
Morse taper hole in spindle, No. 
traverse of head, 244 
maximum distance faceplate to back 
; maximum distance top of plate 
to center of. spindle, 25 in.; 
tance top of bed to center of spindle, 334 
size of platen, 24x48 in.; 
number of speed changes, 
number of feed changes 
common to all actuating screws and spin- 
dle, twelve, 0.003 to 0.375 in. per spindle 


AND TAPPING MACHINE 


machine: Diameter of spindle, 
43 in.; Morse taper hole in spindle, No. 6; 
traverse of spindle, 2x 30 in.; traverse of 
nead, 364 in.; maximum distance faceplate 
to back rest, 7 ft.; maximum distance top 
of platen to center of spindle, 37 in.; maxi- 
mum distance top of bed to center of spin- 
cross-fecd dle, 474 in.; size of platen, 36 x 64-in.; 
cross-feed of platen, 64 in.; number of 
speed changes, ten, 74 to 157 r.p.m.; num- 
ber of feed changes common to all actuat- 
ing screws and spindle, twelve, 0.004 to 0.5 


5; traverse 


maximum dis- 


any 
: ‘ ° revolution; diameter of driving pulley, 16 in. per spindle revolution ‘diameter of 
head. The spindle head and tail in.; width’of drive belt used, 4 in.; weight, driving pulley, 16 in.; width of belt, 5 in. ; 
12,000 Ib. weight, 25,000 Ib. 


block are raised and lowered to- 

gether, being connected by a shaft and cut bevel gears. 
Binder screws are provided for locking purposes. The 
tail block has long V-bearings. Cut helical gears are 
used for the spindle drive, which it is claimed give a 
very smooth motion to the spindle. Reverse is by means 
of a clutch controlled by a lever convenient to the opera- 
tor which make it possible to use the machine for 
tapping. The gibbing of the saddle is of the square- 
lock form, a binder screw clamping the platen rig- 
idly. A throw-out device regulates the movement 
of the platen. The saddle extends beyond the bed 
to give a support to the platen at its extreme po- 
sitions. A taper gib is provided for taking up wear. 
The back rest carrying the tailstock is mounted 
on a base containing all necessary mechanism. To 
accommodate long work, however, the back rest can 
be moved by taking out four screws and without dis- 
turbing any mechanism. A rack-and-pinion mechanism 
is used to adjust the base along the bed, a binder screw 
being provided. The feed is applied to move the spin- 
dle in or out of the spindle head and tail block or up 
or down; to meve the saddle along the bed, and to move 
the platen across the saddle. Two sets of cone gears 
give 12 changes of feed. A safety friction is placed in 
the feed box to prevent damage. It consists of a cast- 
iron plate inside one of the feed gears held at the proper 
tension by a nut. This friction is applied at such a 
int that it serves for both the slow and fast travel, 
vhich may be obtained in either forward or reverse 
directions. Hand adjustment and micrometer dials are 
provided for all movements. All moving parts are in- 
closed and oil tight, oil being pumped through the head, 
speed box and feed box to insure proper lubrication. All 


‘rive bearings are of the roller or ball type, and ball 
‘hrust bearings are used on the spindle and on all actu- 
ating screws. 


Other bearings are bronze bushed. The 






eight control levers are placed within reach of the 
operator. The machine is made in two sizes, Nos. 5 
and 6. 


Reversing the Toolholder To Insure 
Smooth Cutting 
By G. GROLLUMAN 


In cutting keyways or in other slotting operations on 
the planing or shaping machine, it will be found that 
by reversing the ordinary form of toolholder and grind- 




















TOOLHOLDER AND TOOL REVERSED 


ing the tool as shown in the sketch, the tendency to 
chatter and dig is almost wholly eliminated. The same 
method can be pursued to advantage in finishing cast- 
iron surfaces by substituting a tool bit that has been 
upset to produce sufficient length of cutting edge. 
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Washington, D. C., April 6, 1918—Congress is wast- 
ing valuable time in insulting and otherwise embarrass- 
ing a number of reserve officers in the Ordnance and 
other departments. When we recall how Congress voted 
itself free from the income tax it ill becomes it to 
call any reserve officer a slacker even if he is within the 
draft age. The proposition that reserve officers wear 
a white stripe, intimating that it denotes the “white 
feather,” is offset by the suggestion that Congressmen 
wear a yellow stripe to show their attitude when it 
comes to help pay the bills out of their salary. 

It must be remembered that Congress itself is respon- 
sible for the huge number of reserve officers. For, in 
spite of the known demand for engineers, Congress in 
its wisdom ruled that only thirty civilian engineers 
could be employed at a salary exceeding $1800 a year, 
this being the pay of a clerkship. The only way to 
get competent men on the payroll was to give them a 
commission, and even then the salary was usually far 
below their former earnings. 

It is true that among the men within the draft age 
probably some are slackers, but they have company in 
various parts of the country. Also it must be under- 
stood that they are now trained in their work, and that 
if they are removed new men will have to be trained 
to take their places. All this means delay, which can- 
not be tolerated at this time even for the purpose of 
weeding out a few slackers to satisfy some Congressman 
who may or may not be sincere in his protestations. 


OFFICERS’ PAY SHOULD BE INCREASED 


While Congress is devoting so much attention to this 
matter it may be in order to suggest that it also care- 
fully considers the question of the pay of officers in 
responsible positions. Even the postal clerks are to get 
a raise in spite of Mr. Burleson—and they deserve it 
—but no mention is made of increasing the pay of 
officers in the army and navy, many of whom must have 
a hard time getting along on their salaries in these days. 
There are thousands of excellent officers all the way up 
the line whose devotion to duty comes up to tradition 
and who deserve larger salaries. Men who have de- 
voted years to the manual of arms and have attained 
to majorships and colonelships are receiving much less 
than their ability entitles them to. 

The subjects of pay and of reserve officers bring up 
the old question of the wisdom of commissioning engi- 
neers and business men as officers at all. If Congress 
can be induced to wipe out its maximum of thirty 
civilian engineers there are many who believe that it 





would be much better not to put them in army uniform. 
It seems unfair to the regular army officers and it ties 
the engineer to routine that is often not connected with 
his work, besides having other drawbacks that offset 
whatever advantages it may possess. Indications are 
that this feature of the case is being considered, and 
the outcome will be watched with keen interest in army 
in army quarters. 


MorE ABOUT INSPECTION 


Inspection is such a trying problem in all kinds of 
manufacturing that it is not uncommon to find “horrible 
examples” of how not to do it. When we find them, 
therefore, it is proper to correct them quickly and so 
prevent delays and increase production. 

The lack of uniformity in specifications from different 
departments is largely responsible for much unneces- 
sary inspection. One instance shows this in a particu- 
larly noticeable manner. A certain firm is making in- 
struments for three branches of the service. These in- 
struments are almost identical, the exception being that 
on one fiber piece the army uses one color, the navy 
another and the Signal Corps still another. This one 
piece must be made up in red, black and green not for 
purposes of identification but because these colors were 
selected by the respective designers. 

The fact that they are being made for three depart- 
ments necessitates, under the present practice, an in- 
spector from each department. One man could handle 
all the inspection, but there is no codrdinator, or “get- 
together” man, who can put work of this kind together. 
The President is the one man who can do it, but he 
has several other things to do just at this time. 

This lack of coéperation brings to mind an incident 
where a civilian in a certain department was assisting 
all three branches of the service. One day a young 
naval officer came to his desk and bade him a fond fare- 
well. The civilian, of course, thought the officer was 
going across and responded accordingly. Imagine his 
surprise when he found that the affectionate parting 
was not because the officer was going away but that he 
had heard that the civilian had been detailed to work 
with the army and consequently he could have no fur- 
ther dealings with him. 

After one has seen for some time nothing but the 
inspection of munitions, and has seen in too many cases 
a complete failure to discriminate between the finish 
and accuracy on vital and on nonessential parts, it is 
quite refreshing to see the engines being built for 
the Emergency Fleet Corporation. Crankpins, shafts, 
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thrust bearings and the like are well finished and kept 
to within reasonable tolerances. But the crank cheeks 
are not finished on the outside; they are not rejected 
for slight surface flaws that do not hurt them in the 
least; and in general they are being inspected just as 
a good mechanic would when he knew that emergency 
service and not fancy finish was the main requirement. 

This is not a new problem by any means. The 
columns of the American Machinist have carried 
lengthy arguments on both sides of the question by 
well-meaning mechanics. This discussion waxed furious 
about 15 years ago when one side argued for the best 
work possible on all occasions, and the other group 
stood for the sound principle that unnecessary ac- 
curacy or finish was an economic waste; in other words 
that, considering the use to which a piece of work was 
to be put, it was unwise and uneconomical to spend 
time and material in making the piece any better than 
its use called for. 

Many a man has been discharged because he could 
not discriminate between the amount of work he put 
on a pattern that was to be used only once and the 
pattern that was to be used in making a standard 
product; that he never knew when it was good enough 
for its purpose, and, this is still a common complaint. A 
man who is uneconomical for a private employer is 
equally uneconomical for the Government. Only those 
whose training does not allow them to discriminate be- 
tween essentials and nonessentials will consider this 
a plea for an attempt to secure the acceptance of 
inferior work or material. Every engineer knows that 
nothing is further from the truth. 

The question of inspection is cropping up in many 
quarters, and not always in a pleasant manner. As 
every shop man knows, there are inspectors and inspec- 
tors, even in peace times and in the best-regulated shops. 
Some inspectors seem to think it is their duty to see 
how much of a product they can reject, while others 
believe that it is their duty to pass as much as is satis- 
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factory for the use to which it will be put. Needless 
to say the latter are right—and also scarce. But when 
you suddenly expand your business to unheard-of pro- 
portions, as did the Ordnance Department, you natural- 
ly get a lot of men wished on you who are not 100 per 
cent. efficient by a long way. And some of these are 
sure to be inspectors. 

Add to this the effect of putting them in a war 
garb, at a time when war is the dominant thought in 
the world, and you have a combination which has great 
potentialities for trouble, for the small-bored man, be 
he inspector or anything else, becomes unbearable when 
given any kind of authority. Put mto a uniform which 
demands a salute by any of our boys in khaki whom 
he happens to meet and the result is easy to foresee. 

It is not altogether the uniform or the man or the 
system, but the unfortunate combination of the three. 
It simply aggravates the condition we meet in everyday 
shop life, and it is more annoying because we are all 
more or less keyed up by the war tension. It is a 
time for forbearance, even when both sides know they 
are right. Personal animosity gums the game, delays 
production and handicaps our boys in France. 

That should always be the first thought—does it 
hurt our boys in France? 


Shipyard Workers 


With the advent of the volunteer workers Uncle Sam 
will have about 450,000 skilled men actually at work in 
shipyards. That shows what can be done in a little 
over a year’s time. The following figures speak for 
themselves. In 1916 the wage earners in the shipyards 
of the country numbered: Steel shipyards, 43,582; wood 
shipyards, 1380; total, 44,962. On Jan. 1, 1918, the 
workers numbered: Steel shipyards, $181,273; wood 
shipyards, 23,437; total, 204,710. Add the 250,000 men 
who will respond to the call for shipyard volunteers and 
the grand total when we get into full swing will be 454,- 
710 shipbuilders. 








The Message of the Shops 


By L. C. Randolph. 


We take the curse from Labor, ages old, 
And make men glory in their honest toil; 

Within the hollow of our hands we hold 
Humanity, to prosper or despoil. 


in times of peace we build the dreams of man, 
His haughty cities and his roads of steel ; 
We harness waterfalls and rivers span, 
And in a thousand ways improve the wheel. 


We civilize the nations and we bind 
In common interest the lives of men; 

We feed and clothe and shelter humankind— 
And wreck the social order now and then. 





For when Red Ruin stalks the world abroad. 
And bugles call, and men go out to fight, 
We rise to meet the foe, in one accord, 
With all our nation’s congregated might. 


We make of war a contest of machines, 

And win for those who organize us best; 
For far behind the lurid battle scenes 

We forge the weapons that decide the test. 


America, the shops uphold your hands! 
Unconquerable Industry assails 

The enemy of freedom-loving lands— 
And in the end ’tis Industry prevails. 
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Personals 











W. E. Perrine, director of production of 
the Standard Parts Co., Cleveland, Ohio, 
was recently appointed assistant general 
manager. 

A. C. Burleigh, formerly of the Chicago 
Pneumatic Tool Co., has joined the sales 
force of William K. Stamets, machine-tool 
dealer, Pittsburgh, Penn. 

Robert 4. Carroll, son of P. J. Carroll, 
late owner of the Carroll Foundry & Ma- 
chine Co., Bucyrus, Ohio, has been elected 
president and treasurer of that company. 


Donald W. Douglas, formerly aeronauti- 
cal engineer in the aviation section of the 
Signal Corps, has been appointed chief en- 
gineer of the Glen L. Martin Co., Cleve- 
land, Ohio. 

Cc. ‘M, Rebertson, formerly with the E. 
L. Essley Machinery Co., Chicago, has be- 
come associated with the Dale-Brewster 
Machinery Co. of Chicago as manager of 
the machinery-sales department. 


W. J. Lynch, formerly superintendent of 
the plant of the Washington Tin Plate Co., 
Washington, Penn., has resigned to become 
general manager of the sheet mills of the 
Mahoning Valley Steel Co. at Niles, Ohio. 


Julius Nahoum, who resigned as maii- 
aging director of the Vulcan Trading Cor- 
poration on Jan, 30, 1918, has accepted the 
management of the Bi-Continent Trading 
— of 50 Braad St., New York 
City. 

4. W. Leers has been appointed Eastern 
manager for the Peerless Machine Co. of 
Racine, Wis., manufacturer of hacksaws, 
with offices at 50 Church St., New York 
City. The Peerless hacksaws will be car- 
ried in stock in New York under Mr. Leer’s 
direction. 





Business Items 











C. H. Westerberg, 39-41 Cortlandt St., 
New York City, who specializes in metal 
cutting tools and equipment, is moving to 
new quarters at 54-56 Barclay St. and 9- 
11 West Broadway. 

The Hendey Machine Co., of Torrington, 
Conn. manufacturers of lathes, shaping 
and milling machines, has opened a branch 
office im Rochester, from which it will 
handle direct business in northern and 
western New York. 

The Aborn Steel Co., Inc., at 22 Clarke 
St.. New York City, 269 Drexel Bldg., 
Philadelphia, Penn., and 133 Andrews St., 
Rochester, N. Y., has been appointed sales 
agent for the Century Steel Co. of Amer- 
ica, Inc., manufacturer of crucible steels, 
Poughkeepsie, N. Y. The Century Co. has 
given up its New York office and ware- 
house. 

The American Brass Novelty Co., of 
Grand Haven, Mich., has sold its control- 
ling interest to Charles D. Reeve, former 
vice president and general manager of the 
Grand Rapids Brass Co., and D. J. Gor- 
man, formerly Eastern representative of 
the Keeler Brass Co. Harry L. Ackerman 
will act as assistant superintendent and 
Charles Dalvini will have charge of the 
machinery department. 





New Publications 











Practical Electricity — By Terrell Croft. 
Published by McGraw-Hill Book Co., 
Inc., New York City, 1916. Cloth; 
54x 8 in.: 646 pages, 548 illustrations. 
Price, $2.50. 

Heretofore the opening chapter in most 
books on elementary electricity and mag- 
netism treated either static electricity or 
magnetism; but in this, Mr. Croft's latest 
book, he has broken away from the estab- 
lished precedent and has gone back to the 
present accepted theory of what matter and 
electricity are. The opening section, ‘“‘Mat- 
ter and the Electron Theory,” to which 
24 pages are devoted, is probably the most 
remarkable attempt ever made to present 
the electron theory in a practical way, so 
that it may be understood by a student 
of elementary electricity and magnetism. 
This theory is made use of where desirable 
in other parts of the book, in explaining 
the theory of magnetism and electricity. 
In this feature the book is of interest not 


only to the student of elementary electricity, 


but also to the more advanced reader. 
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The work is divided into 52 sections, of 
which ten are devoted to magnetism, 
electromagnetism, construction of electro- 
magnets and their application. Seven 
sections are given over to the fundamental 
ideas concerning electricity, electromotive 
force, electric current, resistance, Ohm’s 
law, and the generation of electrical energy. 
The subjects of storage batteries, primary 
cells, and electrolysis are treated in four 
sections. Electromagnetic induction is dis- 
cussed in six sections. Principles of the 
electric generator, construction of direct- 
current generators, their voltage, rating, 
efficiency and characteristics, are considered 
in eight sections. Four sections are de- 
voted to the direct-current motor. In eleven 
sections the subjects of characteristics of 
alternating-current circuits, principles and 
construction of alternating-current genera- 
tors, power and power factor, polyphase 
circuits and systems, etc., are treated. One 
section is devoted to transformers and one 
to three-wire distribution systems. 

These sections are divided into 869 sub- 
sections. Each subsection is given a title 
and number and is indexed according to 
its number and title, 14 pages being devoted 
to this index. The work probably repre- 
sents the greatest amount of labor ever 
devoted to illustrating any single volume 
on electricity and magnetism, and in so far 
as possible the pictures have been so made 
as to tell their own story. Many of the 
illustrations used to explain the theory 
of electricity are radicat departures from 
those found in other books of this charac- 
ter. Numerous examples are worked out 
throughout the book showing the applica- 
tion of the 290 expressions given for 
obtaining different values in electricity and 
magnetism. 

The author in his preface states that “the 
primary object of the book is to present 
the fundamental facts and theories relating 
to electricity and its present-day applica-~ 
tions in a straightforward, easily under- 
stood way for study by any man of little 
mathematical training, who desires to ac- 
quire working knowledge of the subject. 
Secondarily, the book was designed for uni- 
versity graduates who desire a medium 
whereby they can with minimum effort re- 
view, refresh and reconstruct in line with 
modern theory and practice their concepts 
of electricity and magnetic phenomena.” 
These objects the author seems to have 
admirably accomplished, and the work is 
one that should be of value to almost 
everyone who is interested in the subject 
of electricity and magnetism. 


Steel and Its Heat Treatment—By Denison 
K. Bullens. Second edition. Four 
hundred eighty-three 6 x 9-in. pages, 
two hundred eighty-five illustrations 
and numerous tables. Published by 
John Wiley & Sons, Inc., New York 
City. Price $4. 

In this second edition the scope of the 
work has been broadened to include ad- 
ditional information of a practical nature 
to further illustrate the application of prin- 
ciples in everyday commercial practice and 
to encourage a consideration of every ele- 
ment in the cycle of operations from the 
initial heating of the steel for the forging 
process to the final heat treatment. In 
the section on heat, additional data are 
given to explain the difference between 
combustion and generation of heat and the 
application of heat to useful work; the 
difference between the mere indication of 
uniform temperature and uniformly heated 
product; the relation between temperature, 
time, mass and surface in the determina- 
tion of uniformly heated product; the in- 
fluence of furnace design and operation on 
the quality and cost of finished product; 
the weakness of relying upon pyrometer 
readings without considering other equally 
important factors, and the factors govern- 
ing the selection of furnaces and fuels and 
the use of both. The section on forging 
has been materially enlarged to show the 
relation of forging to heat treatment, the 
effect of temperature, time and uniformity 
of heating upon the structure of steel; 
also a number of original micro-photo- 
graphs have been added to illustrate the 
variation in structure under distinctive 
conditions. The human element is consid- 
ered and elaborated upon. The chapter 
on annealing has also been enlarged by 
the addition of matter of interest to the 
practical man. Altogether the revision has 
been thorough and adds greatly to its 
value. The various chapters cover the 
testing of steel, heat generation, heat ap- 
plication, the human element, forging, the 
structure of steel, annealing, hardening, 
tempering and toughening, case carburiz- 
ing, casehardening, thermal treatment, 
carbon, nickel, chromium, chromium nickel, 
vanadium, manganese, silicon, tungsten, 
molybdenum and high-speed steels, tool 
steel and tools, miscellaneous treatments, 
pyrometers and critical range determina- 
tions. 
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Oenegenreaks 


| Forthcoming Meetings 





The American Gear Manufacturers’ Asso- 
ciation will hold its second annual conven- 
tion at White Sulphur Springs, W. Va. 
Apr. 18, 19 and 20, with headquarters at 
the Green Brier Hotel. The secretary is 
F. D. Hamlin of the Earle Gear and Ma- 
eine Co., 4701 Stenton Ave., Philadelphia, 

enn. 


American Society of Mechanical Engi- 
neers. Monthly meeting, first Tuesday 
Calvin W. Rice, secretary, 29 West 39th 
St.. New York City. 

American Society of Mechanical Enzi- 
neers. Spring meeting at Worcester, Mass. 
June 4, &, 6 and 7, with headquarters at 
the Hotel Bancroft. 


Beston Branch National Metal Trades 
Association. Monthly meeting on _ first 
Wednesday of each month, Young’s Hotel 
Donald H. C. Tullock, Jr., secretary, Room 
41, 166 Devonshire St., Boston, Mass, 

The sixth annual meeting of the Cham- 
ber of Commerce of the United States of 
America will be held in Chicago, Apr. 10, 
11 and 12, 1918. Elliot H. Goodwin, Riggs 
Building, Washington, D. C., is generai 
Secretary. 

Engineers’ Society of Western Pennsyl- 
vania. Monthly meeting, third Tuesday; 
section meeting, first Tuesday. Elmer K. 
Hiles, secretary, Oliver Building, Pitts- 
burgh, Penn. 

The National Foreign Trade Council Con- 
ference will be held in Cincinnati at the 
Gibson Hotel, Apr. 18, 19 and 20. Apply for 
reservations to O. K. Davis, secretary, 1 
Hanover Square, New York City. The gen- 
eral chairman is Robert S. Alter. 


The National Gas Engine Association will 
hold its eleventh annual meeting at the 
Hotel Sherman, Chicago, Ill., June 3 and 4. 
The headquarters of the association are at 
Lakemont, N. Y 

The spring convention of the National 
Machine Tool Builders’ Association for 1918 
will be held Thursday and Friday, May 16 
and 17, at the Mariborough-Blenheim Hotel, 
Atlantic City, N. J. Charles L. Taylor of 
Hartford, Conn., is secretary. 


The National Metal Trades Association 
announces the following program of its 
forthcoming convention, which will be held 
at the Hotel Astor, New York City: Mon- 
day, Apr. 22, 10 a.m., executive committee 
meeting; 7 p.m., secretaries’ dinner. Tues- 
day, Apr. 23, 10 am. to 5 p.m., council 
meeting; 10 a.m., meeting of local secre- 
taries; 6:45 p.m., alumni dinner. Wednes- 
day, Apr. 24, 9:30 a.m. and 2 p.m., con- 
vention; 12:30 p.m., buffet luncheon; 7 
p.m., banquet. Thursday, Apr. 25, 9:30 
a.m., and 2 p.m., convention and meeting 
of the incoming administrative council. 
Homer D. Sayre, People’s Gas Building, 
Chicago, Ill, is the secretary. 

A joint convention of the National Supply 
and Machinery Dealers’ Association, the 
Southern Supply and Machinery Dealers’ 
Association and the American Supply and 
Machinery Manufacturers’ Association will 
be held at Cleveland, Ohio, May 15-17. 
Among the important subjects to come up 
for action will be Government control of 
fuel, transportation and shipping of ma- 
terials and price fixing. The coéperation 
of labor in war activities will also be dis- 
cussed at length. 


New England Foundrymen’s Association. 
—~ meeting, second Wednesday of 
each month, Exchange Club, Boston, Mass 
Fred F. Stockwell, 205 Broadway, Cam- 
bridgeport, Mass. 

Philadelphia Foundrymen’s Association. 
Meetings, first Wednesday of each month. 
Manufacturers’ Club, Philadelphia, Penn. 
Howard Evans, secretary, Pier 45 North, 
Philadelphia, Penn. 

Providence Engineering Society. Month- 
ly meeting, fourth Wednesday of each 
month. A. E. Thornley, corresponding sec- 
retary, P. O. Box 796, Providence, R. I. 

Rochester Society of Technical Drafts- 
men. Monthly meeting, last Thursday. 0O. 
L. Angevine, Jr., secretary, 857 Genesee St.. 
Rochester, = 

Superintendents’ and Foremen’s Club of 
Cleveland. Monthly meeting, third Satur- 
day. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 

Technical League of America. Regular 
meeting, second Friday of each month. 

scar S. Teale, secretary, 35 Broadway, 
New York City. 

Western Society of singineety Chicago, 
Til. Regular meeting, rst Wednesday 


evening of each month, except July and 
tary, 1785 


August. E. N. Layfield, secre 
Monadnock Block, Chicago, III. 
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Indicator, Dial, “Atlas” 
L. Gates, 125 South Wells 
St., Chicago, Ill. 


erican Machinist,” Mar. 28, 
1918 


e device is shown attached 
( surface gage. The connec- 


t 
t are universal, a bent con- 
I ng-rod not shown being 
‘ ed to be very useful. The 
j cator measures up to 0.130 
it the graduations being in 
tl sandths of an inch. If de- 
sired an extension is provided 
\ 


-hich will enter a small hole 
and reach to the depth of 3 in. 
This is made of tool steel and is 


hardened. The plunger is 
placed at one side of the dial 
center, which it is claimed al- 


lows the use of the indicator in 
close places, corners, etc. 




















Grinding Machine, Universal 


Manhattan Machine and Tool 
Works, 42-50 Market Ave., 
N. W., Grand Rapids, Mich. 


“American Machinist,” Mar. 28, 
1918 


Table dimensions, 6x42 in.; 
working surface of table, 6x 23 
in.; longitudinal movement of 
table, 22 in.; transverse move- 
ment of table, 8 in.; vertical 
movement of table, 12 f.; 
maximum diameter of work, 3 
in.; distance between centers, 


21 in.; center of wheel to top 
of table, 12 in.; distance from 
floor to center of spindle, 47 


in. Equipment includes inter- 
nal-grinding attachment, one 
pair of central head and tail 
centers, one pair of offset head 
and tail centers, one faceplate 8 
in. in diameter, one chuck for 
eenter head, one 5-in. swivel- 
base vise, six pairs of wheel 

















flanges, six driving dogs ? to 2 
in., one height gage, one tooth- 
rest socket, seven extension 
bars, three  spring-tooth-rest 
springs, six T-slot bolts and 
countershaft complete. 


Grinding Machine, Valve, No. 50 
Defiance Machine Works, Defiance, 
Ohio 
“American Machinist,” Mar. 28, 1918 


This machine for grinding-in the 
valves of gasoline engine cylinders 
is made with four, six or eight spin- 
dles, the oscillating movement being 
obtained through spur gears which 
it is claimed decreases the amount of 
vibration. Minimum center distance 
of spindles, 1§ in.; maximum center 


distance of outside spindles, 22 in. ; 
distance from spindles to face of 
column, 7 in.; vertical travel of 


spindles, 3 in.; maximum distance 
from nose of spindles to top of table, 
21% in.; minimum distance from nose 
of spindles to top of table, 93 in. 


Drinking Fountains, “Ebco” 
D. A. Ebinger Sanitary Manufactur- 
ing Co., Columbus, Ohio 


“American Machinist,” Mar. 8, 1918 


The illustration shows the fountain 
mounted on a cooler. It will be no- 
ticed that the construction is such that 
the stream of water flows up at an 
angle from beneath a _ guard, this 
feature making it impossible for any- 
one to place his mouth on the nozzle. 
This type of jet also enables one to 
fill a glass without utilizing an extra 
outlet. The angular stream is secured 
by means of two intersecting jets of 
varying velocities. The fountain it- 
self is made of vitreous enamel ware, 
and is also made up in such form that 
it may be mounted on the wall. 


























Angle Bending Machines 
Kane & Roach, Niagara and 
Shonnard Sts., Syracuse, N. Y. 


“American Machinist,” Mar. 28, 
1918 


Made in three sizes, No. 22 
handling angles up to 3x3x8 
in., No. 23 for angles up to 4x 
4x4 in., and No. 26 for angles 
up to 6x6x§ in. I-beams, 
channels, Ts, rounds, squares, 
pipe or flat stock may also be 
bent by making filling-in col- 
lars or rolls to match the work. 
Either one or two angles may 
be bent at a time as desired. 


The machines are made with 
the rolls close to the floor, 
which eliminates much lifting. 
The rolls are also placed close 
together, which reduces’ the 


length of the flat spot at each 


Lathe, Heavy-Duty 40-In. 


A. W. om yous Island 
City, 
28, 


“American Machinist,’”’ Mar. 
1918 


This lathe is of rather radical 
design, being built with the in- 
tention of securing a rigid ma- 
cine with moderately large 

ing capable of producing ac- 
curate work under heavy sus- 
tained cuts, Length of bed, 
12 ft.; height from floor to top 
ot front shear, 34% in.; center 
to center of shears, 27 in.; 

ght of front shear above 

k shear, 9% in.; transverse 
vement of head and _ tail 
cks, 14 in.; front bearing of 
dle, 6 in. in diameter by 8 
long; rear bearing, 4 in. in 
diameter by 6 in. long; hole in 
dle, 23 in. clear throu h; 
“iameter of faceplate, 36 in.; 
dth of faceplate, 53 : 























end. It is also claimed that 
having the rolls close together 
allows the bends to be started 
from the straight piece, thus 
~~ cam hand bending at the 
start. 











maximum swing, 40 in.; swing 
over carriage, 14 in. (this is 
with the carriage extension in 
place; without this extension 
the swing in all places is 40 
in.); length between centers, 8 
ft., weight complete, 14,000 Ib. 








! 
! 
1 
| 


Drilling Machine, Bench, Model E 


High Speed Hammer Co., Inc., 
Rochester, N. Y. 
“American Machinist,” Mar. 28, 1918 


Capacity up to * in.; spindle speeds, 


two, 2100 and 6000 r.p.m.; working sur- 
face, 54x5 in.; working surface of 
base, 4x6 in.; height, 24 in.; motor, 


to hp.; diameter of spindle, |; 
spindle feed, 24 in.; distance from cen- 
ter of spindle to column, 3 in.; height 
of work accommodated on table, up to 


4% in.; height of work accommodated on 
base, up to 74 in.; dimensions of base, 
74x18 in.; weight, 60 Ib. 
"Lathes, Heavy Shell 
Gisholt Machine Co., Madi- 
son, Wis. 
Mar. 28, 


“American Machinist,” 
1918 

















This machine is made in two 
sizes, 16- and 25-in., which are 
especially adapted for boring 3- 
and 6-in. shells respectively. 
Specifications for 25 in. size: 
Standard length of bed, 10 ft., 


normal swing of lathe, 25 in.; 
hole through spindle, 63 in.; 
spindle front bearing, 4x12 


in.; spindle rear bearing, 7} x 
9 in. ; spindle nose diameter, 123 











in.; headstock cone, diameters, 

20 ‘and 16 in.; width of belt, 8 

in.; ratio of back gearing, 8 to 

1; — speeds, 12, 16, 20 and x6 in.; speed of countershaft, 
27 r.p.m.; countershaft cone standard, 160 and 200 r.p.m.; 
diameters, 17 and 13 in.; fric- weight, about 8000 Ib.; cu.ft., 
tion pulleys on countershaft, 20 about 300. 


Patent Applied For 




















<> 
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IRON AND STEEL 


The Government Schedule of steel prices went into effect Sept. 24. 
Pig iron was set at $33 per ton; pig iron differentials were announced by 
the American Iron and Steel Institute on Nov. 3. Washington announced 
sheet and pipe prices on Nov. 5. Warehouse prices have been revised, as 
shown, by agreement between the War Industries Board and the ware- 
houses; new schedule in effect Nov. 15. 


PIG IRON—Quotations per ton were current as follows at the points 
and dates indicated: 


Mew. 28, One Month One 
918 Ago Year Ago 
No. 2 Southern Foundry, Birmingham. . $33 00 $33.00 $27.00 
No. 2 Southern Foundry, Chicago...... 37.00 33.00 35.50 
*Bessemer, Pittsburgh ............... 37.25 37.25 36.95 
i Ce £6 ccs¢nn eeee eh ed ee 33.95 33.95 30.95 
No. 2X, Philadelphia........... oe BETO 33.75 34.75 
. A = errr 33.95 33.95 36.00 
No. 2, seuthers DD. ccanssacoad 35.90 35.90 29. +4 
Basic, Eastern Pennsylvania........... 33.75 30.75 30.5 


*Delivered Pittsburgh; f.o.b. Valley, 95 cents less. 


STEEL SHAPES—tThe following base prices per 100 Ib. are for 
structural shapes 3 in. by 4% in. and larger, and plates 4% in. and 
heavier, from jobbers’ warehouses at the cities named: 

-——New York———7-. 


-—Clevelan -—Chi 
One One —P ——— 


Apr. 4, Month Year Apr. 4, Year Apr. 4, Year 
1918 Ago Ago 1918 - Ago 1918 Ago 
Structural shapes ...$4.195 $4.20 $4.10 $4.20 $4.10 $4.20 $3.75 
Soft steel bars ..... 4.095 4.10 4.00 4.20 4.00 ‘ 
Soft steel bar shapes. 4.095 4.10 4.00 4.20 4.00 4.10 3.75 
Plates, 4 tolin. thick 4.445 4.45 5.15 4.20 5.00 445 4.75 


BAR ItRON—Prices per 100 Ib. at the places named are as follows: 


Apr. 4. 1918 One wear Ago 
ee ta de kcbadocekobehs $3.50 $3.2 

ee ree ee 4.70 3768 
EE, CEES ocho ccnctenesmee ees 4.10 3.95 
CE TE ci Ghevaveeseseeaseane 4.10 3.75 


STEEL SHEETS—tThe following are the prices in cents per 
pound from jobbers’ warehouse at the cities named: 











£ -— New York —. Cleveland -—Chicago— 

2; -20 0 0 

Sst be od @eo oo hoon oto ot o#o 

—=a aa cSt. soe A oe « bo 

asS 22 S82 62 2 S52 22 SSE 
*No. 28 biack....... 5.00 6445 6.445 6.00 5 5 6.45 5.40 
°No. 26 DBiack....... 4.90 6.345 6.345 5.90 2Z8E 6.35 5.30 
*Nos. 22 and 24 black 4.85 6.295 6.2 5.85 235 6.30 5.25 
Nos. 18 and %6 black 4.80 6.245 6.245 5.8 SE 6.25 5.20 
No. 16 blue annealed. 4.45 5.645 5.645 5.4 5 5.65 5.45 
No. 14 blue annealed. 4.35 5.545 5.545 5. 5.55 5.35 
No. 10 blue annealed. 25 5.445 5.4 5. 5.45 5.30 
*No. 28 galvanized. 25 7.695 7.6 5. 7.70 5.20 
*No. 26 galvanized. 9 7.395 7.395 8. 7.40 7.5 
No. 24 galvanized. 8 7.245 7.246 7. 7.25 7.20 





“*For painted corrugated sheets add 30c. per 100 Ib. for 25 to 28 gage: 
5e. for 19 to 24 gages; for galvanized corrugated sheets add 5c., all gages. 


COLD DRAWN STEEL SHAFTING—From warehouse to consumers 
requiring at least 1000 Ib. of a size (smaller quantities take the standard 
extras) the following discounts hold: 


Apr. 4, 1918 One Year Ago 


Eg a List plus 10% List plus 20 
Cleveland ....cccccccccccccccvccees List plus 10% List plus 30% 
DE cctecsevouvandddwee kaemekee List plus 10% List plus 5% 


DRILL ROD—Discounts from list price are as follows at the 


places named: 
Extra Standard 


PT 22d econ Knee VS Ss Ktercecebeeateeeen 30% 40% 
Cleveland 2... ccc c cc ccc ccc cc sccccoceccccceens 35 % 40 % 
eo eee eee 35 % 40% 


SWEDISH (NORWAY) IRON—The average price per 100 Ib. in 
ton lots, is: 
Apr. + 1918 One Yor F as 
$15.00 $9. 


2 Be ee. eee 
NS cs 5 an 0s BESO CR RODEO ee es aly en 15.00 7. 39 
CS cc bo. 0 cc cikk DOGS R EROS V0 ed espenser 15.00 6.75 


In coils an advance of 50c. usually is charged. 
Note—Stock very scarce generally. 


WELDING MATERIAL (SWEDISH)—Prices are as follows in cents 
per pound f.o.b. New York, in 100-Ib. lots and over: 


Welding Wire* Cast-Iron Welding Rods 


M. Be 3D Be. BBs oc cs ccies 16.00 
8s, }: Fant ws No. is | | a OP SD OR. BOMB. 2 ccc cccs 14.00 
PrerPee Pe eee % by 19 in long......... 12.00 
No. Se, 21.00@30.00 % by 21 in. long......... 12.00 
N 14 and 
ts. ‘0. eset, ple *Special Welding Wire 
No. 20 .....2000- | DD  ccisicneresdensneneds 33.00 
Tt pum detdes teeeeaceggsal 30.00 
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MISCELLANEOUS STEEL—tThe following quotations in cents 
per pound are from warehouse at the places named: 


New York Cleveland Chicaro 
Apr. 4, 1918 Apr. 4, 1918 Apr. 4, 1918 
PD nik pad melee sk dene an 4.10 4.04 4.00 
, 2 ae 5.70 4.35 4.25 
Openhearth spring steel. 7.50 8.00 8.25 
Spring steel (crucible anal- 

DEED _ chaoccscewsaccs 11.00 11.25 11.25 
Coppered bessemer rods. . 7.00 8.00 7.00 
BOG BEEN. ccccccoecocs 4.94% 4.75 1.95 
Cold-rolled strip steel... . .00 8.25 8.25 
DONG WED scccdosecc. 6.19% 8 00 6.00 


PIPE—The following discounts are for carload lots f.o.b. Pittsburgh; 
basing card of Nov. 6, 1917, for steel pipe and for iron pipe: 


BUTT WELD 


Steel 
Inches Black Galvanized Inches "Black Galvanized 
%, % and %.. 44% 17% % to 1%..... 33% 17% 
Pe tr 48% 33% % 
Te GD Beccccas 51% 37% % 
LAP WELD 
D  . Gvaewege eae 44% 31% % sire aiik ils dak ich 26% 12% 
2 OO Giceses 47% 34% % | FF ee 28% 15% 
. £8, ar 28% 15% 
BUTT WELD. Suna STRONG PLAIN ENDS 
%, 4% and %.. 40% 2% %o % to 1%..... 33% 18% 
-coneens Cen 45% 32 4 
SD Sibecean 49% 36% % 
LAP WELD. EXTRA STRONG PLAIN ENDS 
©  pepeagece the 42% 30% % gph sew ee eeece 27% 14% 
wee OD Gocces< 45% 33%% 2% to4....... 29% 17% 
GH W@W Gidivcss 44% 32% % 4% to6....... 28% 16% 


Stock discounts in cities named are as follows: 
-—New be ~ eas ~ De -— Chicago — 


G Gal- 
Black vanized Black vanized Black vanized 
% to 3 in. steel butt welded 38% 2% 43% 28% 42.8% 27.8% 


3% to 6 in. steel lap welded 18% Tia 39 % 25% 38.8% 138.8% 
Malleable fittings. Class B and C, from New York stock sell at list 
price. Cast iron, standard sizes, 15 and 5%. 


METALS 


MISCELLANEOUS METALS—Present and past New York quotations 
in cents per pound, in carload lots: 


Apr. 4. One One Year 

ibis: Month Ago Ago 
ere eT Tee 23.50* 23.50 37.00 
Th ee GD Gees B66 edescicocecoce 85.00 85.00 54.50 
Le £ Gn Oa ale he OO 66.0 0% 80 00 we be 7.25 7.25 10.75 
0 EE ee ea 7.50 8.00 11.00 

*Government price. 
ST. LOUIS 

ie Sptwesen ee’ chen edetee eccoeoncee 7.10 7.10 10.50 
SR re + ae re 7.25 7.75 10.75 


At the places named, the following prices in cents per pound prevail, 
for 1 ton or more: , 
-— New York——_. —Cleveland—. — Chicago— 


boa] a + ~ 

2 = & 2 & 2 & 
Le ef edo ket ©8S bie odo 
2a soft sow r= soe fo cot 
<a OF< OF <n OF <u OM 


Copper sheets, base. 31.50-33.00 32.00 44.00 35.00 46.00 35.00 43.00 
Copper wire (carload 


errs 32.00 32.00 39.50 34.00 44.00 34.00 39.00 
Brass sheets ...... 30.75 30.75 45.50 30.00 45.00 35.00 43.50 
Brass pipe base.... 36.50 36.50 47.50 41.00 52.00 41.00 47.50 
Solder % and % 

(case lots) ..... 62.00 62.00 45.50 41.50 33.50 48.00 33.00 


Copper pete quoted above hot rolled 16 oz., cold rolled 14 oz. and 
heavier, add ic.; polished takes lc. per sq.ft. extra for 20-in. widths and 
under; over 20 in., 2c. 


BRASS RODS—tThe following quotations are for large lots, 
mill, 100 Ib. and over, warehouse; 25% to be added to mill prices 
for extras; 50% to be added to warehouse price for extras: 

Apr. 4, 1918 One Year Aco 





OD oe cece es cesdipecledcbeesvecscceseses $25.25 $42.00 
pe DR ee ee ee ee 26.25 4550 
UNE «owes ccteidsctensneuceccercece 30.00 42.00 
ee 2 OR OS 35.00 42.50 
ZINC SHEETS—The following prices in cents per pound prevail: 
I arg a HE w din 0. 0465 6s ed b.cr ned c anenec mae 19.00 
In Casks——_, -——Broken Lots—. 
r. One Apr. 4. One 
1918 Year Ago 1918 Year Ago 
re ere 21.50 22.00 23.00 23.00 
eS ae 20.00 23.00 20.50 23.25 
DEE seb bcvcace cs eeeves 21.00 22.50 21.50 23 00 


ANTIMONY—Chinese and Japanese “brands in cents per pound. in 
ton lots, for spot delivery, duty paid: 
Apr. 4.1918 One Year Azo 
13.50 31.00 


PE he vé6ed endo ndes Oe bes esterase j 
PE tie tes ceennd cue sabes ech ee essere 16.00 32.00 
DEE “Sess ccveecdua en awcunasebhwas 16.25 34.00 
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OLD METALS—The following are tne dealers’ purchasing 

prices in cents per pound: 
-~ New York —~ -—Cleveland—, 
Apr. 4, One Apr. 4, One 
ibl 29. 00 Yoo00 29-00 oe” 00” 

1p vy and crucible 25. 29. 22.3) r 
$3 my nam 4 ond wire. 21.00 24.50 28.00 21.50 22.50 
Copper, light and bottoms 19.00 21.00 24.00 20.50 20.25 
Lead, heavy .....-+-++--- 6.38 6.50 6.00 6.00 6.50 
Read. 008 o2<cscéporess> 5.00 6.00 5.00 5.00 5.50 
Brass, heavy ......--+--- 14.25 15.50 18.00 18.00 22.00 
rast, MME uinkoecceces 10.50 11.00 14.00 12.00 15.00 

) 12.50 d J 2. . 
No. 1 yellow brass turnings v4 730 2.00 2-08 £09 


Zine 


ALUMINUM—The following prices are from warehouse at 
places named: 


New York Cleveland Chicago 
No. 1 aluminum, guaranteed over 99% p +3 
“in ingots for remelting (ton lots) per “tb. 32-20c. 32-20e. 33 4c. 


This is the Government price for lots of from 1 to 14 tons. 


COPPER BARS from warehouse sell as follows in cents per pound, 


for ton lots and over: 
Apr. 4. 1918 One Year Ago 
0 


cabeesa bes eeeadsevass 6.0: 41.00 
ka RE be oa Me 35.00 47.00 
ChevelaMd 2... ccccccccccccseccccccssseces 35.00 43.50 


BABBITT METAL—Warehouse prices in cents per pound: 
-—New York——, ——> “2 ee a 


4 On ne 
q 91 g Wass ine 18 Year Ago 1918 Year Ago 
Best grade... 90.00 65.00 90. 00 62.0 90.00 60.00 
Commercial 50.00 35.00 30.00 19.50 30.00 30.00 
SHOP SUPPLIES 


NUTS—From warehouse at the places named, on fair-sized 
orders, the following amount is deducted from list: 


— York—, a ne — Giteage ie 
One Apr. 4 One Apr. 


isis Year Ago 1918 veer Ags 1918 Year Age 


Hot pressed square. . . $1.00 $0.50 $1.40 $2.75 $1.05 $3.00 
Hote pressed hexagon. 1.00 50 01:20 2.75 85 3.00 
Cold punched square. 1.00 50 75 2.50 1.00 2.50 
Cold punched hexagon 1.00 50 -75 3.00 1.00. 3.00 


Semifinished nuts sell at the following discounts from list price: 
Apr. 4, 1918 One Year Ago 


ees Chih «can cake nweiebeiaann ade 40% 50 % 
DE So ancl canst ceed inuneeenaaes 60% 50-—10% 
CE 6k cc ricesceendencevns cued deans 50% 50—10% 


CARRIAGE BOLTS—From warehouses at the places named 
the following discounts from list are in effect: 


New York Cleveland Chicago 
Be @ Oks cn ckannsetonesamcks 30 % 45% 40—-2% % 
Larger ona TT 10% 334 % 30—5 % 


MACHINE BOLTS—Warehouse discounts in the foliowing 


Cities: 


New York Cleveland Chicago 
% by 4 in. and smaller............ 30 % 40—10% 40—10 % 
Larger and longer up to lin. by 30in. 15% 30—5 334 % 


WASHERS—From warehouses atthe places named the following 
amount is deducted from list price: . 


For wrought-iron washers: 


New York ..... $1.00 Cleveland ..... $3.00 Chicago . $3.00 
For cast-iron washers the base price per 100 Ib. is as follows: 
New York ..... $5.00 Cleveland ..... $3.50 Chicago ..... $3.50 


COPPER RIVETS AND BURS sell a‘ the following rate from 
warehouse: 





— Rivets (a Burg - — 
Apr. 4, 1918 One Year Ago Apr. 4. 1918 One Year Ago 


Gortens. List plus 10% List plus10% List plus 10% List plus 10% 
List price List price List price 


ist price 
Neo York: 20% from list ae 24 To from List pins 5% 10:2 14 % from 


RIVETS—tThe following quotations are allowed for fair-sized 
orders from warehouse: 


New York Cleveland Chicago 
Steel ee 30 % 35 % 40%* 
ae 30% 35 % 40% * 


*For less than keg lots the discount is 35%. 
Button heads, %, 3, 1 in. diameter by 2 in. to 5 in. sell as fol- 
lows per 100 Ib.: 


Mow. We. 35 6s $700 Cleveland ..... $5.85 Chicago ..... 
Coneheads, same sizes: 
New York ..... $7.10 Cleveland ..... $5.95 Chicago ..... $5.60 





Buy Liberty Bonds—We have got to win this war. 
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pa SHOP MATERIALS AND SUPPLIES 


J) N00) C00EOUEUAUDONDEEDUAGEOADEADEADADEAANOEADOHGUEAUEOTEOAEOUEOUEOEOOGMAEOUADEGDOAETEOLOOUEUEREEOUAAATEGUSOEGOOUSEDEDUOOEOUEOUEGEOOEOUNOUEOOOEGUOOUCOUSOOELUOOEONOOUEOOOOEOOOOUEOEOOOOUEOUEOUOGEOOCOUCGEAUOOUHOEGOOGUEOUOGUELEOOOGUOOUEAUEGEOUEEUEEUOULEA TEA EETUETEOUENUEOUEREGOEOT EGU EOEOEOOOONEOSEOEOOEOUCOOOOIOHOGALENLENY: 


MISCELLANEOUS 


SEAMLESS DRAWN TUBING—The base price in cents per pound 
from warehouse in 100-Ib. lots is as follows: 


Hew. vont Ceveiant Chicago 
I ie a Fe ae tb aache a wirewe oak © 39.00 
SE, a ear eee 38. $3 io: rit « 38.00 


For immediate stock shipment 3c. is usually added. The prices of 
course vary with the quantity purchased. For lots of less than 100 Ib. 
but not less than 75 Ib., the advance is le.; for lots of less than 75 Ib. 
but not less than 50 Ib., the advance is Ze. over base (100-Ib. lots); 
for less than 50 Ib. but not less than 2 25 ib. 5c. should be added to the 
base price; and for quantities under 25 lb. the increase above base is 10c. 


TIN PLATES—Warehouse prices per box: 
Coke tin plate, 14 x 20: 


-—New York—. -—— Cleveland —, oe Gye e-N 
Jan, 11, Apr. 4, One Apr. 4, ne 

1918 1918 Year Ago 1918 Year Ago 

ee ee oe $12.00 $10.00 $8. 75 $11.75 $8.00 

De I sities 3 90 12.15 10.15 8.90 11.90 8.15 

Terne plate, 20 x 28: 
Base Net Coat- 

Weight Weight ing 

100 Ib. 200 rrr $19.00 $18.95 $17.90 $14.95 $12.70 

Ic. re ar 19.30 19.25 18.25 15.2 13.05 

1.C. 270 SES ee 21.30 21.75 20.35 17.05 15.35 

I. C. , yl a 21.50 21.75 19.25 16.10 13.85 

I. C, | th Sgr 22.00 22.50 19.50 16.60 14.40 

I. C. _ _— aoe 22.50 23.25 20:50 17.75 15.30 

I. C. SE, Mn bade ped 23.00 24.50 21.30 18.50 16.25 

I. C. 2 See 23.50 25.75 22.25 19.50 17.20 

3. @. EE 25.00 26.75 23.25 20.50 18.10 

I.C. Ee Cardi wr ain 25.50 28.00 24.55 21.75 19.35 


Note—Quotations for New York furnished only 


o lication. 
Above are the last market prices quoted, about Jan. 11. n application 


COTTON WASTE—The following prices are in cents per pound: 
New York 


earning! atteideetieeiaia 
Apr. 4, 1918 One Year Ago Cleveland 


Colored mixed.. 8.50t012.00 10.00to12.00 12.50 12.00 O12. 50 
WET cases aes 11.00 t0 13.00 13.00t0 15.00 16.00 10.00 to 12.00 


SAL SODA sells as follows per 100 Ib.: 


Apr. 4 191S One Month Ago One Year Ago 
RE hai nr: aia 2 ane $1.75 $1.75 $1.75 
EE soe aes ees 1.75 1.75 1.75 
EY © ah, od mle Rito ase: & Blehe 2.35 2.35 2.10 
 Gsawekssgeteen eee 2.00 2.00 1.85 


COKE—The following are prices per net ton at ovens, Connells- 
ville, and cover the past four weeks: 
A 


pr. 4 Mar.7 Mar.14 Mar.21 Mar. 28 
Prompt furnace ....... $6.00 $6.00 $6.00 $6.00 $6.00 
Prompt foundry ....... 7.00 7.00 7.00 7.00 7.00 
WIPING CLOTHS —Jobbers’ price per se8e. is as follows 
%x13% 13%x20% 
PE Ont chs chat ea Meehan wee omen 7s, 00 % LS 00 
SE Gk 6 5.30 oak 0:6 oo 2 OR whee wees hae oo 33.00 35.00 


FIRE CLAY—The following pric&s proves: 
100-Ib. be ~* $0.8 a 
Core e ee rrer creer seseeses ag 50 
a-edeeh ie kesin/a ea lee oe 375-lb. bag 2.50 


~ 1 Month Ago 
icago 50 
Cleveland 99.50 


ROLL SULPHUR in 360-lb. bbl. sells as follows per 100 Ib.: 
Apr. 4, 1918 One Month Ago One Year Ago 


| St EET eee $4.30 $4.30 $2.25 
OO Se er ee 4.50 4.50 2.60 
ee ree 4.00 4.00 2°65 


LINSEED OIL—tThese prices are per gallon: 


ay York—, -— Cleveland —. Chic — 
4, One “Apr. 4, One Apr. 4." 


1018" YearAgo 1918 YearAgo 1918 Year hee 

Raw per barrel.... $1.55* $0.99 $1.65 $1.05 $1.65 $0.98 

DO SE vw ac8se 1.65* 1.09 1.80 1.15 1.75 1.08 
* Nominal. 


WHITE AND RED LEAD in 500-Ib lots sell as follows in cents 
per pound: 


Red———_——__.__ ——-——_White—____ 
1 Year Ago Apr. 4. 1918, 1 Yr. Ago 


Apr. 4, 1918 
Dry 
Dry In Oil In Oii and In Oil and 12 Oil 
25- and 50-1. kegs 11 50 11.00 10.50 11.00 1050 10.50 
12%-Ib. keg ..... 11.25 10.75 11.25 10.75 10.75 
100-Ib. keg ...... il3e 11.50 11.00 11.50 11 00 11.00 
1- to 5- Ib. cans. 13.25 13.00 12.50 12.50 13.00 12.50 
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NEW ENGLAND STATES 


Conn., Bridgport—The Bilton Machine Tool 
Co.. 900 Housatonic Ave., is in the market for 
machinery. 

Conn., Bridgeport—The Max Ams Machine 


Co.. manufacturer of can making machinery, is 
building a new 1-story, 50 x 60 ft.. machine 
shop addition to its plant on Scofield Ave. 

Conn., Cheshire—The Connecticut Brass & 
Manufacturing Co., 660 E. Main St.. Waterbury, 
has awarded the contract for a 1-story 56 x 60 
ft. factory. 

Conn., Forestville—Fire recently destroyed the 
plant of the Bryce Manufacturing Co. manu- 
facturer of gun sights and ball bearings. 

Conn., New Haven—The Marlin Rockwell 
Corporation, manufacturer of brass goods, plans 
to build a 56 x 60 ft. addition to its plant on 
Willow St. 

Conn., Waterbury—Fire recently destroyed 
the plant of the Waterbury Manufacturing Co., 
568 North Main St.. manufacturer of brass 
goods. 

Me., Skowhegan—Tuttle Bros. has awarded 
the swe for the erection of a -story, 50 
x 114 ft. and 26 x 36 ft. garage Estimated 
vost, $30 00. 

Mass., Boston—The B._F. Sturtevant Co.. 
Williams St.. Jamaica Plain District, has 
awarded the contract for the erection of a 1- 

x 


story 8&6 228 ft. addition to its areoplane 
factory. 

R. 1... Greenwich—-The Greenwich Mill, Di- 
vision St.. East Greenwich, has awarded the 


contract for a 1-story. 50 x 9% ft. weave shed. 


Estimated cost $10,000. 


R. L, Woonsocket—The Taft Pierce Manu- 
facturing Co., 32 Mechanics Ave.. manufac- 
turer of machinery. has awarded the contract 
for a 4-story, 132 x 135 ft. reinforced concrete 
smithy and heat treating plant. Estimated 
cost. $150,000. Noted Apr. 

METAL 
MIDDLE ATLANTIC STATES 

Md., Baltimore—The Curtis Bay Shipbuild- 

ing Co., c/o W. B. Mann, 924 Charles St.,. plans 


to build a shipbuilding plant at Curtis Bay. 
Estimated cost, $2,000,000. 

Md. Baltimore—The Kennedy Foundry Co. 
has awarded the contract for the erection of a 


l-story foundry. to be erected on Charles and 
Wells St. Estimated cost $15,000. Noted 
Dec. 27 +. 


Md., Frederick—The Automotive Tractor Co.. 
incorporated with $150,000 capital stock, plans 
to establish a plant for the manufacture of 
farm tractors. E. Cline, pres. 

Md., Hagerstown—The Cumberland Valley 
Spoke and Bending Co. will rebuild its plant re- 
cently destroyed by fire. About $50.000. 

N. J., Belleville—C. W. Dickinson, Jr.. manu- 
facturer of machinery, has awarded the con- 
tract for the erection of a i-stery factory. 
Estimated cost. $4000. 


N. 4., Elizabethport—The Singer Manufac- 
turing Co., manufacturer of sewing machines, 
has awarded the contract for the erection of a 
l-story, 200 x 600 ft. factory. Estimated cost, 
$300,000. 

N. J., Bevington. the Bierman-Everett Foun- 
dry Co. 41 ye Place, Irvington, has awarded 
the contract for an addition to its foundry. Es- 
timated cost $15,000, 

N. d., Jersey City—The Brady Brass Co., 170 
14th St.. manufacturer of brass and bronze 
castings, plans to build an addition to its plant 
on a recently acquired 50 x 100 ft. site on Hen- 
ecereen St. 

N. J., Rahway—The Pneumatic Tube Supply 
Co.. 13° E. 31st St.. Bayonne, has awarded the 
contract for a 2-story, 200 x 363 ft. machine 
shop and factory. \ 

N. Y., Brooklyn—Dubois Watch Case Co.. 
316 Herkimer St., has had plans prepared by 
L. F. Schillinger, Arch., Van Sicklen Ave., for 
a 3-story brick factory. 
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N. Y., Buffalo—The Buffalo Wagon Works, 
115 Carroll St.. has awarded the contract for 
the erection of a 1 and 2-story, 25 x 40 ft. and 
50 x 70 ft. addition to its plant. Noted Mar. 21. 

N. Y., Buffalo—The Brown Car Wheel Works 
Co., Inc.. 466 Howard St., plans to build an 
-—« to its plant. 

N. Buffalo—The Linde Air Products Co.. 
42 St. ‘olde New York City, is in the market 
for air compressors, boilers, motors, conveying 
machinery and machine shop equipment. Noted 

pr. 4. 

N. Y., Hudson—The Kingman Hardware Co., 
manufacturer of hardware, has increased its 
capital from $10,000 to $25,000 and plans to 
build an addition to its plant. 

N. Y¥., New York—(Borough of Brooklyn)— 


2- 


a Rs 44 Court St., plans oe build a 
ry. 73 x 120 ft. garage Estimated cost, 
$40. 000. M. A. Cantor, 371 Fulton St.. Arch. 


N. Y., New York—(Borough of Brooklyn)— 
The McDermott Realty Co., 315 West 92nd St.. 
New York City, has awarded the contract for 
the erection of an addition to its garage. Es- 
timated cost, $25,000. Noted Mar. 14. 

N. Y¥., New York—(Borough of Brooklyn)— 
L. Tickle, 556 4th St.. has awarded the con- 
tract for the erection of a i-story, 60 x 100 
ft. machine shop to erected at Verona and 
Richards St. Noted Mar. 21. 

N. Y¥., New York—(Borough of Manhattan) 
The Central Smelting and Refining Co., 220 
Rider Ave., has had plans prepared for a 75 
x 175 ft. factory to be erected on Canal St. 
Estimated cost $25,000. 

N. Y¥., New York—(Borough of Manhattan) 
—Healton Garage Co., had plans prepared by 
J. M. Felson, Arch., 1133 Broadway, for the 
erection of a yoy ond x 200 ft. garage. 
Estimated cost, $35.0 

N. Y¥., New by of Queens)— 
w. Demuth & Co., 230 5th Ave ew York 
City, manufacturers of pipes, has “awarded the 
contract for a 3-story factory, to be erected on 
Park Ave. and Ashland St., here. 

N. Y., New pg my of Queens)—The 
Keiner-Williams Stamping 652 Vine St., 
manufacturer of tanks. milk cans, etc., plans to 
extend its plant on a newly acquired site on 
Jamaica Ave. and 123rd St. 

N. Y¥., Tonowanda—The United States ane » 
Corporation, River Rd., will build a 60 x 120 
furnace building. Estimated cost $40, 000: 
Noted Mar. 28. 

Penn., Dubois—U. G. Logan will receive 
bids until May 1 for the erection of a _1-story, 
60 x 175 ft. garage. Estimated cost. $20,000. 
W. H. Overdorf, Main and Long Ave., Arch, 

Penn., Erie—The General Electric Co. is in 
the market for 9 cranes with 5-15 ton capacity. 


..Penn., Hyde City—The Nickel Alloys Co. 
will build a l-story, 142 x 241 ft. addition to 
its tube mills. Estimated cost, $150,000. 


Penn., Millersburg—W. L. Brubaker & Bros., 
manufacturers of machine tools. has had plans 
prepared for the erection of a l1-story. 77 x 
80 ft. machine shop. Estimated cost, $15.000. 
T. H. Hamilton, Arch.. 11 North 2nd St.. Har- 
risburg. will soon receive bids. Noted Mar. 7. 

Penn., Philadelphia—J. F Burns, 715 
Cherry St.. manufacturer of brass goods, is re- 
ceiving bids for alterations ane an addition to 
its plant. Estimated cost, $5000 

Penn., Philadelphia—The Leni ‘Steel Co., 130 
South 15th St.. plans to increase its capital 
stock from $1,500,000 to $2,000. 000; the pro- 
ceeds will be used to build additions to its 
plant. 

Penn., EpReette—Te Pennsylvania RR. 
and the Philadelphia Reading R.R. has 
awarded the contract for a 1-story engine 
house, 300 ft. diameter. Estimated cost $159.,- 
000. 


Pean., Philadelphia—The Philadelphia Stor- 
age Battery Co.. Ontario and C St., will build 
a 1-story 40 x 100 ft. addition to its plant. 

Penn., Pittsburgh—The Keystone Bronze Co.. 
39th St. and Allegheny Valley R.R. will build 
an 88 x 148 ft. addition to its plant. Esti- 
mated cost $35,000. Noted Nov. 29. 

Penn., Pittsburgh—The R. D. Nuthall Co., 
54th St.. has awarded the contract for the 
erection of a 1-story, 80 x 114 ft. factory for 
ne. Meme of gears. Estimated cost, 





. Penn., Pittsburgh—The 
Corporation has awarded tne contract tui 
erection of a 1-story, 50 x 75 ft. foundry. 
timated cost. $6000. 

Penn., Pittsburgh—G. L. Stimple, 518 
dusky St., 


J ry 
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San- 


electrical workers, has awarded the 


contract for a 1-story factory to be erected on 


Goebel and Fulton St. 


SOUTHERN STATES 


Ala., Anniston—The 


Corporation, manufacturer of pig iron, 


Estimated cost, $4000, 


Woodstock Operating 
plans 


to rebuild its machine shop and forge works 


which were recently destroyed by fire. 
Ala., Montgomery—The War 

Wash., D. C. 

aeroplane repair shop to be built here. 

mated cost, $800.000. Noted Mar. 8. 
Fla., Tarpon Springs—The Macrenaris 


Department, 
C., has FH the contract for an 


Esti- 


Ship- 


building Co., recently incorporated with $50.000 


capital stock, plans to build a shipyard for con- 
structing coasting schooners. Macrenaris, 
mer. 

Ga., Athens—The Southern Manufacturing 


Co. plans to build an addition to its plant to 
eost $75,000, and will install $175,000 _ worth 


of machinery, to include 1000 spindles, 50 
| ecards, 150 looms, ete. J. F. 


cut- 


Tibbette. 


Arlington—E. Page plans to build a 


~ = shop. 

Ky., Winchester—The Ken See Mineral 
is in the market for machinery. 

Miss., Kosciusko—The Planters Oil Mill 
Gin Co. is in the market for coal handling 
other machinery. J. O. Ashworth, Mer. 

N. C., Charlotte—The Huneycut Printing 
Dowd Bidg., 
stroyed by fire. 

N. C., 
a plant to manufacture tobacco trucks. 

m. Co 


will rebuild its plant recently 


Co. 


and 
and 


Co.. 
de- 


La Grange—H. Hardy plans to build 


Yadkinville—O. V. Hutchens plans to 


build a plant for the manufacture of cabinet 


graphophones. 

Va., Newport News—The Marine Repair 
Corporation is in the market for new machine 
a: equipment. 

Quantico—The Potomac Shipbuilding Co., 
-m. * rlant 


incorporated, plans to build a | 
here. Estimated cost, $200,000 


Va., Staunton—The leader Plow Works. 


manufacturer of farm implements, has 


had 


plans prepared for the erection of an addition 


to its plant. Estimated cost, $5000. 
Feb. 21. 


MIDDLE WEST 


Ill., Chieago—The Andrews Engineering 
242 West 22nd St.. manufacturer of bridge 
chinery, has awarded the contract for a 1-st 
86 x 130 ft. factory. Estimated cost $60 
Noted Apr. 4. 

Mll., Chieago—The Chicago, 
Quincy R.R. is in the market for machin 
A. W. Newton, Chicago, Ch. Ener. 


Ill., Chicago—The Diamond Motor Car 
4517 West 26th St., 
for the erection of a 1-story brick machine s 

Ill., Chieago—The Garden City Spring W: 
2300 Archer Ave., is receiving bids for 
story repair oe and storage building. 
mated cost $60,000. F. D. Chase, 122 § 
Michigan Ave., Arch. 

Ti., Chi The Gite Brothers Man 
turing Co.. 555 West Monroe St., manufa: 
of oil cups, has awarded the contract for 
story, 125 x 125 ft. machine shop. Estim 
cost, $40,000. Noted Mar. 28. 


tll., Chica ih * Joslyn Manufacturin 
Supply Co., 


facturer of telephone arms and cross piece- 


receiving bids for the erection of two 
90 x 90 ft. and 90 x 180 ft. additions, C. L 
ellyn, 38 South Dearborn St., Arch. 


Ill., Chicago—The Lambert Tree Estate 
North La Salle St.. 


story. 100 x 101 Estimated 


ft. 
110, = A. Wolterstord. {38 North La Salle 


St.. are 


has awarded the cont: 


is a bids for 2 


Noted 


Co. 
ma- 
tory 
000. 
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133 West Washington St.. menu 
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Ill., Chieago—The Lonergan Cutting Die ©o.. 


4514 Lexington St., 
plant; new machinery will be instal 





will build additions to its 
led. 





~~ 











April 18, 1918 


Buy Liberty Bonds—We have got to win this war. 645 


TRAINING INSTRUCTORS ACCORDING 


vvy* TO THE 





By FRED H. COLVIN 





This, the first article, outlines the underlying 
principles of a plan which has grown from small 
beginnings to the attainment of very prac- 
tical results in training men not only to be- 
come expert operators themselves but how to in- 
struct other men to operate and, in turn, to teach 
still more. The results obtained in this service 
course have been so practical and far reaching 
that even the most hard-headed materialist must 
admit that environment and mental suggestion, 
somewhat vaguely known as “atmosphere,” are 
factors to be carefuily considered. A _ second 
article will give concrete examples of the way in 
which the plans are carried out. 





duction makes any plan by which men can be 
trained quickly of double value at this time. The 
greater need, however, is for instructors who can in- 
struct, and this is just what the Gisholt idea satisfies. 


The soundness of this reasoning is clearly.shown by 
the adoption of the idea for the officers’ training camps 
for the National Army. These were established before 
the men for the new army were drafted, so as to have 
them ready to train the men. A three month’s course of 
intensive training gave our new army thousands of 
young officers who had been given a thoroughly prac- 
tical course in military training, said to be nearly as 
much actual instruction as the four years at West Point 
devote to this particular part of the officer’s education. 


The country’s need has so stirred the patriotism of 
the owners of the Gisholt Machine Co. as to lead them 
to give out the full details of the Gisholt idea of in- 
tensive training for instructors and mechanics—an idea 
which has been proved to contain the germ of great pos- 
sibilities in industrial training. 

This is not a plan for training men and women in one- 
operation work. It is much broader and more impor- 
tant. It takes any intelligent mechanic with from three 
to five years’ experience and gives him a thorough 
groundwork in the fundamentals of machine building, in 
machine operating, in laying out tools for and in set- 
ting up for any class of work, in repairing the machine 
and keeping it in order, in sketching for all shop pur- 
poses, and in estimating the time required for any job. 
And, more than all this, he not only knows these things 
himself but he can even impart his knowledge to others. 


For he not only knows how he was taught, but he also 
can teach others, because the actual teaching of a new 
man is part of his own course of instruction. 


Tes great need for skilled workers and large pro- 


The training of mechanics runs back hundreds of 
years to the time when boys were bound to master 
craftsmen for a long term of years. The methods and 
customs have undergone many changes since then, even 
within the recollection of the present generation. In 
fact, the old apprentice system has almost disappeared, 
and in many cases nothing has taken its place. The re- 
sult is too well known to need comment. Any shop man- 
ager can tell of his difficulties in securing trained men 
in almost anv line of machine work and, worse yet, there 
seems to be no one to train them. Here is where the 
training of instructors is particularly valuable and 
timely. 

As with most worthwhile innovations the Gisholt idea 
has developed far beyond the first dreams of its origi- 
nators. It began with a course of special training to fit 
some of their own men to install machines in new 
piants, to repair old machines and to increase production 
in the shops of their customers by demonstrating what 
the machine could do. Then came the training of men 
so that buyers of machines could also secure skilled 
operators from the Gisholt plant. 

But this had its drawbacks. The human equation out- 
side the shop interposed numerous difficulties. Family 
ties and the good-fellowship of rea! friends made it hard 
to secure the right kind of men who would settle in 
any part of the country when the purchaser of a ma- 
chine needed an operator. The problems of housing and 
transportation were factors to be considered. 


SOLUTION OF THE PROBLEM 

The solution of this came with the decision to estab- 
lish a school for the training of men from the plants 
of the buyers of Gisholt machines, as this would sow 
the seed of the Gisholt knowledge in the shop itself in- 
stead of transplanting as before. No home conditions 
were disturbed, and the benefit of the training is likely 
to be more permanent because the man is more apt to 
remain with his company, and thus utilize his knowl- 
edge for both the company’s interest and his own. 

The Gisholt idea came into definite shape about six 
years ago, although the foundation had been laid years 
before perhaps without its being realized at the time. 
Back of it all is the idea of service to the end that 
the customer, the man, and the country may secure 
greater productive efficiency. 

It is not easy to put on paper just what I mean by 
the Gisholt idea, but I shall try to do so before taking 
up the details of the instruction course. There is more 
good psychology tucked away in the whole idea than per- 
haps the originators of the ideas dreamed of in the be- 
ginning. Even six years ago the psychology of the 
machine shop was very little appreciated. Fortunately 
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we are beginning to see a little light on the subject 
which we formerly left to the high-brow professor. 

~ In most cases the moment a man is selected to take 
this course of training he assumes a new line of thought. 
The very fact that he is chosen to go to Madison to be 
specially trained gets him out of the rut of every- 
day happenings in the shop. It is either a mark of ap- 
preciation for past efforts or the belief that he can be- 
come a more valuable 1:an. In either case it is up to 
him to show whether he can measure up to the oppor- 
tunity. With this in mind he begins the training with a 
different mental attitude from that which he held toward 
his regular work day after day, and for this reason the 
effect of sending a man to a different city to be trained 
may be worth all the extra cost, even though the same 
training could be given in the home shop. In either 
case the man’s selection as being capable of absorbing 
an intensive course of instruction is a mark of distinc- 
tion which has its effect even on those that are appar- 
ently callous to such influences. 

The first desire of the average man is to make good, 
and having been selected for a special course which in- 
volves the use of his brains as well as of his machine- 
shop experience he goes to the new task in a receptive 
mood. He may be a little skeptical as to the ability of 
anyone teaching him more than he knows of his work, 
but he believes it is up to him to learn something new or 
to explain why he could not do so. Thus his mind is 
much more alert than before. This then may be said to 
be the beginning of the Gisholt idea—the paving of the 
way for the new training by getting the man’s mind out 
of its regular channels. 


THE First STEPS 


The manner in which the new man is received at the 
Gisholt shop school lays the foundation for his success. 
The shop atmosphere is everywhere apparent, and after 
seeing that the newcomer is comfortably located in a 
good boarding place he spends the first day in going 
through the whole shop, observing how the work is car- 
ried on, how the machines are built and absorbing much 
of the atmosphere of good-fellowship that is everywhere 
apparent. Another point which increases his confidence 
and raises his hopes of success is that his guide, in 
selecting a temporary home and in his tour of inspec- 
tion, is a fellow student who is at least halfway along 
on his own course and usually almost ready to leave. 
The enthusiasm of the man who has been taking the 
course for a few weeks is so contagious that the new- 
comer is filled with the desire to do likewise and he 
starts in with great anticipation of the lessons to come. 

Without going into any details of the lessons in this 
article it is necessary to mention briefly one of the 
features which plays a much more important part than 
the skeptical may be willing to admit. After the first 
day in the shop, and at suitable intervals thereafter, the 
student receives a printed lesson in addition to his actual 
work on the machines themselves. Each of these lessons 
include a carefully chosen selection of terse sayings 
which have a direct bearing on some of the many phases 
of a man’s character, which either fit him for advance- 
ment or doom him to failure. 

They are not preachments in the usual sense, but have 
been so well selected for the particular place in which 


AMERICAN MACHINIST 


Vol. 48, No. 16 


they are used that even a man of average intelligence 
and little education cannot fail to see their application. 
Taken by themselves, or handed to a man who was not 
in the receptive attitude of the student who is seeking 
new knowledge, their effect would be greatly lessened, 
but the impression they make is so clearly shown in its 
effect on the men as to be unmistakable. Then too the 
wisdom of the planners of the course is shown by the 
fact that no attempt is made to examine the men as to 
their remembrance of these sayings. They are never 
mentioned unless by the students themselves, but there 
can be no question as to their effect on their person- 
ality, and this influence will probably extend much fur- 
ther than we may think. 


MORE OF THE PSYCHOLOGY 


Probably most of the men who take the service course 
have been Gisholt operators. As such they know how 
the machine works because they have handled it. But 
the “why” of it all is not often within their opportunity 
to learn. For this reason they appreciate the chance to 
take down a complete machine and see just how every 
part fits in with and affects the others, to know what 
may go wrong at times and, when so, how to fix it. It 
transforms him from a mere operator to a man who 
can find out what is wrong, who can remedy the diffi- 
culty, who can readjust the machine or any of its parts, 
and give him a greater confidence in his ability and in 
himself than could be secured in any other way. In 
other words it trains him to think logically along defi- 
nite lines. 

This spirit of self-confidence is quite noticeable 
in many ways. In conversation and correspondence the 
men fairly bubble over with enthusiasm and with con- 
fidence in their ability to not only do the necessary 
work themselves but to direct others in doing it. With 
students taking the course this might perhaps be at- 
tributed to the influence of the Gisholt atmosphere, 
which is very noticeable in every department. But when 
this is just as apparent in the letters from men who 
have gone back to their old shops to more responsible 
positions and with the confidence of assuming responsi- 
bility for repairs and adjustments which was unknown 
to them before, and who are making good to such a 
degree that their employers are as enthusiastic as they 
are, it can hardly be classed as a temporary or hypnotic 
effect. The sound fundamental principles on which the 
course is based, the way in which it is given to the 
men, and the feeling of fellowship and codperation 
which grow up between the students and the representa- 
tives of the Gisholt company, all play their part in 
making this course the success it has proved to be. 


THE ADVANTAGE OF INTENSIVE TRAINING 


An extremely interesting phase of the question is the 
way the time required for training has been shortened. 
The first men were given a course extending over a year. 
This was being gradually reduced; but the need of more 
men in a shorter time has resulted in a concentration 
of effort into a most intensive training course, and 
with astonishing results. Just what this may lead to 
ultimately is somewhat conjectural, but the course at 
present is covered in eight weeks, with every indication 
that it can be reduced to four weeks, or even a trifle less, 
by making slight modifications. These changes are al- 
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ready planned, and there seems to be no reason for the 
results not being entirely satisfactory. 

The shortening of the course to eight weeks instead 
of being a disadvantage has proved to be a benefit, and 
here the element of psychology comes in once more. 
With the long course there seemed to be no particular 
incentive to finish the lesson today. There was always 
a tomorrow, and it was a long time to the end of the 
course. 

Shortening the course to eight weeks changed this at- 
titude completely. Here was a certain definite number 
of lessons to be learned in a much shorter period, and 
evidently there was no time to be lost or wasted. The 
necessity for crowding in a full course in a given time, 
and that a short one, put the student on his mettle and 
showed him the need of concentrating his mind on the 
course. All else must wait till this was done. 


RESULTS OF THE INTENSIVE SCHEDULE 


In other words, the intensive schedule awakened him 
to the urgency for intensive work and he went to work 
with a will. How far this can be carried remains to be 
seen; there is a limit to all things. But those who have 
made these courses the study of years are confident that 
this can be condensed inte one month and still give the 
student who is willing to work hard all the advantages 
of the longer training. 

Just how widespread the effect of training of this 
kind would be on the nation as a whole it is impossible 
to say. But who can doubt that it would be of great 
benefit in many directions? There are many instances 
where it has transformed those who have undergone the 
test into more desirable citizens. In fact it might al- 
most be called a course in citizenship in addition to its 
purely mechanical side. The principles which are ab- 
sorbed, perhaps unknowingly, from the “sayings” in 
the fifteen lessons are sure to bear fruit in the future 
as they have in the past. 


POSSIBILITIES OF THE FUTURE 


There are great possibilities in the development of 
this Gisholt idea in other lines, particularly at this time 
when the rapid training of men is of such vital national 
importance. The need of thousands of workers on the 
ships for the new merchant marine emphasizes even 
more strongly the need for instructors of these men just 
as the draft of the National Army showed the need for 
officers of the new troops. 


The value of this plan at this time is to enable the 
establishment of training courses for these instructors. 
This can be done for almost any line of work by simply 
modifying the principles outlined in this to suit the 
work in hand. The course for machine work has been 
so thoroughly worked out as to require few changes for 
its introduction into other machine-tool or machine 
building centers. And the men at the Gisholt plant will 
gladly render any necessary assistance to establish such 
centers in other sections. It is their desire to forego 
any advantages which might accrue from their hiding 
this light under a bushel at this time. And it is earn- 
estly hoped that all who are interested in the proper 
development of our industries which need trained men 
will act promptly to give the Gisholt idea the oppor- 
tunity of rendering its maximum service to the country. 
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This work can perhaps best be undertaken first by the 
larger concerns in the machine-tool line, any well- 
equipped and well-organized shop of several hundred 
men being in a position to inaugurate such a method 
of training. The principles involved in this course are 
broad enough to allow of their being readily adapted to 
suit almost any kind of industry. 


Cutting Prices Versus Raising Wages 
By ENTROPY 


Whenever the turn of business is such that employers 
no longer stand at their doors and accept applications 
from those who must have work, but actually have to 
persuade men that theirs is the best shop in which to 
work, it is natural for them to do the thing that they 
would if it were necessary to quickly unload a stock 
of goods; that is, instead of cutting prices on their 
goods they raise wages. 

Experience has proved to the majority of sales man- 
agers that price cutting is a very unprofitable method 
of meeting competition. It is probable that employment 
managers and shop superintendents will also discover 
that raising prices merely for the sake of attracting 
men who already have good jobs is neither sufficient ‘to 
attract the best men nor profitable in the long run. 

It does not attract the best men because their eni- 
ployers can as well afford to meet any kind of price 
competition as the one who makes the offer. It does 
draw many men of mediocre or poor quality because 
their employers are glad to let them go to competitors 
to increase their cost of production, and it draws many 
more men even further down the scale who are hired 
simply for the reason that they worked for “White 
Manufacturing Co.” and that the other men who came 
from there were good. 

It is a catch phrase to say that money is not every- 
thing; but we are too apt to say it and then act as if 
it were. The more desirable men are those who are able 
to see that permanency of employment and the conditions 
surrounding it are of more value in the long run 
than the immediate wage paid. A concern that has a 
reputation for stability both as to work to be done and 
patience with its employees has a strong hold on men. 
A shop that lays off a lot of men every few months, 
whether for lack of management or because the super- 
intendent believes he must keep fear in the hearts of 
his men, in the end pays out more in wages than the 
shop with steady work and a tolerant management. A 
shop where men can work in comfort and safety; where 
cranes and other handling devices are plenty and ef- 
ficient; where transportation or housing is good; where 
foremen can remember when they worked at the bench 
themselves and how it felt, can generally hold its more 
desirable men against temporary increases offered by 
competitors. 

This condition of course is not permanent. No one 
can or should be able to hold his men in the face of 
world conditions that make the cost of living jump over- 
night; but all these things help to make workmen effi- 
cient and happy and have a big influence in keeping to- 
gether an organization besides saving a big slice of 
the payroll by cutting down the labor turnover and the 
consequent high cost of training new men and smooth- 
ing out the fluctations in the wage rates. 














a oy tLe at tiet a 2. 











648 AMERICAN MACHINIST Vol. 48, No. 16 




















: 
& 


SU m y 
NLIMBER every effort 


in your individual daily 
tasks — that extra car- 
tridge may Keep the 
white Star from some 
mothers Service flag. 


UFFER your share to 


save for him who 1s 
willing to sacrifice 
his all that your chil- 
dren may continue as 
becomes God's men. 


NNIHILATE the assaulting 
hordes with an overwhelm — 
ing bombardment of dollars- 
the THIRD LIBERTY LOAN is one 
more stride toward VICTORY- 
~ Now is THE time + 











ms 



































Petes 























April 18, 1918 















The operations of spotting and telltaling the tube 
having been completed, as described in the pre- 
vious article, and the boring tools having been 
made, the tube is ready for rough and finish 
boring so that it can be star gaged previous to 
the operation of shrinking on the jacket. The 
following article covers the operations of boring 
and star gaging the tube; telltaling, spotting and 
boring the jacket; star gaging the jacket; turn- 
ing the tube and shrinking on the jacket. 





gated engine lathe with a.few added conveni- 

ences for the boring operation. The long bed is 
necessary to accommodate the boring bar end the requi- 
site mechanism for traversing it. As in all boring 
operations where a true hole is desired the work rotates, 
and except for its advance the bar is stationary. The 
bar is an ordinary cylindrical one, with oil tubes set in 
milled grooves in its sides and connecting with the oil 
ducts in the boring head. The other ends of the oil 
tubes connect by piping with an oil pump and reservoir 


Te lathe used for gun boring is simply an elon- 




















GUN-BORING LATHE 


FIG, 11. 


in the base of the lathe. As a cut lubricant a mixture 
of mineral lard oil, two parts, to kerosene, one part, is 
used, and at only moderate pressure. There is, how- 
ever, considerable quantity, so that the cutters are kept 
flooded and cleared of chips while they are at work. 
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Manufacture 
of the 


4.7-Inch Gun 


Model 1906—II 
By E. A. SUVERKROP 








While there are a number of modern gun lathes at the 
arsenal they are so large and so closely placed that no 
satisfactory photograph could be obtained of them. 
The one shown in Fig. 11 is of one of the older lathes, 
but in principle it is the same as the later ones. 

The work A is driven by the chuck B. The boring 
bar C is traversed by the screw D, which is rotated by 
gearing driven by a shaft at the back of the lathe. This 
shaft is driven by gearing from the headstock. The di- 
rection of rotation of the feed screw D can be reversed 
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FIG. 13. OIL GUARD AT CHUCK 

by means of a clutch mechanism £E controlled from the 
carriage. High-speed rotation of the feed screw, and 
consequent high-speed traverse of the boring bar in 
either direction, is provided for by the motor F. There 
are various feeds to conform to the requirements for 
boring the different sizes of tubes handled. 

The breech end of the tube is gripped in a four- 
jawed independent chuck, while the muzzle end is lo- 
cated in the steadyrest adjusted on the spot turned for 
that purpose. With a parallel across the ways of the 
lathe and a surface gage mounted thereon the operator 
adjusts the jaws of the chuck so that the spot at the 
breech end runs true. The boring bar (without the 
boring head) is run forward so that its forward end just 
enters the internal spot in the end of the tube. With 


the aid of feeler gages the operator then adjusts the 
jaws of the steadyrest till the end of the boring bar is 
concentric with the spotted hole in the end of the tube, 
the adjustment, of both ends of the tube obviously being 
carried on simultaneously. 
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When the axis of the tube is positioned in alignment 
with the axis of the boring bar the bar is run back and 
the boring head inserted in the tapered hole provided 
for it in the end of the bar. The keys, shown in Fig. 7, 
are then inserted and the wedge driven home. This 
seats the head firmly in its taperea seat, and the taper 
and the keys prevent it from turning under pressure 
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of the tube the boring bar is run back and the finishing 
reamer substituted. The feed is altered to 0.050 in. per 
turn of the work during the finish-boring operation. 
The speed of the work for finish boring is reduced to 
from 14 to 16 ft. surface speed per minute. Owing to 
the toughness of the stock the finishing reamer pro- 
duces very long chips which are carried by the oi] 
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FIG. 12. HOG-NOSE TOOL ABOUT TO ENTER THE TUBE 























FIG. 16. THE STAR GAGE 


of the cut. The first boring tool used is the hog nose, 
which is 4.52 in. in diameter. The set-up, as the hog 
nese is about to enter the bore, is shown in Fig. 12. 
The rough-boring operation is carried on at a surface 
speed of the work of about 20 ft. per minute, depend- 
‘nz on the hardness of the stock and on other variables. 
The amount of lubricating oil used is sufficient to flood 
the cut and carry the chips to the chuck end of the 
job. A large sheet-iron guard A, Fig. 13, at the driving 
end prevents the chips and oil from being thrown all 
over the floor; the feed is approximately 0.025 in. per 
revolution of the work. 

When the hog nose has traversed the entire length 





through to the faceplate, where they are caught by the 
jaws and work back to the end of the work, as shown 
at B, Fig. 13. After the finishing reamer has been 
passed through the tube the bar is run back and the tube 
C removed from the lathe and usually taken to a shorter 
one for turning the outside to the shrinking sizes for 
the jacket. However, before this is done the jacket must 
be bored to shrinking size and star gaged to ascertain 
the sizes to which the tube must be turned. The reason 
for this is that it is obviously much easier to turn an 
external surface to compare with a given inside surface 
than it is to bore an internal surface to compare with a 
given external surface. This will be recognized as espe- 
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cially true when the length of the shrinking surfaces while the spot A, Fig. 15, is turned; a narrow spot is 
ere taken into consideration. also turned at B. The muzzle end is then run in the 

The spotting and telltaling of the jacket are carried steadyrest and the hole is telltaled. If necessary the 
on in precisely the same manner as are the similar spot is corrected in the same manner as described in 
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FIG. 14. ROUGH FORGING FOR THE JACKET 
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FIG. 18. THE STAR-GAGE RACK 


operations on the tube. In Fig. 14 is shown the rough connection with this same operation for the tube. The 
forging for the jacket, and in Fig. 15 are the details. operator then proceeds to internally spot the muzzle end 
The breech end of the forging is gripped in the chuck; for the rough and finish boring operations precisely as 
the muzzle end is mounted on a revolving cone center, described in connection with the internal spotting of the 
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DETAILS OF THE STAR GAGE 
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FIG. 15. 


tube. The hog nose and finishing reamers, 7.63 in. and 
7.72 in. diameter, except as regards their size, are 
similar to those used for like operations on the tube. 
The boring speeds and feeds are about the same as for 


the tube. The jacket having been finished-bored and 
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the muzzle end faced it is taken out of the lathe and 
turned over to the inspectors for star gaging. 

A fair idea of the star gage can be had by referring 
to Figs. 16 and 17, the latter giving entire details. The 
principle of the star gage is as follows: The head A, 
Fig. 16, is mounted on the end of a tube B, which in 
turn may be screwed on the end of another. tube C, and 














DETAILS OF THE JACKET 


so on till the desired length is obtained to reach through 
the work under inspection. The head A is provided with 
four circumferentially disposed blocks which carry the 
measuring rods 2). These blocks are so arranged that 

















q _ l3 A= for Muzzle End 
a hee 
KT eee: emem o We 
SS ‘<-e j f 
Eaper Min ie” |, 
a N ' ] 
S} x 
S Ss & | 
¥ 8 
ee Le Vy 4-94... 
2 Plugs, Machine Steel ru 














2 Sleeves, Cast Iron 
2 Centers, Tool Steel, Harden 
4,5,13 Set Screws, 1S” long 


FIG. 22. EXPANDING CENTERS 


they can all be used when positioned at 90 deg. to one 
another, or one can be dispensed with and the remain- 
ing three can be used disposed at angles of 120 deg. 
trom one another, as shown in Fig. 16. If necessary 
two of the measuring rods can be disposed in a hori- 
zontal plane on opposite sides of the head, and the third 
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FIG. 21. SHRINKAGE 
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one be placed at the bottom to support the measuring 
points and hold them at the center height of the hole. 
The measuring rods D are interchangeable and are made 
in sets of four of each length, so that by changing the 
measuring rods the star gage can be used to measure a 
wide variety of sizes. 

Inside the tubular extensions B, C, etc., and capable of 
being moved endwise therein, are square steel members, 














FIG. 20. 4.7-IN. TUBE WITH JACKET SHRUNK ON 
one for each tubular extension. The forward end of the 
first steel member in the head is turned to a known 
taper. The inner ends of the measuring rods D come 
to rest on this tapered part and are kept in contact with 
it by means of light springs. The other end of the 
square steel member is threaded so that it can be coupled 
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threaded joints, so that rotation of the thimble EF im- 
parts endwise movement to the square steel members as 
a whole. The conical end of the square steel member 
in the head A as it advances or recedes causes a simul- 
taneous expansion or contraction of the radially disposed 
measuring rods in the head of the star gage. The brass 
extension tubes B, C, etc., are graduated for each inch 
of their length, so that the position of the measuring 
head within the hole, relative to the end of the work 
under inspection, can be seen readily. 

Star gaging requires the services of two men, and is 
performed in the following manner: The proper meas- 
uring rods D are screwed into the radial blocks in the 
head of the star gage. The inspector, to obtain his orig- 
inal setting of the star gage, then takes the ring gage 
shown at F, Fig. 16, and turning the thimble EF expands 
the measuring rods PD against the inner walls of the 
ring F. The thimble £ is provided with a frictionally 
held graduated ring on its forward end, so that without 
altering the setting of the measuring rods its reading 
can be set to start at zero and thus have all subsequent 
measurements taken from a known zero, i.e., the size of 
the ring gage F’. 

It will be noticed that there is a small bracket at G, 
Fig. 16; this has two radially extending legs H whose 
cbject it is to support the star gage within the tube 
and eliminate the sag. The operator enters the star 
zage in the hole about two feet; the bracket G, Fig. 16, 
is then located just within the mouth of the hole with 
the two legs resting on the bottom of the hole astride an 
imaginary center line. In this position the bracket G 
is clamped on the brass tube by means of a screw pro- 














FIG. 23. 


to the similar square steel member in the adjacent ex- 
tension, and so on. 

The recording end E of the star gage is provided 
with a graduated head similar to a micrometer. The 
thread with which the thimble engages is cut on the 
cylindrical end of the final square steel member inclosed 
in the tubular handle of the star gage. The square steel 
members are joined one to another by male and female 
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TUBE READY FOR SHRINKING THE JACKET 


vided for that purpose. The star-gage rack, shown in 
detail in Fig. 18, is then moved up and the roll J so 
adjusted that it just takes the weight off the legs H of 
the bracket G, Fig. 16. The gage is then drawn back, 
and by manipulating the thimble the size of the front 
end of the hole is taken and recorded by the operator. The 
thimble is then operated in the reverse direction, the 
star gage points contracted and the instrument ad- 
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for so that the shrinkage stresses will be within the 
required tolerance. 

A serial number is assigned to each gun when its man- 
ufacture is ordered. This number applies to each of the 
main parts entering into its construction. On com- 
pletion of the gun the serial number is stamped on the 
muzzle. Later when repairs or replacements become 
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supposed to be bored 7.72 in. in conformity with the di- 
mensions given in the detail of the jacket in Fig. 15. 
The actual sizes to which it was bored are given in Fig. 
19. The figures at the top give the star-gage readings 
and those at the bottom the tolerances. 

In Fig. 21 is shown the shrinkage plan for the 4.7-in. 
gun, model 1906, where it will be observed that the 
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FIG. 25. 


necessary there are in the inspection department rec- 
ords of sizes and other data covering the gun on which 
repairs or replacements have been ordered. 

The dimensions as given on one of the record sheets 
are shown in Fig. 19. They cover the actual sizes ob- 
tained by star gaging the jacket of a 4.7-in. gun. 

The tube is turned to shrinking size in an ordinary 
engine lathe. For shrinking the jacket only the breech 
end of the tube is turned, the muzzle end being left in 
the rough to assure sufficient stock for subsequent oper- 
ations. The jacket A of the gun shown in Fig. 20 was 


GENERAL DRAWING OF THE BURNERS 


shrinkage allowance for the jacket is 0.007 in. The tube 
is turned 0.007 in. larger than the sizes in Fig. 19. 

The turning of the tube is done between centers. Ex- 
panding centers, Fig. 22, are placed in each end of the 
tube. These expanding centers are made of machine 
steel and have inserted centers A of hardened tool steel. 
They are readily inserted, the sleeves being put in first 
and then the tapered plugs. Two threaded holes B at 
the edge of the flange of the tapered plugs provide 
a ready means for removing them by screwing in two 
ordinary setscrews. 
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As previously stated the turning speed is approxi- 
mately 20 ft. surface speed per minute. Having turned 
the breech end A and the flange B, as shown in Fig. 23, 
the tube is ready to be removed from the lathe, after 
which the plug centers are removed. The tube and 
jacket then go to the shrinking pit for the first shrink- 
ing operation. 

A general drawing of the shrinking furnaces is shown 
in Fig. 24 and the details of 
the burner in Fig. 25. Gas, 
gasoline, electricity and kero- 
sene have been in turn used, 
but highly satisfactory results 
are now obtained with ordi- 
nary fuel oil. 

At the time the photographs 
for Figs. 20 and 23 were taken 
two jackets and tubes were 
ready for the shrinking opera- 
tion, so both jackets were 
placed in the furnace at the 
same time. On this size gun 
the shrinking temperature is 
800 deg. F., and the furnace 
on this occasion was lighted 
at 7.20 a.m. Four burners were 
used, two on opposite sides 
at the bottom and two simi- 
larly placed at the top. From 
a pyrometer attached to the 
furnace at 9 a.m. it was no- 
ticed that the desired tem- 
perature of 800 deg. F. had 
been obtained. The furnace 
man, watching the tempera- 
ture carefully, kept it as near 
800 deg. F. as possible. The 
jackets were allowed to soak 
at 800 for about five hours, 
which is correct practice for 
this size of gun. While the 
heating is going on another 
of the shrinking pit men at- 
tends to the setting of the tube 
ready for shrinking. Owing to 
the difficulty of getting a 
photograph one will have to 
allow somewhat for the dis- 
tortion in Fig. 26 which was 
taken from the rim of the pit at a height of 20 ft. 
above the chuck. 

At A is a heavy cast-iron chuck provided with four 
screws B, and four screws C, which are tapped into the 
chuck and pass clear through into the opening in the 
center. The gun tube D has a long bolt passed through 
it and an eye nut screwed on the upper or breech end 
for lifting purposes. The tube D is then lowered into 
the chuck until it rests on the bottom of the central 
hole. The eight screws B and C are then tightened on 
the tube. The pit man then takes off the eye nut and 
proceeds to set the tube perpendicular with the aid of 
a level placed on the finished-faced breech end of the 
tube. His helper in the pit tightens the screws B and 
C as directed by him. The operation of setting the 
‘ube perpendicular consumes but a few minutes. It will 
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be noticed that there is a shoulder seat on the tube at 
H, Fig. 26, and B, Fig. 23, for the jacket to abut against. 
Now if the heated jacket were merely placed over the 
tube and allowed to rest on this shoulder until it cooled, 
shrinkage would take place almost uniformly through- 
out its entire length, with the result that the jacket 
would possibly grip near the center and shorten from 


both ends, drawing away from the shoulder against 








ta 
~ 
ies 
= 
|'me 
= 
a 
e 


a 





GUN PIT, WITH TUBE SET FOR SHRINKING THE JACKET 


which it is intended that it shall abut. To offset this 
and to produce correct shrinking effects the shrinking 
pit is provided with an elaborate system of water serv- 
ice. It will be seen that there is a coil of pipe at G, 
Fig. 26. This coil is provided on its inside with a large 
number of perforations about 4 in. in diameter. Its 
object is to control the shrinking by hastening the 
shrinking operation at any desired point or points. 
When the jacket has soaked in the furnace at the de- 
sired heat for the prescribed time, the traveling crane 
is brought overhead, the hinged lid of the furnace is 
swung back and the lifting gear is hooked on the two 
lugs B of the clamp, Fig. 20. The pit man then gages 
the hot jacket to be sure it has expanded sufficiently 
to go over the tube. It is then lifted perpendicularly 
In spite of 


over the tube D in the chuck A, Fig. 26. 
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their great size (they are capable of lifting 16-in. guns) 


the cranes are very sensitive. The shrinking-pit boss 
and his helper, with asbestos gloves, take hold of the 
lower end of the jacket and direct the craneman till 
the bore is directly over the end of tne tube. It is then 
rapidly lowered till it brings up against the shoulder H, 
Fig. 26. 

The moment the jacket hits the shoulder H a U-clamp 
is placed over the end of the tube; washers and a nut 
placed on the bolt E and two men with a 6-ft. wrench 
tighten it down as hard as they can. The water is then 
turned on in the coil G, which is. at such a height that 
the jets from its perforations strike the hot jacket just 
where it abuts the shoulder. The jacket closes in on the 
tube at this point and sets solid on it. The coil G is 
then raised slightly and another section of the jacket is 
cooled, and so on, the movement of the jacket endwise 
being all from the upper or breech end toward the 
shoulder H on the tube, at which point the jacket has 
already shrunk tight. 

When the jacket and tube in their assembled state are 
sufficiently cool, the eye nut is screwed on the end of 
the bolt EZ, the setscrews B and C are loosened and the 
assembly is lifted out of the pit and laid on blocking, as 
shown in Fig. 20. 

The outside of the shrinking furnaces is of firebrick 
built around cast-iron tubular sections. Within the fur- 
naces are cast-iron tubular shields into which the parts 
to be heated are set while they are being heated. The 
object of these is to prevent the flame and soot from the 
burners coming into direct contact with the work. 

A high degree of skill and speed are the essentials in 
making successful shrinks, and even though equipped 
with those prerequisites there are occasions when parts 
stick before they are properly assembled. When this 
happens the operation has practically to be reversed. 
The whole job is heated in the furnace; but first the 
central part (as for instance the tube) is provided with 
a flange at each end, held in place by a bolt that passes 
through the bore of the tube, and means for lifting 
and nipples for water connections. The work when 
heated is then lifted out of the furnace, the water con- 
nections made and the water turned on to cool and 
shrink the interior. In this way the tube can either 
be lifted out or the packet seated in its correct posi- 
tion. 


Air-Turbine-Driven Grinding Wheel 
By W. J. NENE 


One of the most pronounced difficulties associated 
with the electric welding of cast iron in the small 
shop is the tendency to leave the weld so hard as to 
be practically unworkable by any form of tool short 
of an abrasive wheel. 

This is especially true when joining small parts to 
a larger body, where the mass of metal adjacent to 
the weld is sufficiently large to conduct the heat rapidly 
from the welding point; and with the usual perversity 
of inanimate things these hard spots are generally 
located at places most inaccessible to the ordinary form 
of grinding apparatus. 

While this trouble may be minimized by the intro- 
duction of silicon by means of the welding rod or 
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directly into the weld it has never been wholly elimi- 
nated, and to give the operator a quick and efficient 
means of working down these hard spots the grinding 
machine illustrated herewith has been devised. 

This machine is simply an air turbine of special! 
design, carrying an abrasive wheel on the end of its 
rotor shaft and combining simplicity of construction 
with lightness and ease of manipulation. 

I do not claim originality in the application of the 
air turbine to the hand-grinding machine, but merely 
submit the following description and vouch for the 
machine’s efficiency. The turbine furnishes ample power 
at 90 to 100 lb. pressure to drive a 3-in. wheel at 6599 
r.p.m., which is aproximately correct for a wheel of 
this size. 

The machine as used for grinding welds is usually 
held in the operator’s hands, and being well balanced 
there is practically no vibration except it be caused by 
wear of the grinding wheel during the actual grinding 
operation. It has also been used for internal, external 
and center grinding, being held in the toolpost of a 
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DETAILS OF THE TURBINE GRINDING MACHINE 


lathe, and as a hand-polishing wheel for certain parts 
of locomotive side rods, etc. 

All parts are made of mild-steel forgings except the 
ring D and the bearings, which are of hard brass, and 
the ball races, which are of tool steel hardened and 
ground. The air connection, or intake, was electrically 
welded in position after the other parts were machined. 

The compressed air enters the annular chamber 
marked “air space” on the cut; thence flowing through 
the air ports (that is, the fifty-seven ,;-in. drilled holes) 
and impinging at high velocity on the air pockets in 
the rotor A, imparting to it the first rotary impulse. 
At this point the air divides, part flowing through the 
yy-in. holes in the rotor and thence toward the center, 
where it exhausts through the six {-in. holes, while a 
larger portion of the air flows through the ¢,-in. open- 
ing between A and D, where it comes in contact with 
the vanes or wings which form part of the rotor and 
are set at an angle of 45 deg. with the axis of the 
rotor. 

As the combined area of the 57 air ports is approxi- 
mately 0.098 sq.in., a g-in. air hose would furnish an 
ample supply of air, but the usual standard connection 
for small hose is } in., and for this reason the air intake 
of this machine is made of this size. 

A feature of this turbine is that when running at 
full speed it seems to use very little air; in fact it 
is necessary to hold the hand quite close to the ma- 
chine in order to feel the exhaust. 
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Acceptances 


By W. G. AVERY 


Assistant Manager Foreign Department, Guaranty Trust Co. of New York 





Trade acceptance is a new name for an old 
method of transacting business. The disorgani- 
zation of the credit system, which followed the 
Civil War and brought into existence the rule 
of “cash discount,” was one of the main causes 
of the breaking up of the trade acceptance. 
Through the efforts of the American Trade 
Acceptance Council with the approval of the 
Federal Reserve Board the trade acceptance will 
no doubt occupy again its important place in 
trade financing. 





having fallen into disuse for many years, appears 

to be so. Naturally many objections are raised 
to the use of acceptances, as is inevitable in any new 
scheme. These, no doubt, will be gradually eliminated 
when the advantages of the system are realized. 

There are two classes of acceptances—trade accept- 
ances and bank acceptances—and I will take them up 
individually in that order. 

It has always seemed to me that “commercial accept- 
ances” would be a much better name to use to designate 
paper which we now call “trade acceptances.” The 
word “trade” does not in my opinion cover in the right 
sense the object attained by acceptances made to settle 
commercial obligations, and possibly is liable to mis- 
interpretation. . 

The National Credit Men’s Association, doubtless 
due to the business qualifications of its membership 
end because it was necessarily more vitally interested 
than any other body, was the first to commence any 
organized effort to popularize the “acceptance.” This 
effort has been greately encouraged by the Federal 
Reserve System (which made the commercial acceptance 
an instrument of ready negotiability) and by the 
exigencies of war financing. 


T= acceptance is more or less new, or rather 


IMPORTANCE OF ACCEPTANCES 


The commercial acceptance has for many years been 
an important factor in European money markets, and 
had it not been so it is doubtful whether Great Britain, 
for instance, could have financed herself and her allies 
to the unprecedented extent required by the present 
war. 

It was largely with this in view that at a convention 
in Atlantic City in September last year, called together 
to discuss the most effective means by which business 
could assist war financing, the trade acceptance was 
decided upon as a medium probably more useful and 
effective than any other. And following the lead of 
the National Credit Men’s Association a systematic 
campaign has been launched in the shape of what is 
called the American Trade Acceptance Council, which 
is composed of that association, the Chamber of Com- 
merce of the United States and the American Bankers’ 
Association. This council has received the unqualified 


approval of the Federal Reserve Board, and it is to 





be hoped that its efforts will meet with well-merited 
success. 

The acceptance is not new in American history. It 
was in use before the Civil War; but the disorganization 
which followed that war developed a demand for cash 
which popularized cash discount, and this practice has 
continued in favor down to our times. The creation of 
the Federal Reserve System has, however, made possible 
the development of the acceptance method by means of 
the rediscount privilege. 

To the lay mind, especially outside of the large com- 
mercial centers, the commercial acceptance seems to 
be a strange and wonderful thing. An instance of 
this came to my attention the other day. A man took 
an acceptance to his banker in a small town not very 
far from New York. The banker looked at it on both 
sides and then handed it back to his customer with 
the remark that he didn’t know enough about the kind 
of thing it was to want to handle it. I hope to be 
able to demonstrate, however, that it is a simple and 
effective way of improving business conditions generally. 

Hitherto the principal basis upon which business has 
been financed with banks has been by commercial paper 
or promissory notes. The acceptance, you will readily 
see, is more desirable in that it bears at least two names, 
while a note has only one. 


METHOD OF USE 


The operations involved in a trade-acceptance trans- 
action are as follows: In general the seller when 
rendering an invoice for any single purchase of mer- 
chandise, if the amount is reasonably large and is 
payable by an agreement within a certain specified 
time, will accompany the invoice with a trade-acceptance 
form duly filled out for the amount due, or in cases 
where a buyer purchases of the seller several bills of 
small amounts during the month the seller when 
rendering a monthly statement will accompany the same 
with a trade-acceptance form duly filled out for the 
total amount. Upon receipt the buyer has the option 
of either paying the bill in cash, deducting such cash 
premium or discount as may be allowed, or he may 
accept the draft by writing across its face the date 
and the words “Accepted—Payable at Bank,” and 
then signing and returning it to the seller, thus closing 
the first stage of the transaction. The seller will then 
either retain the acceptance in his portfolio until a short 
time before it is due, when he will forward it for 
collection through his bank for presentation to the bank 
designated on the acceptance, or if he finds himself 
in need of funds he may, instead of borrowing from 
his bank on his single-name promissory note, prefer 
to take a number of trade acceptances and discount 
them with his banker, or sell them in the open market 
through brokers or dealers in such paper, thus con- 
verting into available live assets the dead capital which 
is now practically unavailable, being locked up in open 
book account. 

In this connection I want to point out that as a 
matter of law the place of payment of a trade ac- 
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ceptance, unless a different place is designated on its 
face, is at the office of the acceptor; that is, the buyer 
of goods. But the acceptor may, if he so desires, 
designate his own bank as the place of payment, pro- 
vided the bank is located in the same city as his 
principal place of business. On presentation at maturity 
the bank is then: entitled to charge the acceptance to 
the account of the acceptor without first referring 
the matter to him. In case the acceptor desires to 
have the acceptance made payable at a bank located in 
some other place than his home city he must arrange 
with the seller to have such a designation, or authority 
to make it, incorporated in the body of the acceptance 
at the time it is made by the seller. Otherwise it may 
not conform to the Negotiable Instruments Law. 


SPECIAL INDUCEMENTS 


The question has been very much discussed as to 
whether any inducements should be offered to the buyer 
to give his acceptance. Opinions on this point differ; 
but | think it should not be done, because such practice 
might be abused, and at any rate the advantages to 
the buyer should obviate the necessity of any other 
inducements. 

A corporation which has had experience in the use 
of the trade-acceptance system says: “Except where 
unusual circumstances have existed we have not found 
it necessary to offer any special inducement to obtain 
acceptances from our customers. Such cases have been 
rare and the maximum concession has been a few days 
extra time. In no case have we allowed any extra dis- 
count and it has been rarely requested.” This seems 
to prove that the buyer understands that by accepting 
he will be benefited in other ways. It must be borne 
in mind that a commercial acceptance cannot be re- 
newed. If the acceptor requires an extension of time 
he must give his promissory note. 


ADVANTAGES FOR BUYERS AND SELLERS 


The question is often asked, “What advantage is it 
to the buyer to give his acceptance, especially when he 
has been accustomed to pay cash for his purchases?” 
The advantages are many, and though some of them 
may not appear to be attractive on paper they in- 
variably prove so in practice. Some buyers object to 
the acceptance because they consider it a promissory 
note and certain sellers hesitate to urge the use of 
acceptances for fear of losing trade. The acceptance 
enables the seller to handle his business at a smaller 
operating cost and therefore to sell at lower prices 
without decreasing his profits, an advantage which no 
buyer could fail to see. It develops careful buying; 
enables him to know just where he stands financially 
and, even better, what he can or cannot do on his 
capital. It strengthens his credit, though many firms 
hesitate to use it because they think it does the opposite. 
Of this I will speak later. 

When using trade acceptances the buyer knows defi- 
nitely the dates on which he has to make payments, 
and this develops a habit of promptness in fulfilling 
obligations, which is bound to have an appreciable effect 
en his business in general. Their use enables the 
buyer of modest standing to compete more effectively 
with larger firms. It gives him a better credit rating 
because his business is on a definite financial basis, 
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which it cannot be when his debts are on open account 
with no means of ascertaining when they will be 
liquidated. In this connection a buyer who gives his 
acceptance is stimulated to meet his obligations prompt- 
ly. We all know how easy it is to get the habit of 
procrastination in making payments if no definite date 
is set. With an acceptance we cannot say “Tomorrow 
will do,” but we have to say “Pay now.” These, I think, 
are the main advantages to the buyer. in giving his 
acceptances for his purchases. 


BENEFITS TO SELLER 


The benefits accruing to the seller are more obvious. 
In the first place the open-account method is admitted 
on all sides to have many objectionable features. It 
places a firm carrying them in the position of being 
unable to determine with any degree of exactness what 
its financial condition will be on a given date. The 
chief evil, of course, is the tie-up of capital. If I am 
nct mistaken there is at the present time an average of 
some four billions of capital in the United States con- 
tinuously represented by open accounts. By the use of 
acceptances a great part of this capital would be re- 
leased for further business operations. 

When the buyer gives his acceptance covering a bill 
of goods the onus of proving the incorrectness of the 
delivery devolves on him, and this is a material benefit 
to the seller. On the other hand the buyer does not 
waive legal claim against the seller merely because 
he has given his acceptance. 


OTHER ADVANTAGES TO BUYERS 


Other advantages to the buyer are as follows: 
Acceptances are. essentially liquid assets, whereas open 
accounts, though designated as such, are very often 
found to be far from liquid. Expenses are reduced 
in the matter of collections, and the possibility of having 
to sell open accounts at a high discount is obviated. 
The seller’s financial standing is materially strengthened 
because the nature of his accounts can easily be ascer- 
tained and because he himself is in a better position 
to gage the reliability of his customers. Borrowings 
are confined only to the actual necessities of business. 

The seller, by requesting the buyer’s acceptance, 
is morally assisting him to fulfill his contract as he 
intended to do, but which he might have a tendency 
not to do if he carried his obligation on open account. 
The seller is enabled accurately to gage what his in- 
coming collections will be, covering a stated period. 
The acceptance stimulates and expands business by 
making capital more elastic. This is of benefit to both 
sides. The buyer is enabled to take to his bank paper 
which commands a lower rate of discount than straight 
commercial paper. The acceptance will eliminate many 
lesses by bad debts, over-extension of business, can- 
cellation of orders, return of goods without sufficient 
reason and the practice of taking unearned and un- 
authorized discounts. 


DISADVANTAGE OF OPEN ACCOUNTS 


To revert to the open-account system with its in- 
definite time of payment, this is a business habit with 
many disadvantages. As I stated before, the first and 
foremost defect is that it forces the seller to carry 
the financial burden of the buyer, and moreover ties 
up the seller’s invested or borrowed capital for an 
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indefinite period. The commercial acceptance is every- 
thing that the open account is not. It does not lessen 
the advantage to the buyer, but it secures his credit 
for a definite instead of an indefinite time. 

As assets, open accounts are neither quick nor sure. 
They are generally slow and uncertain of realization. 
Sven the best of them are seldom available for a loan 
cf more than 50 per cent. of their face value. In the 
form of eligible acceptance open accounts can be fully 


converted into cash at a better rate than is commanded ° 


by promissory notes. With the advent of the acceptance 
the promissory note is becoming merely an auxiliary 
of business. 

OTHER DEFECTS 


Another defect of the open-account system is the 
ease with which payment can be put off, and if it be- 
comes necessary to sue in order to collect the cor- 
rectness of the book entries must first be proved. The 
buyer thereupon may raise objections and cause much 
delay. The acceptance is an acknowledgement of the 
receipt of the goods and proof of the validity of the 
debt. 

The open account is costly. The expense involved 
in collecting slow accounts, in payment extensions, in 
the return of goods, in the abuse of sale terms, in 
trade discounts, and in the assignment of accounts 
receivable—all characteristic of the open-account sys- 
tem—in the aggregate constitutes a heavy tax on busi- 
ness. 

All these disadvantages are eliminated by the use 
of the acceptance, which gives stability to commercial 
credit and transforms deferred obligations into definite 
assets and liabilities. 


A FEW INTERESTING STATISTICS | 


In passing perhaps a few statistics will not be amiss 
io demonstrate the undesirability of the open account. 
Among manufacturers the terms are usually 60 days 
less 2 per cent. discount for cash in 10 days. Reports 
show that when the bills are discounted, instead of 
being paid in 10 days they have averaged 15 days, and 
for those who take an option of 60 days the average 
payment is from 75 to 80 days, and at least 10 per cent. 
take 90 days or more. 

As to wholesale distributors the reports indicate that 
the country throughout generally from 40 to 50 per 
cent. of buyers discount their bills within 15 days 
after purchase, while of those who take the 60-day 
option from 25 to 30 per cent. pay “promptly” or within 
one month following the 60 day maturity. Of the re- 
maining 20 per cent. only about one-half pay in the 
period between three and four months after purchase, 
while the other half pay in from four to six months, 
or never, notwithstanding that the terms of sale agreed 
upon were for a credit of only 60 days. 

Thus it is much safer to sell on longer time with 
acceptance than to sell on so-called short time with open 
accounts, the date of payment of which is most un- 
certain. 

{ mentioned a short time back that the acceptance 
trengthens credit rather than hurts it. The reason 
or this is more or less clear to the business man. It 
will be readily seen that a firm which is willing to put 
-tself on record by means of its acceptance will meet 
its obligations at a certain maturity, will have a better 





standing and is a better business risk than one whose 
obligations are of such an uncertain maturity as those 
carried on open account. For this reason also the ac- 
ceptance must be regarded as a more businesslike ar- 
rangement than the account, and if more or less uni- 
versally in use will tend to improve the character of 
the country’s business generally. 


WILL HELP WIN THE WAR 


The last inducement to use the trade acceptance. but 
I am sure not the least, is the fact that the use of such 
acceptances will assist the finances of the country and 
help to win the war, and that object is one we al! are 
interested in, heart and soul. 


NoT COMPLICATED 


The acceptance method does not present a complicated 
problem by any means. The very definition of a trade 
ucceptance as set forth by the Federal Reserve Board 
will evidence that fact: . 

A trade acceptance is an unconditional order in writing 
addressed by one person to another, signed by the person 
giving it, requiring the person to whom it is addressed to 
pay at a fixed or determinable future time a certain sum in 
money to the order of a specified person. The bill must 
be drawn by the seller on the purchaser of goods sold and 
accepted by such purchaser. 

It is an exceedingly simple, direct, economic method 
of covering credit obligations arising from the sale 
of merchandise. There is no mystery about it; it 
promotes sound business, and it is not antagonistic 
to any proper business method now in use. Above 
all it represents substantial value to the nation in times 
of stress. 

Our DUTY 


To quote from an eminent authority and an inde- 
fatigable worker in the interests of the commercial 
acceptance: 


The line of duty for us is clear—buyers and sellers and 
bankers, American business men all, should get squarely 
behind the trade acceptance and follow this splendid move- 
ment in its interest, which has been put upon such a definite 
basis. Let us think in terms of war, and war necessities and 
conditions after the war, and not in terms of a business past, 
now as clearly removed as is the past of the Pharaohs. 

Let us realize that there has come into the world, and 
particularly into this great Western world of our own, a 
new spirit—a new dispensation, new responsibilities, and 
new obligations, which we dare not disregard. The accept- 
ance is here—is here to stay—is a part of the business 
and financial life of this community whether or not the 
occasional banker or business man would have it so. The 
only question is how soon will it be possible to bring this 
fact definitely to the attention of the business of the coun- 
try? , 

FUNCTIONS OF BANK ACCEPTANCE 


Now a few words as to the bank acceptance. This 
in its functions is somewhat different from the trade 
acceptance, as its definition, which follows, implies: 

A bill of exchange, of which the acceptor is a bank or 
trust company, or a firm, person, company, or corporation 


engaged in the business of granting bankers’ acceptance 
credits. 


An acceptance by a bank of a draft drawn on it by 
its customer or by some other party for his account 
is essentially the extension of the bank’s credit to 
that customer, which by prearrangement the bank 
agrees to do for an adequate consideration. This con- 
sideration is usually in the shape of a commission 
averaging ! per cent. per month. This commission 
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must not be confused with discount, which is an en- 
tirely separate function. 

Of course, the fact that a bank permits a customer 
to use its name and credit greatly enhances the stand- 
ing of that customer, as a bank necessarily does not 
agree to do so unless it is perfectly satisfied as to a 
customer’s responsibility and character. 

When a bank accepts drafts drawn by a person or 
firm other than the customer, but for his account, the 
transaction is accomplished by means of a letter of 
credit from the bank in which it agrees upon certain 
terms and conditions to accept bills drawn on it up 
to a certain amount. It is easy to understand that by 
means of such an arrangement the customer is able 
materially to increase the scope of his activities, be- 
cause when he is able to give his seller a bank credit 
he does not necessarily have to be known in a particular 
market. 

CREATING A BANK ACCEPTANCE 

To give an example in detail of the method of creat- 
ing a bank acceptance we will suppose that my friend 
Mr. Bush buys from a firm in New York a bill of goods 
which he is unable to finance without assistance. He 
requests his bank to finance him by way of an ac- 
ceptance credit. The bank agrees to write to the 
New York concern to the effect that they will accept 
drafts drawn by that firm on them with documents at- 
tached covering the said goods. When the drafts are 
presented the bank accepts them, taking possession of 
the documents as security for their liability. 

Mr. Bush now may desire very particulasty to have 
the merchandise delivered. As his reputation with 
the bank is very good and his financial responsibility 
undoubtedly the bank lends him the documents until he 
is able to get value for them. He undertakes, however, 
to provide funds in order that the bank shall have 
cover to meet its acceptances at maturity. 

If, on the other hand, a customer wishes to finance 
the transaction himself he draws his own drafts on his 
bank and gives as security bills of lading or ware- 
house receipts, or if he is of undoubted credit and high 
financial rating the bank may not require security. 


ELIGIBILITY FOR PURCHASE 


As to the eligibility of bankers’ acceptances for 
purchase under the regulations of the Federal Reserve 
Act, eligible bills are those which have a maturity at 
the time of purchase of not more than three months, 
exclusive of days of grace, and must have been drawn 
covering a transaction for any one of the following 


purchases : 

The shipment of goods between the United States and 
any foreign country, or between the United States and any 
of its dependencies or insular possessions, or between for- 
eign countries; or the shipment of goods within the United 
States, provided the bill at the time of its acceptance is 
accompanied by shipping documents; or the storage within 
the United States of readily marketable goods, provided the 
acceptor of the bill is secured by warehouse, terminal or 
similar receipt; or the storage within the United States of 
goods which have been actually sold, provided that the 
acceptor of the bill is secured by the pledge of such goods; 
or it must be a bill drawn by a bank or banker in a foreign 
country or dependency, or insular possession of the United 
States for the purpose of furnishing dollar exchange. 

In closing I wish to mention the viewpoint from which 
I imagine you are most interested in the subject of 


acceptances. Banks are generally ready and willing 


MACHINIST 





Vol. 48, No. 16 





to invest surplus funds in first-class acceptances which, 
of course, they have the option of holding until ma- 
turity or of selling in the open market should the sur- 
plus they have invested be needed. These acceptances 
are an excellent short-term investment. The discount 
rate is based finally. on the Federal Reserve Bank rate, 
though it is impossible to give any method of calcu- 
lation as a general principle, because there are so many 
circumstances surrounding each acceptance, among 


’ them being the names, the desirability of the business, 


the indorsements, etc. These acceptances can be dis- 
posed of either through the Federal Reserve Bank or 
in the acceptance market consisting of banks and 
brokers. 


BUYING AND SELLING 


A broker will ask a bank if they will sell or buy a 
certain amount of prime acceptances, specifying the 
time of delivery and the length of time for which the 
required acceptances are to run; for instance, $1,000,- 
000 First National Bank under 60 days or 60 to 90 
days. Banks also sell and buy between themselves in 
the same way. The average profit in this trading in 
acceptances should be at the rate of about + to ? per 
cent. The denominations most in demand are from 
$10,000 to $25,000. 

You will readily see that the good standing of the 
accepting bank makes this paper most desirable, as 
purchasers are not then under the necessity of scruti- 
nizing closely the credit standing of the drawers be- 
cause the acceptor is the party primarily responsible. 


Rag Washing and Oil Reclaiming 


The London (England) General Omnibus Co., Limited, 
for about three years has been working a central 
recovery plant for oil and grease absorbed in the materi- 
als indicated in the heading of this article, which so 
washes the cleaning material itself that it can be used 
over again many times. 

The depot is situated at Riley St., Chelsea, London, 
S. W., and the plant consists of a horizontal return- 
tubular boiler, three centrifugal steam-driven oil ex- 
tractors, two hydroextractors, three rotary washing ma- 
chines and one rotary drying machine, together with a 
calender and ironing machine to deal with the washing 
and pressing of women’s overalls. The plant in effect is 
a typical laundry-machinery equipment. 

In connection with it there are three steam-heated 
oil-cleansing, or settling, tanks, each with a capacity of 
900 gal., which deal with the oil reclaimed from the 
rags and also with refuse oil sent from the unit cleansing 
plant installed at the various garages of the company. 

The recovery of oil in respect of approximately 1700 
motorbuses works out on an average at 360 gal. a week, 
apart from the additional economy in cleaning rags, 
wipers, waste, etc., which new today costs the company 
35 per cent. above the prewar rates. 

The recovered oil is used to run two Diesel engines of 
80 hp., and is found to be far more satisfactory than the 
ordinary residue oil commonly used in these engines. 
The surplus oil is sold. 

The plant cost the company £2253 ($11,265) and was 
paid for out of the profit on working within approxi- 
mately three years. 
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V. The Receiver—IV 





Devices for gaging important cuts are considered 
here, and methods of hollow milling and drill- 
ing are illustrated along with special apparatus 
for cutting out the receiver slot in a shaving proc- 
ess. The fixture for this is used in tiie shaping 
machine and embodies many worthy features. 





chapter to the milling of the slot, or groove, along 

the bottom of the receiver for the reception of 
the guard or grip slide. This cut is originally made 
from the rear end of the receiver forging to a point 
near the base of the front lug for the gear case. The 
straight channel thus formed is afterward under-cut 
at the sides to form a guide like a T-slot for the grip 
slide. After the receiver has passed through various 
succeeding operations, it is ready for operation No. 34, 
which consists in profiling the continuation of the grip 
slide cut to form the seat for the gear case. 

This profiling cut is tested for accuracy of width and 
depth by means of the gage, Fig. 45, which also deter- 
mines if the cut is correctly positioned on the center 
line of the receiver. The gaging fixture carries an off- 
set bracket with head projecting over the center of the 
fixture, and through this head are bored two vertical 
‘-in. holes in which are fitted a pair of sliding plugs 
A and B which carry at their lower ends two flat gages 
C and D. When the gages are seated properly at the bot- 
tom of the slot in the work, the tops of the 2-in. plugs 
are exactly flush with the top face of the gage head. 
This forms a convenient means of gaging the slot depth. 

A profiling fixture for the ejector-clearance slot in 
the left side of the platform top is shown in the illus- 
tration, Fig. 46. The form plate for the profiler-guide 


R reer vo has been made in the preceding 


pin is seen quite close to the work at A, where the 
shape of the opening for the taper-guide pin is clear- 
ly indicated. 

The gaging fixture for depth and position of this slot 
is illustrated by the line drawing, Fig. 47, and like other 
examples of gaging apparatus at this plant it has 
numerous features of interest. 

The gaging fixture holds the receiver at the same 
angle as the profiling fixture, and in inspecting for depth 
of opening and lateral position in reference to the cen- 
ter line of the four plugs G and H are pushed straight 
downward into the profiled slot, the top of the gage 
plugs coming flush with the upper face of the gage head 
when the plugs seat properly in the slot. The four 
plugs are flatted at the lower ends to a thickness of 
,, in., and when slipped down in service the two inner 
plugs H have their flatted portions parallel with the 
length of the slot, while the two outer plugs G rest 
with their gaging portions crosswise of the slot, so that 
they test the latter for width and position in reference 
to the receiver center line, plugs H giving the test for 
depth. 

The length of the slot and its position endwise in the 
receiver is gaged by the two fingers J which are 
pivoted at an angle in the gage head so that the rounded 
inner ends may contact with the end walls of the slot 
and the outer ends come flush at K with the correspond- 
ing surfaces of the plates upon which they pivot. 


DRILLING-MACHINE WORK 


Following the profiling cut in the fixture in Fig. 46 
there are several drilling-machine operations on the re- 
ceiver, two of the most interesting being shown in Figs. 
48 and 49. Duplicate jigs are used on the two multiple- 
spindle machines in these views, and these jigs are slid 
back and forth between the two machines. 

The operations consist in hollow milling the round 
boss, or hub, at the front and top of the receiver, and 
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boss. 


A drawing of the jig is reproduced in Fig. 50 and 
shows the method of locating and securing the receiver 


in position. It also shows 
the large bushing in the 
top plate for guiding the hol- 
low mills and for receiving 
an auxiliary slip bushing for 
the smaller tools—the drill, 
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in drilling, reaming and chamfering the hole in this the interior locking nut is a positive safeguard against 
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changing of the size through accidental slipping of 
the mill. 
In the six-spindle machine, Fig. 49, there are two 








reamer and chamfering coun- 
terbore. 
Referring to Fig. 48 it 

















will be seen that there are 
two hollow mills used in the 
process of machining the 
outside of the magazine boss, 














and one cutter for facing 
the top. These mills divide 

















the cut, leaving a fairly 





light chip for the finishing 
cutter. The outside sur- 

















faces of the hollow mill bod- 
ies are ground to fit the 
guide bushing in the jig, and 
the shank for each mill carries a pair of large stop 
collars to limit the depth of operation. 

The finish mill is of novel form, as will be seen upon 
inspection of the one near the front corner of the drill- 
ing-machine table. 

The hollow mill has four teeth and is split at four 
points for adjustment in its sleeve, which: has a tapered 
mouth to correspond with the conical portion at the 


FIG. 47. 






































GAGE FOR PROFILED SLOT 


FIG. 45. 


cutting end of the mill. At the rear end of the mill 
there is a thread for adjusting the tool in its socket, 
the adjustment being effected by an internal wrench 
which is slipped up inside of the mill. The same wrench 
operates a locking nut from the inside. 

In making the hollow mill the blank is bored slight- 
ly larger than finish size, then closed a trifle and ground 
out near its cutting edges, leaving a little clearance be- 
hind the lips. The method of adjusting in the socket, 
or holder, by an inside wrench is a convenient one, and 











DEPTH AND POSITION GAGE FOR EJECTORCLEARANCE CUT 


sets of drills, reamers and chamfering counterbores; 
the tools at one side of the machine are for roughing, 
the other set for finishing. 

Gages are provided for testing the size of hole, the 
depth of chamfer and the depth of the hole bottom. 
The depth gage for the hole is a flush-pin device with 
a rectangular head which is adapted to rest upon the 
upper face of the fixed bushing in the jig. The method 
of applying this depth gage 
is shown in Fig. 49. A simi- 
lar class of gaging tools is 
provided for the operations 
on the boss in Fig. 48, where 
the gage set is shown in the 
wood case at the front of 
the jig holding the receiver. 
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PROFILING FIXTURE FOR EJECTOR- 
CLEARANCE CUT 


FIG. 46. 


Passing along now over a number of milling and 
profiling operations we come to a very interesting 
method for shaving out the metal between the two long 
holes through the receiver to form the bolt-locking- 
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lug clearance slot. This is done by means of a special 
fixture used on the shaping machine, as shown in Fig. 
51. In this view two receivers will be noticed in the 
pan at the front of the fixture, one before the shaping 
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fixture is shown in Fig. 52. The cutting tool and its 
bar are not in position in this engraving. In Fig. 51 this 
cutter bar will be seen extending through the work 
and connected with the special head on the shaping- 
machine ram and with the 
feed mechanism at the outer 





























end of the fixture. 
Referring to Fig. 52 it 
will be seen that the special 
ram head A carries an oper- 
ating shaft B which travels 
back and forth in a guide 
bushing in the end of the 
fixture and which recipro- 





























cates the cutter bar for 
shaping out the metal in 
the receiver. At the outer 
end of the fixture is located 
the head C for guiding the 
outer end of the cutter bar 
and feeding the shaping tool 
to the cut. 

The end view shows the 
pawl arrangement for ro- 











tating screw J, by means of 





FIG. 50. DRILL JIG FOR MAGAZINE 
operation has been done, the other showing the end 
of the completed slot formed by cutting out the metal 
between the large hole and the piston bore in the 
receiver. 

This apparatus is used also for cutting out certain 
other internal clearance slots in the receiver for the 
bolt lugs; but as this operation is identical for the 
different cuts the following description will be confined 





the ratchet teeth on the large 
head or disk at J. Pawl 
K is carried by a _ver- 
tical plunger which has a beveled lower end acted 
upon by the corresponding end of feed slide L. This 
feed member is & in. square and extends through the 
whole length of the slot planed in the bottom of the fix- 
ture. When the shaping-machine ram approaches the end 
of its forward stroke a stop screw M strikes the rear end 
of feed slide L, and moving that slide forward against 
the action of compression spring N causes the bevel 
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HOLLOW MILLING THE MAGAZINE BOSS 
ON THE RECEIVER 


FIG. 48. 


principally to the application in machining the wide 
slot for the locking-lug clearance referred to in the 
preceding paragraph. 

An assembly drawing of the shaping or slotting 





DRILLING AND REAMING-MAGAZINE BOSS 
ON THE RECEIVER 


FIG, 49. 


end plunger O to be lifted and the pawl to act upon 
the ratchet head screw J. The travel of feed slide L 
is varied to give any desired amount of feed to the 
cutting tool by the adjustment of the stop screw at M. 
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The ratchet head J of the hollow feed screw / carries an 
adjustable stop plate P which may be set to throw out 
the pawl K at any point and thus disengage the feed 
for the cutting tool. 

The receiver to be slotted is supported on the long 
arbor Q, which fits the small bore in the receiver 
and which is flatted off the entire length of its 
top to provide clearance for the shaping tool when it 
has cut downward through the wall of metal between 
the two holes. The feed head C at the end of the 
fixture is pivoted at R and locked in place by a T-head 
screw at S, which given a quarter turn allows head C 
to be swung back out of the way to facilitate the removal 
and replacing of work in the fixture. 


SPECIAL DRAWHEAD 


The special draw head, which reciprocates the cutter 
bar, is drilled out and tapped for oil-pipe connections, 
and the oil channels leads to a chamber at the center 
through which lubricant is forced under pressure to and 
through the hollow cutter bar to the working edge of the 
tool. This head carries an adjustable member which 
has a hexagonal opening fitting the corresponding shoul- 
der on the operating bar. By turning the opposing 
screws the bar may be rotated slightly to adjust the 
cutter bar, thus bringing the cutting tool into truly 
central position for starting the slot. 

The cutter bar D, Fig. 53, is in the form of a hard- 
ened steel tube. The hollow cutter bar is slotted near the 
middle of the length to form an opening for the cutter 
E which in working position is confined endwise between 
the spring plug V at the rear and the sloping surfaces 
of the wedge F and the bevel end of the slot at the front. 

There is a V-notch in the front end of the plug to 
form a seat for the taper and rounded rear end of 
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The operating wedge F is ground cylindrically to 
fit the bore and flatted on its sides to enter between 
the cutter-guide plates. The series of notches across 
the top of the wedge come opposite another slotted 

















SHAVING FIXTURE FOR CLEARANCE SLOTS FOR 
BOLT-LOCKING LUG 


FIG. 51. 


opering in the tube and form a means by which the 
wedge may be withdrawn after the work is completed 
so that the cutter may swing up into the tube. 

The wedge, like the operating screw at its rear, is 
made of tool steel. The screw referred to is ,%-in. 
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FIG. 52. 


the cutting tool E, and in the outside of the plug there 
are four narrow grooves for oil passages. 

The cutter is confined sidewise between guiding 
surfaces formed by two segmental strips Z which are 
secured on opposite inner sides of the tube by sweating 
in place. 





THE SHAVING 





FIXTURE ASSEMBLED 

in diameter having a quadruple V-thread, 16 pitch, 
i-in. lead, right-hand. This gives a very steep helix 
on this small diameter screw. A tension member to 
assure snug adjustment to the thread in the nut is 
provided in the form of the copper strip G’, which is 
retained in a groove in the screw by two small fillister- 
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head screws. The copper strip is threaded in position 
in the screw, and when in place in the nut it is forced 
outward by the two short springs in the body of the 
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the war and said that the practical isolation of the Cen- 
tral Powers during the past three years had compelled 
them to manufacture their own tools and thus stimulate 
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FIG. 53. 


screw G, this adjustment being provided for by the 
clearance under the heads of the retaining screws which 
are used. 


Industrial Conditions Prevailing 
in England 
By Don J. O’BYONE 


Ever conservative and always patriotic the Brit- 
ish machine-tool manufacturer has entirely lost sight 
of his individual interest in the worthy effort of 
prosecuting the war. He has sacrificed his art of inven- 
tion and all theories of production to the dominant task 
of the moment. He is taking no chances with Mars. 
The tool or the machine that was not absolutely neces- 
sary to war efficiency has been lost sight of, and the 
consequence is that in these days a great part of the 
everyday Britisher’s life is lived in a fashion that sug- 
gests a reversion to the primitive. The consequence is 
that five of the largest machine-tool manufacturers in 
the United Kingdom have gone into liquidation during 
the past year—one voluntarily, the affairs of the other 
four being wound up by the Board of Trade. 

The Machine Tool Association, Limited, the great or- 
ganization of manufacturers, has joined in the appeal 
for the Industrial Reconstruction Council. The object 
is to conserve the industrial health of the nation that 
now exists and to revitalize industries. Of course such 
a scheme of reconstruction deals with varying elements, 
such as the bringing together of labor and capital, the 
creation of demand, etc.; but the machine-tool men have 
injected a positive demand for government subsidy to 
enable them to keep up their battle in the economic 
arena. At their meeting to discuss ways and means, 
Feb. 21 last, J. Judson of the Judson-Jackson Co., of 
London and Birmingham, one of the largest firms in 
the big-tool trade, complained that excess profits were 
based wrongfully on the prewar standard of profit. He 


referred to the enhanced price of American machine 
tools and said he doubted if a single member of the as- 
sociation was receiving half the sum for British-made 
goods. 


He looked forward to German competition after 
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CUTTER BAR AND TOOL DETAILS 


their genius as well as their capacity for production. 
Speaking of all postwar competitors as a class Mr. Jud- 
son summarized the government’s duty to the machine- 
tool men and the manufacturers’ duty to themselves in 
the following words: : 


“If they [competitors] travel we must travel; if they 
advertise largely so must we; if they plane a ‘given- 
sized lathe bed in ten hours so must we; if they ma- 
chine a certain-sized pulley in two hours so must we; if 
they adopt more up-to-date machinery so must we. What 
is the remedy for the state of affairs with which we find 
ourselves surrounded? At present the nation is spend- 
ing about £7,000,000 ($35,000,600) a day on destruc- 
tive purposes. Let it spend an equivalent amount for 
constructive purposes. By allotting a few hours’ war 
cost to the machine-tool people the government would 
be restoring a most important industry to an absolutely 
sound basis.” , 

The great length to which Britishers have gone to 
efface their personal desires and to concentrate on war 
efficiency is an interesting chapter. Nothing is made 
except the absolute necessities of life for the stay-at- 
homes. The only pleasures the average Londoner al- 
lows himself are his ale and the theater. 

The reversal to the primitive in manners of living has 
had a serious effect on all manufacturers whose plants 
could not be adapted to war needs, and the recital of sim- 
ple living to which the people have settled down might 
sound ludicrous in this enlightened age were they not 
the annals of patriotic self-sacrifice. Everything ad- 
vertised in the newspapers and magazines must have a 
war use or the advertisement is frowned upon. The 
inventor with ideas other than tried and proved ones 
finds no market for them. 

Shoe machinery should be in great demand, but the 
British manufacturer literally “sticks to his last.” This 
is no time to make a change in his methods of pro- 
duction and he will not. Again, the people are en- 
couraged to repair their own boots and shoes, and the 
writer has seen women who were more at home in the 
refinement of their own homes than in the environs of 
cobbler’s shops proclaim their genius as shoe menders. 
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Problems and Opportunities After the War 


and Opportunities After the War,” delivered Apr. 2 

by Francis H. Sisson, vice-president of the Guaranty 
Trust Co. of New York, before the Cleveland Chamber 
of Commerce, American business men and manufac- 
turers were urged to take full advantage of the great 
opportunities which the future holds for them. Mr. 
Sisson said in part as follows: 


In unmasking her own diabolical designs Germany has 
opened the eyes of the world. Paradox though it seems she 
has taught us to look forward through glancing backward. 
Neither Germany nor any other equally unscrupulous nation, 
if such there shall ever be, will be able in the future to 
carry on its political scheming by means of economic im- 
perialism. 

The lightnings of this war have stripped these machina- 
tions of all their camouflage and revealed them in naked 
relief to all the world. We understand now that the im- 
mense efforts of Germany to produce, transport and sell 
in foreign countries were not exclusively economic in their 
object. We realize at last that Germany has struggled for 
more than commercial prosperity abroad, that she has assid- 
uousiy and insidiously sought influence over the resources, 
the industries, the banks, the transportation facilities, the 
politics and the very life of the peoples with whom she 
traded—-all in preparation for The Day, which she thought 
had arrived on Aug. 4, 1914. 

Only a few farseeing ones—prophets crying in the wilder- 
ness, as it were—saw and pointed out the perils to which 
most people preferred to close their eyes or were too near- 
sighted to visualize. But today we comprehend the extent 
and the significance of the hold Germany had acquired in 
Russia, in Italy, in Belgium, in South America, as well as 
the advantages she had gained in France and England. 


GUARDING THE FUTURE 


When this war is finished Germany will not be permitted 
to continue her nefarious work under the same conditions 
and with the same objects in view. She has awakened all 
democracies to the necessity of standing firmly together if 
they are not to perish from the earth. She has created a 
world-wide determination to guard against further danger 
of her kind. And therefore it behooves us to look forward, 
wary of the pitfalls of the past, individually and nationally 
alert alike to peril and to opportunity. 


WHAT THE War HAs DONE 


Not only has the war increased the knowledge of nations 
regarding other nations, but, whe-her belligerent or neutral, 
every nation has been well started on the way to finding 
itself. Those that have had valuable mineral deposits, but 
never the enterprise to produce more from them than they 
needed for direct consumption, have become large exporters. 
Others have developed their farms, their mines, their forests, 
their industries, seeking to get from them commodities to 
exchange for what they in turn needed and striving always 
to produce more than they consumed, to sell more than they 
bought. Wherever the necessities of war have not decreed 
the imposition of restrictions there has been a speeding up 
of industry and commerce under the impulse of prices fixed 
in accordance with the law of demand and supply. 


I: AN address entitled “Looking Forward: Problems 


RELEASE PRODUCTIVE ENERGY 


We have had a part in this general release of productive 
energy, this enterprise of distribution. Enormous sums have 
been invested in war industries and in those which arose 
because old sources of supply were cut off. Raw materials 
and manufactured goods have gone to every market in the 
world, and a favorable balance of trade has increased our 
gold supply and credit balance enormously. In the year 


ending June 30, 1914, our imports reached a value of nearly 
one and a half billion dollars, while our exports were almost 
two and a half billion, or a total of nearly four billions. In 


a year ending June 30, 1917, our imports amounted to two 
Dl 


on six hundred millions and our exports to nearly six 


billion three hundred millions. The balance of exports over 
imports was nearly three billion six hundred and thirty-five 
millions. That is to say that up to the end of the last fiscal 
year the total of our foreign trade showed an increase of 
over 110 per cent. as compared with the last fiscal year 
before the war, and an increase of 166.2 per cent. in the 
value of exports. 


OuR FOREIGN TRADE 


An analysis of this foreign trade would show that in re- 
cent months our imports from Europe have fallen 50 per 
cent. as compared with those of the corresponding months 
in 1914, while those from other parts of the world have 
increased 150 per cent. It would also show a greater per- 
centage of gain in exports to countries outside of Europe. 
The figures are corroborative of what has been said about 
new markets and new sources of supply for United States 
products and imports. 

While these data are encouraging and indicate that we 
have made excellent progress in building up our foreign 
trade it must be remembered that the figures represent val- 
ues rather than volume. An increase of one dollar in the 
value of exports or imports under present conditions does 
not necessarily represent an increase in the volume of 
goods sold or bought. 

A report of the Department of Commerce shows the en- 
couraging fact that there was during 1917 a considerable 
gain in the position of American shipping. The amount of 
foreign tonnage cleared for different sections was consider- 
ably reduced, but the figures for several years back show 
that American ships have been gaining steadily as carriers 
of the world’s commerce. 


EXTRAORDINARY CIRCUMSTANCES 


These are facts concerning what we have done in the last 
few years. It is not necessary to point out that they arise 
from a most extraordinary condition of affairs. The mere 
fact that while during the ten years preceding the war our 
domestic trade increased about a billion and a half a year 
and our foreign trade about a quarter of a billion a year, 
the former increased eighteen billion three hundred mil- 
lions during 1917 and our foreign trade has increased for 
three years at an annual average of one billion seven hun- 
dred million, will convince anyone that circumstances have 
helped us wonderfully. Certainly there must have been a 
tremendous increase in the amount of labor and capital at 
work to accomplish these things, but scarcely anyone would 
contend that our initiative and enterprise were solely re- 
sponsible for such a remarkable showing. 


PREPARATIONS OF RIVALS 


The truth of the matter is that many of our products 
have been sold without much effort on our part. For a 
considerable period America has been the only extensive 
free market, and other nations have come to us to make 
purchases because their customary commercial relations 
were interrupted by the war or because the purchasing na- 
tion was devoting all of its time and energy to the war. 
Other neutral nations and Japan were literally forced into 
foreign trading. Now that we are ourselves heart and 
hand in the business of fighting we shall probably exper- 
ience some diminution in the extension of our foreign busi- 
ness. But that is not to say that we are to lose all we 
have gained or that we are to slump in spirit and initiative. 
Our energies have simply been turned in another direction 
for the moment, and our whole situation with respect to 
readiness to resume peaceful occupations is incomparably 
better than is that of our allies. As matters stand now 
they must go through a rather indefinite period during 
which they will be rebuilding their devastated homes, equip- 
ping their industries, reéstablishing their transportation 
systems and making arrangements for the absorption of 
their vast military and naval establishments. 

The great danger with respect to our future is that we 
shall not appreciate the character and extent of the prepara- 
tions which those who are to be our business and trade 
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rivals are making to regain their lost preéminence in in- 
dustry, commerce and finance. They are under compul- 
sion to make supreme efforts for they are deep in debt. 
To pay their debts will be the ambition of all honorable 
nations. Today all wise, farseeing nations are planning 
to that end. 


TRAINING FOR TRADE 

Through all their plans runs the purpose to concentrate 
their efforts on foreign trade. Only by selling abroad the 
products of others can they hope to pay their debts. In 
preparation for this they are drawing into more effective 
position their financial resources. Banking institutions are 
combining. Schemes are afoot for establishing trade and 
merchandise banks to keep in close touch with industrial 
and commercial enterprises. They are taking stock of their 
natural resources and studying ways and means of dis- 
tributing their own raw materials most effectively. Great 
Britain, France and Germany have determined to get wealth 
from every possible source both at home and in their 
dominions and colonies. 


GOVERNMENT WITH BUSINESS 


The governments of those nations have clasped hands 
with business. One is to support the other in every way 
consistent with the public weal. Not only is business to be 
set free, but it is to have the assistance of the government 
in taking advantage of that freedom. By every means they 
can command these nations are spreading among their peo- 
ple an understanding of the situation they face and im- 
planting the idea that to prevail over it every element of 
productive effort must be brought into harmony with every 
other. To regain their prosperity they must codperate 
fully and intelligently, and foreign trade has become the 
rallying point for national endeavor. 

Aside from a favorable position at the opening of this 
race for commercial supremacy America has certain other 
advantages of importance. At the foundation lies a huge 
gold reserve upon which can be built a structure of credit 
sufficient not only to finance our own enterprises but also 
to give aid to those of foreign countries. To guide and 
assist these credit extensions we have a banking system 
characterized by some of our rivals as ideal. This system 
will lend itself to the extension of American financial 
houses into foreign countries. Already a beginning has 
been made not only by the setting up of branch banks 
and foreign oftices—establishments which may be termed 
money and credit .depots for the advancing trade army— 
but also by the organization of merchandise banks, institu- 
tions with the usefulness and working of which European 
nations have long been familiar. 


A NATION OF RESOURCES 


It is because our response to war conditions has shown a 
ready adaptation to circumstances that we need heve no fears 
as to how this country will avail itself of the quickly ex- 
panding opportunities of peace. We are a nation resource- 
ful in ideas, and once we get convincingly before us the 
fact that we are in for a period of the intensest, most ex- 
tended, most intelligently directed competition industry and 
commerce and tinance have ever known it is certain that 
we shall rise to the occasion and be worthy of the struggle. 

But we must not come to the end of this war relying 
solely upon our ready adaptability. This problem is so big, 
the future is so crowded with opportunities that definite 
plans must be made now. There is a growing appreciation 
among our people of the situation, but they are looking 
for leadership. Surely it is the duty of those trained in 
practical economics—our business men, our industrial man- 
agers, our financiers—to undertake these preparations and 
to show the way. Just as many of our institutions are 
now setting aside reserves to meet any possible deflation 
of values in the future, so should every industrial and 
financial institution set aside from the problems of the 
moment a portion of its time for the consideration of the 
conditions we shall have to meet and of how to meet them. 

There ought to be throughout this country the closest 
attention to efficiency in all cur undertakings. We must 
study to increase production and to improve our methods 
of distribution. We should take advantage of every de- 
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vice that will give effectiveness to the labor of men or the 
use of money and credit. We should apply to every avail- 
able natural resource of this country the fullest measure 
of intelligent development. And we must learn to coéperate 
in these things. Otherwise the American trader who has 
everything else in his favor will be unable to compete in 
the markets of the world with his rivals. This great con- 
test for commercial preéminence is to be a contest between 
nations and no individual may hope to survive it if he has 
to go alone. 


Keeping the Engineering Divisions 
Fitted Up To Strength 


The best results are obtained in an organization only 
when the energies of those comprising it are concen- 
trated along the lines for which they are best suited by 
natural ability, education and training. It is more im- 
portant to have the right man in the right place in our 
army, where lives are at stake, than it is in any busi- 
ness enterprise. The First Replacement Regiment of 
Engineers was organized at Washington Barracks, 
Washington, D. C. on Dec. 14, 1917, with the express 
idea of accomplishing this end. Its specific purpose is 
to keep all engineering units of the army at full enlist- 
ment strength during the period of the war. 

The preliminary work of the recruit is first a thor- 
ough training in military drill, for the engineer-soldier 
must be prepared to lay down his shovel and take up his 
rifle at any time. Infantry drills gradually give way 
to engineer work and more specific technical training. 
The engineer-soldiers must know how to tie all the im- 
portant kinds of knots and lashings to build spar and 
truss bridges, to construct revetments, dig trenches, 
place wire entanglements, construct machine-gun em- 
placements, build pontoon bridges and make roads. 
They must also know the methods of demolition, sapping 
and mining. Specialized training in lithography, zinc- 
ography, surveying, mapping, photography, carpentry, 
blacksmithing, electricity and machinery are also given 
to those qualified for further training in these branches. 

The Replacement Regiment will be called upon to 
furnish men for the following organizations: Camou- 
flage regiments, crane-operating and maintenance regi- 
ments, depot detachments, electrical anc mechanical 
regiments, forestry (sawmill) battalions, forestry 
(auxiliary road, camp and bridge) battalions, gas and 
flame service, general-construction battalions, mining 
regiments, quarry regiments, sapper regiments, search- 
light regiments, supply and shop battalions, surveying, 
ranging and map-reproduct ‘on regiments and water-sup- 
ply companies. 

Engineers are called upon to perform such a wide 
range of work that practically every man with any tech- 
nical training or mechanical ability can find a place ir 
this organization. Every male citizen in the United 
States between the ages of 18 and 21 and 31 and 40 who 
is physically fit is eligible to join the regiment. 

To be assured of assignment to this regiment the ap- 
plicant for enlistment should write to the commanding 
officer, First Replacement Regiment Engineers, Room 
107, Headquarters Building, Post of Washington Bar- 
racks, D. C., for application blank. If the blank shows 
the man to be eligible an enlistment card is filled out and 
sent to the recruiting officer nearest to the applicant’s 
place of residence, with instructions to enlist the man 
for service in this regiment. 
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Machining Adjusting Collars 


By W. G. GROOCOCK 


Surrey, 





A discussion of jig design involving comparison 
between present-day results and those of the 
years immediately preceding the advent of high- 
speed steel, with a few interesting remarks upon 
the advantage of new ideas, on estimating out- 
put, and the possibilities of milling. 





for advice that is tendered unsought, and from the 

tone of Mr. Terry’s article on the above subject, 
page 977, Vol. 47, it would appear that suggestions fall 
under the same truism. While regretting that my sug- 
gestion did not fit in with conditions existing in Mr. 
Terry’s shop, I am sufficiently optimistic to believe that 
the seed sown may yet fall on less barren ground else- 
where. 

It is more than probable that a further discussion 
of the jig in question would not be of general interest 
were it not for the fact that Mr. Terry has raised other 
points that are worthy of discussing at any time. These 
are: (1) Feasibility of design; (2) turning down new 
ideas; (3) estimates of output; and (4) the possibili- 
ties of milling. 

Let us discuss these broadly, but with special refer- 
ence to Mr. Terry’s article. 


I: IS an old but true saying that you never get thanks 


FEASIBILITY OF THE DESIGN 


To be of value any suggested design should be feas- 
ible, and there is no better test of feasibility than that 
of previous use. Mr. Terry would like to know how we 
“did the job 14 years ago so that a comparison of out- 
put could be taken.” The design suggested by me 
(shown in diagram Fig. 3, page 297, Vol. 47) was to 
all intents and purposes the same as one that was made 
and used very successfully for doing the same job 14 
years ago in a factory where much of this kind of work 
was produced. The only difference betweén the one 
made then and the design suggested by me is that the 
original had but four work arbors and four worm- 
wheels while the suggested design had two rows of 
four arbors each. Either would require four cutters. 
Mr. Terry has conjured up a host of difficulties for 
this design, but in practice none were encountered. Af- 
ter several years of use there was no appreciable “back- 
lash in the wormwheels” and no “wobble in the screws,” 
as these were supported in two places. Further the jig 
had no more suspicion of “a swinging pendulum” about 
it than would be found in the combined action of the 
knee, table and saddle of a milling machine. 

As a comparison of output, Mr. Terry has evidently 
forgotten that milling practice has developed “some” 
during the last 14 years—probably more than any other 
branch of our trade. Apart from this, the period men- 
tioned was before the general introduction of high- 
speed steel. Comparisons of output might, therefore, 
under the circumstances be invidious. However, on the 
basis of the figures given by Mr. Terry the output from 
the old jig, using carbon-steel cutters, was ahead of 
present-day practice. 





England. 


An outstanding feature of this old jig was the ease 
and rapidity with which the four pieces of work could 
be indexed. This should settle the question of feasibil- 
itv of the design. The quick indexing would also pro- 
vide a little of the “resting time” that Mr. Terry de- 
sires for his operator. Personally I have a prejudice 
against resting time in the shop, and wouk prefer 
shorter hours so that the men can rest outside. 

All shop men have at some time or other realized that 
the strongest brake on the chariot of output is the in- 
ability of someone higher up to realize the necessity for 
a change. When a new idea is put forward it is 
“promptly” turned down. We have all faced such a 
situation, and Mr. Terry has on several occasions voiced 
his opinion that such action on the part of one higher 
up is detrimental to progress. Now referring to the de- 
sign suggested by me Mr. Terry says, “An identical ar- 
rangement was suggested by an assistant while mine 
was in progress, but was promptly turned down,” etc. 
This would of course prevent the assistant from get- 
ting unduly elated, and we may all have to turn down 
ideas sometimes to keep our assistants from growing 
bigger than the office... But why turn them down 
“promptly?” Surely any idea that is put forward is 
worthy of some consideration, and the prompt turn- 
down that this idea received leads one to believe that 
consideration was absent. 

This phase of tool designing is well illustrated in the 
book “Ford Methods and the Ford Shops.” Take, for 
instance, these extracts: “It is a proverb among special- 
tool designers that a man will wali round the best 
method of doing a job and not see it for a long time, if 
ever.” Again, “It is surely time well spent, before be- 
ginning drawings, to consider fully and impartially 
every plan and method which might possibly serve the 
occasion, no matter how strange or absurd the plan ap- 
pears at first sight; and such consideration of seemingly 
unavailable methods should not be superficial, but most 
careful and painstaking.” This is such thoroughly 
sound advice that it ought to be posted in every tool 
office—“‘lest we forget.” We might even send a copy 
to the one higher up where, if it was acted upon, it 
might cut out the prompt turndown that is so often the 
brake used. Possibly too it may even lead to “Ford 
output,” which we badly reed in this country. 


ESTIMATES OF OUTPUT 


The tool designer usually thinks in terms of output, 
and with the experience born ef previous practice and 
with the knowledge of the men who will use a fixture 
he is able to forecast with reasonable accuracy what 
such a fixture is capable of doing if properly handled. 
He may be—indeed he should be—an optimist; but in 
practice his estimates of output are often surprisingly 
accurate. Mr. Terry throws doubt on the figures I 
gave, and by arithmetic—which may or may not be cor- 
rect—tries to show the impossibility of the output I 
suggested. This reminds me of another Ford story told 
by Mr. Faurote. A certain manufacturer called into 
conference with the Ford engineers questioned the esti- 
mated hourly output of the machine then under discus- 
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sion. He asserted that the output given per hour was 
five times more than what others considered a fair pro- 
duction on such parts for a day. In fact he flatly re- 
fused to believe the estimate and told the designer of 
the machine so. “Well,” said the engineer, “if you will 
go down into the machine shop on the main floor you 
will find a machine doing it.” This, I believe, ended the 
discussion. 

Unfortunately I cannot invite Mr. Terry “down into 
the machine shop” to see the old jig; but a knowledge 
of its work coupled with an appreciation of the general 
advance in milling practice since that time convinces 
me that I could get the number quoted—or very near 
it—from one machine in one day of 10 hours. 


THE POSSIBILITIES OF MILLING 


During the past two decades milling practice has 
been subjected to constant and rapid evolutionary 
changes. In early practice the machine was leading 
the cutters. Then cutters were improved and this led 
to a stronger machine. The high-speed steel cutters 
came, which again placed the machine at a disadvan- 
tage. Today the modern machine is again in the lead, 
yet Mr. Terry throws doubts on the capability of 
“some” “illigant divil” of a machine to drive the cutters 
through mild steel at a feed of 104 in. per minute. 

Machines for doing more than this are now quite 
common, and as mentioned above the limiting factor is 
the cutter. A recent cutter experience will serve to 
illustrate this point. For some time the milling sec- 
tion had complained that cutters of a certain make 
would not stand up nearly as well as cutters of another 
brand. As the failures were made by one of the best 
toolmaking firms and from a brand of steel of world- 
wide fame, several comparative tests were made using 
different cutters of each make to check previous results. 

The cuts made were aktont equal to those of Mr. 
Terry’s job. The material was mild steel; peripheral 
speed of cutter 150 ft. per min., and feed 16 in. per min. 
In one trial one of the cutters did an aggregate of 1350 
in. before it required grinding, while the other cutter 
failed almost at once. To make sure of the result the 
trial was repeated several times, always with similar 
results. On this material the cutter would do as much 
as the machine would pull. On a similar job, but made 
from 3 per cent. nickel steel, these cutters are con- 
stantly at work at a speed of 120 ft. per min., with an 
84 in. feed per min. On the nickel steel the machine 
beats the cutters. 

The makers of the cutters that failed were frankly 
unbelieving, but finally sent an expert to investigate. 
He had the two makes of cutters tried on the same 
piece of material and at the speed and feed already 
given. The result was that his cutter fell down in the 
first two inches while the other finished the job and 
looked as though it had not been used. This, I think, 
proves that a feed of 104 in. per minute is easily within 
the reach of modern machines and cutters. Naturally 
for such cutting the fixture as well as the machine must 
be rigid, but this is only a question of design—not of 
the principle embodied, but the proportions. 

The rigidity of the fixture is closely connected with 
the accuracy of the work it will produce. Mr. Terry 


has raised the question of limits of accuracy of these 
adjusting collars. 


I hope he has not met with any 
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trouble through his jamming and indexing screw throw- 
ing the work out of line with center of cutters. 

Having had a good deal of experience with foolishly 
fine limits I can sympathize with Mr. Terry if he has 
had fine limits forced upon him for this job. If any 
reader of the American Machinist has this job to do 
and finds the drawing marked up for fine limits I would 
advise him to refer the drawing back, and back again, 
until it is altered. The collar is for taking up wear 
on the hub and axle of a road wheel The slots have to 
embrace the linchpin of the axle, therefore the width of 
the slots might without detriment vary between the 
size given and ,\, in. 

The varying depths of the slots are to take up the 
longitudinal wear of the wheel hub and axle flange, and 
since there is quite a considerable difference in the 
depth of these slots it follows that much slackness must 
exist before the linchpin can be put into the next slot. 
This being so then fine limits are a farce also for the 
depth of the slots. If Mr. Terry has this job again I 
should advise him—I don’t expect any thanks—to have 
a “go” at the one higher up. Point out to him that such 
limits hinder production—and we want output now. 

I yield to no one in my appreciation of the value of 
the advertising columns of the American Machinist as 
a hunting ground for ideas. My practice is to cut out 
all advertisements that show a jig or fixture and file 
them for use. Now Mr. Terry has found a new use for 
these pages, as he uses them in conjunction with a mis- 
quoted sentence of mine to camouflage the weakness 
of his defense. String fixtures have their uses, and 
I have made, and shall still make, many; but stringing 
a lot of pieces one after another is, to quote my original 
statement, “frequently not nearly so productive as oper- 
ating in a different manner.” On several occasions I 
have made string fixtures and have later on changed 
them—often the suggestion has come from the shop— 
for two simple fixtures of the reciprocating type. The 
result has invariably been an increase in production 
sometimes more than double that obtained from the 
string type fixture. It’s production we want! 

The main thing for a tool designer to remember is 
that an open mind is an asset. You cannot analyze a 
problem without it. No matter where the idea comes 
from it should receive careful attention. It may be the 
prerogative of the man higher up promptly to turn 
down an idea, but it is undoubtedly bad policy and is 
more than likely responsible for many inferior pro- 
ductive methods that we see around us. We never 
needed output more than we need it now! 


Ball-Joint Piston Rod for Steam Hammer 
By J. C. LARSON 


On page 389 of the American Machinist is an article 
under the above title by E. L. Robenolt. I desire to 
warn your readers against trying this experiment, for 
I have seen the original rod made by the Studebaker 
Co. of South Bend, and have put a similar rod in the 
Osborne works of the International Harvester Co. of 
New Jersey, at Auburn, N. Y., both of which were mis- 
erable failures. I refer you to either of the above com- 
panies for verification of this statement. Well knowing 
the trouble with piston rods in steam hammers I have 
remedied it to a certain extent by enlarging the rods. 
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New munition companies organized during February 
had capital of $2,000,000, compared with the same 
amount a year ago, and aircraft companies had a capi- 
tal of slightly less than $2,000,000, compared with only 
$400,000 for similar concerns organized in February, 
1917. The amount of capital invested in new munition 
and airplane companies since the war began is 
$255,000,000. 

* * * 

Arthur J. Mason has been authorized to test out on 
a large scale electric welding as applied to shipbuilding. 
This work will take the form of constructing part of 
a hull at the federal shipbuilding plant at Newark, N. 
J. The material will be assembled and tacked together 
and rendered watertight by various forms of arz weld- 
ing. Suitable foundations are being prepared to allow 
of severe tests by pressure, as well as every agency to 
develop the merits of the system. 

* * * 


Books and library service are to be provided for army 
navy and Red Cross hospitals in America and France, 
according to the plan of the American Library: Asso- 
ciation. Women will be employed in these libraries, 
and it is also announced that two women have recently 
been appointed as assistants in cantonment libraries 
which hitherto have been unavailable to women workers. 
Miss Anna Neuhauser is acting as assistant in the can- 
tonment library at Camp Hancock, Ga., and Mrs. Lois 
W. Henderson at Camp Bowie, Tex. The American 
Library Association will direct the hospital library work 
under the War Department Commission on Training. 


* * * 


A $1000 bond will buy six cases of operating instru- 
ments for a bse hospital, or furnish pistols for a rifle 
company, or one motor kitchen. One thousand five hun- 
dred dollars of Liberty bonds will buy a motor ambu- 
lance or a motor car for a machine-gun battalion. Two 
$1000 bonds will buy a motor truck; three $1000 bonds 
will buy rifles for a field-artillery battery or supply 
horses for a field-signal battalion. Four $1000 bonds 
will buy a tractor; five $1000 bonds will buy Liberty 
truck or seven Lewis machine guns, or equip a rifle 
company with rifles. Six $1000 bonds will buy a Liberty 
motor; seven $1000 bonds one training plane; nine 
$1000 bonds one observation baloon. Ten thousand 
dollars of bonds will fully equip three hospital wards of 
50 beds each with all linen, clothing and other neces- 
saries, or buy six large wholesale sterilinzing outfits, 
or six motor ambulances. 


” * * 


These methods of saving lubricating oils are posted 
in the machine shops of Germany: Use only closed oil 
cans with spouts that will deliver drops, or at most only 
a thin stream. Use all lubricating apparatus strictly 
according to instructions and put the oil only where 
it will actually lubricate; if a machine has automatic 
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droppers shut off the supply while machine is standing. 
Do not use cylinder oil on shafting or elsewhere when 
cheaper oil will answer. Keep all rubbing surfaces in 
good condition; rough surfaces and too tight boxes con- 
sume more oil; worn and leaky bearings waste oil. Al- 
ways use drip pans and arrange to filter and cleanse 
the oil so caught; it is as good as new. Collect all greasy 
waste and wiping cloths, so that the oil may be recov- 
ered; never burn them. Be careful about using lubri- 
cating oil for cooling a bearing. Water will often do as 
well. Be careful about using oil for cleaning and pol- 
ishing; never clean the hands with oil; a greasy cloth 


will do as well. 
* oa *” 


The girl shipbuilder has made her debut in Seattle in 
the person of Marguerite Gothe, 19 years old, who hails 
from Wisconsin. Miss Gothe is holding down a regular 
job and making good. She wears overalls and is proud 
of them. She runs the treenail machine and treenail 
pointer, and also gives a helping hand in running one of 
the planing machines in the new Elliott Bay Shipbuild- 
ing Co. plant. A treenail, pronounced trunnel and often 
spelled that way, is a wooden nail used for fastening the 
frame together in a wooden ship. “Like the job?” said 
Miss Gothe. “That’s not the word. I am simply de- 
lighted with it. Running the machine is great fun, and 
then, you see, I get lots of fresh air. Why this beats 
working in an office or behind a counter 40 different 
ways. Then there is the satisfaction of knowing that 
I am doing something really worth while. Anyone who 
helps build a ship during the war period is helping 
Uncle Sam.” ; 

* ¥* * 


Women telegraphers who wish to render their coun- 
try a patriotic service can best do so by accepting em- 
ployment with a telegraph company, thereby releasing 
a man for military duty. This is the advice of naval 
authorities to women seeking to enlist as navy radio 
Telegraph companies in many cities are 
maintaining schools in which instructions is even free 
of charge to women who wish to learn telegraphy, and 
are employing the women as soon as they become profici- 
ent. It is land-wire telegraphy rather than radio, say 
the navy authorities, that women should study. Women 
radio operators are not being enlisted in the navy nor 
enrolled in the Naval Reserve Force for radio-tele- 
graphic duties, according to a statement made by the 
Naval Communication Service. At the outbreak of the 
war several women were enlisted as radio operators, but 
their employment in this capacity was found to be, gen- 
erally speaking, impracticable. The navy is supplying 
all merchant ships as well as naval vessels, quarters on 
both being provided for men only. Instructors in navy 
radio schools must be radio electricians with actual shore 
and sea experience, hence women will not be accepted 


for this duty. 
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Improved Scale for Measuring 
Machine 
BY WILLIAM C. BETZ 
As we have a large amount of measuring to do on 
plugs and standards for the maintenance of accuracy 
in our product, and realizing through experience that 
the scale on the measuring machine as it is furnished 
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IMPROVED SCALE FOR MEASURING MACHINE 

by the maker is not productive of speed and economy, 
our foreman inspector has designed the scale shown in 
the illustration. For the purpose of comparison the 
regular scale is also shown. It will be seen that in the 
regular scale every fifth line is longer that the others 
and is marked 200, 400, 600, 800, 1000. On the new 
scale each alternate line is longer, and the lines are 
marked 0400, 0800, 1200, 1600, 2000, 2400, 2800, etc., 
up to 10,000. These figures are etched, making it pos- 


sible to read them quickly and accurately. 
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To read the regular scale to the setting shown in the 
sketch, we must take the nearest preceding number, 
which is 0.800, add to it the three unnumbered spaces 
(of 0.040 each), and the resultant reading of the vernier 
equals 0.920. To this must be added the reading of the 
micrometer disk, which we find to be 0.0326, making the 
final reading 0.9526. 

With the new scale much computation can be elimi- 
nated, as it is only necessary to find the line and figure 
»receding the index and add the difference as shown 
on the micrometer dial. The nearest preceding line on 
the scale is marked 0.9200 in., and the dial index points 
to 0.0326 in. Adding these two we have 0.9526 in., as in 
the previous example. If, as in our case, a couple of 
hundred or more measurements a day are taken it means 
‘he saving of mental energy. 


Hobbing a Large Worm Wheel on a 
Boring Mill 


By E. J. EDWARDS 


The illustrations will show how a worm gear 45: 
in. in pitch diameter, 190 teeth, with j-in. pitch, 14: 
deg. angle of pressure, for hurried requirement, was cut 

















FIG. 1. LOWER PLATE AND BALL BEARINGS 
in our own shop. The blank was 46! in. in diameter 
and too large to put on a milling machine in the regular 
way, so the next best thing was used—a horizontal 
boring mill. 

On a plate 5 ft. in diameter and 2} 


race was cut 43 in. in diameter for 13 


in. thick, a ball 
in. steel balls. 
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This plate was leveled by being supported partly on 
the back side of the mill bed and the overhang jacked 
up on a horse. Fig. 1 illustrates the arrangement. 

A 4-in. pin at the center, surrounded by short pieces 
of }-in. drill rod, served as an axis with roller bearings. 
A second plate placed carefully on the first could now 
revolve on the ball bearings with very slight friction. 
The blank was placed centrally on the second plate 
and bolted securely to it. To get the required angle 
for the first or gashing cut, for which a fly cutter was 
used, both plates and the blank were elevated on one 
side by blocking and jacking, as shown in Fig. 2. 

A mark was made on the lower plate, and the upper 
plate was divided as accurately as possible into 190 
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The finishing cut as illustrated in Fig. 4 was taken 
with a home-made hob cutter. 
Any lateral play of the boring bar was prevented by 
a thrust collar on each side of the upright supporting 
the free end of the bar. The finished job set in place 
gave satisfactory results. 


A Chambering Tool 
By R. E. Goss 


The writer being recently confronted with the prob- 
lem of chambering or recessing the {-in. holes in a num- 
ber of semi-steel castings as shown at A in the accom- 
panying sketch, devised the tool here described, which 

accomplished the desired ob- 











FIG. 2. GASHING THE 


equal divisions. A roughing cut was taken with the 
forming tool, the table moved around to the next mark 
and another cut taken, this process being repeated until 
all the teeth were roughed. The overhang of the plates 
was supported, as shown in Fig. 3, and moved easily 
on the balls provided. This allowed the feed for depth 
of cut to be easily taken care of by the cross-feed screw 
with which the boring mill was already equipped. 





TEETH WITH A FLY 


ject very satisfactorily. 

The boring bar B with taper 
shank to fit the drilling ma- 
chine was turned to fit the 
4-in. reamed holes in the work, 
and about 1 in. at the lower 
end was reduced to } in. in 
diameter for clearance. 

A 2-in. hole was drilled axi- 
ally in the bar for nearly its 
full length, a 4-in. square hole 
passing radially through the 
bar at the shoulder near the 
lower end was made to receive 
the cutting tool C, and a radial 
slot near the upper end ex- 
tended around } of the circum- 
ference of the bar plus the 
width of the slot, which is just 
over ,*, inch. 

A ,',-in. hole was drilled 
through the bar opposite the 
slot, for the purpose of driving 
out the pin which operates the 
cam rod, this slot and hole being clearly shown in the 
section XX. 

The cam rod DP is a piece of -in. drill rod with a 
*,-in. hole radially near one end, and a cam formed at 
the other end by reducing the diameter to ,4; in. upon 
a center which is ,'; in. eccentric to the center of the 
rod. The cutting tool C has a slot across its upper sur- 
face in which the cam operates when the device is in use. 
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FIG. 3. BALL-BEARING SUPPORT FOR OVERHANG 
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FIG. 4. THE HOBBING OPERATION 
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In assembling, the cam rod D is pushed into the center 
hole in B, the depth of which hole allows the cam rod 
just to clear the square hole for the cutting tool. The 
cutting tool C is then put in place and the cam rod 
dropped down into engagement with the slot, where- 
upon the ,',-in. hole in upper end of cam rod 7 
with the radial slot in bar B. The knurled ring E 
slipped over the bar to a point above the radial slot, the 
.-in. pin F is driven through the slot in A into the cam 
rod, and the ring brought down over it, the pin fitting 
the recess in the ring at G. 

When the assembled bar is put in place in the work 
and the cutting tool brought down to the starting point 
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A CHAMBERING TOOL 
of the chamber as determined by lines previously made 
on the bar, the machine is started and the knurled ring 
retarded by grasping it with the hand. This causes the 
vam rod to turn, slowly feeding the cutting tool out- 
ward until the pin in the cam rod reaches the end of the 
radial slot in bar B which limits the depth of the cham- 
ber. Feed is now applied to the drilling machine and 
the bar run down to the length of the recess desired; 
when the machine is stopped, the ring EF turned back as 
far as the pin will allow, drawing the cutting tool B 
into the bar, when the bar can be removed from the 
work. 

The cutting tool is shaped as for Acme thread with 
minimum clearance, so that grinding the face does not 
materially alter While the tool has the dis- 
advantage of being rather short-lived, the fault is off- 
set by the fact that it is very simple to make, and the 
entire tool can be disassembled and reassembled in two 
minutes. 


its size. 


Time Studies on Automatic Screw- 
Machine Products 
By F. A. MACGOWAN 


Having derived considerable benefit from the time- 
study data published in the American Machinist, I am 
submitting the results of two months’ investigacion of 
our automatic department, believing that it may prove 
of value to others engaged in similar work. 

From 133 times studies taken on all classes of work 
on Cleveland single spindle machines, the sizes of lots 
varying from 50 to 500 p‘eces, the following data was 
gathered: 
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The total actual floor-to-floor time was 514.16 min. 
The total average record time on these pieces was 707.86 
min., the additional 38 per cent. being the delay allow- 
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TIME STUDIES ON SLOTTED SCREWS 


ance necessary for set-ups, stocking up etc. A careful 
check was kept on the number of machines operated per 
While the cperators were allotted three machines 
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TIME SETSCREWS 


STUDIES ON 


each, it was found that owing to two or more jobs run- 
ning out at the same time, breakdowns, etc:, production 
was maintained on only 2.42 machines per man. From 
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TIME STUDIES ON CAPSCREWS 


this we have the simple formula: P = A X 1.38 + 5p 
F — premium time, A = observed or estimated actual! 
time and 7 -= salarv increase allowance. 

For standard screws on the four-spindle National 
Acme machine the accompanying tables were made up. 
The piece rates given are in cents per hundred pieces, 
end are based on a day rate of 35c. per hour. The 
premium is figured for a salary increase of 25 per 
cen.. 











april 18, 1918 Buy Liberty Bonds—We have got to win this war. 








Ghe Road to France — 
| Fe ts Keeping [Lt Open 








She Road to Berlin — 
fle ts Opening lt 


SX 7 But = 
net he Liberty Bond 
my My m . _ YouBuy- 


Ye Guns that Do Fe It Backs Them 
fle 1s Making lhem All 






American Machinist 




















678 








The need of a definite labor policy has been long 
apparent. This tells just what principles have 
been laid down and what plans have been made to 
have them carried out. 





toward the prevention of labor difficulties, fol- 
lowing to a great extent the policy which has 
proved satisfactory in Great Britain. The national 
labor program, as outlined at a recent meeting of the 
National War Labor Board, should be familiar to every 
manufacturer and worker. It aims to secure justice to 
both, to the end that production may not be curtailed 
»y reason of labor differences or misunderstandings. 
The principles and policies which are to govern the 
relations between employers and employees in all war 
industries during the war are as follows: 


' JE ARE at last taking definite and logical steps 


RIGHT TO ORGANIZE 


1. The right of workers to organize in trade unions and 
to bargain collectively, through chosen representatives, is 
recognized and affirmed. This right shall not be denied, 
abridged or interfered with by the employers in any man- 
ner whatsoever. 

2. The right of employers to organize in associations of 
groups and to bargain collectively, through chosen repre- 
sentatives, is recognized and affirmed. This right shall not 
be denied, abridged or interfered with by the workers in 
any manner whatsoever. 

3. Employers should not discharge workers for member- 
ship in trade unions nor for legitimate trade-union 
activities. 

4. The workers, in the exercise of their right to organize, 
shall not use coercive measures of any kind to induce per- 
sons to join their organizations nor to induce employers 
to bargain or deal therewith. 


EXISTING CONDITIONS 


1. In establishments where the union shop exists the 
same shall continue and the union standards as to wages, 
hours of labor and other conditions of employment shall 
be maintained. 

2. In establishments where union and nonunion men and 
women now work together and the employer meets only 
with employees or representatives engaged in said estab- 
lishments the continuance of such condition shall not be 
deemed a grievance. This declaration, however, is not in- 
tended in any manner to deny the right, or discharge the 
practice, of the formation of labor unions or the joining 
of the same by the workers in said establishments, as guar- 
anteed in the last paragraph, nor to prevent the War 
Labor Board from urging, or any umpire from granting, 
under the machinery herein provided, improvement of their 
situation in the matter of wages, hours of labor or other 
conditions as shall be found desirable from time to time. 

3. Established safeguards and regulations for the pro- 
tection of the health and safety of workers shall not be 
relaxed. 

WOMEN IN INDUSTRY 


If it shall become necessary to employ women on work 
ordinarily performed by men they must be allowed equal 
pay for equal work and must not be allotted tasks dispro- 
portionate to their strength. 


Hours OF LABOR 


The basic eight-hour day is recognized as applying in 
all cases in which existing law requires it. In all other 
cazes the question of hours of labcr shall be settled with 
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due regard to governmental necessities and the welfare 
health and proper comfort of the workers. 


MAXIMUM PRODUCTION 


The maximum production of all war industries should be 
maintained and methods of work and operation on the 
part of employers or workers which operate to delay or 
limit production or which have a tendency to artificially 
increase the cost thereof should be discouraged. 


MOBILIZATION OF LABOR 


For the purpose of mobilizing the labor supply with a 
view to its rapid and effective distribution a permanent list 
of the number of skilled and other workers available in 
different parts of the nation shall be kept on file by the 
Department of Labor, the information to be constantly fur- 
nished: (1) By the trade unions; (2) by state employment 
bureaus and federal agencies of like character, and (3) by 
the managers and operators of industrial establishments 
throughout the country. These agencies should be given 
opportunity to aid in the distribution of labor as necessity 
demands. 

CUSTOM OF LOCALITIES 


In fixing wages, hours and conditions of labor regard 
should always be had to the labor standards, wage scales 
and other conditions prevailing in the localities affected. 


THE LIVING WAGE 


1. The right of all workers, including common laborers 
to a living wage is hereby declared. 

2. In fixing wages minimum rates of pay shall be estab- 
lished which will insure the subsistence of the worker and 
his family in health and reasonable comfort. 

For the Employers: Loyall A. Osborne, L. F. Loree, W. H. 
VanDervoort, C. E. Michael, B. L. Worden. 

For the Employees: Frank J. Hayes, William L. Hutche- 
son, Thomas J. Savage, Victor A. Olander, T. A. 
Rickert. 

For the Public: William H. Taft, Frank P. Walsh. 

The statement of ex-President William A. Taft, rep- 


resenting the public, is of special interest, and is as 


follows: 

I am profoundly gratified that the conference appointed 
under the direction of Secretary Wilson has reached an 
agreement upon the plan for a National Labor Board to 
maintain maximum production by settling obstructive con- 
troversies between employers and workers. It certainly 
is not too much to say that it was due to the self-restraint, 
tact and earnest patriotic desire of the representatives of 
the employers and the workers to reach a conclusion. I 
can say this with due modesty, because I was not one of 
such representatives. Mr. Walsh and I were selected as 
representatives of the public. 

Personally it was one of the pleasant experiences of 
my life. It brought me into contact with leaders of in- 
dustry and leaders of labor, and my experience gives 
me a very high respect for both. I am _ personally 
indebted to all of the board, but especially to Mr. 
Walsh, with whom as the only other lawyer on the 
board, it was necessary for me to confer frequently in 
the framing of the points which step by step the confer- 
ence agreed to. Of course the next question is, “Will our 
plan work?” I hope and think it will if administered in the 
spirit in which it was formulated and agreed upon. 

The other representative of the public, Frank P. 
Walsh, is also much encouraged at the outcome. He 
says: 

The plan submitted represents the best thought of capi- 
tal and labor as to what the policy of our Government with 
respect to industrial relations during the war ought to be. 
Representing capital were five of the largest employers in 
the nation, but one of whom had ever dealt with trade 
unions, advised and counseled by ex-President Taft, one 
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of the world’s proved great administrators and of the 
very highest American type of manhood. The represent- 
atives of the unions upon the board were the national of- 
ficers of unions engaged in war production and numbering 
in their ranks considerably over one million men and 
women. 

The »rinciples declared might be called an industrial 
chart for the government securing to the employer maxi- 
mum production, and to the worker the strongest guaran- 
tee of his right to organization and the healthy growth 
of the pririciples of democracy as applied to industry, as 
well as the highest protection of his economic welfare 
while the war for human liberty everywhere is being waged. 
If the plan is adopted by the government I am satisfied 
that there will be a ready and hearty acquiescence therein 
by the employers and workers of the country so that the 
volume of production may flow with the maximum of fruit- 
fulness and speed. This is absolutely essential to an early 
victory. The industrial army, both planners and workers, 
which are but other names for employers and employees, 
is second only in importance and necessity to our forces 
in the theater of war. Their loyal codperation and 
enthusiastic effort will win the war. 

Along this line it is gratifying to find these prin- 
ciples being applied by the Shipbuilding Labor Adjust- 
ment Board, which is endeavoring to prevent the shifting 
now going on from yard to yard. One of the means of 
accomplishing this is the standardizing of wages in 
practically all of the yards on the north Atlantic coast. 
Wage increases have been made, though not to the 
extent asked, and a 60-hour week is placed as the maxi- 
mum time. The adoption of two and three shifts of 


eight hours each is recommended as the most efficient. 


The Recent Labor Agreement 


By LOYALL A. OSBORNE 
Vice President of the Westinghouse Electric & Manufacturing 


Co., and chairman of the executive committee of the 
National Industrial Conference Board ’ 


The significance of the agreement reached by the com- 
mission of employers and employees lies in the fact that 
in the face of a great national emergency two groups 
whose views have been popularly believed to be irrecon- 
cilable have met and by discussion and concession agreed 
upon a program that fully protects not alone the legal 
rights of both groups but the cherished principles for 
which they have most tenaciously contended. 

The cardinal principle upon which the commission 
proceeded in its deliberations was that there must be no 
interruption to the production of war essentials by 
acts to prevent which lay within the control of either 
employer or employee. This meant that for the period 
of the war there should be no lockouts or strikes. 

If labor is to relinquish the principal weapon by which 
it has heretofore secured compliance with its demands 
it becomes necessary that there be created a tribunal 
through which both the worker and the employer should 
be guaranteed that every just grievance should have a 
hearing and be settled fairly and in accordance with a 
body of agreed-upon principles. This, I believe, the 
program insures. 

If the leaders of labor throughout the country are, 
as I believe them to be, of the same high-minded and 
patriotic type as their representatives with whom I 
had the honor and good fortune to sit in conference 
I am sure there will be no difficulty that the machinery 
provided cannot compose with impartial justice to all. 

Speaking for the employers I am confident that they 
will wholeheartedly support the program agreed upon 
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by their representatives. 1 have construed my presence 
on the commission and my agreement to the program 
as a pledge of the great national associations of manu- 
facturers represented on the National Industrial Con- 
ference Board, which sent me there, that employers will 
observe the letter and spirit of the understanding. 

I cannot express too highly my appreciation of the 
invaluable services rendered to the commission by the 
representatives of the public, ex-President Taft and 
Frank P. Walsh. Their council was of the utmost value 
to the other members in all of the difficult and com- 
plex questions that were the subject of discussion. 

Second only to the army of our brave fighting men is 
our great productive industry, and if we can maintain 
a condition of industrial peace at home through the 
medium of the agreement now reached, as I firmly ‘e- 
lieve we can, no American need doubt the successful 
outcome of our national effort. 


Unnecessary Marking of Tools, Etc. 


In these days of strenuous endeavor to keep manu- 
facturers supplied with milling cutters, special reamers 
and tools of various kinds, anything which delays the 
production of these tools is felt clear down the line. 
One of the delays is caused by the unnecessary marking 
which is called for in many cases. 

It is of course very convenient to have the life history 
of a cutter marked on its side so as to obviate any 
excuse on the part of the user for his mistakes. But 
when these markings run into a dissertation which in- 
cludes symbols and a long pedigree it becomes a serious 
matter for the cutter maker. This is particularly true 
of small cutters and similar tools. 

The usual method of marking is by stamping before 
grinding, but it is not always easy to stamp deep enough 
to allow for grinding after the change in shape due 
to hardening. Another method is to etch after harden- 
ing and grinding. Each method has its good points, 
but in any case the least put on the better. 

Sometimes when the attention of the customer has 
been called to the drawbacks entailed in elaborate mark- 
ing much of the lettering can be eliminated. By care- 
fully considering the matter and only asking for such 
lettering as may be necessary the delivery of tools and 
cutters can be expedited to a great extent. 

Any suggestions that will assist in overcoming this 
difficulty will be appreciated by the cutter makers. 


Setting a Taper Attachment by Means 
of a Dial Indicator 
By WILLIAM S. ROWELL 


Lest someone should follow Mr. Watson’s method of 
setting a taper attachment, or compound rest, as de- 
scribed on page 501 of the American Machinist, and 
regret it the writer would say: The setting must be 
to the tangent of half the included angle and not to 
the sine, the radius being the distance between meas- 
uring points. It may be said that the difference between 
sine and tangent is slight in such tapers as the Morse 
and even Briggs pipe tapers; but it is always best to 
start right (there will be opportunity enough to go 
wrong), and in a taper of 3 in. to the foot, there is 
a difference of almost 0.002 in. for each inch in length. 
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A Machine-Tool Program Needed 

The machine-tool situation is far from satisfactory. 
The machine-tool shops are not all as busy as they 
should be in view of the tremendous demands that are 
sure to be made upon them a little later. And all be- 
cause no definite machine-tool program has been 
adopted. 

When the aircraft program was decided upon the 
question of machine-tool equipment for the shops was 
one of the first matters that received attention. Builders 
of machine tools for making aircraft engines and planes 
were overwhelmed with orders. The demand for cylin- 
der grinders, for example, was so great that the exist- 
ing plants could not meet the deliveries demanded and 
new arrangements were made for manufacturing them 
elsewhere. 

Unfortunately the demands were not well considered 
in all cases, and there are a number of airplane-engine 
shops in which weeks after delivery these machines 
have not yet been unboxed. These delays are doubly 
unfortunate because they not only mean a longer wait 
for fighting machines but they also shake the confidence 
of the machine builders when future demands will be 
made. 

* * * 

Similarly the new gun program is full of possibili- 
ties for disappointment. The situation in brief is that 
a large number of heavy-caliber guns are to be made 
during the next two years. The machinery for making 
them is not yet in existence except as it may be released 
by the completion of contracts under way. Up to now 
hardly any orders have been placed for large lathes 
and other machines, which will require from six to nine 
months to build. 

* * * 

The need of a machine-tool program is apparent, for 
machines are the basis of all manufacturing. A pro- 
gram should be worked out at once. A conference be- 
tween those who know the kind of guns to be made and 
the machine-tool builders or representative engineers 
who understand the situation would do much to 
straighten out the difficulty. 


* + 


The object should be to establish a machine-tool re- 
serve so that a part of the machines produced would 
be available when needed. The nonexistence of this 
reserve has caused the uneconomical rush and confusion 
which resulted from the pressing demands of the air- 
craft program already mentioned. 

Knowing the gun program in a general way a con- 
ference could determine upon an appropriate program 
for the building of the needed machine tools even be- 
fore the orders are placed for the guns. 


Orders should be placed for lathes, boring mills, mill- 
ing machines, planing machines and other requisite ma- 
chines. These could easily go into a general reserve to 
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be drawn on as occasion demanded. They could be 
held in the city where made until it is known where 
they are to go and so avoid needless transportation. 
Such a reserve of machine tools would facilitate gun 
and other production, and the placing of orders now 
would prevent the disorganization of the working 


forces of the machine-tool shops. It would also pre- 
vent the undue shifting of labor, the congesting of 
railways and promote the stabilization of industry in 
general. 

With such a reserve—the whole being tabulated the 
same as the machine-tool section of the Council of Na- 
tional Defense now records the available machine-tool 
supply—any contractor could begin work the moment 
he is called upon. 

*+* + 

What if the exact size of machine that would ordi- 
narily be used was not available? What if the job 
could swing on a 9-ft. boring-mill table when there 
were only 10 or 11 ft. mills in the reserve? A small 
waste of money perhaps, but not to be compared with 
the waste of human life and the waste of money caused 
by delay in suppying the machines. 


+ + 


The machine-tool program thus delineated will do 
much toward winning the war. A suitable machine- 
tool reserve will speed the production of guns and other 
munitions and even accelerate the building of ships. It 
will help to stabilize industry, discourage speculation 
and prevent disorganization and the ills that accompany 
it. 

No time should be lost. Every hour delays our full 
participation in the war, and our full strength is sorely 
needed. 


The Gisholt Idea 


We have long known of the need for trained men in 
our shops, but few of us have had the vision to see 
that the first requirement was to have a definite plan 
for training the men who must instruct them. And 
yet the trained instructors are an absolute necessity 
if we are to have the industrial army of skilled men 
which we need. 

* * * 

A method of training instruction for shop men, for 
machine operators, repair men and tool setters, for 
tool layout men and estimators is outlined in the first 
article in this issue. The details of the method will 
follow in a later issue. The first article attempts to 
show the principles involved, but these are so intangible 
in many ways, though no less real on that account, 
as to make them more or less difficult for the man who 
has not kept pace with modern developments in this 
line to understand and fully appreciate them. 

There is no question as to the need of such training, 
and we trust that the method outlined may receive the 
careful study it deserves. 
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New Britain Tote-Box Rack 


In answer to a demand for a rack to accommodate the 
tote boxes manufactured by this company the New Brit- 
ain Machine Co., New Britain, Conn., has placed on 
the market the tote-box rack here illustrated. It is 
claimed that the construction is such as to make the rack 
comparatively light in weight, but to afford ample stiff- 
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NEW BRITAIN TOTE-BOX RACK 
Rack for 6x 10x 5-in. boxes: Height of 6-box section, 3 ft. 11 


in.; width of 6-box section, 114 in.; depth from front to back, 18 
in.; distance from lower box to floor, 4 in.; height of box space, 
7 in.; width of box space, 107 in. Rack for 20x 12x 6-in. boxes; 
height of 6-box section, 4 ft. 5 in.; width of 6-box section, 13% 
in.; depth from front to back, 22§ in.; distance from lower box 
ie 4 in.; height of box space, 8 in.; width of box space, 
ness to withstand any load that may be placed in it. The 
front uprights are of flat steel, the rear uprights are 
angles, while the runners upon which the boxes siide 
are angles electrically welded to the uprights. These 
welded members are connected by cross-ties at the front, 
the back being closed in and stiffened by sheets bolted 
to the angle uprights. The rack shown is a standard 
unit, but may be expanded horizontally as desired, and 
upon special order can be built to accommodate a larger 
number of boxes in each tier. A particular feature of 
the rack is that when a box is pulled out and allowed to 
sag slightly the rear end will come in contact with the 
front cross-tie, permitting loading or unloading in this 
exposed position without danger of the box sliding out. 
The racks are shipped either assembled or knocked down. 
The rack is built for two sizes of boxes, 16 x 10 x 5 in. 


and 20 x 12 x 6 in. 


Buy Liberty Bonds—We have got to win this war. 


Shop Equipment News 








683 


SAY UUUNENUUENUT EEUU AEAUUU EAU EADEEO AAA UAT EAU EE EEDA EOD EE AGHA GD EGA TAA EAA EOHNAHUN ANAC TAU EAD GAHAN EEA EAGEUOGUEOOOOGEOUOOEOOOOUEOEOOUOOUGAGOOOOOOUGOUOGUOOUEGOOOOUGOOGOOAOUGOUOOUOOOOOUEOOONOOOEOOUOOOGDEONOGDUEDOGTOAGUEOUEDNOOOGUEODOOOOOUEOUEOUGOUOUOEOGOOOUEGUNODOOUEOOONDOODOONOOUOOOOOOONOONDOOOOUOOOODOONUOOUOGONOUOONE ES 


SHUUTUUAUEUOUNUDLAUAEAOUEOAEOAUESOONNOUUNUALE 


Craig & Coffman Turret Toolpost 

The iliustration shows a turret toolpost that is now 
being marketed by Craig & Coffman, 3714 Flora Ave., 
Kansas City, Mo. The device is made in two standard 
sizes. but can be had in larger sizes on special order. 
The larger size, No. 34, is 34 in. square and carries three 
g-in. square cutters and one ?-in. standard cutting-off 
plate. The No. 24 toolpost is for bench lathes and is 
24 in. square, carrying three t-in. square cutters and one 
3-in. cutting-off plate. The object of this tool is to 
place in a convenient manner the four essential lathe 
tools—roughing, finishing, threading and cutting off— 
as well as to make possible the rapid production of 
duplicate parts. The large parts are steel forgings, the 
wedging keys are brass, the tool carrier is tempered 
and ground, the cutting-off block is of nickel-chrome 
steel and the vertical adjusting screws and indexing 
pin are of tempered drill rod. Each of the four tools 
has an independent vertical adjustment of 4 in. and 
the facing tool can be set at any angle to the faceplate 
while the toolpost stands square with it. Provision is 
also made for holding a boring bar. The elevating or 

















CRAIG & COFFMAN TURRET TOOLPOST 


locking handle comes to a positive stop in both positions, 
and it is claimed that the operator cannot injure the 
locking mechanism. Three taper wedging keys form a 
positive iock between the inner post and the revolving 
carrier, the wear on the wedging keys being automati- 
cally taken up. | 

The advantages claimed for the device are as follows: 
Four tools on the lathe ready for use, only one wrench 
needed, vertical adjustment secured without toois, cut- 
ing tool can be adjusted without stopping the lathe, ac- 
curacy and permanency of vertical adjustment, and the 
additional feature that the tool may be brought close 
to the chuck without bent or special cutters. 
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Washington, D. C., April 15, 1918—Probably one of 
the most difficult problems before the various branches 
of the War Department at present is that of securing 
a sufficient number of inspectors with enough mechan- 
ical experience to handle their work intelligently and 
avoid unnecessary delay in output. 

Every manufacturer knows how hard it is to secure 
the right kind of men, and this is particularly true when 
they must be had in large numbers and to inspect work 
with which they are not familiar. If, however, the men 
have a fair amount of what may be called mechanical 
sense, so that they can distinguish between a case that 
is good enough for its purpose and one that is not, 
even though the first does not comply exactly with the 
specifications, the situation is greatly relieved. 

If inspectors can be taught that it is their particular 
job to pass all material which will serve the purpose 
of the piece required instead of thinking that it is their 
duty to reject everything possible it will be very much 
better for all concerned. There are many things on 
which inspection of every part is entirely unnecessary. 
If the completed machine, instrument or device will 
function it is sufficient evidence in many cases that the 
parts must be satisfactory. 

A case in point is the inspection of magnetic com- 
passes, which are very badly needed. Telegrams, 
long-distance telephone calls and letters, all urge an 
increase of production, and yet the output is being 
delayed by unnecessary inspection. When an inspector 
who evidently never saw the inside of a shop before 
demands to inspect every piece of material before it 
is made up, who measures the brass with a micrometer 
and then feels it to see if it can be drawn without 
cracking, it is something of a joke to the shop man. 
And, to cap the climax, when he takes from eight to 
ten times as long as necessary to test the completed 
article and winds up by sealing a magnetic compass 
with iron wire the comedy is about complete. 

Another instance is where special attachments were 
being made for lathes to go in motor-truck repair 
shops. The inspector insisted upon measuring every 
piece with a micrometer, and on holding them to absurd 
limits—pieces, mark you, that did not affect the opera- 
tion of the device in the least. It so happened that 
the lathe on which these attachments go were inspected 
by a practical man who, knowing that no precision 
work was expected of them, simply looked them over 
to see that the head and tail spindles lined up, that the 
cross-slide was square within reasonable limits and that 
the lathe ran well under power. The situation became 
so bad that the makers of these attachments protested 





at the delay and expense of the needless inspection, with 
the result that a real inspector is now on the job, and 
the work is going along very smoothly. 

The effect of all this is that many manufacturers 
are preparing to submit two sets of bids for all future 
work. One bid will cover inspection of the satisfactory 
performance of the completed article, and the other the 
parts inspection which is now demanded and which, to- 
gether with the many delays occasioned by having the 
inspector in the way of the workmen, adds consider- 
ably more to the cost. It can easily be seen which 
price will be the lowest. 


The Browning Machine Gun 
By EDGAR PARK VALENTINE 


[The author of this description of the new Browning 
gun is 11 years of age and delivered it to his class 
in the Horace Mann School. The fact that the action 
of an automatic rifle can be so clearly described by a 
boy of this age speaks volumes for the simplicity of 
the gun as well as reflecting great credit on the mechani- 
cal grasp of the author’s mind.—Editor. | 

“For several years the United States Government has 
used to some extent the Colt automatic machine gun 
made by the Colt Firearms Co. and the Marlin Arms 
Co. These two companies supplied the Colt machine 
gun to Russia, France, England, United States, etc. It 
happened that Mr. Browning had invented the Colt 
gun and was working on two new types which he thought 
would meet more demands. Lately the United States 
decided to test his finished models, which was done on 
Feb. 27, 1918, in Washington, D. C. The test proved 
the guns more than successful. The heavy type was 
capable of firing 540 shots a minute, or 9 a second, 
which excelled all other records. This Browning gun 
is water cooled. To start the gun firing you pull the 
trigger which shoots the bullet. When the bullet is 
fired its gases act upon the piston which is turned to 
the end of the belt crank lever. The piston receives a 
sharp impulse from the gases coming through the port, 
and this in turn is imparted to the lever which is swung 
downward and backward through a considerable arc. 
It is this rotary motion which serves to operate a train 
of levers, rods, spring and a feed wheel, all working 
in harmony in the functioning of the gun mechanism. 
When the cartridge wheel turns it draws in the canvas 
belt that contains the cartridges into what they call 
the maw of a gun, or the place where the cartridges 
go in. When the cartridges pass into the gun they are 
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extracted from the canvas belt by the cartridge ex- 
tractor. They are then delivered to the carrier, which 
in turn raises them to the chamber position then the 
bolt is drawn into place, closing the cartridge chamber, 
and the gun is ready to fire. Then the piston hammer 
is thrown forward through the agency of its spring. 
it hits a pin running through the bolt, which fires the 
bullet. Ejection of the used cartridge is performed by 
the ejector which projects on the path of the fired case, 
and the cycle of operation is renewed. 

“The light type of Browning gun is air cooled and 
has much the same mechanism as the heavy type, only 
it is smaller and much lighter and fires 10 shots a second. 
Each magazine contains 20 shots and the gun is raised 
to the shoulder like a rifle. 

“The Browning gun is not used on aircraft. Both 
the Marlin and Lewis aircraft guns are used for that 
branch and have proved very successful and effective.” 


Soldier Guards at Plants 


The Secretary of War authorizes publication of the 
following memorandum prepared for the General Staff 
concerning the use of armed guards about industrial 
plants as a protection against incendiarism and alien- 
enemy activities. 

The soldier in training who has offered his life for 
the defence of country should not sacrifice his effective- 
ness by performing police duty in the protection of prop- 
erty back of the line. This is the duty of the citizen at 
home. The theater of operations for armed soldiers is 
the battlefield of Europe. Each civilian should aid his 
country by acting as a guard for the detection and pre- 
vention of intrigue, deceit and all the familiar stealthy 
operations of the enemy in our midst. Each soldier un- 
necessarily detained as a guard in this country aids and 
abets the enemy in Europe. 

What does this country need in the way of plant pro- 
tection? Many manufacturers do not seem to know. 
The Government of the United States is making every 
effort to train the army of the United States and place 
it on the French front in contact with the enemy. No 
man among us wants men of the national army with- 
drawn from training camps for the purpose of guard- 
ing factories. Often a guard may be needed for the 
safety of the factory. When it is, it should be supplied 
by the owner of the factory, by the municipality or by 
the state. The man who has been given the opportu- 
nity to fight the enemy in France should not be called 
back nor held in this country for any purpose other than 
the necessary military training. 


REAL DANGER IS WITHIN THE PLANT 


Recent events have shown that the greatest danger 
is from within, and it is from within that the movement 
for protection must come. To surround a plant with a 
cordon of guards may at first seem proper and desirable. 
But the soldier in uniform on a fixed beat can be avoided 
like most other fixed obstacles, and the real danger is 
the concealed lurker within the plant itself. The man 
who is really dangerous passes through this cordon of 
soldiers with the consent, the approval, often at the re- 
quest, of the owners of the plants. Such a condition 
renders the guard useless unless augmented by interior 
watchfulness. 
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After careful investigation the officers of the Intelli- 
gence Department of the army and agents of the De- 
partment of Justice are a unit in advising that certain 
measures of internal protection be adopted by each 


company. These measures are summarized briefly as 


follows: 
SPECIAL OFFICER RECOMMENDED 


Each factory should have a superintendent of per- 
sonnel and plant protection, with these functions: 

1. Each day, and if possible more than once a day, 
he should make or direct to be made a minute examina- 
tion of the plant from roof to cellar, and especially those 
seldom visited places where an intruder might lurk or 
where an accumulation of inflammable. material or 
waste might be thrown. This general inspection is of 
the greatest importance, and should be supplemented 
by the floor bosses and sub-bosses, the senior in charge 
making a detailed inspection of his floor and reporting 
to the personnel and plant-protection officer at frequent 
intervals and always at the beginning and end of the 
day and at noon. 

2. A careful scrutiny should be made of the workers 
as they enter in the morning and leave at night, and 
particular attention should be paid to those leaving at 
odd hours. All should be provided with signed identi- 
fication cards or other device, supplemented by signed 
cards, alphabetically arranged, the loss of which should 
cause the man to be discharged. 

3. The personnel and plant-protection officer should 
tabulate or card catalog the employees to an extent suf- 
ficient to enable him to know who are the really loyal 
citizens as distinguished from those who are possible 
sources of danger. 

4. In discovering the would-be mischief maker no 
help can be so effective as that of the loyal employee. 
To this end the personnel officer should as quickly as 
possible enlist the services of the more intelligent and 
unquestionably loyal, especially those who have sons or 
other relatives in the army. It should be made clear to 
them that in guarding the factory in which they work 
they are rendering to the country a service of equal 
importance and greater effectiveness than that rendered 
by sentries on guard. 

Protective measures along these lines are within the 
reach of each plant relying upon its own resources. 
They do not in the least preclude the employment of 
such guards as may seem advisable outside of the works, 
but in the opinion of experts they do to a large extent 
obviate the necessity for such guards. 

It may be objected that such an organization as out- 
lined will add to the legitimate cost of production. But 
aside from any question of our patriotic duty to keep 
the output of all materials at its highest pitch and to 
preserve every resource of the country for the use of 
ourselves and of the nation associated with us in the 
war it is clear that the expenditures would probably be 
less than the increase in fire-insurance rates which will 
inevitably follow the destruction of plants through care- 
lessness or other causes. The great losses by fire may 
be laid to preventable fires. 

- The continuation of this plan upon our return to peace 
will convert an annual potential loss into a potential 
gain. These measures apply not only to manufacturing 
plants but are equally app!icable to shipyards, grain ele- 
vators and stores of supplies. 




















Personals 








Herbert Longstaff is now manager of the 
St. Louis office of the Boatman’s Bank 
Building of the Asbestos Metal Co. of Pitts- 
burgh, Penn. 

Charles L. Wood has been promoted to 
assistant general manager of sales in charge 
of the bureau of bars and hoops of the 
Carnegie Steel Co. 

W. T. Bohn, formerly employment man- 
ager of the Alluminum Castings Co. of 
Cleveland, has been elected secretary of the 
Founders’ Association of Cleveland. 

Daniel Bloomfield is now at the head of 
the Industrial Service Department, Division 


of General Service, Emergency Fleet Cor- 
poration of the United States Shipping 
Board. 

Whiting Williams, who was formerly 


secretary of the Cleveland Welfare Federa- 
tion, has been placed in charge of the wel- 
fare work of the three Cleveland plants of 
the Hydraulic Pressed Steel Co. 

John W. Higgins, president of the Worces- 
ter Pressed Steel Co., Worcester, Mass., 
was recently elected president of the New 
England Safety Council at its annual meet- 
ing in Boston, Mass., Mar, 21. 

Fred H. Cozzens, formerly manager of 
export sales of the Four Wheel Drive Auto- 
mobile Co., Summitville, Wis., has resigned 
to become vice president and general 
manager of the Topp-Stewart Tractor Co. 


William G. Clyde has been promoted to 
the vice presidency and general manager of 
sales of the Carnegie Steel Co Mr. Clyde 
by the promotion has also become a member 
of the board of directors of the company. 


D. B. Clark, formerly superintendent of 
the shell department of the American Brake 
Shoe and Foundry, Co., Erie, Penn. is now 
genral superintendent of the Waterviiet 
Arsenal, Watervliet, N. Y. Mr. Clark has 
charge of the entire production of the plant. 

Robert E. Frame for six years assistant 
to the president of the Haskell & Barker 

resigned on 


Car Co., Michigan City, Ind., _ c 
Mar. 1 and has been elected vice president 
of the Hutchins Tar Roofing Co., Detroit, 
Mich. 


A. W. Henn was elected president of the 
National Acme Co., Cleveland, Ohio, at a 
recent annual meeting of the directors, suc- 
ceeding W. D. B. Alexander, who was made 
chairman of the board. E. C. Henn was 
re-elected vice president and N. 8. Rathburn 
was elected secretary. 

E.-E. Adams, a co | consulting en- 
gineer, and F. Fercombe, formerly assistant 
controller of the Union Pacific R. R., have 
been appointed assistants to R. M. Livett, 
director of the division of capital expendi- 
ture of the United States Railroad Adminis- 
tration at Washington. 

H. T. Bentley, superintendent of motive 
power and machinery of the Chicago & 
Northwestern R. R., has been requested to 
join the staff of the Director General of 
Railroads at Washington, D. C. Mr. Bentley 
has obtained leave of absence for an in- 
definite period. 

W. O. Duntley has resigned from _ the 
presidency of the Chicago Pneumatic Tool 
Co., Chicago, after 22 years of service. He 
will devote his time hereafter to his private 
affairs, but will continue as a director and 
member of the executive committee of the 
company. Jacob L. Price succeeds Mr. 
Duntley as president. 

The Marion Machine Foundry and Supply 
Co. has taken over the entire business, good- 
will, patents, patterns and drawings of the 
Planet Steam Specialty Co. The line of 
soot blowers for all kinds of water-tube 
boilers made by the Planet Co. will be still 
further developed and adapted to all types 
of boilers. 

Col. Henry T. Bope has resigned his posi- 
tion as vice president and general manager 
of sales with the Carnegie Steel Co. to de- 
vote his time to private interests. Colonel 
Bope became connected with Carnegie 
Brothers & Co. in 1879 and has remained 
continuously in the sales work of that com- 
pany and its successors up to the present 
time. 

J. E. A. Moore, 1900 Euclid Building, 
Cleveland, Ohio, announces that he will con- 
tinue the engineering practice now carried 
on under the partnership of Marain Moore. 
Mr. Moore will give particular attention to 
various lines of engineering plants, their 
operation and equipment, special process of 
development and design, conveying, ele- 
vating and special machinery, steel con- 
struction, etc. 

A. W. tw my for the past two years at 
the head of the Lima Locomotive Corpora- 
tion, Lima, Ohio, will retire from active 
Management of that company, but for the 
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present will 
and member of the board of directors. W. 
L. Reid, Schenectady, N. Y., formerly super- 
intendent of the Baldwin Locomotive Co.’s 
plant, has become connected with the Lima 
Locomotive Co. as vice president in charge 
of manufacture, Mr, Reid and L. A. Larsen, 
secretary and treasurer, and assistant to 
the president, will have active contro] of 
the plant. 





Business Items 











The Willard Press and Tool Co, 512 
Reading Rd., Cincinnati, Ohio, has been 
formed to manufacture the punch presses 
and dividing heads formerly built by the 
Willard Machine Tool Co. G. Mattman is 
president, Thomas L. Bratten is secretary 
and treasurer and George W. Schaefer is 
vice president and general manager. 


The E. J. Flather Manufacturing Co., 
Inc., at a recent stock holders’ meeting 
changed the name of the corporation to the 
Flather Manufacturing Co. E. J. Flather 
is retiring from the active management, 
but will continue with the company as con- 
sulting engineer. H,. E, Flather was elected 
president and Edwin Morey was elected 
treasurer. 

Grants Pass Iron and Steel Works has 
been moved to Kalmath Falls, Ore., and has 
been reorganized and reincorporated under 
the name of Kalmath Iron and Steei Works 
with a capital stock of $20,000 to do a 
general foundry and machine business. H. 
DPD. Mortenson is president, J. W. Fitzpatrick 
secretary and treasurer, and B. M. Hall 
general manager. The company will be in 
the market for machinery and tools at an 
early date. 





Trade Catalogs 








The Good Active Cone Belt Shifter. Nils 
E. Goodactive, Chicago, Il. Loose-leaf 
catalog, 4 x 10 in.; illustrated. 

Saving the Overtime. The Adder Ma- 
chine Co., Wilkes-Barre, Penn. Booklet. 
Pp. 8; 34 x 9 in.; describing the Wales 
adding machine. 

I. & C, Gage Standards. Ibsen & Co., 404 
Keefe Ave., Milwaukee, Wis. Pamphlet. 
Pp. 8; 6 x 9 in. This pamphlet illustrates 
and describes a number of gage standards 
in sets 1 to 5 and several special sets. 


Lighting for Production and Safety. 
Cooper Hewitt Electric Co., Eighth and 
Grand Sts., Hoboken, N. J. Booklet, 7 x 10 
in. Gives a number of illustrations and 
shows various lighting plans of a number of 


large factories. 
King Pressure Toggle. R. D. King, 
Monadnock Block, Chicago, Ill. Four-page 


leaflet describing and illustrating a per- 
manent attachment for punch presses for 
metal drawing, bending, forming or any 
other operations where a spring is used for 
the operation. 

History. Greenfield Tap and Die Cor- 
poration, Greenfield, Mass. Booklet, p. 24; 
64 x 94 in.; illustrated. Issued by the 
corporation on the occasion of the formal 
opening of the administrative building, Mar. 
5, 1918, and gives a historical sketch of the 
development of the corporation since 1872. 


New Publications | 











Precision Grinding Machines—By Thomas 
Shaw. Two hundred and fifteen 
pages and one hundred and seventy il- 
lustrations ; published by Scott, Green- 
ween > Son, London, England. Price, 
10s. a 
This book sets forth the importance and 
advantages of grinding, in a clear and con- 
cise manner. In speaking of the genesis 
of cylindrical grinding machines, credit for 
the original design is justly given to J. R. 
Brown of Providence, R. I. The illustra- 
tions show a large variety of grinding 
machines and attachments of both Amer- 
ican and English make, and the text fully 
describes the use of such machines. It 
also contains some very good instructions 
as to erection and leveling and the use ot 
abrasive wheels of different grades and 
grits. It is surprising in a work of this 
kind that no reference is made to grinding 
machines for small delicate work such as 
the Rivett type. While the arrangement of 
the illustrations in relation to the text 
might be improved, the book should prove 
a very valuable one to the works manager 
as well as to the grinding-machine operator 





retain his office as presiden 








Vol. 48, No. 16 





ic 


Forthcoming Meetings 








The American Gear Manufacturers’ Asso- 
ciation will hold its second annual conven- 
tion at White Suiphur Springs, W. Va. 
Apr. 18, 19 and 20, with headquarters at 
the Green Brier Hotel. s 
F. D. Hamlin of the Earle Gear and Ma- 
game Co., 4701 Stenton Ave., Philadelphia, 

enn. 


American Society of Mechanical Engi- 
neers. Monthly meeting, second Tuesday. 
Calvin W. Rice, secretary, 29 West 39th 
St.. New York City. 


American Society of Mechanical Enzi- 
neers. Spring meeting at Worcester, Mass. 
June 4, &, 6 and 7, with headquarters at 
the Hotel Bancroft. 


Boston Branch National Metal Trades 
Association. Monthly meeting on _ first 
Wednesday of each month, Young’s Hotel. 
Donald H. C. Tullock, Jr., secretary, Room 
41, 166 Devonshire St., Boston, Mass, 


Engineers’ Society of Western Pennsyl- 


vania. Monthly meeting, third Tuesday; 
section meeting, first Lins ~ 3 Elmer K. 
Hiles, secretary, Oliver Building, Pitts- 


burgh, Penn. 


The National Foreign Trade Council Con- 
ference will be held in Cincinnati at the 
Gibson Hotel, Apr. 18, 19 and 20. Apply for 
reservations to O. K. Davis, secretary, 1 
Hanover Square, New York City. The gen- 
eral chairman is Robert S. Alter. 


The National Gas Engine Association will 
hold its eleventh annual meeting at the 
Hotel Sherman, Chicago, Ill., June 3 and 4. 
The headquarters of the association are at 
Lakemont, N. Y. 


The spring convention of the National 
Machine Tool Builders’ Association for 1918 
will be held Thursday and Friday, May 16 
and 17, at the Marlborough-Blenheim Hotel, 
Atlantic City, N. J. Charles L. Taylor of 
Hartford, Conn., is secretary. 


The National Metal Trades Association 
announces the following program of its 
forthcoming convention, which will be held 
at the Hotel Astor, New York City: Mon- 
day, Apr. 22, 10 a.m., executive committee 
meeting ; 7 p.m., secretaries’ dinner. Tues- 


day, Apr. 23, 10 am. to 5 p.m. council 
meeting; 10 a.m., meeting of local secre- 
taries; 6:45 p.m., alumni dinner. Wednes- 


24, 9:30 a.m. and 2 p.m., con- 
vention; 12:30 p.m., buffet luncheon; 7 
p.m., banquet. Thursday, Apr. 25, 9:30 
a.m., and 2 p.m., convention and meeting 
of the incoming administrative council. 
Homer D. Sayre, People’s Gas Building, 
Chicago, IIll., is the secretary. 


A joint convention of the National Supply 
and Machinery Dealers’ Association, the 
Southern Supply and Machinery Dealers’ 
Association and the American Supply and 
Machinery Manufacturers’ Association will 
be held at Cleveland, Ohio, May 15-17. 
Among the important subjects to come up 
for action will be Government control of 
fuel, transportation and shipping of ma- 
terials and price fixing. The codperation 
of labor in war activities will also be dis- 
cussed at length. 


day, Apr. 


New England Foundrymen’s Association. 
Regular meeting, second Wednesday of 
each month, Exchange Club, Boston, Mass. 
Fred F. Stockweli, 205 Broadway, Cam- 
bridgeport, Mass. 


Philadelphia Foundrymen’s Association. 
Meetings, first Wednesday of each month. 
Manufacturers’ Club, Philadelphia, Penn. 
Howard Evans, secretary, Pier 45 North, 
Philadelphia, Penn. 


Providence Engineering Society. Month- 
ly meeting, fourth Wednesday of each 
month. A. E. Thornley, corresponding sec- 
retary, P. O. Box 796, Providence, R. I. 


Rochester Society of Technical Drafts- 
men. Monthly meeting, last Thursday. . O. 
L. Angevine, Jr., secretary, 857 Genesee Bt., 
Rochester, N. Y. 


Superintendents’ and Foremen’s Club of 
Cleveland. Monthly meeting, third Satur- 
day. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 


Technical League of America. Regular 
meeting, second Friday of each month. 
Oscar S. Teale, secretary, 35 Broadway, 
New York City. 


Western Society of mngineeny Chicago, 
Ill. Regular meeting, rst Wednesday 
evening of each month, except July and 
August. E. N. Layfield, secretary, 1785 
Monadnock Block, Chicago, IIl. 
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Condensed Clipping-Index of Equipment 


Clip, paste on 3 x 5-in. cards and file as desired 


Filing Machine, Twentieth Cen- 
tury, No. 1 
Ww. F. Davis Machine Tool 
Co.. 85 Liberty St., New 
York City r = — 





\merican Machinist,”” Mar. 28, 


918 

Chis machine is built for 
ither belt or motor drive. The 
table may be quickly adjusted 
and locked at any _ angle. 
Weight with belt drive, 65 Ib.; 
height from bench to top of 
table, 13 in.; size of table, 10x 
83 in.; hole in table, § in, 
spindle, 3 in. square; hole in 
spindle, § in.; stroke, 0 to 2 in.; 
strokes per minute, 500. 














Slotting Attachment for Shaping and 
Planing Machines 





Bruno Manufacturing Co., 61 Ter- 
race, Buffalo, N. Y. 
“American Machinist,” Apr. 4, 1918 
A slotting attachment for shaping 
and planing machines. The tool is 
bolted to the clapper in place of the 
toolpost, allowing the use of a very 


stiff cutting tool, as no project- 
ing toolpost is in the way to necessi- 
tate the use of a long, slender tool. 
The device can be turned in any posi- 
tion to make is convenient for the style 
or type of work that is being done. 
Made in three sizes: No. 0, taking 
tools with shanks from % to 3 in. in 
diameter; No. 1, taking tools with 
shanks from 4 to § in. in diameter; 
and No. 2, taking tools from from 


§ to } in. in diameter. 


short, 














Toolholder, Bench 
Ready Tool Co., 


Lathe 


Bridgeport, Conn. 


“American Machinist,” Mar. 28, 1918 





A toolholder especially for bench and watch lathes. It is drop- 
forged, *; X 4x 3% in. fitted with j,-in. sq. cutter of high- speed | 
steel treated by the Taylor-White process. A wrench is also in- 
cluded as is usual with the larger holders. 

Punches, “O. K.’ Set No. 15 

West Haven Manufacturing Co., 

New Haven, Conn. ———— | 
ll 

\merican Machinist,” Apr. 4, 1918 — llc SS 

\ set of “O. K.” brand punches mim 
which are being put out in a con- 
venient wood-base case having com- —— 
partments for each tool. The set con- 
tains an assortment of five different — 
sized center punches, eight different 
‘ized punches for driving out pins and MR 
rivets, one solid drive punch for i 
Starting a rivet or pin that starts hard, —EEEEE... | 

na one prick punch intended for ——ooE 
pune hing holes through thin metal. 
Total number of tools in the set, which a 
is Known as the company’s No. 15, is 
5, the largest measuring § x 4 in. and neal 
the smallest % x23 in. The punches a 
for ae out pi and rivets vary — 
in size from 7 to n. 
i 














Nickel, 


Patent Applied For 


Lathe, Axle No, 3 


Niles-Bement-Pond Co., 111 


Broadway, 


686a 


New York City. 

















“American menenentet, ” 


Swing over bed shears, 30% in. 
diameter of hole in driving head, 
tween centers, 9 ft. 3 in. 
shears, 274 in.; 
tailstock spindles, 5 in. ; 
of carriages on bed, 30 in. ; 
14x x 23 in. : feeds, three, vs, ie 


Pu re Sheet. 


Driver-Harris Co., 


“American Machinist,” 
in a position to supply 
qualities of pure 
of metals frequently sold as 


This company is now 
for commercial use. 
should not be confused 
nickel but which are 


swing over 
"13 in. ; 
length of bed, 
depth of bed over shears, 
traverse of right spindle, 9 in. 
width of bridge, 


and ,%& in. 


Harrison, N. 


The superior 
with those 
merely articles of steel, 


4, 1918 


tool slide, 13 in. ; 
maximum distance be- 
14 ft.; w idth of bed at 
19§ in. diameter of 
bearing 
‘of tools, 


Apr. 


12 in.; size 
per revolution 


Mar. 28, 1918 
pure sheet nickel 
solid nickel 


brass-or german sil- 


ver with a thin nickel-plating that in a short time wears through, 


rendering the ware unsuitable 


rosion cannot occur even 


is an advantage over the plated articles. 
removers used to clean plated and copper 
are sources of danger that are also obviated 
requires no 


poisonous, 


use of pure nickel. It 


and unsafe 
of poisoning by verdigris is eliminated in pure nickel, 
not rust, oxidize or tarnish, as in the case of some alloys. 
where the surface is injured, and this 


for use. The danger 
as it does 


Cor- 


Acids and other tarnish 
food containers, being 
by the 


replating and abrasions on 


its surface only serve to brighten the finish. 


Support, 
“Loway 
Co., 


Stock 


A. F. Way Hartford, 


Conn. 


Inc., 


“American Machinist,"” Apr 4, 

1918 

This support is intended for 
use with hacksaws, screw ma 
chines, band and circular sawing 
machines, bolt cutters, thread- 
milling machines, pipe-threading 
machines, rolling mills, ete., and 
wherever long bar stock, pipe, 
tubing or other material must be 
supported. The device is equip- 
ped with a base of ample size so 
that it will not upset, and may be 
quickly adjusted for height by 
means of the column screw 


Driven 
9 Oliver 


Grinding Stand, Motor 


Universal Electric Co., 
St., Newark, N, J. 


“American Machinist,” Apr i, 

1918 

This machine is built in both 
bench and floor types and is 
equipped with SKF bai bearings. 
Two 8 x l-in. wheels are used, 
which are covered with adjust- 
able guards held by friction pro- 
duced by spring washers. This 
enables the operator to turn the 
guards completely around with- 
out loosening screws. The tool 
rests are adjustable in all direc- 


tions. The motor is mounted on 
a _baseplate with depressions 
under each wheel for cooling 
water. Motors wound for direct 


current or for two- or three- 
phase alternating current. 


Adjustable 







































IRON AND STEEL 


The Government Schedule of steel prices went into effect Sept. 24. 
Pig iron was set at $33 per ton; pig iron differentials were announced by 
the American Iron and Steel Institute on Nov. 3. Washington announced 
sheet and pipe prices on Nov. 5. Warehouse prices have been revised, as 
shown, by agreement between the War Industries Board and the ware- 
houses; new schedule in effect Nov. 15. 


PIG IRON—Quotations per ton were current as follows at the points 
and dates indicated: 


Apr. 11, One Month One 

1918 Ago Year Ago 
No. 2 Southern Foundry, Birmingham.. $33.00 $33.00 $33.00 
No. 2 Southern Foundry, Chicago...... 37.00 33.00 a tei 
*Bessomer, Pittsburgh .........cccseces 37.25 37.25 38.95 
. — — ————— iGAGerSPsee Sesser etetes 33.95 33.95 40.00 
nt i re te csehoeneeene 33.75 33.75 40.00 
. »® & eee 33.95 33.95 38.00 
No. 2 Southern Cincinnati............ 35.90 35.90 35.00 
Basic, Eastern Pennsylvania........... 33.75 33.75 36.00 


*Delivered Pittsburgh; f.o.b. Valley, 95 cents less. 


STEEL SHAPES—tThe following base prices per 100 Ib. are for 
structural shapes 3 in. by 4% in. and larger. and plates % in. and 
heavier, from jobbers’ warehouses at the cities named: 

-—Cleveland—. —Chicago— 
0 On 


-——New York——— 


One One ne e 

Apr. 11, Month Year, Apr.11, Year Apr.11, Year 

1918 Ago Ago 1918 Ago 1918 Ago 

Structural shapes .. .$4.195 $4.195 $4.50 $4.20 $4.10 $4.20 $4.50 
Soft steel bars ..... 4.095 4.095 4.35 4.20 4.00 4.10 4.25 
Soft steel bar shapes. 4.095 4.095 4.35 4.20 4.00 410 4.25 
Plates, 4 to lin. thick 4.445 4445 6.50 4.20 5.00 445 5.50 


BAR tRON—Prices per 100 Ib. at the places named are as follows: 
Apr. 11,1918 One Year Ago 
0 $3.60 


CE ee ee 5 < 

i ee Mies os casteeee ees sees 7 4.25 
pS CL ee 4.10 4.00 
er ee 4.10 3.90 


STEEL SHEETS—tThe following are the prices in cents per 
peund from jobbers’ warehouse at the cities named: 


a -— New York —. Cleveland ~—Chicago—, 
te 
Ba tg - = 
so_ sx 58 286 Ea e8g ge 288 
BSS <2 652 652 <2 62 <8 N< 
*No. 28 black....... 5.00 6.445 6.445 7.50 6.385 6.25 6.45 6.25 
*No. 26 black....... 4.90 6.345 6.345 7.40 6.285 6.15 6.35 6.15 
*Nos. 22 and 24 black 4.85 6.295 6295 7.35 6235 6.10 630 6.10 
Nos. 18 and 26 black 4.80 6.245 6.245 7.30 6.185 6.05 6.25 6.05 
No. 16 blue annealed. 4.45 5.645 5.645 6.70 5.585 5.95 5.65 5.95 
No. 14 blue annealed. 4.35 5.545 5.545 6.60 5.485 5.85 5.55 5.85 
No. 10 blue annealed. 4.25 5.445 5.445 6.55 5.385 5.80 5.45 5.80 
*No. 28 galvanized... 6.25 7.695 7.895 6.50 7.635 5.75 7.70 5.75 
No. 24 galvanized... 5.80 7.245 7.245 9.00 7.335 8.00 7:40 8.00 
*No. 26 galvanized.. 5.95 7.395 7.395 8.70 7.185 7.70 7.40 7.70 


*For painted corrugated sheets add 30c. per 100 Ib. for 25 to 28 gage: 
25c. for 19 to 24 gages; for galvanized corrugated sheets add 5c., all gages. 


COLD DRAWN STEEL SHAFTING—From warehouse to consumers 
requiring at least 1000 Ib. of a size (smaller quantities take the standard 
extras) the following discounts hold: 


Apr. 11, 1918 One Year Ago 


Pe Te crideevetcvcbuenescaaenh List plus 10% List plus 25% 
CHOVONRME oc ccc ccc ccccccccccccces -. List plus10% List plus 10% 
DE “cee ce4 daekad cba waduan anes List plus 10% List plus 5% 


PRILL ROD—Discounts from list price are as follows at the 
places named: 


Extra Standard 
i nn nya nues See eae one débeetebuaededas 30% 40% 
Sea cbd eh Tak quweeaudenetanaecue owes 35% 40% 
Dn «2s vteereebadd beekGabudne ees keuwesus 35% 40% 
SWEDISH (NORWAY) IRON—The average price per 100 Ib. in 


ton lots, is 
Apr. 11,1918 One Year Ago 


New York $15.00 $9.50 
CE cc cuctceee see eeeesnn es a 15.0 7.00 
GE cx dvéeveoaeues - wikis 15.00 8.25 


In coils an advance of 50c. usually is charged. 
Note—Stock very scarce generally. 


WELDING MATERIAL (SWEDISH)—Prices are as follows in cents 
per pound f.o.b. New York, in 100-Ib. lots and over: 


Welding Wire* Cast-Iron Welding Rods 


. a4. we. %. , ) Be BS te. BOMB. cc cccces 16.00 
30.48. & ana wa: ib i by 19 in. long......... 14.00 
ferry a 2 Oe Bile cceeeses 12.00 
Se heeds 21.00@30.00 % by 21 in. long......... 12.00 
a. No. 14 and &.. 

i Te nese oese *Special Welding Wire 
NO. 20 ec eeeeees j My cesteausesaeeeecaton 33.00 
i baahthecnnneeuaseaun 30.00 
or ee L0L—“(itstsé RD 8a www ew cece ccc 32.00 
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MISCELLANEOUS STEEL—The following quotations in cents 
per pound are from warehouse at the places named: 


New York Cleveland Chicago 
Apr. 11,1918 Apr.11,1918 Apr. 11,1918 
SD scaavesstwceeeceeos 4.10 4.04 4.00 
ee Ce. denen choos 6 8 5.70 4.35 4.25 
Soeeneeee, a ee; 7.50 8.00 8.25 
Spring steel (crucible anal- 
ee ee. 11.00 11.25 11.25 
Co red bessemer rods. . i J i 
Keep Ps <isk ceangeaee 4.94% 4.75 « 4.95 
Cold-rolled strip steel.... 9.00 8.25 8.25 
PEOGR DENOEE wcccccccees 6.19% 6.00 6.00 


PIPE—The following discounts are for carload lots f.o.b. Pittsburgh; 
basing card of Nov. 6, 1917, for steel pipe and for iron pipe: 


BUTT WELD 
teel Iron 
Inches Black Galvanized Inches Black Galvanized 
%, % and %.. 44% 17% Ss i See 33 % 17% 
heel pe eh 48% 331% % 
oe Oe Occsonds 51% 3716 % 
LAP WELD 
Ee 44% «B12 cee e eee eeees 26% 12% 
ie & eee 47 34%% 2% to 4..:::: 28% 15 % 
slates a =o? ae. 28% 15% 
BUTT WELD. EXTRA STRONG PLAIN ENDS 
%, % and %.. 40% 22%% % to 1%..... 33% 18% 
by Piaiconaahl np 45 32 14 % 
% io i%::::: 49% 3614 % 
LAP WELD. EXTRA STRONG PLAIN ENDS 
RE RR 42% 30% % Basalt 27 % 14% 
2 SS Grcceces 45% Mined eeae ‘o 
ig Sapte 44% 32144% 41% to6....... 28% 16% 


Stock discounts in cities named are as follows: 
—~—New York— -—Cleveland—, — Chicago — 
Gal- Gal- Gal- 
Black vanized Black vanized Black vanized 


% to 3 in. steel butt welded 38% 22% 43% 28% 42.8% 27.8% 
3% to 6 in, steel lap welded 18% List 39% 25% 38.8% 18.8% 


Malleabie fittings, Class B and C, from New York stock sell at list 
price. Cast iron, standard sizes, 15 and 5%. 


METALS 


MISCELLANEOUS METALS—Present and past New York quotations 
in cents per pound, in carload lots: 





Apr. 11, One One Year 

1918 Month Ago Ago 

CO, Ge occ ccececsscesese 23.50* 23.50 34.00 
Tin, in 5-ton lots ‘ 85.00 85.00 55.00 
DP é.sh 4a acne nated hOoesweswecenes 7.25 7.25 9.75 
PD 66b465006060606 0006808600805 7.25 7.75 10.75 

*Government price. 
ST. LOUIS 

Ee cit CeCe heRECERORMMSEES HR ODORS 7.10 7.10 10.50 
DEE cece cceneuesededsescveseess 7.25 7.75 10.75 
7.10 7.10 9.50 

7.12% 7.75 9.50 


At the places named, the following prices in cents per pound prevail, 
for 1 ton or more: 


-— New York———. —Cleveland—, — Chicago—. 
=. 4 . Ae . “. . 
mt efo edo ke C29 tn edo 
a colt cote a aot «2 w 
3 6z< She 22 S652 22 SHS 


2 
Copper sheets, nese, 58.59-SE.50 32.00 44.00 35.00 44.00 35.00 43.00 


Copper wire (carlo 


reser 32.00 32. 39.50 34.00 43.00 34.00 40.00 
Brass sheets ...... 30.75 30.75 45.50 30.00 43.00 35.00 43.50 
Brass pipe base.... 36.50 36.50 47.50 41.00 52.00 41.00 47.50 
Solder % and 

(case lots) ..... 62.00 62.00 33.88 49.50 33.50 48.00 34.00 


Copper sheets quoted above hot rolled 16 oz., cold rolled 14 oz. and 
heavier, add ic.; po takes 1c. per sq.ft. extra for 20-in. widths and 
under; over 20 in.. 2c. 


BRASS RODS—The following quotations are for large lots, 
mill, 100 Ib. and over, warehouse ; 25% to be added to mill prices 
for extras; 50% to be added to warehouse price for extras: 


th Ache eeh end see 6500606660000 8 CHES 5 0 
Pt SE wx06t eee Ose hs 660008000088 26.25 4550 
De Cents eeetebeeeseunsewene sede 30.00 42.00 
CE cht enebeeeeeesedwa ckweneeeewes 35.00 42.50 


ZINC SHEETS—tThe following prices in cents per pound prevail: 


Ge Se SS Oe 0 6 hee ced baneneeee debe csededescncsves 19.00 
ks——Y -—Broken Lots— 
Apr. 11 One Apr.11 One 
1918 Year Ago 1918 Year Ago 
Ee ee ee 21.50 22.00 23.00 23. 
fe eeee 20.00 23.00 20.50 23.2 
REE 4h444 oeénecesaedss 21.00 22.50 21.50 23.00 


ANTIMONY—Chinese and Japanese brands in cents per pound, in 
ton lots, for spot delivery, duty paid: 
Apr.11,1918 One Year Ago 
13.00 36.00 


 “s.0 dui cedvedsedeuteueaowueel 
PE MEG CbkGCed ee anew eke ee entwekbes 21.60 37.00 
DP tiitsetevdnnencwedeseeck wee" 15.75 35.00 










TLL LELLLLLLL LULL 











April 18, 1918 





SHOP MATERIALS AND SUPPLIES 











OLD METALS—The following are tne dealers’ purchasing 
prices in cents per pound: 


-— New York — leve 

Apr. 11, One pr. 11, One 

1918 r. Ago 1918 Yr.Ago Chicago 
Copper, heavy and crucible 22.00 29.00 29.00 28.00 23.00 
Copper, heavy and wire. 21.00 28.00 28.00 27.00 22.50 
Copper, light and bottoms 19.00 24.75 24.00 25.00 20.25 
BOG GE bc esacekenas 6.25 8.00 6.00 9.75 6.50 
2 Cr a2 586seee sae 5.00 7.50 5.00 6.25 5.50 
DE, EE occoveccesie 14.25 17.75 18.00 19.00 22.00 
Brass, light ........ .-- 1050 13.7 14.00 1450 15.00 
No. 1 yellow brass turnings 12.50 19.00 19.00 17.50 14.00 
Be wativksboviewnsees 5.25 8.00 5.00 7.50 5.50 


ALUMINUM—tThe following prices are from warehouse at 
places named: 
New York Cleveland Chicago 
No. 1 aluminum, guaranteed over 99% pure 
in ingots for remelting (ton lots) per Ib. 32. 32.20ce. 33 %c. 
This is the Government price for lots of pan 1 to 14 tons. 


COPPER BARS from warehouse sell as follows in cents per pound, 
for ton lots and over: 


Apr. 11, 1918 One Year Ago 
36.0 1.00 


ee FO occcccestesccccceecssecessécons J 
NN rte ee 35.00 45.00 
CEE. b.ccccesewsae bee oeneneecasanuen 35.00 43.50 


BABBITT METAL—Warehouse prices in cents per pound: 


c——New York—-—.. ——Cleveland——._ ———_Chicago——__, 
Apr. 11 One Apr. 11 One Apr. 11 One 
1918 by 4 Ago 1918 Year Ago 1918 Year Ago 
Best grade... 90.00 5.00 90.00 62.00 90.00 60.00 
Commercial .. 50.00 $8: 00 30.00 19.75 30.00 25.00 
SHOP SUPPLIES 


NUTS—From warehouse at the places named, on fair-sized 
orders, the following amount is deducted from list: 


-—New York—. —Cleveland—. -— Chicago — 

pr. , One pr. ‘ One Apr. 11, One 
1918 YearAgo 1918 YearAgo 1918 Year Ago 
Hot pressed square...$1.00 $0.50 $1.40 $2. LL $1.05 $3.00 
Hete pressed hexagon. 1.00 50 1.20 85 3.00 
Cold punched square. 1.00 50 75 530 1.00 2.50 
Cold punched hexagon 1.00 50 .75 3.00 1.00 3.00 


Semifinished nuts sell at the following discounts from list price: 
Apr. 11. 1918 One Year Ago 


Er ee er ee ey 40% 50 % 
EE iid ik a hh aN ama aad aga eee 60 % 50—10% 
CE st delwsne~ sees eUiwaGndascnechuen 50% 50—10% 


CARRIAGE BOLTS—From warehouses at the places named 
the following discounts from list are in effect: 


New York Cleveland Chicago 
a ec chens ve bane eae We 30% 45% 40—-2 4 % 
ee We no oc Sic santeaex 10% 334 % 30—5 % 


MACHINE BOLTS—Warehouse discounts in the following 


sities: 
New York Cleveland Chicago 
% by 4 in. and omaller.........00. 30 % 40—10% 40—10% 
Larger and longer up to lin. by 30in. 15% 30—5 334% 


WASHERS—From warehouses atthe places named the following 
amount is deducted from list price: 


For wrought-iron washers: 


New York ..... $1.00 Cleveland ..... $3.00 Chicago . $3.00 
For cast-iron washers the base price per 100 Ib. is as follows: 
New York ..... $5.00 Cleveland ..... $3.50 Chicago ..... $3.50 


COPPER RIVETS AND BURBS sell at the following rate from 
warehouse: 


————_ Rivets —————___ ——_—_—_—_ Burs—______, 
Apr. 11, 1918 One Year AgoApr. 11. 1918 One Year Ago 


Cleveland. List Fem: 10% List plus10% List 2... 10% as P nya sos 
icago. List price List v?.. List 
New York. 20% Sem list ” hi % from List ses 5% 10.2% ts ‘trom 


RIVETS—tThe following quotations are allowed for fair-sized 
orders from warehouse: 


New York Cleveland Chicago 
Steel] Tinved* Oy Ba 64 cv escceones 30 % 35% 40%* 
LA SRAM REh ER eee ee SwRes 30% 35% 40%°* 


*For lesa than kg lots the discount is 35%. 
Button heads, %, j, 1 in. diameter by 2 in. to 5 in. sell as fol- 
lows per 100 Ib.: 


New York $7.00 Cleveland 





Buy Liberty Bonds—We have got to win this war. 









Coneheads, same sizes: 


New York $7.10 Cleveland $5.45 Chicago 


MISCELLANEOUS 


SEAMLESS DRAWN TUBING—The base price in cents per pound 
from warehouse in 100-lb. lots is as follows: 


New York Cleveland Chicago 
En eee oe 39.00 41.00 37.50 
eee ere 36.50 40.00 36.50 


For immediate stock shipment 3c. is usually added. The prices of 
course vary with the quantity purchased. For lots of less than 100 Ib. 
but not less than 75 Ib., the advance is 1c.; for lots of less than 75 Ib. 
but not less than 50 Ib., the advance is 2 ibe. over base (100-Ib. lots); 
for less than 50 Ib, but not less than 25 ib., 5c. should be added to the 
base price; and for quantities under 25 Ib. the increase above base is 10c. 


TIN PLATES—Warehouse prices per box: 


Coke tin plate, 14 x 20: 
New York—. -—— Cleveland —.. — Chicage —, 


Jan. 11, Apr. 11, One Apr. 11 One 
1918 1918 year ago 1918 year ago 
tA a cheek sno $12 .00 $10.00 $9.50 ot. 75 $8.50 
Se Oh See Mhiccssesaces 12.15 10.15 9.65 1.90 8.65 
Terne plate, 20 x 28: 
Weleht Weleht ion” 
eg: elg ng m= 
100 Ib. a Minaterenez $19.00 $18.95 $14.95 $14.95 $13.80 
Ic. 214 neko ae aw 19.30 19.25 5.25 15.25 14.15 
I. C. 270 Spee 21.30 21.75 17.85 17.05 16.45 
I.C. 2 sae 21.50 21.75 16.10 16.10 14.95 
I. C. ere 22. 22.50 16.60 16.60 15.50 
LC. _ - Seaeneer 22.50 23.25 17.75 17.75 16.40 
I.C.  F ere 23.00 24.50 18.50 8.50 17.35 
I. C.  - See 23.50 25.75 19.50 19.50 18.30 
I.C. eer 25.00 26.75 20.50 20.50 19.20 
I.C. a Sbetavssece 25.50 28.00 21.75 21.75 20.45 


Note—Quotations for New York furnished ote 
Above are the last market prices quoted, about Jan. 11. 


on application. 


COTTON WASTE—The following prices are in cents per pound: 
New York 


Apr. 11, 1918 One Year Ago Cleveland Chicago 
8.50 to 12.00 10.00to12.00 12.50 2.00 to 12. 50 


Gtesed mixed. . 
Whit 10.00 to 12.00 


11.00 to 13.00 13.00t0 15.00 16.00 


SAL SODA sells as follows per 100 Ib.: 


Apr. 11. 1918 One Month Ago One Year Ago 


eT $1.75 $1.75 $1.75 
RRR 1.75 1.75 1.75 
DE civtceteetenseee 2.35 2.35 2.10 
CE ckbsaceeeceeoesas 2.00 2.00 1.85 


COKE—The following are prices per net ton at ovens, Connells- 
ville, and cover the past four bat ag 


Apr.11 Mar.14 Mar.21 Mar. 28 
i ee vccccenndee sons $6.00 $6.00 $6.00 76.00 
 « 2a erere: 7.00 7.00 7.00 7.00 


WIPING CLOTHS —Jobbers’ price per 1098. is as follows: 


oA Fs 13% x = Le 
IE Se stetersessbessceceveses sss: | 3800 
— i rices ag 
FIRE CLAY—tThe following Dp P ML: 1918 1 Monte Ago 
Ey eer ey Pere ee 100-Ib. — $0.50 $0.50 
Cleveland ane dn nee é nebenmad an 375-Ib. bag 2.50 2.00 


ROLL SULPHUR in 360-Ib. bbl. sells as follows per 100 Ib.: 
Apr. 11, 1918 One Month Ago One Year Ago 


DE, chcenewn awe $4.30 $4.30 $2.50 
Bevelond er eee 4.50 4.50 2.60 
CE tacanenaenesde 4.00 4.00 2.90 


LINSEED OIL—These prices are per gallon: 


er York—, -—— Cleveland —, — Chic: AN 
Apr.11, One Apr. 11, One Apr. 11, e 
1918 | Year Ago 1918 Year Ago 1918 Year Ago 
Ra r barrel.... $1.55* $1.13 $1.65 si. 13 $1.65 $1.05 
5- gal. eens hawedes $i e° 1.23 1.80 1.23 1.75 1.15 
* Nominal. 


WHITE AND RED LEAD in 500-lb lots sell as follows in cents 
per pound: 


Red—— —_——{. _ -———— White—__, 
1 Year Ago Apr.11,1918 I Yr. Ago 


Apr. 11, 1918 
Dry ImnOil Dry InOil andiInOil and In Oil 
25- and 50-Ib. kegs 11.50 11.00 11.25 11.50 10.50 11.00 
12%-lb. keg ...... 11.75 11.25 11.50 11.75 10.75 11.25 
 : weer 11.25 11.50 11.75 * .00 11.00 11.50 
1- to 5-lb. cans... 13.25 13.00 13.25 13.50 13.00 13.00 
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NEW ENGLAND STATES 
East Hartford—The ( 
New York Trans- 


shipways to build barges 


. addition to its plant 
New Britain—Landers 


; awarded the contract 
addition to its plant 


oun. Seethinatnped The 


. addition to its plant 


tion to its plant 
Biddeford — The 


y addition to its plant 





Mass., Hudson—The 


South Boston—(Roston 


Pawtucket—Fire 


Providence—The 
ing plans prepared 


the manufacture 


} ATLANTIC STATES 


Baltimore—Fire 
plant of the Kennedy 


. Baltimore—The 


addition to its ship- 


Maryland Bolt 


aot ‘for “the manufacture 


and steel factory : 


Driver Harris Co, Mid- 
manufacturer of 


° damesburg—The 
and Foundry Co., recently organized. 


quired the plant of the B. Z. Tool Co. 





AA rid 








ft 
\_\ 8 
: Uae Al 
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St.. and plans to remodel and build a 60 ft. 


manufacture of fine 


addition to same for the 
H. Bolte, Mattawn, 


castings and piano plates. 
Pres. 


N. J., Newark—M. Dennis Co., 859 Summer 
Ave.. manufacturer of tanners equipment, has 
awarded the contract for a 1 and 2%-story fac 


tory. Estimated cost $30,000, 


N. J., Newark—The Ford Motor Co., Jackson 
Ave.. Long Island City, N. Y., has awarded the 
contract for a factory to be erected on the 
Newark Meadows. here. Noted Aug. 30. 


N. 4., Newark—Hurley & Johnson, 131 New 
Jersey Railroad Ave.. has awarded the contract 
for a l1-story,. 50 x 50 ft. forging plant to be 
erected at 294-298 Thomas St. Estimated cost 
$3000. Noted Apr. 4. 

N. J., Newark—The Liberty Machine Tool 
and Die Co. is having plans prepared for the 


erection of a factory. New machinery will be 
installed to cost from $50,000 to $100,000, A. 
W. Wenzel. 704 South 111th St., Pres. 


N. 4... Paterson— McNab & Harlin. 440 
Straight St.. brass workers, is building a 1-story. 
100 x 200 ft. extension to their plant at 116 
Kailroad Ave Estimated cost $18,000. 


N. J... Trenton—The Crescent Insulated Wire 


and Cable Co., Olden and Taylor St., is receiv- 
ing bids for a 3-story. 80 x 100 ft. reinforced 
concrete addition to its plant. Noted Mar. 28. 


R. Thropp Sons Co. 
of tire-mak- 
rebuilding its 
destroyed 
and 


N. 4., Trenton—The W 
foot of Lewis St manufacturer 
ing moulds and machinery. is 
machine and pattern shops recently 
by fire. and is in the market for planets 
other machinery. Noted Feb. 7 


N. Y¥., Binghamton—C. E. McGill. 34 Com- 
mercial Ave.. and H. E. Holford is building 
a 48 x &4 ft. machine shop. Estimated cost 
$30,000 

NM. Wee 
tion Co.. 
tric trunks 
erection of a 
its plant. 


N. Y., Buffalo—The Delaney Forge and Iron 
Co.. 300 Perry St.. is receiving bids for a 1 
story. 130 x 500 ft. forge and iron plant. 
Estimated cost $125,000. Company will install 
forging equipment and blowers. G. Gondree. 
8 Perry St.. Ener. Noted Mar. 21. 


N. Y.. Elmira—The Willys Motor Co.. 531 
West S7th St New York City. has awarded 
the contract for a 1 story, 90 x 400 ft. addition 
to its plant here. Estimated cost $80,000. 


N. Y., Kingston—The W. G. Browne Manu- 
facturing Co 1-3 Stephan St.. manufacturer 
of hardware specialties. is building a new plant 
to replace the one recently destroyed by fire. 
Loss about $30,000. E. H. Bogart, 


N. Y., New York—( Borough of Brooklyn )— 
The Dubois Watch Case Co., 316 Herkimer St. 
has awarded the contract for a 3-story, brick 
addition to its plant. Estimated cost, $18.000. 
Noted Apr. 


N. ¥.. New York—(Borough of Brooklyn)— 
13 llth St.. 


Buffalo—The Automatic Transporta- 
"033 Main St.. manufacturer of elec- 
has had plans prepared for the 


1 story. 25 x 70 ft. addition to 


The Hauck Manufacturing Co.. 1 
manufacturer of oil burners, recently acquired 
a site on 10th St., and plans to build a new 
addition to its plant. 


N. Y., New York—(Borough of Brooklyn)— 
H. N. Hyman, 44 Court St.. has had plans pre- 
pared for a ‘%-story, 73 x 120 brick garage to 

erected on Newkirk Ave. and Rugby Rd. 
Estimated cost $40.000. M. A. Cantor. 371 
Fulton St.. Arch. Noted Apr. 11. 


N. Y¥., New York—(Borough of Brooklyn)— 
F. Jianeario. 1470 67th St.. has awarded the 
contract for a 2-story. 96 x 100 ft, concrete and 
brick garage to be erected on 60th St. near New 


Utrecht Ave. Estimated cost $50.000. Noted 
Dec. 13. 
N. ¥., New York—/Borough of Brooklyn)— 


John's Pl., has had plans pre- 
116 x 127 ft. brick garage 
near Howard Ave. 
957 


1. Miller, St. 
pared for a 1-story. 
to be erected on Bergen St. 
Estimated cost $30.000. H. J. Nurick. 
Bway.. Arch. 
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N. Y., New York—(Borough of Manhattan) 
—The Braden Cooper Co., 120 Broadway, is m 
the market for machinery. 


N. Y¥., New York—(Borough of Manhattan) 
—The Hickey Contracting Co.. way... is 
having plans prepared for + 4-story. 75 x 100 ft 
brick garage to be erected at 246-250 West 
Hist St. Estimated cost $100,000. W. Weissen- 
berger, 32 Union Sq., Arch. 


N. Y., New York—(Borough of Manhattan) 
—Jacques & Co.. 116 East 41st St., printers 
has awarded the contract for a 1-story, 20 x 40 
addition to its shop. 

N. ¥., New York—(Borough of Manhattan) 
—B. McQuillan, 437 East 65th St., is having 
plans prepared for a 2-story garage. Estimated 
cost, $20,000. J. H. Knubel, 305 West 43rd 
St., Arch. 

N. Y., New York—(Borough of Manhattan) 
—J. and D. Reardon, 237 South St., is having 
plans prepared for a 2-story, 71 x 185 ft. rein- 
forced concrete garage to be erected on South 
and Montgomery St. L. Sheinart. 192 Bowery 
Arch. 

N. ¥., New York—(Borough of Manhattan) 
—The Thompson-Starrett Co.. 49 Wall St., is 
in the market for a 15 ton hand power crane. 

N. Y., New York—(Borough of Queens)— 
J. Polachek Bronze and Iron Co., 480 Hancock 
St.. Long Island City, has had plans prepared 
for a 2-story, 50 x 85 ft. brick factory to be 
erected on the Boulevard near Pierce Ave. Esti- 
mated cost $8000. R. Holstein. 480 Hancock 
St.. Long Island City, Arch. 

N. Y., New York—(Borough of Queens)— 
The Tock Screw Machine Products Corporation. 
Long Island City. is in the market for new 
tools. 

N. Y., Portchester—The Liberty Electric Cor- 
poration has awarded the contract for a 1-story 
60 x 100 ft. shop. Estimated cost $8000. 


N. Y., Rochester—The Morgan Machine Co. 
1100 University Ave.. has awarded the con 
tract for a 1 story. 75 x 110 ft. concrete ma 
chine shop. Estimated cost. $35.000. 

N. Y., Tonawanda—The United States Al- 
loys Corporation has awarded the contract for 
a furnace building. Noted Apr. 11. 


N. Y., Whitestone—The Federal Tool Co.. 
foot of 46th St.. Brooklyn, has leased the 
plant of the New York Watering Co.. here and 
plans to equip same for the manufacture of 
tools. 

Penn.. Allentown—The Adelaide Brass Foun- 


dry. 384 Linden St.. plans to build an addition 
to its plant. H. Settler. owner. 
Penn., Bradford—The Bryant Novelty Co.. 


recently incorporated. will equip a plant on West 
Corydon St.. for the manufacture of metal 
specialties. L. J. Bryant, es. 


Penn., Bridgeville—An explosion recently dam- 
aged the plant of the Flannery Bolt Co. 


Penn., Coatesville—W. W. Long is receiving 
bids for a 3-story. 40 x 110 ft. printing house 
to be erected at 202-204 East Main St. 


Penn., Coatesville—Fire recently damaged the 
roll-turning and punch shops of the Lukens 
Steel Co. Loss, $30,000. 


Penn., Connellsville—The Stahl Plumbing Co 
fone to rebuild its plant recently damaged by 

re. 

Penn., Corry—Fire recently damaged the plant 
of the Raymond Manufacturing Co.. manufac- 
turer of high grade wire springs. Loss, $10,000. 
This item was incorrectly noted in our issue 
of Mar. 21. 


Penn., Curwensville—The Hyde City Nickel 
Alloy Co., will build an addition to its plant 
Estimated cost, $250,000. 


Penn., Eddystone—An explosion recently dam- 
aged the print works of the Eddystone Manu 
facturing Co. 


Penn., Franklin—R,. E. Jones & Co., Chestnut 
and Hillside St.. manufacturer of boilers, stills 
tanks, ete., has purchased a site adjoining its 
present plant and plans to build an addition. 


Penn., Honesdale—The Wayne * Engineering 
Industrial Point. machinists. plans to build 
an addition to its plant. 
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The Relining of Guns 


at the 


Watervliet Arsenal 





‘By E. A. Suverkrop 




















The average citizen when told that a gun has 
a life of a given number of rounds imagines that 
the whole gun is then condemned and becomes 
scrap after these rounds have been fired. As a 
matter of fact the tube alone is discarded. Under 
favorable conditions the body of the gun can be 
relined again and again without impairment. 
The methods employed in the relining of guns 
have heretofore been accessible to the Ordnance 
Department only. It is with pardonable pride 
that the “American Machinist” announces that 
it is the first to place before its readers a full 
description of this important war economy as 
practised at the Watervliet arsenal. 





the bore becomes so badly eroded that its ballistic 

qualities are affected, and relining is resorted to 
for restoring the bore to its original dimensions, 
thus obtaining again a ballistically new gun. The num- 
ber of rounds that can be fired before relining is neces- 
sary depends on several factors, among which are 
muzzle velocity, kind of powder used, material of the 
liner, etc. 

An additional effect of the repeated firing of a gun 
is the appearance of thermal cracks in the bore. If 
these cracks are allowed to develop unchecked the 
strength of the gun will be seriously impaired, and this 
is another reason for relining old guns and for using 
double tubes in new ones. Attention was called to this 
aspect of the subject by a board of officers which con- 
vened at Watertown arsenal to investigate the cause 
of rupture of 12-in. gun No. 41, model 1888, MI 3; 10-in. 
gun No. 55, model 1888, MII, and 8-in. gun, model 1888, 
No. 1. The board decided that the rupture of the two 
last-mentioned guns was caused by the presence of 
thermal cracks in the bore, and recommended that guns 
disclosing thermal cracks to any extent be relined. It 
also recommended that in future new guns be con- 
structed with lining tubes for the purpose of limiting 
the spread of such cracks. 

One of the earliest relining operations of which this 
arsenal has any record is the case of a 10-in. type No. 1 
gun, model 1888, which was relined in October, 1905, 
with a partial liner. This liner was a gun-steel cylinder 
inserted to a distance of 152 in. from the breech end 
and terminating at that point in a square abutting 
shoulder. This liner was inserted under a shrinkage 
that nearly restored the gun to its original tangential 


\ ise a gun has been fired a number of times 





resistance. The liner, for 4 in. at the muzzle end, and 
the corresponding seat in the gun were knurled to 
prevent rotation. Four securing spline screws were 
also inserted at the breech end of the liner. The 
knurled portion was effective in preventing any rotation 
of the liner; but after firing the gun there was a visible 
opening on one side of the securing screws in the breech 
end of the tube, indicating that the liner had a ten- 
dency to rotate. Breech measurements indicated that 
this liner was off shoulder 0.038 in. when assembled. 
The relined portion was rifled from the muzzle end, 
using the grooves and lands of the unlined portion of 
the bore as guides. The test of this gun was fairly 
satisfactory except for the contraction of the bore at 
the point where the forward end of the liner abutted 
against the gun proper. After firing 84 rounds the 
diameter of the bore at this point was 0.0115 in. less 
than the prescribed maximum diameter for the bourre- 
let of the projectile. This was a dangerous condition, 
and necessitated reaming out the bore. The contrac- 
tion was attributed to the longitudinal flow of metal 
toward the shoulder and indicated the desirability of 
making such liners as heavy as possible. The con- 
clusion drawn from the test of this partial liner was 
that it could be considered satisfactory up to 60 rounds. 


RELINING WORK 


A 3-in. 15-pounder Driggs-Seabury gun, No. 103, was 
next relined at this arsenal in October, 1907, with a 
parallel partial liner extending 57.15 in. from the breech 
face of the tube. It had a square abutting shoulder at 
its forward end. The test of this gun with the liner 
was satisfactory. The breech measurements indicated 
that this liner was in contact at the shoulder. How- 
ever, with a 3-in. 15-pounder gun, No. 1, model 1903, 
which was also relined in October, 1907, with a partial 
liner extending from the breech end of the tube a dis- 
tance of 77 in., the contraction at the abutting shoulder 
was so pronounced that the liner was not considered 
satisfactory. Measurements indicated that the liner 
was on its shoulder 0.097 in., that is, it projected from 
the breech end of the tube 0.097 less than it should had 
there been shoulder contact. 

The first full liner assembled in a gun at Watervliet 
arsenal was in May, 1908, when 6-in. Vickers-Maxim 
No. 1031A was relined with a taper liner under shrink- 
ages varying from 0.008 in. at the breech to 0.003 in. 
at the muzzle end. This liner was successful, and since 
that time all liners inserted in army guns have been 
full length with a taper surface. The 6-in. Vickers- 
Maxim gun was originally constructed with an outer 
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tube extending the whole length of the gun, into which 
a tapered liner was driven and held in position by a 
bushing screwed into the breech end of the gun. This 
would indicate that the construction was adopted with 
a view to relining the gun. Although not known posi- 
tively, it is understood that this liner was inserted first 
in the tube and the gun built up afterward by wire 
winding and assembling the necessary hoops. It is 
understood that other English manufacturers follow 
this method of construction, which was afterward 
adopted for army 6-in. guns, model 1908, MI, and 14-in. 
guns, models 1909 and 1910. The exact taper of the 
liner in this gun was not known at the arsenal when 
the work of removing it was begun. The gun was step 
bored with several reamers, and when the liner had 
been thinned out it was pulled from its seat by means 
of the cranes. 


THE DESIGN OF LINERS 


The principal considerations governing the design of 
liners are as follows: 

1. The amount bored out of the gun for the reception 
of the liner must be limited so that the remaining part 
of the tube will not be compressed beyond its limit of 
elasticity. (Note—-In certain cases where no provision 
was made for relining in the original construction and 
where the compression of the tube approached closely 
the elastic limit it has been the practice of the depart- 
ment to permit a compression of 5 per cent. above the 
prescribed elastic limit in tension.) 

2. The part removed from the tube must not leave 
the gun too weak to withstand ordinary service pres- 
sures without the aid of the liner; in other words the 
curve of resistance of the gun should exceed the service 
pressure with a cracked liner. Some Navy Department 
drawings show such a curve. 

3.-The liner must be thick enough to withstand the 
longitudinal stresses of elongation and compression. 
The longitudinal stresses are those caused by: (a) 
The interior and exterior pressure on the liner; (b) 
longitudinal component of pressure on the rifling due 
to the inertia of rotation of the projectile; (c) the 
friction of the projectile band; (d) recoil of piece; (e) 
friction of the gases and unconsumed portion of the 
powder charge; (f) mandrelling effect of the projectile 
band must be considered, particularly on the section of 
the forcing slope where the wedging action occurs, and 
a heavy radial pressure is caused on the bore of the 
liner over the width of the band while the projectile is 
moving forward; from calculations this latter effect 
would appear to be one of the most important. The 
opposing forces to those just cited are: (a) The elastic 
tensile resistance of the liner; (b) the friction on the 
exterior surface of the liner due to pressure from sur- 
rounding envelope. 

4. The inner fibers of the gun should be placed under 
approximately the same strain of compression as that 
given the corresponding fibers in the original gun, thus 
giving the gun nearly its original tangential resistance. 
(Note—-Where the liner has higher physical properties 
than the original tube, the original tangential strength, 
as limited by the liner, is restored by making the sum 
of the terms D, + P, eaual to their sum in the original 
construction, the term D, being the prescribed elastic 
limit of the inner member and the term P, being the 
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radial stress at the bore (E < 80) due to.the shrinkage. 
The tangential strength is obtained from the equation 
_ 8(Rn* — Ro’) 
~ 4R? 7 2R.° 
As it is desired to keep the P, constant, an increase in 
the value of D, results in a decrease in the value of P. 
and therefore a corresponding decrease in the shrinkage 
to be placed upon the liner. According to reliable in- 
formation the Vickers-Maxim Co. assembles liners with 
little or no shrinkage. The United States Navy De- 
partment is now using a similar method, the general 
rule of its designers in this case being to give the liner 
a shrinkage in thousandths of an inch equal to half the 
caliber of the bore in inches. A stress considerably 
beyond the elastic limit is permitted in the liner under 
the theory that the excessive stress only extends for a 
small distance into the liner through the interior sur- 
face as it decreases rapidly as the distance from the 
bore increases, and that there is no serious objection 
to overstressing the interior surface of the liner, which 
is well supported against actual rupture and which is 
to be discarded after a limited number of rounds.) 

5. Care should be taken to reduce the effect of man- 
drelling at the forcing cone by keeping the liner as thick 
as possible at this point. In the early liners this was 
not understood, and the shoulder was behind the forcing 
cone. in the tests of these guns the enlargement of the 
bore at this point was much greater than that antici- 
pated from erosion, and was evidently due to flow of 
metal muzzleward. I[n most liners a contraction of the 
bore due to this cause takes place, the maximum amount 
being at the muzzle. 

6. The number of shoulders on the liner should be 
reduced to a minimum, as there will be a certain amount 
of unsupported wall at all shoulders except the contact 
shoulder. This condition is due to contraction of the 
liner and the elongation of the gun caused by shrinkage 
strains. 


Po (Do + Po) 


EASE OF ASSEMBLING 


7. The liner should be constructed with a view to ease 
in assembling. This is the prime factor in favor of 
the taper liner adopted by the Ordnance Department, 
and is a sufficient argument for its adoption in spite of 
its greater cost. The taper liner does not require nearly 
so much clearance to assemble as does the cylindrical 
liner, and as a result less heat is required. For in- 
stance, in order to assemble a 12-in. taper liner a heat 
of 400 to 500 deg. F. is required, whereas to assemble 
a cylindrical liner in the same gun, under the same 
shrinkage, a heat of 700 to 800 deg. is required. This is 
of vital importance in view of the danger incident to a 
built-up gun heated to high temperatures, for it is well 
known that the elastic limit of the steel is materially 
reduced at such heats and parts of the gun under great 
stress while at rest are liable to collapse under the heat. 

Not much difficulty has been encountered in keeping 
taper liners on their shoulders, while the reverse is the 
case with cylindrical liners. Built-up guns and liners 
are particularly susceptible to lovalized strains when 
subjected to a change in temperature, which cause 
bends in the bore and prevent the proper seating of the 
liner. In this case the liner can be seated only by giving 
the guns more heat to obtain the proper clearance. 
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With the taper-liner such bends are of minor impor- 
tance, for contact does not occur until the liner is prac- 
tically home. 

In assembling cylindricai liners at this arsenal the 
ijoealized gripping caused by such bending has several 
times necessitated the withdrawal of the liner when it 
was only a few feet from being home. In these cases 
a number of burrs are usually raised on the tube, and 
as these must be removed before making a further at- 
tempt to assemble, the operation has to be postponed 
to a later date, a proceeding which results in the loss 
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has an advantage here, for when once the liner is 
started from its seat ‘the entire surface is relieved from 


contact. This arsenal has had considerable experience 
in removing parts of guns upon which outer hoops and 
jackets have been shrunk. This has been accomplished 
by heating the entire gun in the furnace and by sud- 
denly injecting a large amount of cold water into the 
bore. The resulting contraction of the interior part 
loosens it enough to allow it to drop from its jackets. 
This operation, called breaking the shrink, has been 
used to disassemble parts of guns which were required 











FIG, 1. 


of the heat. However, in some of these cases success 
has been attained by removing the liner and revolving 
it 90 or 100 deg. and again entering it in the gun. This 
shows conclusively that the guns bend under the heat, 
for telltaling and spotting plainly indicate that they 
were straight before being heated. It is believed that 
although the liner is cold when inserted it is likewise 
susceptible to bending on account of the heat of the 
urrounding gun. In general the bend is a single one, 
as indicated at the points of rubbing, but in many 
cases several distinct bends have been noticed. For 
overcoming this defect a taper liner is most suitable as 
its exterior diameter gradually reduces and the surfaces 
do not come in contact soon enough to do any harm. 

8. The liner should be constructed with a view to 
ease of removal when it is worn out. The taper liner 





) 





GUN MOUNTED IN LATHE FOR TAPER BORING 


for use in manufacture; for the removal of hoops which 
have developed cracks after assembling; for the release 
of parts of guns, which after having been shrunk to- 
gether show an overcompression at certain points; for 
the breaking of the shrinkage when a liner originally 
assembled has worked away from its shoulder, the 
intention being in this case to permit the liner to again 
seat itself in the shoulder; and also in one case for the 
removal of a liner which became so eroded that a re- 
placing liner was necessary. 

The liner in 6-in. gyn No. 1, model 1900, was removed 
in this manner. A heat of 700 deg. was used, the gun 
being suspended from the liner so as to obtain the 
maximum weight pulling downward after the shrink- 
age was broken. Cold water was injected into the bore, 
and after 45 sec. the gun separated from the liner with- 
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out using any force other than the weight of the parts. 
It is doubted if this method weuld be successful in 
cases where the liner was incorporated in the original 
manufacture of a gun. In such cases the strains caused 
by superimposing the different hoops in building up 
the gun usually cause decided bends in the liner, and as 
pressure is removed in breaking the shrinkage the liner 
will tend to return to its original shape. This would 
make it stick in places and would prevent it from drop- 
ping from its seat. By the aid of a press the removal 
might be accomplished, but it has never been tried here. 
No attempt has ever been made to remove a cylindrical 
liner by interior cooling, and it is not believed that such 
a removal could be accomplished. (Note—It is also 
reported that the Vickers-Maxim Co. is able to drop 
liners by interior cooling. Its method of assembling, 
as reported in available literature, is similar to that 
employed at Watervliet arsenal, that is, the liner is 
assembled first. In relining, this company uses little or 
no shrinkage. The Navy Department is now assem- 
bling liners as the last shrinkage operation, which 
eliminates the question of bending or distortion 
referred to here.) 

9. The liner should be made of a material which will 
resist as far as possible the effects of erosion. While 
many different theories of erosion have been advanced 
it is generally conceded that, other things being equal, 
the metal with the highest melting point is the one 
least affected by erosion. On account of the high melt- 
ing point of wrought iron, plans were made to test its 
suitability for liners. With this end in view work was 
started relining a 6-in. wire-wound gun with a wrought- 
iron liner. The liner was constructed by welding to- 
gether numerous wrought-iron bars of rectangular sec- 
tion. In turning”and boring this liner the welding 
cracks showed up, and in many cases the seams were 
open, showing a large amount of cinder between the 
bars. The liner was condemned and the experiments 
were discontinued. (Note—It does not appear that 
there are sufficient data to warrant the conclusion that 
erosion varies inversely as the melting point of the 
materials used. This may be so over a wide range of 
melting points, but it does not necessarily hold in the 
limited range of melting points of the alloy steels used 
for liners.) 


METHOD OF PREPARING SEAT IN GUN FOR LINER 


The following is a description of the method used at 
the arsenal in taper boring a gun for the reception of a 
liner: 

A 12-in. 40-caliber gun is taken for example. The 
gun is placed in a large gun lathe with the breech in a 
lathe chuck, the center and muzzle being supported by 
steadyrests. It is set up true and counterbored to 13 in. 
diameter to a depth of about 4 in. from the muzzle. A 
reamer or packed bit 13 in. in diameter is started and 
fed through the gun, after which a similar reamer 14.1 
in. in diameter is put through in the same manner. The 
gun is then reversed in the lathe, the muzzle being 
placed in the lathe chuck while its center and breech are 
supported in steadyrests, as at B, Fig. 1. It is then 
stepbored, a series of reamers being used; they are fed 
into the gun from the breech, the first one to a point 
30 in. from the muzzle, the next one to a point 60 in. 
from the muzzle, and so on, leaving cylindrical steps 





MACHINIST 








Vol. 48, No. 17 





30 in. in length throughout the bore. The size of these 
reamers depends on the taper required and the number 
of shoulders to be used. After this operation the gun 
is taken from the lathe and a long boring bar C slid 
through. This bar rests on three semi-circular wooden 
blocks, one in the center and one at each end of the gun. 
The boring bar is made of steel and is hollow, and for 
a gun of the above size should be about 11 in. in 
diameter and at least 15 ft. longer than the gun. This 
extra length is required to manipulate the bar in 
removing and inserting the supporting rings. 

After the bar is in place the gun is lifted into the 
lathe, muzzle end to the faceplate. The end of the bar 
is then locked into a bronze bushing in the faceplate 
and supported true with the lathe spindle. The gun is 
then chucked and the front housing D of the boring 
bench brought up close to the breech Z. This housing 




















FIG. 2. BRONZE SUPPORTING RING FOR BORING BAR 


forms a support for the boring bar C, which extends 
through it and projects about 14 ft. beyond. After 
the bar is in place the wooden block in the center is 
removed by bearing down on the projecting end of the 
bar. The front housing D of the boring bench acts as 
a fulcrum and the pressure on the end of the bar causes 
it to spring up in the middle enough to allow the block 
to be removed by means >f the long rod F which is 
attached to it. 

After the removal of the wooden block two bronze 
supporting rings are placed in the gun. These rings, 
which are a close working fit to the gun and bar, are 
placed at quarter distances between the faceplate bear- 
ing and the boring-bench housing. The rings are slid 
in place by means of pipes which are attached to them. 
The pipe in the forward ring passes through a hole in 
the second one. One of the rings is shown in Fig. 2. 
After the rings are in place the gun is set dead central 
with the bar at the breech end and the cut can be 
started. 

The taper is attained by means of a former, or taper 
guide, G, which is fastened securely to the bar C 
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throughout the whole length of the gun. This taper 
guide is made in sections about 5 ft. long, and has the 
same taper that it is desired to give the gun. Into the 
guide is fitted a tool holder H about 16 in. long. A 
hollow feed rod 7 1 in. in diameter is attached to the 
toolholder H and serves the double purpose of supply- 
ing oil to the tool J and feeding the toolholder H along 
the guide G. When it is desired to start the cut a 
round-nose roughing tool J is inserted in the toolholder 
in the guide and a cut started about 0.02 in. less in 
diameter than the finished size. The depth of this 
roughing cut usually averages from about 0.14 in. at 
one end to about 0.15 in. at the other. A good flow of 
oil is forced to the tool through the feed rod J. The tool 
is fed up to within 1 in. of the first ring from the 
breech, and then the tool J and holder H are withdrawn 
and laid aside, care being used not to disturb the setting 
of the tool in the holder. Another holder H with a 
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The two cutting edges extend the whole length 
of the reamer and are ground to the exact taper de- 
sired. The reamer is mounted on the boring bar, which 
is supported behind the reamer by a taper bushing. 
Before taper reaming is started the gun has been step 
bored. The front end of the reamer carries a pilot bush- 
ing which fits snugly into the next cylindrical hole in 


taper. 


front of the reamer. The reamer is thus supported 
firmly at both ends and the result is a nearly perfect 
taper. In boring by this method the operation is 
stopped when the first reamer has been advanced into 
the bore the proper distance. This reamer is then 
withdrawn and a smaller one entered. The second 
reamer continues the taper forward of where the first 
one left off. After finishing with second reamer a third 
one is entered, and so on until the whole of the bore has 
been covered. It is thus seen that the total length of 
all the reamers used must be equal to the length of the 

















FIG. 3. 


finishing tool is then inserted and fed up to within 14 
in. of the ring, using a much coarser feed but a slower 
cutting speed than was used with the first tool. This 
finishes this part of the taper, and it is then necessary 
to remove the first supporting ring. The ring is re- 
moved by manipulating the overhang of the boring bar 
C, after which it is withdrawn by the pipe F to which 
it is attached. A taper ring, which has been turned to 
fit the bore about 3 in. back from the distance run by 
the finishing tool, is then put in place. The roughing 
tool and holder are again inserted in the guide and fed 
up to the next ring, after which they are removed and 
the finishing tool and holder are again inserted and fed 
up to the ring. The second taper ring is then put in 
place in the same manner as the first. Boring is again 
continued until the taper bore has been completed. The 
accuracy of the taper depends of course upon the 
straightness of the bar C and guides G. The shoulder, 
or shoulders, is obtained by varying the length of the 
tool. A radius tool is used to finish the shoulders. 

In the past the guns relined at the arsenal were 
always taper bored by the above method of using a bor- 
ing bar; but the present practice is to use this method 
only in cases where the number of guns of one model to 
be relined is small. In case enough guns of the same 
kind are being relined to warrant the expense a special 
set of reamers, formed in a similar manner to the 
ordinary packed reamer, is made up to give the desired 


TAPER REAMERS 


taper bore. The appearance of the reamers for a 12-in. 
navy gun can be seen in Fig. 3. In using these reamers 
the cutting edges are well lubricated by means of per- 
forated oil pipes. The illustration shows two of the 
taper reamers used for boring the seat for liners. 

The time required of this establishment for taper 
boring a 12-in. 45-caliber navy gun with the boring bar 
is 45 working days, or 360 hours, while with the 
reamers the time is reduced to 223 days, or 180 hours. 
The cost of a set of reamers for the 12-in. guns men- 
tioned previously is about $4500. The cost of fitting 
former guide on to a boring bar for the same job is 
about $1500, exclusive of the cost of the boring bar. 
As the reamers give a smoother hole and a more regulat 
taper than can be obtained by the use of a bar the 
corresponding shrinkage surfaces on the tube are easier 
to turn and a further saving of time results from the 
use of these reamers. 


Liberty Bonds as a Bonus 


The Presto Machine Works, Brooklyn, N. Y., has in- 
augurated a method of using Liberty bonds as a bonus 
for patriotic intention and faithful service. Employees 
can subscribe for a $50 bond and have one dollar a 
week deducted from their pay for 50 weeks as is usual. 
Those who remain with the company and complete their 
payments receive two $50 bonds with interest for nine 
months. The second bond is a substantial bonus. 
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Of course, you’ve bought one of 
the Bonds! No red-blooded Ameri- 


can can do less. Can’t you do more? 


You are not asked to give your 
money—only to lend it at a good rate 
of interest. But you could far better 
afford to give it than risk losing the 
war. 


Every American still thrills at the 
old slogan of “Not one cent for 
tribute, but millions for defense!” 
And we are defending ourselves just 
as truly on the soil of France as 
though we faced them on our own 
coast. 


If you doubted the possibility of 
indemnity before, you have only to 
look at Russia. Their belief in Ger- 
many’s statement of “no annexation 
and no indemnities” has cost them 
much valuable territory and an in- 
demnity as large as a bond issue. 


This is a war of resources—of men, 
of machines, of industry. And all 
these mean money, and yet more 
money. It means not only giving 
your spare change, but of sacrificing 


How Many Bonds 


Have You 
Boughtr 










many of the little luxuries and even 
comforts. And we have not begun 
to sacrifice as yet. 


Hundreds of thousands of our boys 
are in France—some never to return. 
Hundreds of thousands more must 
go before the war is won. And it 
can only be won by those of us who 
stay at home backing them up in 
every way. There must be no hesita- 
tion—no turning back. We must go 
on, and this means billions upon bil- 
lions before it is settled and settled 
right. 


No matter how many bonds you 
have bought—double it. The boys in 
khaki have risked their all and 
bought bonds besides. Buy every 
bond you can possibly carry, and sac- 
rifice a few comforts to do it. You'll 
appreciate them all the more after 
the war is over. And remember that 
every bond you buy is a gilt-edge in- 
vestment that makes you a real stock- 
holder in the greatest corporation in 
the world—the United States of 
America. 


Buy that extra Bond today! 
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Labor Turnover 


By PHILIP BRASHER 


Employment Manager, the Braden Copper Co. 





The question of labor turnover, like many com- 
paratively new ideas, is likely to be misunder- 
stood. This article explains the various phases 
of labor turnover and is replete with actual ex- 
periences obtained in different fields. 





find there are two methods that are almost invari- 

ably adopted—one is the purely practical, the other 
the terribly theoretical. I am going to adopt the first be- 
cause I believe it is the one method of treatment at the 
present time. There really should be nothing to prevent 
a discussion of the problem from a combination of these 
two viewpoints, but apparently there is. 

Labor turnover today is in exactly the same position 
where the discussion of efficiency was 15 years ago. We 
all realize the tremendous harm that has been done real 
efficiency because of its being absolutely misunderstood 
by the average man. That misunderstanding may have 
been produced in the beginning by those who being in- 
terested in discussing efficiency did not emphasize the 
fact that it is simply codified common sense. I trust 
that turnover will never have the many trimmings 
tacked to it which has resulted in so many cases of ap- 
plied efficiency being simply form instead of substance. 

The attitude of the average executive toward turn- 
over reminds me of the attitude of the average Mexi- 
ican toward smallpox. The Mexican believes that unless 
you have had smallpox you are considered to have missed 
one of the experiences of life, and it is presumed there 
is something radically wrong with you. I hope in the 
next ten or fifteen years that executives as a class will 
appreciate that a turnover of from 50 to 200 per cent. 
is not any more necessary than having smallpox. 

In the first place the subject is of such recent origin 
that it is not expected that we can know a great deal 
about it. There has however been a great change in 
five years, as now everyone interested in the subject of 
human relations in industry realizes that as “all roads 
lead to Rome” so does every different phase of human 
relation bear upon the subject of turnover. I find in 
very many instances a tendency to place the cart before 
the horse, to emphasize some particular point that is 
merely subordinate to the whole. 


|: DISCUSSING the question of labor turnover I 


REALIZING WHAT TURNOVER IS 


Why discuss labor turnover at all? Simply and solely 
because we are beginning to realize the tremendous loss 
involved in its practice and that we can no longer afford 
to ignore it. 

A week or two ago the New York papers stated “that 
the shipyards have to employ three temporary men be- 
fore they can get one permanent worker.” This lan- 
guage is very vague, but it can only mean that the ship- 
yards are at present working under a turnover esti- 
mated at about 400 per cent. a year. The papers are 
also full of the subject of housing shipbuilders and the 


wonderful lack of forethought in realizing that they 
had to be housed. Then too you will have observed that 
the question of “the number of rivets that should be 
driven in a day” is discussed pro and con. Anyone 
who has had experience with shipbuilding will tell you 
that a gang of five riveters should drive at least 300 
?-in. rivets, straight riveting, in the course of an eight- 
hour day. But to show you one of the subsurface effects 
of labor turnover let me give you an instance. 

About ten years ago I had charge of some shipyard 
work, and as is usual it included a good deal of rivet- 
ing. I started a gang of riveters at work one morning, 
and realizing that I was somewhat strange they evi- 
dently desired to test me out; when I came back at 12 
o’clock they had driven, to be precise, eight rivets. After 
thinking the matter over and wondering whether to 
fire them or simply give them a vacation I decided we 
needed them too badly to permit of their discharge, so 
I gave them a two-weeks’ layoff in which to think about 
the matter. When they came back they were a chast- 
ened crew and I had no more trouble with them. The 
fact that they wanted to see how far they could go with 
a new man caused the loss of these five men’s services 
for two weeks at a time when they were particularly 
needed, and it might have caused their discharge. This 
shows how turnover causes turnover. 


DEFINING LABOR TURNOVER 


The definition of labor turnover as adopted by one 
association is: “Turnover is the change in personnel 
brought about by hiring and termination of employ- 
ment. Many conditions enter into these changes, some 
of which are beyond the employer’s control or influence. 
Other conditions are largely within the control of the 
employer, and because of their obvious importance they 
demand serious consideration. Problems relating to 
personnel are no less vital than problems relating to 
markets, materials and machinery. Conditions affecting 
turnover lie at the heart of all personnel problems. In- 
telligent consideration cannot be given these conditions 
without knowledge of the facts, and such knowledge de- 
pends upon accurate data. “It is impractical merely to 
group or express in total percentage all the factors en- 
tering into turnover; these factors are irreconcilable. 
It is of value to know the percentage of exits, but it is of 
more value to know the causes of those exits; there- 
fore a detailed analysis of reasons underlying termi- 
nation of employment becomes valuable.” 

This definition should make it clear that those who 
are discussing this subject have at least arrived at a 
common ground and know the problem which they have 
to face. 

A large number of attempts have been made to esti- 
mate the cost of turnover. Mr. Loree of the Delaware & 
Hudson R.R. figured that every time a railroad changes 
one of its chief executives it costs them $1,000,000. On 
the other hand Alexander Magnus has estimated that it 
costs about $8.50 to replace an unskilled laborer and 
about $73 to replace a skilled worker. I notice recent 
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estimates that shipyards figure that it costs them today 
about $40 to replace an ordinary workman. 

In 1906 and 1907 I was chief engineer of a company 
doing work that required a great deal of Italian labor— 
simply plain shovel men. Roughly we were employing 
about 1000 of them, and a conservative estimate of the 
labor turnover in that case would have been about 1200 
per cent. However, it did not particularly bother me 
at that time. Nevertheless, in that particular case Mr. 
Magnus’ estimate of $8.50 would have been very high. 

Times change. At present practically every man I 
hire represents an average investment of about $2500 
in cold cash without estimating other losses; labor turn- 
over is very real tome now. Therefore the cost of turn- 
over is one of those intangible things impossible to prove 
definitely one way or the other. All we can do is to use 
our common sense and imagination—attempt to visual- 
ize the consequences involved in the change of a big man 
in an organization. The change of a small man can 
be figured in dollars and cents, but changing a big man 
costs money, time and loss of product. 

I may be wrong, but I firmly believe that a large per- 
centage of concerns that employ more than 100 men 
would average about 200 per cent. a year turnover if 
they kept records. There is a’ munition plant some- 
where in this country not over 3000 miles from New 
York employing about 3700 men, whose turnover has 
been running about 6700, or almost 200 per cent. a 
month. This has practically been cut in half recently 
by introducing a large number of girls on cutting ma- 
chines, providing them with Victrolas for dancing, a 
jazz band three times a week, a restaurant supplying 
good food, and many other features. Instead of a fore- 
man indiscriminately firing a worker, as was done for- 
merly, no man can now be discharged before being sent 
to the employment bureau and given a choice of work in 
some other department unless he has been convicted of 
a very serious offense, in which case the employment bu- 
reau then discharges him outright. 

Turnover, like the poor, we have always with us and 
probably always will. It is an individual problem. When 
you have discovered approximately how much it is cost- 
ing you and you have reduced your individual labor turn- 
over to what you consider the irreducible minimum, 
compare it with your neighbor’s and concentrate on your 
local and then on your national situation. Improvement 
in turnover, like charity, should begin at home. 


How To REDUCE LABOR TURNOVER 


I believe that labor turnover can be reduced to the 
irreducible minimum—whatever that is—say anywhere 
between 3 per cent. and 25 per cent. a year by 


1. Hiring the best employment manager that can be had. 

2. Doing exactly what he wants when he wants it. If he 
is not the biggest and best man you can get do not hire him. 
If he has not your entire confidence after six months fire 
him; for rightly or wrongly he will never be able to accom- 
plish what he ought to for you without it. 


If he is on to his job his first efforts will be to keep 
the good men he already has by considering 


a. Wages, bonuses, pensions, delayed premiums and all 
other methods of compensation. 

b. Eliminating indiscriminate firing by the foreman. 

c. Hours of labor. 

d. Working conditions, safety, health and comfort. 
e. Proper food at the proper time (poor food in my 
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opinion is at the bottom of more labor trouble than almost 
any other one cause). 

f. Living conditions, housing, transportation, amusements, 
etc. 

g. Education, both in and out of the plant. 

h. Other things involved too numerous to specify. 

He will consider these not necessarily to change any 
one of them, but to see that everything is being done 
that can be done in fairness to the company and to his 
employees. All that either of them wants in most 
cases is a “square deal,” but they both do not always 
know it. 

He will try to get more good men by 

a. Proper selective methods. 


b. Judicious advertising (I mean real vress-agent stuff, 
not merely “men-wanted” column ads.), favorable notice in 
trade papers of the conditions cited, and running an organ- 
ization sheet weekly or monthly (if it is well done) are very 
effective, but the most effective of all is the man-to-man 
talks by satisfied employees with their friends outside. The 
secret is in making good men want to get into your organ- 
ization not onto your pay roll. 

ec. Getting the proper records, references and available 
history of all applicants. 


THE HUMAN RELATIONS 


As I said before, the human relation is a potential 
cause of labor turnover, and the best thing to overcome 
deficiencies in this respect is to analyze the causes by 
departments and so find out where the worst conditions 
exist. One of the most expensive and far-reaching 
causes is the ineffective and improper method of selec- 
tion and employment. In the last few years, which have 
been strenuous ones from the labor-turnover standpoint, 
the organizations which have come through in the best 
shape have been those that have had one man in charge 
of employment work. This man should be the biggest, 
best educated, most broadminded and most courteous 
cne you can afford to employ. If you cannot afford such 
a man for your own business a coéperative agreement 
with neighboring firms can be made to work very sat- 
isfactorily. The right man in the right place here will 
ccunt for more than any other one position in your 
organization. If he knows his work he will consent to 
be responsible only to one of the highest officers in your 
company and he will insist upon the right to consider 
the conditions I have outlined above and get action upon 
his decisions within a reasonable time. 

In selecting men honesty, industry, intelligence and 
health are fundamental, yet consideration of them is 
often neglected. Health is, of course, something that a 
man should have when he starts the job, and care should 
be taken to see that it is conserved. Intelligence, like dy- 
namite, should be carefully handled. Never use a razor 
where a knife will do. I know of a man who for 37 years 
has pasted little pieces of paper on little pieces of felt. 
I maintain you could not find a better man for that par- 
ticular job, for he has just the right combination of 
health, industry and intelligence. More attention should 
be paid to dishonesty than is done at present. Like so 
many other causes of labor turnover, it seems to be con- 
sidered a necessary evil. I stopped a man coming out of 
a shipyard once because of the peculiar manner in which 
he walked, and I found 80-odd pounds of copper sheeting 
wound about him under his clothes. Another employee 
used to bring his umbrella rain or shine. One day it 
rained and he thoughtlessly opened it as he went out of 
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the gate, and a rifle barrel came clanging down in the 
street—he did not come back. Rifles are carried out a 
few parts at a time and assembled and sold outside. A 
dishonorable employe will spread distrust throughout 
a whole organization. 

The next question is that of wages. I believe it is 
economical to hire and hold the highest priced man 
-ou can afford. I know of a town lying between two 
other industrial towns and I know that mechanics fre- 
quently after leaving A will not even get off the train 
at B, but will pay the carfare in the longer journey 
to C. Reason is B has the reputation for paying low 
wages, so the best mechanics avoid it and go where they 
ean get what they consider their due. In other words, 
water runs downhill and the best men will naturally 
gravitate toward the organization, town or city having 
the most satisfactory general conditions. 


IN FRANCE BEFORE THE WAR 


When I was in France in 1913-1914 the French working 
men were in a similar frame of mind as our own work- 
ing men today. Good workmen seemed very scarce and 
there was a great deal of Socialism, syndicalism and 
sabotage. In and near Paris and in northern France 
there was great difficulty in holding the men. In the 
south it was not so bad. Any man who attempted to do 
more than the local powers had decided upon found 
his tools broken or mislaid, his machine out of gear, or 
he could not get his cutting tools sharpened, all this of 
course being done on the theory that if more than a 
certain amount were earned during the day by any one 
man the price would be cut. Unfortunately price-cut- 
ting is so frequent that it gives working men a basis 
for complaint. 

I think that that sort of thing on both sides ought 
to be wiped out. Some simple, safe and sure method 
ought to be devised whereby when the word of either 
the employer or employee is given they should be com- 
pelled to keep it. How can we expect to make nations 
keep their word if we cannot compel individuals to do 
I know many will say that this is impractical, if 
not impossible, but I do not admit it. 

One method I have found to work very well, both 
here and in France, is to specify the minimum amount 
that an employee can earn. When the French companies 
I was with at my request told their workmen that they 
did not wish to retain in their service any man not 
skilled enough to earn at least 10 fr. a day the men 
jumped in and earned it without any trouble, though 
the previous average was less than 8 fr. a day. 

In England, in order to avoid the constant shifting 
from one factory to another, which has been going on 
during the war, they have adopted the plan of refusing 
to employ any woman for six weeks unless she brings 
with her a reference card from her last position stat- 
ing that she left with their consent. This is worthy of 
much thought, but it frequently results in injustice and 
consequently should be modified in some way. 


so? 


MENTAL CONDITIONS Must BE CONSIDERED 


When you speak of conditions you must consider the 
‘nental as well as the physical; the personal and pleas- 
ant talk between superior and subordinate; the absence 
of nagging; the presence of occasional encovragement 
and feeling of man toward man rather than company 
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loyalty. It has been my experience that men want some- 
thing personal to be loyal to. The foreman typifies the 
company to the average workman, and the president is 
the company to the average executive. 

As a distinguished speaker at an employment man- 
agers’ conference not so long ago said: “No matter’ 
how fine the company’s policy; no matter how good the 
company’s intentions, look to your foreman, for he is 
your representative in the eyes of the men. Men 
worked and fought for Jim Hill, not the Northern Pa- 
cific Railroad Co., and for Charlie Schwab, not the 
Bethlehem Steel Co. 

At the hotel where I am staying little personal touches 
are added to show the employees that their work is be- 
ing appreciated. Service stripes are given; a medal is 
awarded once every month for the best kept floor, 
bonuses are paid for certain lengths of service. The 
owner said to me: “Our reason for doing this is that 
it works both ways. The employee likes to know that 
we appreciate his having been with us for years, and 
the guest who is met by an employee with a number 
of service stripes on his sleeve realizes from the service 
which he gets what we are attempting to do.” 

Another great cause of turnover is the power of in- 
discriminate discharge by the foreman. This is prac- 
tically suicidal in almost every case. Once in a while 
we find a foreman big enough to exercise this power 
with proper discretion, but usually they are few and 
far between and it does not pay to rely upon it. 


GooD Foop A BIG FACTOR 


It has been my experience that one of the biggest 
factors in keeping employees satisfied in army camps, 
lumber camps, mining camps and regular industria! 
plants is in keeping the employees well fed at a reason- 
able rate. There is no way in which an industrial or- 
ganization can spend money to greater advantage than 
to spend it on the employees’ table. Even if it amounts 
to a financial loss, even if the operation of the proper 
eating facilities requires a certain outlay beyond the 
receipts it will be repaid hundreds, possibly thousands, 
of times in the amount of money saved by retaining con- 
tented, well-fed and happy employees. I have in mind a 
large mail-order business in Buffalo, which feeds all 
its employees in its own building, and I know of no 
concern that operates on a more efficient basis and that 
has a better looking or more healthy lot of employees, 
and judging from their talk, a more satisfied one. 

One of the biggest corporations in the world furnishes 
daily its executives with a luncheon served in a most 
democratic manner, but the food is as good as can be 
obtained at any restaurant in New York. 

In the camp of the first training regiment at Platts- 
burg in 1915 there was no subject more frequently dis- 
cussed, particularly by those who had been accustomed 
to camps, than the excellent food served at that time. 
It was the general opinion not only of myself but of 
everyone else that it was a big factor in making Platts- 
burg a happy camp. In my recent work in training 
camps I endeavored to find out which were satisfied com- 
paines and which were not, and in every instance I 
found that the happy companies were those in which the 
cooks and the food were well spoken of. I have men- 
tioned briefly the points I consider most important in 
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the hope that it will promote discussion of.them dur- 
ing the evening. 

In closing I would like to call your attention to the dif- 
ference between army turnover and the average. indus- 
trial turnover. It is this: The first is unavoidable and 
the second ‘is not. In trying to explain to officers of 
high rank the reason the turnover in the army :should 
be considered I pointed out what they admitted to be 
true, namely, that the army of today is composed of a 
group of specialists. Each unit is supposed to have a 
certain number of skilled men of various trades with it 
at all times or it loses its efficiency. If a division goes 
into battle and gets shot up it will not do in this day 
and age to telegraph back, “We have lost so many men; 
replace them.” In order to bring that unit back to its 
original efficiency the commanding officer must be able 
to say, “I need five electricians, six machinists and two 
carpenters to replace casualties sustained.” Due to the 
system installed by the Committee on Classification of 
Personnel of the Army he can now do this, though six 
months ago he could not; furthermore he can be sure 
that the men sent to him will be capable of doing the 
work. 


EFFECTS BEING REALIZED 


That even the army—the most conservative of organ- 
izations—has at last admitted the necessity of consider- 
ing turnover is convincing proof that at last its far- 
reaching effects are beginning to be recognized and con- 
sidered. 

So when you have said labor turnover you have 
enunciated the greatest problem facing us today in the 
world of industry, one that embraces practically all 
others. This is the problem that must be considered 
first, and on its successful solution depends our future 
supremacy as a nation. 


A Letter to Harry—Not From 
His Uncle 


Dear Harry—Through the kindness of your uncle I 
had the pleasure of reading your interesting letter on 
page 68 of the American Machinist, and have since 
thought about it a great deal. The more I think about 
it the more I wish I might become acquainted with you. 
However, since that is im- “ah 
possible I will take the kA >) 
liberty of writing you a 
few lines. 

When I heard that you 
had severed your connection 
with the company where 
you were serving your time 
as an apprentice I was 
somewhat disappointed, 
especially after your hav- 
ing completed two-thirds of 
your course, for I felt that you had let an opportunity 
siip by. I am sure your wise and experienced uncle would 
have advised you to remain until your course was com- 
pleted. But after reading your letter I said to myself: 
“That boy is a wonder; he’s a genius—the machine 
shop is no place for him.” That is what I thought to 
myself, Harry, and I believe it to be true. A machine 
shop is no place for a youth like you. No shop super- 
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intendent wil! ever appreciate your ability, for, my boy, 


Your place’ is on the editorial 
— 


you are a_literary genius. 
staff of some first-class newspaper or magazine. 
see if I am not correct in my reasoning. 

In my experience with apprentice boys’ I have never 
yet discovered one who could produce a paragraph. like 
the following taken from your. recent .letter—nat:.even 
the high-school graduates: “The human enyironment?is 
very interesting. I haye heard my; eldérs speak’ of>the 
shop as a world in miniature, containing men ofthe 
most diverse types; but in the scene -of my previous 
labors there was but-a dull monotony—just a lot of 
young fellows.trying more 
or less strenuously, accord- 
ing to their several dispo- 
sitions, to acquire a knowl- 
edge of the trade; and in- 
structors, who often seemed 
to me as uniform and in- 
differentiated as if cast 
from the same pattern.” 

How often have you found 
young fellows of your age 
who could turn a literary production equal to the 
above? Never, I believe. Here’s what you would get 
from the average apprentice boy: “Gee, this shop’s in- 
teresting. There’s a lot of funny things around here. 
My old man told me once that there’s about as many 
different guys in a shop as there are in this world; 
but the old shack where I used to work was dead-- 
just a lot of young guys all trying to get a boss’s job 
because a boss gets good pay and don’t have to work; 
and some school teachers who wear good clothes and 
learn us nothing.” 
Then there were some 
other parts of your 
letter that impressed 
me as remarkable. J’ll 
call your attention to 
a few more. “Another 
neighbor, a Russian, 
is his equal in linguis- 
tic acquirements, and | 
surpasses him in one ~~ 
respect, as his English is far better than mine.” 
Russian also should never have entered a shop. | 

“Never again can I share the insular, parochial be- 
lief so common among us, that we, and other English- 
speaking tribes, have a monopoly of desirable qualities.” 

“What a melting pot this country is, if one may judge 
from the lesser world, this microcosm, the shop!” 

These are only a few examples of the excellent com- 
mand of the English language you displayed in your 
letter. 

Now, just a word in closing. With your literary 
ability and excellent vocabulary and command of the 
English language I would advise you to look for a 
vacant chair in some technical-journal office or in the 
advertising department of some large industrial con- 
cern, where your ability will be appreciated to the full- 
est extent and where your machine-shop experience 
will also be of value to you. There’s a future ahead 
of you in this work, and you’ll never have to go on a 
strike for an increase in salary. And there’s no fear 
of being “junked” in middle age, if you live so long. 





“got a jobsky in your shopsky: 





[The 
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Bending and Drilling Tubes, Angles and 
Flat Sections 


By FRANK A, STANLEY 





This line of work includes the bending and form- 
ing of brass and steel tubing, the punching and 
shaping of angles and flat sections, the bending 
of wire tie rods and the drilling of long tubes 
with multi-spindle machines. A large amount 
of material is worked up in the factory from 
which these data were obtained, and this article 
describes some of the special apparatus used in 
performing the various operations. 





I spent a little time looking into the methods 
of some of the local factories for machining, 
bending and otherwise manipulating brass and steel 
tubing. There are more 


Re comt « while in the city of New Orleans, 


weights is drilled prior to assembling operations. The 
brass and steel tubing ranges in diameter up to about 
3 in. or more, and the number and sizes of holes drilled 
in the various members of the head and foot of a tubular 
bed frame will vary with the general design; in any 
event there are several holes to be drilled in every piece 
of tubing that enters into the construction of these 
more or less elaborate frames. 

Drilling machines for bent as well as straight lengths 
of tubing are used here, as this type of machine allows 
the work to be drilled after it has been bent to any 
desired radius, thus obviating any difficulties that might 
arise if it were undertaken to shape up the tubes to 
the necessary degree of curvature after the holes had 
been drilled. The multiple-spindle drilling machine 

illustrated in Fig. 1 as 





uses to which such mate- 
rials are put than one would 
suppose to be the case 
unless special consideration 
had been given to the sub- 
ject. 

A few articles may be 
mentioned which are not 
ordinarily thought of as 
belonging to this output, 
such as curtain and drap- 
ery rods, door and window 
attachments, _lighting-fix- 
ture parts, bathroom equip- 
ment and metal beds. 

Among the New Orleans Se ai 








adapted for the operations 
on work of this character 
embodies some interesting 
features, a number of 
which are best seen in the 
front view, Fig. 2, which 
represents distinctly the 
machine with the work re- 
moved to show the holding 
apparatus and certain other 
details. 

Any number of heads can 
be used on this machine, 
and the spacing between 
spindles is readily regulated 
to provide various combina- 








establishments handling a 
large amount of tubing in 
the manufacture of their 
regular products is that of the Crescent Bed Co., Ltd. 
Fig. 1 is a reproduction of a view taken in the depart- 
ment of that plant, where tubing of various sizes and 


FIG. 2. 





FRONT VIEW OF HEAVY DRILLING MACHINE 
WITH WORK REMOVED FROM FIXTURES 


tions of center distances. 
The distance between outer 
heads will give a maximum 
length between holes of nearly 44 ft. Whatever the 
length of work, it is well supported immediately under 
each spindle by a special type of V-block, so that the 
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table with its attachments constitutes a fixture adjust- 
able for any diameter of tube. Guide bushings may 
be used in the tops of the V-supports as indicated in 
the engravings. 

The spindles are driven by spiral gears and the table 


has a power feed to carry the work upward against 
the drills. It must not be thought because the machine 


a *. 


FIGS. 3, 4, 6, 7, 8 AND 9. 


8—Another drilling operation in a machine designed e ‘ 
5 Fig. 7—Operations on 


Fig. 
drilled tubes. Fig. 6—Side view of tube-bending machine. 
Fig. 8. 
are shaped up for the long gang presses 


Use of special trucks and racks for preserving finish on tubes. 
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is adapted especially in this case for drilling light 
tubing that it is a light-weight tool, as it weighs 
something like 24 tons and is capable of drilling simul- 
taneously a series of holes up to a 2-in. diameter. 

In the work under operation in the view, Fig. 3, 
the drills are shown in use without guide bushings, 
but these may be applied wherever considered advisable. 





Parsee Gee se ae 


ey SS 


SOME OF THE OPERATIONS AND MACHINES USED 


specially for bent tubing. Fig. 4—Assembling bed frames from 
light bends and preparation for assembling. 
Fig. 9—Corner of machine shop where many big dies 
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The machines of this type are operated very rapidly 
and they may of course be fitted with almost any desired 
type of drilling or boring tool, and on certain kinds 
of materials a straight fluted drill may be used in 
place of the regular twist drill to avoid possibility of 
hooking under the inner surface of the work when the 
lips are breaking through the metal. 

The two machines shown at work are only part of 
a number of similar tools which are found of the 
greatest service in operations of the character indicated. 





FIG. 5. GENERAL PLAN OF TUBE-BENDING APPARATUS 

In Figs. 1 and 3 a great number of straight tubes 
and many bent sections will be noticed ready for passing 
to the assembling benches, of which several are shown 
in the department view in Fig. 4. The reproduction 
shows distinctly the method of fitting together the 
straight cross members of a bed and the assembling of 
the smaller spindles or vertical tubes which serve as 
ties between the cross tubes. Small interior bolts or 
rods are used for securing all parts firmly together 
before the work is passed along to subsequent processes. 

The bending operations on steel and brass tubing 
as conducted at the plant herein described are accom- 
plished with the metal cold, and without filling the 
tube with sand, resin or any other substance, yet the 
tubes come out of the apparatus without wrinkles or 
deformities of any kind. 


DETAILS OF BENDING 


The principle of the bending process is represented 
in Fig. 5, and one of the machines used in the operation 
is shown in Fig. 6. There are a number of different 
bending outfits in the department, but the illustrations 
referred to will suffice to show the general principle of 
operation. 

In the illustration, Fig. 6, there will be noticed a 
worm-driving gear A. This gear is mounted upon a 
vertical spindle which is squared at its upper end to 
receive the bending dies or forms, so that these mem- 
bers can readily be changed for different work by lifting 
them off the spindle and replacing them with the ones 
required. 

The pair of concave jaws at the left in the illus- 
tration and which are shown resting upon the round 
table are utilized to grip the tubing and bend it around 
the dies. The upper jaw of the pair is suspended 
from the inner end of an operating lever which is 
pivoted to the front end of a link, attached by its rear 
end to the main jaw, as clearly indicated in the view. 
When the machine is set in operation, the work is first 
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clamped between these jaws by the attendant pulling 
down the clamping lever; the clutch then being thrown 
in, the jaws are carried around to the rear and bend 
the tube about the die which is at the center. 

Referring to Fig. 5 the clamping jaws are seen at 
A, and the dies at B. Before the machine is set in 
motion the clamping jaws stand at 90 deg. to the right 
of their present position, or with their ends against 
the left-hand end of guide jaw C. Rotation of the ap- 
paratus to the left brings the jaws A to their right- 
angle position relative to the front of the machine and 
causes the tubing to be drawn around into the curve 
required. 


PREVENTING WRINKLING 


Of course where a 90-deg. bend is not required, the 
operation can be stopped at any desired point auto- 
matically, the process being the same whether right- 
angle work or bends greater or less than a right angle 
are desired. In all cases the inside of the work is 
reinforced against collapsing or wrinkling by a closely 
fitting arbor D which follows the tube up to the very 
point of bending; in fact it does more than that, for it 
has a short section at E which is connected to the main 
arbor by a ball joint so that it floats freely and thus 
is enabled to support the interior of the tube for a 
short distance after the start of the bend. This feature 
is brought out by the illustration, and it will be un- 
derstood from the foregoing’ description that as the 
tube is drawn ahead by the swinging around of the 
clamping jaws A, it must also draw along over the 
arbor, and every point in the bend must be controlled 
in the process by the floating section EH, combined 
of course with the concaved guiding faces of the dies. 

Another feature that should be noted is that the’ 
arbor is not secured positively for endwise position; 
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A SET OF SECTIONAL TOOLS FOR BENDING WIRE 
RODS IN THE BIG PRESS 


FIG. 11. 


instead, it is attached to a small wire cable which leads 
back to the left and down over a sheave wheel, a 
weight being attached to the end of cable. In opera- 
tion, the action of the tube in being drawn ahead around 
the dies and over the arbor tends to pull the arbor 
forward within limits by frictional contact in the bore; 
thus the arbor naturally finds a position in the work 
as far forward as possible, the position being dependent 
upon the character and radius of the bend; and it as- 
sumes at all times a position best suited for keeping 
out wrinkles or other irregularities in the surface of 


the material. 
Brass tubing as large as 3 in. in diameter, and steel 
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tubing up to 2 in. in diameter, can be handled in this 
machine. There is much material to be shaped and 
bent which is so small as to admit of advantageous 
working by other processes, and some parts made of 
such light material will be noticed in Fig. 7 where bent 
frames and rods are being drilled or otherwise machined 
preparatory to assembling. 

A great deal of such work can be handled with press 
tools of one kind or another, though where there is a 
large variety of comparatively light material to be bent 
a hand-bending rig is available. 

I wish to call attention to one or two points in the 
system of handling tubes and other parts in the various 
departments in a manner to prevent unnecessary bruis- 
ing of surfaces and to facilitate in general the move- 
ment of the work through the factory. The illustration, 
Fig. 8, which represents a portion of the lacquering 
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customary, in order to hold long lengths of stock while 
being finished for use in the punch presses, as much 
of the press work in a plant of this character is on 
long strips of metal, angles, flat sections, etc., where 
the whole piece is placed in the dies and a long series 
of holes punched simultaneously, or a lot of openings of 
various shapes cut out at once. The dies for such oper- 
ations are customarily made up by inserting individual 
die blocks into a long holder or into a special form 
of bolster, and similar disposition is made of the 
punches. 

An interesting type of press for handling work of 
the character indicated above is illustrated in Fig. 10. 
This is shown with the work removed in order that 
the punches and dies may be more clearly seen. It is 
of a design quite generally employed in the plant for 
punching flat stock and angles and for riveting work 
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FIG. 10. A MULTIPLE PUNCH PRESS HANDLING 


WORK UP TO 43 FT. LONG 


department, is selected to show a typical truck for tubes, 
rods and other parts, and racks for both long and short 
work. 

The truck is of steel angles with a series of shelves 
for small parts and sets of hooks on the shelf-ends for 
hanging up finished tube lengths. The tubes are thus 
suspended from the inside so that no portion of the 
exterior comes in contact with objects likely to injure 
them. The long tubes shown to the left in the illus- 
tration are kept in a sloping rack which has separate 
compartments for each tube, and the short parts on 
the truck are kept in trays which are drilled to provide 
a separate chamber for each piece. 

The work of the machine shop connected with the 
plant consists of repair work, making of special punches 
and dies and other tools, and the construction of a 
special machine now and then. The equipment of this 
department is not elaborate, but some of its operations 
are quite unusual, particularly in connection with the 
making of press tools and similar devices peculiar to 
the necessities of the factory. 

A corner of the shop is shown in Fig. 9 which 
represents in the foreground a shaping machine at work 
on a die block. The vise on this machine is kept fitted 
up with special jaws which are longer and deeper than 


FIG. 12. 


A 17-TON PRESS TAKING 10 FT. BETWEEN HOUS- 
INGS AND PUNCHING 40 HOLES AT ONCE 


of this kind, the capacity of the machine being suffi- 
cient to give 43 ft. between outside punches. 

The arrangement of the punches and dies is shown 
in the illustration, and it will be observed that they 
admit of adjustment to give any desired spacing be- 
tween holes, both punch holder and die base having a 
longitudinal guide for the separate tools in which the 
individual members are secured by the clamping screws. 

As for the press itself it has a back-geared drive 
and two pitmans for operating the ram or crosshead, 
which slides in V-guides. The adjustment between 
pitman and ram is effected by a cross-shaft and bevel 
gears, so that both ends are adjusted uniformly. 

One set of tools of this nature is illustrated by 
the sketch, Fig. 11, which shows the outfit for shaping 
up a lot of small wire tie rods made from }-in. 
material. 

The bodies of punch and die members are made up 
of 3-in. square steel, 4 ft. 6 in. long, trued up parallel 
on opposite sides and then put into the shaping machine 
vise in Fig. 9, where a series of seats are cut out 
crosswise to a depth of about { in. to receive the punches 
and dies proper. The distance between successive die 


openings is determined by feeding the table carefully 
for each setting before starting cuts, and when the 
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side movement is exhausted, resetting the bar of mate- 
rial in the vise and calipering over a test cut made to 
establish the shoulder of the next opening. Obviously 
there is no especially close degree of accuracy required 
in the bending up of the offsets in the wire shown on 
Fig. 11, but in order to secure alignment of punches 
and dies and a correspondingly satisfactory operation 
between them, it is necessary to space the openings in 
the long bars or holders quite closely. 

The dies and punches themselves are of regular tool 
steel handled and treated in the usual fashion, and 
after hardening they are secured in place by fillister- 
head screws and dowel pins. 


LIFE OF THE DIES 


The life of such dies is naturally indefinite owing 
to the simple character of their working surfaces and 
the fairly easy service in which they are employed. 
They are, however, easily replaced when for any reason 
one of them becomes injured or unduly worn down. 

Dies of longer dimensions than given for the 
tools in Fig. 11 are generally made up in two 
lengths, as a more satisfactory construction is thus 
possible. For handling this extra long work there is 
a press which is well worth illustrating, as it shows 
some of the heavy equipment which is made use of in 
machining what might be considered light work, but 
which because of its length and the number of holes 
required makes it necessary to resort to big, powerful 
tools. 

Thus Fig. 12 illustrates a press that will take in 
10 ft. between housings, and is adapted to the opera- 
tions of punching long angles and flat bars. This 
machine weighs nearly 17 tons and will punch as many 
as 40 holes +4 in. through 4 in. hard angle, and at the 
same time cope the ends. 

The arrangement of dies and punches will be under- 
stood, and almost any kind of a long job is possible with 
slight modification in the tools, although the equipment 
is specially adapted for punching long angles and bars 
for couches and davenports. 

In genéral design, the slide, pitmans, adjustment 
gearing, drive, etc., are similar to the corresponding 
parts of the smaller press, shown in Fig. 10. . 


Beating the Gear Cutter 
By DONALD A. HAMPSON 


We had a number of small pinions to cut at a lower 
price than we could do it on the gear cutter. It was 
a hard piece to hold satisfactorily, and much time was 
spent in running up the work and indexing. The cost 
ran from 3 to 34c. for each piece, which was too much. 
A study of the matter developed the fixture shown, 
which proved to be satisfactory. The fact that the 
teeth did not have to be perfectly shaped as long as 
they were correctly spaced was a factor in deciding on 
the design used. 

A cast-iron base A is bored to receive the steel spindle 
B, which is made a nice turning fit. The base is split, 
as shown, at the right of the cut and adjustment pro- 
vided by a binding bolt C. The steel ring D, on the 
periphery of which is turned two index rings EF and F, 
is made a press fit on B, and is further held by a 
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Woodruff key. The ring D bears upon the top surface 
of A and is held to a bearing by the ring nut G let 
into the bottom of the base. The lower index ring F, 
which is the one used for this job, is cut for 13 divi- 
sions corresponding to the number of teeth in the gear, 
the notches being of 10-deg. included angle. 

The index pin H is shown at the left, its action being 
obvious. The upper end of the spindle B is bored to 
receive the piece to be cut, and the split bushing shown 
at J keeps the work from turning through pressure 
applied to the tightening bolt L. The bushing J is held 
in place by a small annular nut K. 

The shoulder of the piece to be cut comes on the 
arbor center line and is never changed. This produces 
a slightly concave tooth face, but this concavity on so 
narrow a surface is hardly distinguished and is not 
detrimental. By so locating the cut and feeding straight 























<0 Treadle 


DETAILS OF THE GEAR-CUTTING FIXTURE 


in, the actual cutting takes but a fourth of the time 
consumed by the regular method. The cut is down- 
ward against a rigid support, permitting a coarse feed 
and high cutting speed. 

The arrangement is such that chips take care of 
themselves and the operator has nothing to do after a 
cut but to turn the screw L, pull out one piece, insert 
another and tighten up again. A cutter guard shown 
in part at M makes it safe to work close to the cutter 
while it is running. A foot treadle operates the index 
pin through the rod and bell crank. The actual turning 
of the ring is done by hand, the large diameter making 
this easy and also securing accuracy of spacing at the 
cut. 

In use the fixture was set up on a hand-milling ma- 
chine. The table of this machine has a screw feed, 
which is preferable to lever feed because of the more 
even pressure applied to the cutter. Stops on the 
table limit the travel to the minimum amount for 
loading clearance and the operator is thereby prevented 
from consuming time in unnecessary movements. The 
index pin is drawn by a touch of the foot on the treadle 
and is returned by a spring not shown. After an hour’s 
practice this became almost automatic and the boy 
makes the move unconsciously. One hand feeds the 
table in and out and the other turns the ring carrying 
the spindle and gear. 

Based on the shop charge of 60c. an hour for the 
boy’s time, the gears cost less than lc. per piece. An 
average of 70 to 80 pieces per hour are turned out, 
though it is a common performance to cut 100 an hour 
for long periods. In fact the cost of the fixture was 
earned on the first 10,000. Out of this number over 1 
per minute that were turned out. 
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WE HAVE GOT TO WIN THIS WAR 


By FRANK C. HUDSON 


Go visit the yards that are building ships; 
See the keels and the ribs in the many slips; 
Watch weil the riveters, all aglow, 

The building of engines to make them go 
To carry our boys, with food and guns, 
Who are fighting our fight against the Huns. 


Tu EN go to the shop where the guns are made, 
The guns for our army, unafraid, 

Where the guns are forged and bored and turned 
For the army the German kaiser spurned. 

Go see the shells, by tons and tons, 

To carry our message to the Huns. 


"Tuink not that ships, and guns, and shells, 
That the many tools of the war-time hells 

Can be made without money to pay the men 
Who must mine, and forge, and mine again. 


Bond after bond, as we’ve begun, 
Will long be needed to beat the Hun. 


Bur we who are safe in the “over here” 

Must furnish the ships, the guns, the cheer 

For the boys we can ill afford to spare, 

Who are fighting our fight, in the “over there.” 
Our money and work must supply the guns 
For our boys who are saving us from the Huns. 
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A Psychological Study of Draftsmen 


By FRANK H. SOMMERS 





Within the last few months a considerable amount 
of matter has been printed in technical journals 
relative to the faults of the men in the drafting 
room in the designing and drawing of various 
machine and fixture parts, and the mistakes and 
shortsightedness of some of the boys out in the 
shop in executing the machine work from said 





drawings. 
NYONE who would constitute himself a judge and 
Az a verdict on who is to blame for some of 
the mistakes made in our drafting rooms and 
factories would indeed find himself in a difficult posi- 
tion. Anyone who has had the care and responsibilities 
of a drafting room and machine shop upon his shoulders 
and has been called on to straighten out a tangle some- 
where between said drafting room and machine shop 
will know what an amount of velvet diplomacy and 
saintly patience must sometimes be brought forward in 
order to smooth over the faultfinding of the machine 
shop and the “better than thou” attitude of the drafting 
room. 

The writer has served his time both in the shop and 
at the drafting board and has during his spare moments, 
as a sort of an “indoor sport,” tried to analyze certain 
psychological facts which have proved to be interesting 
and sometimes very aggravating. The writer does not 
wish to compound a rule or sweep away with a wave 
of the hand the experience of more well-informed men, 
but in analyzing that unseen but ever-present thing 
called “atmosphere” the writer, if pressed for a state- 
ment, could truthfully say, and no doubt many will 
agree with him, that the atmosphere of the machine 
shop, all things considered, is far better than that of 
the drafting room. (Draftsmen, kindly keep your 
seats!) 

The writer does not wish to bring forward any 
points of a technica? nature, but will try to deal solely 
with the psychological aspect of the case. It has been 
his experience that whenever the question was argued 
from the technical standpoint the geniuses of the draft- 
ing board ultimately, one and all, would try to impress 
upon their hearers their superior technical knowledge 
and training. This you will admit left very little room 


for further argument. Let us therefore refrain from 
all technics and make our investigation one of psychics. 

The movements of those that labor, the tone of their 
voices, the hum of energy finding application, the respect 
one man finds for his fellow worker’s skill, their relative 
importance one to another, discipline, method, prac- 
tice—all these create the factor called “atmosphere.” 
The machine shop is organized along direct lines where 
the ultimate outcome of expending energy on certain 
tasks is foreseen sometimes long before these tasks 
are completed. Very little time is wasted (in com- 
parison to the drafting room) in sifting and scrutinizing 
the relative merits of applying certain operations to 
the allotted tasks, as experience has standardized most 
methods and practices. Ten skilled toolmakers given 
the same kind of work will probably all do it the same 
way. Experience has proved to them the best method 
of doing this work, and as machines and tools are 
standardized the operations on many pieces also tend 
to become standardized. 

Although there are certain standards in the draft- 
ing room which must be complied with it is impossible 
to standardize brains or human beings. Ten designers 
given a problem of designing a certain motion for an 
automatic machine will probably submit ten wholly 
different designs. We surely would not blame these 
ten men for submitting ten different layouts of the 
same motion, as it is possible that every one of these 
ten designs has some merit all its own. It is improbable 
that ten men would be given the same piece of work, 
but the writer has seen five men given the same prob- 
lem to work out on a rush job and five entirely different 
designs were submitted. The writer would like to men- 
tion here for the benefit of those who would be tempted 
to try it that the drawing took a considerable period 
to reach the shop because of the time wasted in the 
drafting room arguing the relative merits of the five 
different designs. At last when the drawing was fin- 
ished and sent out in the shop we had five peevish 
and somewhat impolite draftsmer on our hands. 

If I remember right the “atmosphere” of the drafting 
room was not very clear for at least a week. The 
chief draftsman made a big blunder on that occasion 
and he did not realize that it was only human for each 
of these five men to protect the child of his own brain. 
I doubt if this could have happened in the shop. 
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I believe it is essential that the head of the draft- 
ing room should possess greater knowledge of his art 
than the men under him. His stock of diplomatic 
phrases must likewise be great; he must be a second 
Disraeli. A cocksure, domineering chief draftsman can 
work more harm to an organization than is sometimes 
realized. He will try to force his own ideas on the 
men under him to the exclusion of al} others, and he 
will not give them credit for originality, thus tending 
to destroy their initiative and ambition. Originality, 
initiative and ambition are absolutely essential to com- 
petitive business.;, These three requisites should find 
their greatest power’ in the drafting room, which is 
the incubator of all the new ideas that later go through 
the shop and afterward find their place in the open 
market, and it is regrettable to find so very little 
originality, initiative and ambition in so many of our 
drafting rooms. 

Let me tell a little story of a man who did not fit 
the place. A short time before the war a certain 
department at Washington submitted a set of very 
elaborate drawings and specifications to the firm the 
writer was connected with, and asked for prices and 
delivery. The apparatus was to be used for research 
work and for compiling certain scientific data for a 
branch of the Agricultural Department. The drawings 
must have taken the draftsman a long time to make. 
After much study we concluded that certain parts of 
the apparatus were impossible to manufacture and that 
the design as a whole was impractical. 

One of our representatives left for Washington and 
laid the matter before the head of the department, ex- 
plaining in detail the findings of his firm, who had 
manufactured similar apparatus for the past 25 years 
and whose experience and knowledge was known 
throughout the world. After much discussion and study 
and after several interviews the representative was 
told, “Well, do not figure on what we asked for, but 
give us a price on something that you think we ought 
to have.” 


FATE OF THE DRAWINGS 


On his return we relegated the drawings and 20 
pages of specifications to the waste basket. It later 
developed that the draftsman who drew the work knew 
that it was- wrong, but had to obey the orders of his 
chief; whose knowledge of anything mechanical was 
very meager, but whose ideas had to be put on paper 
and whose word was final. _Conditions of this kind 
in Washington have recently been greatly changed. 

Another phase of this question, which has often been 
elaborated on, is the tendency of the drafting room to 
be secretive about certain new designs, keeping the 
machine shop entirely out of its confidence until all 
drawings and patterns are made and then handing the 
shop ‘man a set of drawings with the expectation of 
getting efficient production only to find that certain 
cperations cannot be tooled the way they should be- 
cause of incorrect and poor designing. If better produc- 
tion is wanted the shopman should at least be given an 
opportunity of knowing what is taking place, and no 
doubt much of the peevishness existing among machine- 
shop men is because they are so seldom consulted by the 
drafting room regarding designs of jigs, difficult ma- 
chining operations and other details that seem minor to 
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the draftsman but are often important to the man in 
the shop who knows his surroundings, his machines, 
his tools, his men and what they can do best. This 
aloofness of the drafting room has cost many an or- 
ganization a pretty penny, and is another cause of so 
much faultfinding among shop men with almost every 
drawing that leaves the drafting room. Mistakes in 
the drafting room will happen no matter how much 
care is taken, as the human element entering into the 
fabrication of a drawing is greater than any other. | 
find that on such occasions the criticism of the shop 
man is not by any means a constructive criticism; 
neither is it destructive. It is more of a pleasurable 
criticism that finds immense joy in pointing out the 
mistakes of the “wise guys” in the drafting room. 
These incorrect blueprints are always passed from man 
to man, and no one misses the opportunity to chuckle 
gleefully over the mistakes of one who signs his name 
“ J. B. C.,” a drafting-room genius, who, according 
to the men in the shop, pretends to know all about 
everything and uses a slide rule for all calculations (7). 


THE SLIDE RULE 


Regarding the slide rule—that wonderful magical 
instrument that is waved in front of the poor devils 
in the shop who are supposed to be entirely ignorant 
of all its magic—I have always been itching for an 
opportunity to see in print certain psychological studies 
I have made on the slide rule. 

Before I go any further let me restate what I said 
at the beginning of this article—that I intended to 
analyze only certain psychological facts and I did not 
wish to argue anything of a technical nature whatso- 
ever. I also trust that the reader will not take my 
observations on the slide rule humorously, as I have 
tried to make them just as serious as possible. They 
extend over a long period and are guaranteed to be 
psychologically correct. Every bum machinist should 
recognize the earmarks. 

1. Every draftsman should have a slide rule. 

2. He should refer to it not as a slide rule but as 
a “Mannheim.” 

3. Every draftsman should carry his “Mannheim” 
where it will be visible to everyone. The upper vest 
pocket or the hip pocket is preferable. 

4. All circumferences, areas, roots, triangles, etc., 
should be figured on the slide rule. 

5. After calculating same on the slide rule they should 
be proved by paper and pencil by well-known formulas. 

6. After proving with paper and pencil they should 
be further proved by referring to tables in the “Amer- 
ican Machinist Hand Book,” which should be on every 
draftsman’s desk. 

7. The possession of a “Mannheim” brings with it 
a certain amount of superiority. It should therefore 
be in full view of everyone at all hours of the day. 

8. When discussions and arguments are in progress 
with the boobs out in the shop over certain calculations 
the little “Mannheim” should be brought forward. It 
will settle the argument, but not in favor of aforesaid 
boobs. 

9. The slide on a “Mannheim” should be lubricated 
with a good castor oil as often as possible. Calculations 
can then be swiftly and easily made. 

10. A “Mannheim” should be worn—not used. 
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MANUFACTURE of the 7570/4 
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This final installment describes the operations 
from the time the shells have passed through the 
Part heat-treating process until they are ready for By 
Three shipment to the arsenal for loading, at which S. A. Hand 
place the adapters, booster casings, fuse sockets 
and fuse-socket holders are assembled. 
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sandblasted on the interior te remove any scale 

that may have been formed during either the 
closing-in or the heat-treating operations. Next the 
center plugs are screwed in. This is done by hand 
while the shells are held in the air-operated beiich vises. 
The shells are next mounted on centers and tested for 
concentricity by means of an indicator, and after pass- 
ing this test they are finish turned from the base to the 


| VOLLOWING the heat treatment the shells are 


is done on a Landis grinding machine by the usual 
method of traversing the grinding wheel over the part 
to be ground. After this the exterior of the nose is pro- 
filed or hollow milled to shape, Fig. 19. The shell is held 
in a stationary chuck, or vise, A that is securely mounted 
on the lathe carriage. The vise is operated by air and 
the air cylinder may be seen at B. The revolving head 
carries a single cutter C which has a cutting edge of 
the same contour as the exterior of the shell nose 
































FGIG, 19. PROFILE TURNING THE NOSE 
beginning of the bourrelet. The turning is done on 
centers and the shells are driven by the flat on the cen- 
ter plug, the driver being a fixture on the faceplate of 
the lathe. As there is nothing unusual in this opera- 
tion, no further description is necessary. 


The next operation is grinding the bourrelet. This 


FIG. 20. PROFILE GRINDING THE NOSE 


During this operation the rollers D bear on the bourre- 
let which has just been ground, which tends to keep 
the nose concentric with the body. Next the nose is 
ground, Fig. 20; a Landis grinding machine is used 
for this purpose and the grinding is done with a formed 
wheel which does not traverse the work, but is fed in 
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bodily. The wheel generally needs truing after every 
fifth shell has been ground. Sometimes a diamond is 
used for this purpose, but if only a very slight correc- 
tion of shape is necessary an emery wheel dresser or 
even a stick of abrasive material will suffice. 

After the nose grinding the next operation is the 
grooving for the copper band and the forming of the 
base. This is a lathe operation, and the work. is done 
with a gang of three tools rigidly held in a heavy tool 
block. The tool on the left cuts the groove for, the cop- 
per band; the next tool to the right chamfers the rear 
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TRANSFORMATION FOR OPERATION 
INTERIOR 
Pangborn sand-blasting machine; 














12—SAND-BLAST 


Machine used, production, 


40 per hour. 















































CI 








> 





TRANSFORMATION FOR OPERATION 13—SCREW IN PLUG 
AND TEST FOR CONCENTRICITY 

Machine used, air-operated vise on bench; bench centers or 
lathe; gages, dial indicator. 
edge of the groove, and the tool at the extreme right 
chamfers the shell at its base. These tools are posi- 
tioned by a roller stop held in the tool block, which con- 
tacts with the shell base. After this operation the cen- 
ter plug is removed and the shell is tested for concen- 
tricity by the apparatus, Fig. 21, which shows a shell 
resting by its interior on two rollers A and the contact 
point of a dial gage touching the bourrelet B. The shell 
is revolved by hand and the dial gage indicates any 
deviation from concentricity. The dial gage is sup- 
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ported by the rod C, along which it may be moved in 
order to make the test at any desired point or points 
on the shell body. The rod C can easily be partially 
revolved by the fingers to get the contact point of the 
dial gage out of the way when putting shells on or re- 
moving them from the apparatus, after which the rod 
may again be positioned by turning the rod until the 


a 


























jm; 











14—FINISH TURN 


TRANSFORMATION FOR OPERATION 
Machine used, American, LeBlond or Monarch lathe; special fix- 


tures, none; gages, snap and machine stops; cutting tool, Stel- 
lite; production, 24 per hour. 

spring plunger D snaps into the countersunk spot F 
in the collar. 

After this test the bottom of the copper-band groove 
is knurled. The knurling is to keep the band from turn- 
ing when the rifling of the gun engages the copper band, 
and answers the same purpose as the sinusoidal waves 
formed in the band groove of various other types of 
shells. 

The knurling, Fig. 22, is done in a lathe and the shell 
is held in an air chuck of the same general type as has 
been previously described. The knurls, one of which 
may be seen at A in the illustration, are held in a heavy 
block and are fed up to the work by means of a lever 
connected to an eccentric shaft. The pitch of the knurls 
is approximately 12 per inch and the knurling is 0.023 
in. deep. 

The next operation is cutting off the center tit. This 
is done in a special press. The shell is put into a guide 
hole, as may be seen at A, Fig. 23, and the cutting off 
is done by shear blades. In fact the whole apparatus 


is very similar to a sprue cutter except that it is much 


larger and more powerful. 
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APPARATUS FOR CONCENTRICITY TEST 











FIG. 21. 


After the center tit has been cut off, the base of the 
shell is ground on a Gardner disk grinding machine to 
smooth it up. The shell is next washed in hot soda 
water and is then ready for the first Government in- 
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FIGS. 22, 23, 24, 25, 28 AND 29. A NUMBER OF THE OPERATIONS INVOLVED 


Fig. 22—Knurling the band groove. Fig. 23—Shearing off center tit. Fig. 24—-Hydraulic testing press. Fig. 25—The hydraulic 
test. Fig. 28—Pressing on copper band. Fig. 29—Turning gas check groove (gage and tool turned up) 
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TRANSFORMATION FOR OPERATION 
BOURRELET 

Landis grinding machine; 

production, 40 per hour. 











15—GRIND 


Machine used, 
gages, snap; 





-—- 


rl 


LJ 























TRANSFORMATION FOR OPERATION 9A—PROFILE 


Machine used, American or LeBlond lathes; special fixtures, 
air-operated vise on lathe carriage, special revolving head with 
single profile cutter and three rollers to bear on bourrelet; gages, 
profile and machine stop; production, 40 per hour. 
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TRANSFORMATION FOR OPERATION 
NOSE 

Machine used, Landis grinding 

wheel; special fixtures, none; gages, 


15A—FORM GRIND 


machine 
profile. 


with formed grinding 
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16—GROOVE 


TRANSFORMATION FOR OPERATION 
BAND AND FORM BASE 


Machine used, LeBlond lathe; special fixtures, 
gang; gages, snap and roller gage on tool block ; 
per hour. 


FOR 


three tools in 
production, 44 
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special fixtures, none; 
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spection. This inspection merely covers the width, 
depth and knurling of the band groove and the shell 
is then ready for the hydraulic test. The specifications 
for this test are that the shell shall sustain an internal 
hydraulic pressure of 10,000 lb. per square inch for 
a period of 15 sec. and must show no leakage in base 
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TRANSFORMATION FOR OPERATION 18—KNURL 
GROOVE 

LeBlond lathe; special fixtures, two knurls set 

lever; gages, stop on cross-slide; 


Machine used, 
in block and fed to work by 
production, 45 per hour. 
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TRANSFORMATION FOR OPERATION 20—GRIND BASE 


Machine used, Gardner disk grinding machine; special fixture, 
V-block and ciamp; gages, none; production, 120 per hour. 


\ 
\ 





or body, and any permanent enlargement that may be 
caused by the internal pressure must not exceed 0.001 
in. per inch of diameter when measured at a point ap- 
proximately } in. to the rear of the bourrelet. This test 
is to be applied after complete machining, but before 
banding, 10 per cent. of the daily output shall be put 
through this test. 
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For the hydraulic test a Metalwood press is used. head are at all times below the water level the objec- 
Fig. 24 is a general view of the press. Fig. 25 is aclose- tionable trapping of air within the shell cavity is 
up view and distinctly shows the shell in testing posi- avoided. Absolute fluid-pressure reading can only be 
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FIG. 26. OUTLINE AND PARTIAL SECTION OF HYDRAULIC PRESS 


assured by exclusion of all air products 
from within both the shell and the gage 
ducts. With the shell placed nose down- 
ward there can be no mistaking the dif- 
ference between leakage at the seal or 
leakage through the shell. The clamp- 
ing pressure of this press has been 
worked out so as to avoid undue column 
stress on the shell structure. 

Fig. 26 is an outline elevation of the 
front and one side of the press and gives 
a very good idea of its size and general 
arrangement. 

Fig. 27 shows the method of making 
the seal between the shell nose and the 
press. A is a hardened tool-steel mem- 
ber having a V-shaped annular bead 
against which the shell is clamped. B 
is a copper gasket which cuts off all pres- 
sure past the seal ring joint. C is the 
high-pressure head and holding member 
of the sealing parts. D is the registering 
member and centralizes the shell nose on 
the seat. After completion of the above 
test the copper bands are put on and 
pressed tightly into the band groove. 

The copper bands for some shells are 
cut from a tube of the proper diameter 
and thickness, but for the shells under 
consideration the bands are dropforg- 
ings of copper. The band is slipped 
over the base of the shell, and when in 
the proper position is struck one or two 
blows with a mallet. This bends the 
band and causes it to hug the shell close- 
ly at the groove, holding it in its proper 
position until the crimping heads of the 


tion; also the water tank in which the shell is filled by machine begin their work. 
immersion and which catches the water from the shell Fig. 28 shows the upper part of the hydraulic band- 
when it is emptied. This dispenses with the annoyance ing press, and at A is a shell ready for the pressing on 
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TRANSPORMATION FOR OPERATION 19—SHEAR-OFF TIT 


TRANSFORMATION FOR OPERATION 24—PRESS ON COP- 


Machine used, special punching machine ; special fixtures, block : PER BAND 
with hole for guiding shell; gages, machine stop; production, Machine used, Southwark; special fixtures, none; gages, pres- 
40 per hour. sure gage on press; production, 60 per hour. 


due to wetting both the floor and the operator, which is of the band. The press has six radially disposed cylin- 
invariably the case when the shells are filled and emp- ders B. These cylinders are the movable members, 
tied outside of the machine. while the rams or pistons are stationary. Each cylinder 

When filled, the shell is placed in position with the is provided with a projection which extends through and 


nose under water, and as all parts of the high-pressure is guided in the annular boss C, and the inner end of 
































































710 AMERICAN 





this extension forms the crimping or pressing head. 
When pressure is released the springs D force the cylin- 
ders outward and pull the crimping heads away from 
the shell, releasing it so that it can be removed from 
the press and a new shell inserted. In action the pres- 
sure is applied and released eight or ten times for band- 
ing each shell, and before each application of the pres- 
sure the shell is partly rotated so as to insure equal pres- 
sure at all points of the band. The pressure for band- 
ing is from 900 to 1000 lb., but is to be reduced from 
850 to 900 Ib. In a shell of the type under consideration 
it is impossible to use an internal mandrel to prevent 
squeezing the shell out of shape during the banding 
operation, so that it is very necessary that the work 
shall be done with the least allowable pressure. 
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FOR OPERATION 25—GROOVE BASE 
FOR GAS CHECK 
Machine used, LeBlond lathe; special fixtures, tool set in swing- 
ing block; gages, special on swinging blocks; production, 60 per 
hour. 


After completion of the banding operation the shell 
is transferred to a lathe for the cutting of the gas- 
check groove. This groove is cut in the base of the 
shell, and as it is undercut at an angle of 30 deg. the 
compound rest set at that angle is used for the purpose. 
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TRANSFORMATION FOR OPERATION 26—TURN COPPER 
BAND 


Machine used, American lathe; special fixtures, roughing. tool 
in holder on tailstock spindle, finishing and chamfering tools in 
gang in tool block; gages, roller gage and machine stop; produc- 
tion, 60 per -hour. 


Figs. 29, 30 and 31 illustrate a very ingenious method 
of positioning the tools for this operation. Two stops 
are used. One is a roller stop A, Fig. 29, and the other 
is a contact stop of round steel B having a hemispheri- 
cal end. The stop B is mounted in the same block as 
the cutting tool, the rear end of which is shown at C. 
Both of the blocks carrying the stops are hinged to 
their supports, as is clearly shown in the illustration, 
where they are shown turned up and out of the way so 
that a shell may be easily inserted or removed. 

After chucking the shell the wheel stop A, Fig. 29, 
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is turned down, as shown in Fig. 30, and while in this 
position the carriage is moved along until the whee! 
stop comes in contact with the shell base. The carriage 
is now locked in position and the wheel stop turned up 
out of the way and the tool block turned down in posi- 
tion for making the cut, as shown in Fig. 31. In cut- 
ting the gas-check groove the compound rest only is 
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DETAIL OF SEAL 





FIG.: 27. 


used and the feeding is done by hand. The depth of 
the cut is limited by the stop B, Fig. 29, coming in con- 
tact with the base of the shell. 

After grooving for the gas check the next operation 
is that of turning the copper band, for which the shell 
is again put in a lathe and held by an air chuck of 
the type before described. Three cutting tools are 
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TRANSFORMATION FOR OPERATION 27—ASSEMBLE GAS 
CHECK AND WASHER 
Machine used, Hamilton pneumatic press; special fixtures, none; 


gages, pressure gage on press; pressure, 110 lb.; production, 60 
per hour. 

used: a roughing tool A, Fig. 32, which is held in a 
special fixture fastened to the tailstock spindle; a turn- 
ing tool B and a chamfering tool C, both of which are 
held in the same tool block. 
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The roughing tool A is fed to the cut by a hand lever 
attached to the rear end of the tailstock spindle, but is 
not visible in the illustration. The finishing cut is 
made with tool B, which is traversed across the band. 
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the burrs formed in turning and the outside is smoothed 
with a file. 

The washer and gas check are next assembed on the 
shell, and for this purpose a small press operated by 





















































FIGS. 30 TO 35. THE SHELLS IN VARIOUS STAGES OF COMPLETION 


Fig. 30—Turning gas-check groove (gage turned down). Fig. 31—Turning gas-check groove (tool in position). Fig. 32—Turn- 
ing the copper band. Fig. 33—Trucking shells, Fig. 34—Shells in various stages. Fig. 35—Group of banded shells. 


The motion of the carriage is then continued until the 
wheel stop D strikes the base of the shell when the cham- 
fering tool C is fed inward to a stop. This puts a slight 
chamfer on the rear part of the band. The band is 
now touched on the sides with a hand tool to remove 








compressed air at a pressure of 110 lb. is used. The 
washer, which goes next to the shell base, is made of 
lead and is flat, while the gas check, which goes on the 
outside, is brass and has the outer edge turned up at 
an angle so that it will enter the greove made to re- 
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ceive it. When the pressure is applied, the upturned 
edge of the gas check is forced into the groove and the 
body flattened. This flattening process forces the outer 
edge of the gas check in an outward direction and at- 
taches it and the washer under it firmly to the base. 
The gas check is a very important part of the shell, 
as it seals up any cracks or flaws that may not have 
been discovered. Undoubtedly the hydraulic test would 
expose any such cracks or flaws, but it must be borne 
in mind that only 10 per cent. of the shells undergo 
this test. Should any cracks or flaws exist in the base 
of a shell, unless sealed up there would be great danger 
that when the gun is fired the flash from the gun charge 
would ignite the explosive contained in the shell. Thus 





ADAPTER 


FIG. 36. THE 


the shell would explode prematurely and if this ex- 
plosion should occur before the shell left the barrel of 
the gun the gun would be wrecked. 

The shell is marked with the lot number and the ini- 
tials of the manufacturer and is then ready for the 
second Government inspection. This is an inspection 
of all machined surfaces, both interior and exterior, 
gaging of particular parts and checking up the weight 
of the shell. 

After inspection the shell is coated on the inside with 
shellac varnish containing 25 per cent. of colophony, 
the melting point of which shall be approximately 60 
deg. C. It is then slushed on the outside with a heavy 
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BOOSTER CASE 


FIG. 37 


grease to prevent rusting and then packed for shipment 
to the arsenal for loading. 

The shells are shipped without adapters, booster cas- 
ings, fuse sockets and holders, which are all made un- 
der an entirely separate contract. 

Fig. 33 shows the shells loaded into trucks to be 
passed along from one operation to another. Note the 
marks in chalk on the ends of the trucks, such as V. F. 
8, etc. This means that the shells contained in this 
truck came from the Valley Forge and that their heat 
number is 8. 

Fig. 34 shows shells at several stages in the course 
of manufacture. A is a rough forging; B has the tit 
ground and has been centered; C has been cut off at 
the open end; D has been rough turned and bored; E 
has had the nose closed in; F has been thread milled, 
heat treated and finish turned; G has been ground on 
the bourrelet; H has had the nose profile turned and 
ground; 7 has had the groove turned for the copper 


band and the base formed; J has had the center tit cut 
off, the base ground and the band groove knurled; K 
has been copper banded; L has had the band turned. 
Fig. 35 shows a group of banded shells. 
The adapters, Fig. 36, are made from cold-drawn 
steel rod. They are blocked out and some portions fin- 
ished in automatic screw machines and are then trans- 
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ASSEMBLY OF ADAPTER, BOOSTER CASE, FUSE 
SOCKET AND HOLDER 


FIG. 38. 


ferred to hand screw machines for the final finishing. 
This includes many interesting operations which re- 
quire several very accurate chuckings, but for obvious 
reasons these details cannot be made public at this time. 

The booster case, Fig. 37, is press drawn from cold- 
drawn sheet steel, but as it is purchased all finished 
but threading, and as that is a very simple screw-ma- 
chine operation, further details are of no interest. 

Fig. 38 is an assembly drawing of the adapter, boost- 
er case, fuse socket and holder. 


Teaching Oxyacetylene Welding 


The great need for oxyacetylene welders in the army 
and out of it makes this illustration particularly timely. 
It shows two of the students at the Sweeney Automobile 





BY ACTUAL WELDING 


TEACHING 


and Tractor School, Kansas City, Mo., learning to be- 
come welders by doing the job themselves. 

Oxyacetylene welding has become a part of the auto- 
mobile and truck repair business, and is fast growing 
into other lines as well. General Pershing recently 
sent over a call for several thousand welders, and many 
are being trained for this work. This is one of the few 
trades where the skill of the individual worker makes 
him independent of machines, for this is something that 
cannot be taught in a few hours or even days when it 
comes to handling all kinds of metals under various 
conditions. 
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Teaching Human Engineering in the 
College Curriculum 


By FRED H. RINDGE, JR. 





Our universities have been so engrossed in turn- 
ing out engineers who were taught only the men- 
tal and physical sides of the science that they 
overlooked the training of the individual from 
the human, or social, side. The tremendous in- 
fluence of organized industry on the modes of 
thought have compelled many of these institu- 
tions to establish in their curricula a course in 
human engineering as a complement to the older 
branches. This article gives a broad idea of the 
subject in an interesting way. 





problems in America. In the face of the war 

crisis it can be said that the nation as never before 
is looking to its engineers to solve many of these prob- 
lems. The engineer of today and increasingly of tomor- 
row stands at the focus of the whole industrial situa- 
tion, and he above all others must be able to look both 
ways; that is, he must understand clearly the points of 
view of both employer and employee. His opportuni- 
ties for practical service daily become greater, and 
thinking men realize that to be a technical engineer is 
not enough—he must be a social engineer and a hu- 
man engineer as well. 

There is every indication that the engineering pro- 
fession is becoming more alert to the significance of 
human engineering, as may be gaged by the references 
in the papers, magazines and books of the day to this 
phase of the profession. Its importance is proved by 
the fact that 30,000 business concerns in America have 
adopted some form of welfare work as a part of their 
operation. Engineering schools and universities are in- 
cluding in their curricula courses in human engineering. 
As an instance the Ohio State University for three days 
in October, 1916, held a great congress of human en- 
gineering, and others are being planned. 


WHAT THE SUBJECT COVERS 

Human engineering is a broad subject. It is that 
phase of engineering which studies and promotes the 
welfare and happiness of the employees in an industry. 
It deals with scientific and just methods of “hiring and 
firing;” with comprehensive schemes of training and 
education; with the improvement of working, living 
and leisure conditions; with fair methods of handling 
laborers, and with the growth of personal character and 
individual efficiency. Great business interests are de- 
manding of our engineering schools a new type of 
graduate, who will clearly understand these principles 
and methods. 

Naturally this raises the question, “How are our col- 
leges and engineering schools meeting this demand?” 
Realizing their past neglect, many of them are now 
alert, and from visits to most of the important engineer- 
ing schools of the country I am convinced that the next 
few years will witness many radical and greatly needed 


[be are days of great industrial and social 


changes in the curricula, following the beginnings which 
have already been made. 

Most of the important mining-engineering colleges 
are devoting periods to mine-rescue work, mine manage- 
ment, first aid, etc. Other colleges have courses in man- 
agement of various kinds, emphasizing more or less the 
human side. Engineering students are now expected 
to take courses in political economy, economics, sociology 
or labor problems, and special lectures along human-en- 
gineering lines are given. 

On the other hand while in many cases professors talk 
to their classes about the human phases of engineering, 
even though not indicated in the courses, nevertheless 
out of over 70 curricula of the best engineering schools 
which I have examined less than a third contain any- 
thing that could be said to deal with this vital subject. 
Even in these the treatment of the subject is limited 
and only a small number of the students take the course. 


RESULTS OBTAINED 


In every case where colleges have broken this new 
ground the faculty, students, alumni and employing con- 
cerns have been pleased with the outcome, and though 
it may take some time to reach the ideal the attempts 
being made have given splendid results. A few ex- 
amples, as proof, will suffice. Leland Stanford Univer- 
sity has a course in shop administration, which touches 
the problem as it deals with wages, factory methods, etc. 
Northwestern University announces a course on “the 
public relations of engineers,” including lectures and 
readings on the relations of a practicing engineer to 
other men; obviously this course has possibilities, but 
whether it deals with the conservation of human re- 
sources depends entirely on the professor. The Uni- 
versity of Colorado has a course in works management 
which includes a study of the organization of labor, 
sanitation, etc. The institutions of prominence treat on 
such subjects as labor, wages, profit sharing, employers’ 
liability, personal qualities involved in efficient manage- 
ment, general and departmental organization of work- 
ing forces, application of the principles of efficiency 
engineering, and value of business ability and diplo- 
macy. 

The vital question is this: To what extent do em- 
ployers desire technical graduates to possess character, 
an understanding of human engineering and a knowl- 
edge of how to handle men? A few years ago Prof. 
Hugo Diemer of Pennsylvania State College received 
responses to a questionnaire from 283 manufacturing 
concerns, a number of which employed engineering (es- 
pecially mechanical) graduates. The first question 
asked was, “What personal qualifications as to char- 
acter and temperament should an applicant possess aside 
from technical preparation?” Some of the answers to 
this question and the number of firms agreeing were: 
Good habits, clean manhood, temperance and sobriety, 
25; steadiness and application, 20; obedience to supe- 
riors, disposition to submit to discipline and receive di- 
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rections in an agreeable manner, 17; ability to know 
men and to get along with them, 12; industry, 12; in- 
tegrity, 11; patience and perseverance, 11; energy and 
forcefulness, 7; self-reliance, 6; speed, hustle, 6; com- 
mon sense, 6; ambition, desire to advance through work, 
6; interest in work, 5; even temper and self-control, 
5; miscellaneous, 44. 

Another question was, “What general nontechnical 
studies would best equip a candidate for your needs?” 
Some answers to this question were: Business practice 
and methods, system, cost keeping and accounting, 23; 
English, 18; shop management and economics, 6. One 
prominent employer significantly wrote: “There is 
something radically wrong with the engineering courses 
as they are now conducted, but no college seems to be 
able or willing to make such changes as the needs of the 
students and employers alike demand.” However there 
is increasing evidence that many colleges are willing to 
face the facts squarely and try to meet the need. 


INVESTIGATION OF DR. MANN 


Dr. C. R. Mann of the Carnegie Foundation for the 
Advancement of Teaching has, in codéperation with the 
National Engineering Societies, just completed the most 
comprehensive investigation of engineering education 
ever undertaken. In a preliminary report written for 
the United States Bureau of Education he says: “The 
successful engineer today must direct the powers of men 
as well as the powers of nature. For the past 
50 years engineers have been absorbed in the work of 
inventing, constructing and perfecting machinery and 
the material conveniences of life. A large field of 
usefulness along these lines will always remain open to 
them. But the methods of this work have now been 
standardized and reduced to a system. Every large 
plant “has its designing department and even its Ye- 
search laboratory. Relatively little attention has as yet 
been given to the scientific study of problems of the or- 
ganization and control of the forces of men. These 
problems of the conservation of human resources are as 
much engineering problems as are those of the conserva- 
tion of material resources. The demand for creative 
work in this field of human engineering is daily be- 
coming more insistent.” 

Dr. Mann’s letters to 7000 practical engineers 
throughout the country resulted in the following esti- 
mate of qualities which determine professional success: 
Character, integrity, responsibility, initiative, resource- 
fulness, 41 per cent.; judgment, common sense, scientific 
attitude, perspective, 17.5 per cent.; understanding of 
men, executive ability, 14 per cent.; efficiency, accu- 
racy, industry, thoroughness, 14.5 per cent.; total 87 
per cent. Knowledge of the fundamentals of engineer- 
ing, 7 per cent.; technique of practice and of business, 
6 per cent.; total, 13 per cent. Thus the human qualities 
comprise 87 per cent. of the engineer’s success. 

Most colleges take good care of the 13 per cent. quali- 
ties. The question therefore resolves itself into this: 
How can an engineering curriculum be adapted to de- 
velop the other 87 per cent.? It is evident that char- 
acter, judgment and understanding of men cannot be de- 
veloped by instruction and study alone. Some practical 
experience with working conditions and working people 
is necessary. The well-known scheme of the University 
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of Cincinnati by which students spend half their time 
(54 months, alternating every two weeks) at actual 
work in a plant helps greatly. Massachusetts Institute 
of Technology sends its advanced chemical-engineering 
students into seven different plants six weeks at a time, 
under a resident director, for a similar purpose. 

Beyond this I believe one thing more is needed. 
Working with or having charge of men in an industrial 
cperation is not the same as knowing men personally 
and intimately outside the shop. Suppose a student 
could find time to meet a group of foreign laborers 
one or two evenings a week to teach them English and 
citizenship. Suppose he could get to know each one 
well; could go into their homes, understand the condi- 
tions under which they were working, living and rec- 
reating; get an insight into their thoughts, motives, 
feelings—their very lives—this would be indeed worth 
while. It might mean teaching men who had very little 
and perhaps no knowledge of English the student 
teacher not knowing their language. This would de- 
mand patience, resourcefulness, sacrifice, initiative, good 
judgment and plenty of common sense. As he learned 
to know the men intimately they would come to him with 
all sorts of personal problems. His sense of perspective 
would be developed; his human sympathy would be 
awakened; his understanding and appreciation of all 
types of men would inevitably be enlarged. To stim- 
ulate ambition, hold interest and really get results would 
develop thoroughness and efficiency. And these are the 
very 87 per cent. qualities previously indicated! In- 
structing a group of American workingmen in mathe- 
matics, mechanics or other technical subjects; helping 
apprentices and working boys through clubs and other 
activities; in short anything really worth while which 
makes. for friendly personal contact and mutual under- 
standing would give the college student the training 
he needs. 


“Wuat YALE Has DONE 


In view of this it is interesting to note that the 
Industrial Service Movement, which started at Yale 
eight years ago and has since spread to over 200 col- 
leges, is helping to solve this particular problem. Dr. 
C. R. Mann in his report for the Bureau of Education 
says of this movement: 


The original object was to bring students while still in 
college into friendly contact with workmen and to develop 
among them a feeling of mutual confidence and good will. 
The work consists in (1) a study of welfare activities and 
of living and working conditions in American industries, 
and (2) a definite attempt to render some useful service to 
workingmen in the city. The latter is done principally 
through teaching English to foreigners, although there are 
classes in other subjects, as first aid to the injured, shop 
mathematics, civics, etc. Classes are small, in order to 
insure the element of personal contact, and are given at the 
workmen’s home, in box cars, stores, pool rooms, boarding 
houses, shops or anywhere the men can be reached. The 
work is done voluntarily, without pay, and is independent of 
the college curriculum. This “industrial service work,” as 
it has been called, under the guidance of the International 
Committee of the Young Men’s Christian Association, has 
spread rapidly until now some 4500 students in more than 
200 colleges are enrolled in it. The response and interest 


that it has called forth from students have created a demand 
for instruction on the human problems with which the stu- 
dents through it come into vital contact. 

Industrial service differs from ordinary social-welfare 
work in that it aids the development of the student in 
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widening his outlook, giving him deeper insight into the 
social aspects and the human responsibilities and oppor- 
tunities of the engineering profession. 

Progress in engineering education demands the recogni- 
tion of these facts. It therefore involves (1) the modifica- 
tion of traditional methods of instruction in such a way that 
the mastery of facts and of manual skill will be secured 
under conditions that impel thought and an appreciation of 
social use, (2) the extension of its field to include industrial 
production and the organization of human machinery. 


It is evident, therefore, that an ideal course in human 
engineering, or its equivalent, should give students an 
opportunity for just this kind of practical experience. 
The movement also promotes other activities which 
might well be seriously considered by progressive engi- 
neering schools all over the country. Among these are: 
Special lectures in industrial management given by men 
who represent different points of view, such as em- 
ployers, labor leaders, social workers, etc.; weekly dis- 
cussions by groups of students; a special reference li- 
brary on industrial and social problems; a bulletin board 
with the latest welfare material from various companies, 
etc.; inspection trips which will include a special study 
of the human side and special conferences of seniors 
to discuss their service opportunities after graduation. 

For the past eight years the writer has been study- 
ing and working on this problem throughout the coun- 
try, and he realizes the vastness of the field. Neverthe- 
less the following outline of a proposed course in human 
engineering may be of interest. I think it involves most 
of the elements in other courses and is an attempt to 
summarize the combined thought of many whose coun- 
sel I have sought. Constant improvements in the course 
are to be expected and nothing is final. This outline is 
followed with slight changes at Pennsylvania State Col- 
lege and is being introduced in part in other institu- 
tions. Where too much material is suggested each in- 
stitution will desire to make its own selection and adap- 
tation. 

SUGGESTED COLLEGE CouRSE ON “THE HUMAN SIDE OF 
ENGINEERING” 


This outline is arranged to cover 64 or preferably 96 
class periods—four or eight months work—at the rate of 
two or three periods a week. Certain topics may be omitted, 
if the assigned number of periods are lessened. Many sub- 
jects are suggested in order to permit of choice and adapta- 
tion to local conditions. The course should be supplemented 
by engineering trips to study certain industrial conditions 
and the betterment work of selected companies and social 
agencies. Reports and essays should be written. This is a 
course in human engineering, and should be directed by an 
engineering professor of large practical experience; other 
members of the faculty, sociologists, economists, selected 
engineers, employers, labor leaders and others may be 
requested to lead certain periods, as desired. Care has been 
taken to avoid biased judgment in selection of topics and 
references, 

1. Introductory—The Human Factor in Industry.—Two 
periods. Showing that men comprise the most important 
element in any industrial operation, though in the past 
machines and processes have been given much more atten- 
tion than has the human factor. Mechanical advance inter- 
related with human advance. The age of drive in industry 
is fast passing. Output depends in the last analysis upon 
men. The cost of labor in output. The relation of theory to 
practice in the realm of human engineering. 

2. Historical—The Evolution of the Individual Worker in 
Industry—From three to five periods. A brief summary 
of the history of industry with special reference to the 
influence of changing conditions upon the human factor. 
industrial Evolution—The changes to the modern factory 
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system, the rise of labor organizations, etc. The changing 
character of industry. The rising self-respect of the worker. 
Industrial unrest and the individual. 

3. Industrial Organization—The Influence of the Modern 


System on the Worker.—Four to six periods. Plant loca- 
tion should be partly determined by human considerations. 
General and departmental organization. The employment 
function. Scientific selection of employees. The labor and 
welfare departments. The relation of wages, hours, etc. 
The problem of the foreman. Should foremen, superin- 
tendents, managers, etc., be chosen on the ground of 
their ability to deal sympathetically and successfully with 
men? 

4. Human Factors in Production—From 23 to 34 
periods. (a) General—Capital and labor, immigration, union- 
ism, Socialism, syndicalism, etc., conciliation and arbitration, 
human interests, motives and needs. (b) Working Con- 
ditions—Hours and wages, the minimum wage, industrial 
accidents and employers’ liability, occupational diseases, 
insurance, compensation and pensions, employment of 
women, child labor, unemployment, etc. (c) Living Con- 
ditions—Housing, proper nourishment, poverty, home re- 
finements, home gardens, thrift and savings, etc., codpera- 
tive stores, credit and banking coéperation, standards of liv- 
ing and family welfare; what relation has health to effi- 
ciency; proximity of home to factory; study of the budgets 
of typical working families. (d) Leisure Conditions— 
Amusements, intemperance, political influence, the social 
cvil, education, etc.: their relation to working efficiency 
and contentment; industry’s efforts to put a premium on 
temperance and character. 

5. The Ethics of Engineering and Business.—Four pe- 
riods. Approved standards and methods. Relationships of 
the technical engineer to his employer, to the employed and 
the general public. 

6. Vocational Guidance and the Education of Employees. 
—Six to nine periods. What is our attitude toward voca- 
tional training? Should children be trained for a job or 
for life? Methods of education of foreign employees. 
American men and apprentices. Corporation schools, public 
night schools, correspondence study, special methods of 
various agencies, etc. To what extent does improving a 
man’s education increase his working efficiency ? 

7. Coéperative Organizations.—Four to six periods. Gen- 
eral—The church and affiliated societies; the school, social 
settlement, charities, municipal agencies, etc. 

8. Legislation and Public Opinion on Industrial Questions 
—Municipal and Government Relationships.—Four to six 
periods. Extent to which welfare requirements have been 
incorporated in federal and state laws: Important spe- 
cific laws and their influence. Enforcement of laws. Ten- 
dencies in industrial and social legislation. To what extent 
is public opinion a determining factor. 

9. The Programs of Typical Companies—Industrial Bet- 
terment.—Five to eight periods. What has been and can 
be done along such lines as indicated above. 

10. Scientific Management in Its Human Relations.— 
Two to five periods. Principles, importance of motion 
study, time study, division of labor, etc. The personal rela- 
tions in the system. The idea of using efficiency systems 
to help men rather than to grind them down. How to get 
the men to understand this, etc. 

11. Intelligent Dealing with Employees—How to Handle 
Men.—Four to eight periods (to be given by specialists). 
Examples of industrial leaders who have been successful in 
handling men. The hiring and firing of workers. Dealing 
with American workingmen, foreign laborers, colored 
workers, women and children. 

12. Conclusion.—The engineer’s responsibility for service. 


There never was a day when America so greatly 
needed engineers and executives of broad sympathy, 
liberal education, an appreciation of the other fellow’s 
point of view and a real knowledge of potentialities. 
The workers in the shops and mines are allies of the men 
under arms and they must be fairly and intelligently 
dealt with. This is a part of real war preparedness. 
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Sidelights 


EDITED BY E. C. PORTER 





In the seven months ending January, 1918, compared 
with that of the seven months ending with January, 
1914, our imports from Europe fell 50 per cent., while 
those from other parts of the world increased 150 per 
cent. 

* * * 

The total amount of money in the United States at 
the beginning of 1918 was estimated at $6,256,198,271, 
or an increase of $1,244,000,000 during the year 1917. 
The per-capita circulation on Jan. 1, 1918, was esti- 
mated at $48.76 as against $43 a year before. 


* * 


Bank clearings for February were $22,241,000, a new 
high record for February, compared with $21,630,000 
in February, 1917, an increase of nearly 3 per cent. 
Exclusive of New York City, clearings were $9,981,000 
compared with $8,836,000 a year ago, a gain of 13 per 
cent. About two-thirds of the cities reporting showed 
new high record for February. 

* * * 

In a paper read recently at Chicago, Major R. A. 
Millikan, professor of physics in Chicago University, 
stated that war was 85 per cent. science and engineer- 
ing and 15 per cent. actual fighting. As one application 
of science he mentioned that it had proved practicable 
to locate the position of a heavy gun within 50 ft. by 
observations on the sound waves set up on its discharge. 

. * * * 

We must work and save as never before in our history. 
We must increase our output and reduce our domestic 
consumption of all necessary products in order that 
there may be a great increasing volume of war materials 
going forward to our armies and the Allies who are fight- 
ing side by side with us. As the people reduce their 
personal consumption they will be enabled to finance the 
war by lending their savings to the Government, while 
at the same time they help themselves by increasing 
their personal resources and income.—Secretary William 


G. McAdoo. 
* * * 

The kaiser’s speech to the German soldiers on the 
eve of their departure for China, July 27, 1900, shows 
why they are called Huns: “As soon as you come to 
blows with the enemy he will be beaten. No mercy 
will be shown! No prisoners will be taken! As the 
Huns under King Attila made a name for themselves 
which is still mighty in traditions and legends today 
may the name of German be so fixed in China by your 
deeds that no Chinese shall ever again dare even to 
look at a German askance. Open the way for kultur 
once for all.” 

* 2? * 

Merchandise exports during January were valued at 
$505,000,000 compared with $589,000,000 the month 
before and $613,000,000 a year ago. Imports for 
January were $235,000,000 compared with $228,000,000 
the month before and $242,000,000 a year ago. The 
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balance of trade in our favor for January ‘was $270,- 
000,000 compared with $361,000,000 the month before 
and $372,000,000 for January, 1917. Present reports 
on exports include supplies going to our army over- 
seas as at this time it is impossible to segregate them. 


* * % 


A garden at every section house is one of the food- 
producing measures which the Southern Pacific railroad 
is putting into effect this season. Agents, section fore- 
men and trackmen, from Portland to El Paso and San 
Francisco to Ogden, are being instructed to convert 
to vegetable gardens all suitable ground available. In 
addition the company is endeavoring to lease all cul- 
tivable land which it owns (not used by employees) 
and a good deal of the right-of-way land adapted to 
truck gardening or agriculture is being leased. Vege- 
table gardens were made last year by hundreds of em- 
ployees with great success. 


* * * 


The French government is manufacturing helmets 
from an alloy discovered by a Mr. De Montby, which 
contains from 92 to 97 per cent. of aluminum. It is 
suitable for use in the manufacture of aircraft and 
military equipment. According to Engineering, it is 
silver-white, has a specific gravity of 2.82, and a melting 
point of 1382 deg. F. Its tensile strength in castings is 
given as 30,000 lb. per square in. and in rods and 
sheets up to 64,000 Ib., heat treated, its tensile strength 
is given as over 70,000 lb. per square in. It is claimed 
that it may be sand cast, die cast with or without pres- 
sure, hot and cold forged, annealed, drawn, rolled, 
stamped, hardened by temper, polished, electroplated and 
soldered. It withstands the action of all acids except 
hydrochloric. 

* * * 

A report recently issued by the United States Bureau 
of Labor Statistics on accidents in the machine-building 
industry indicates that in spite of all that has been 
done to prevent accidents there are still too many 
industrial casualties. The bureau investigated 194 
plants and found that on an average each worker lost 
5.6 working days out of 300 in a year, due to accidents. 
Yard labor shows the highest percentage, with 29 days 
lost per worker due to accidents in a year. Boiler shops 
also show a high rate of lost time due to accidents, 
primarily as the result of insecure trestles and scaffold- 
ing. The high rate of accidents in yards is due to gen- 
eral neglect of safe location and construction of trans- 
portation systems, coupled with a lack of safety pre- 
cautions and instructions. Accidents from falling ob- 
jects are more frequent apparently than any other, 
the annual rate being 14 per 1000 workers. Cranes 
and hoists appear to cause the most serious accidents 
if the average time lost through accidents due to this 
cause is considered as a measure of the severity of 
the injury. 
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Making Chasers Without Special 
Equipment 
By R. H. SMITHSON 
Having noted upon various occasions articles in your 
columns upon the subject of chasers, I am sending you 
the accompanying sketch, which needs little description. 
Place a tap of the required pitch between the centers 
of the lathe with dog or other means of driving it, and 
gear the lathe to the same pitch. Hold the blank to be 
cut by suitable means in the toolpost, and cut in the 
same manner as a thread. The clearance is determined 
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EMERGENCY METHOD OF MAKING CHASERS 




















TOOL HOLDER 


by the angle at which the work meets the cutter (tap), 
and of course can be regulated by raising or lowering 
the level of the work. Best results are obtained with 
taps of large diameter, but the writer has successfully 
used taps as small as 4, in. 

[With the work presented at the angle shown, we 
should expect trouble from the tendency of the cutter to 
“dig” and chatter. To obviate this tendency we should 
provide means of holding the work on, or even below the 
center line of the cut. When the work is presented at 
the latter angle, the cutting edge of the chaser will 
be on the under side.—Editor. | 


Correcting Holes in Jig Plates 
By JAMES H. FOLLEN 

It often happens in shops doing close work on jigs 
and fixtures that on inspecting the location of the holes 
some are found to be slightly out. The following method 
is a good way to correct the error and will give results 
that are commercially accurate: 

In our plant we put the jigs through inspection after 
boring the holes and before the bushings are ground 
to size outside. If a hole is found to be slightly out, 
we correct it by using the clamping bushing shown. 
This is a piece of tool steel turned and bored, leaving 
a tail for clamping. It is then hardened and the hole 
is ground to a size large enough to allow stock for 
the correction of the error. Then the outside is ground 
to a standard size at the same setting, making the 
hole and periphery absolutely concentric. 
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A reamer is then made to fit the hole exactly, though 
sometimes the hole can be made the nearest standard 
size and a standard reamer can be used instead. 

This guide bushing is clamped over the hole to be 
corrected and is set in the exact position by using the 
outside to measure from, the same as one sets a button. 
The hole in the jig is then corrected by reaming out 
through the hole in the guide. The permanent bush- 
ing will of course have to be ground to fit the new size. 
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GUIDE FOR CORRECTING JIG HOLES 


With a careful man on the job, and using the Johann- 
sen bloc&s for setting, amazingly accurate results can 
be attained. This method is especially useful on large 
jigs that would entail considerable expense to place 
back on machine for corrections. 

The writer knows of a case where a large jig that 
had to be within limits of 0.001 in. and was destined 
for the scrap pile was corrected with only a few hours’ 
labor by this method. 


Tool for Cutting Internal Grooves 
By C. C. SPREEN 


The tool shown in the illustration is designed to be 
used in the turret of the screw machine. The body 


of the tool is turned to fit the bore of the work in 
which the groove is to be made, and is of the required 
length to reach the point to be grooved and extend a 
sufficient distance outside the work to make room for 
the operating handle. 

A hole is drilled longitudinally in the tool body for 
nearly its full length, this hole being off center by 
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an amount equal to the depth of the required groove. 
At a distance from the end of the tool body greater 
than the distance from the outside of the work to the 
point being grooved, a slot is made transversely around 
the tool body over one quarter of its circumference 
plus the width of the slot. A bar having near one 
end a j-in. square hole to hold a tool bit, and a set- 
screw for holding the latter in place, is fitted into the 
hole in the tool body and a small hole drilled diametri- 
cally through this bar to line with the transverse slot 
above mentioned. A piece of drill rod is fitted to the 
hole in this central bar, working freely through the 
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slot in the tool body, the length of which slot permits 
the turning of the central bar one-quarter turn about 
its own axis. Thus, if a tool bit be fitted to the square 
hole in the central bar in such position that its point 
is just flush with the circumference of the tool body 
when at an angle of 90 deg. from the direction in which 
the axis of the bar is offset, turning the central bar 
one-quarter turn will advance the point by an amount 
equal to the amount of eccentricity of the axis of the 
bar. 

An ordinary file handle on the operating lever com- 
pletes the tool, the construction and method of operation 
of which is very clearly shown in the illustration. 


Truing a Flywheel 
By N. DENNY 


The flywheel on the engine of a direct-connected 
150-kw. generator ran out of true, and on removing the 
wheel to remedy the defect it was discovered that the 
































TURNING THE GENERATOR SHAFT 


FIG. 1. 


hub was cracked and the shaft worn to a depth of 0.025 
in. in spots. 


A new split flywheel having a bore ,\, in. smaller than 


the original was ordered, and steps were taken to 
remedy the defects in the shaft. 
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To take down the machine was out of the question, so 
a 16-in. shaping machine was set up at right angles to 
the shaft, with a turning tool secured to the table, as in 
Fig. 1. By taking light cuts and shifting the shaping 
machine as required, the shaft was trued while turning 
in its own bearings. The worn keyway was straight- 
ened out by setting the shaping machine in line with 
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FIG. 2. CUTTING THE KEYWAY 
the shaft and using a square-nosed bent tool, as in Fig. 
2. A small motor furnished the driving power for these 
operations. 

The new flywheel was bored 0.001 in. smaller than the 
shaft, and when the hub bolts were shrunk in place and 
the key fitted, the flywheel ran true. 

The saving made by doing the job in this manner can 
be readily figured when the time required for the entire 
repair is considered, which was 26 hours. 


Fixture for Squaring Screw Heads 
on the Milling Machine 


By FRANK H. WALKER 


The illustration shows a fixture which we have used 
in place of the dividing head commonly used in small 
shops for squaring the heads of 3-in. collar head screws, 
with the result of greatly reducing the time consumed 
in this operation. The body of the fixture is of cast 
iron. The holes were bored in the boring mill to insure 
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FIXTURE FOR SQUARING SCREW HEADS 











alignment, and the splines are accurately cut at right 
angles to each other on the slotting machine. 

The bushings are made of machine steel, casehardened 
and ground. The head is knurled for the operator’s 
convenience in handling. The bushings must be a good 
fit in their respective places, and the inside diameter 
must conform closely to the size of the screw to be 
squared, or the tightening screw will throw the work 
out of alignment. Bushings can of course be made to 
accommodate any size within range of the fixture. 
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Buy Liberty Bonds—We have got to win this war. 








The Profiteer 


E hear much of profiteering in 
some quarters, but we rarely 
meet a man who answers to the 

name. No one admits the title; it is al- 
ways the ‘“‘other fellow.” 


Who is the profiteer? 


Everyone who demands or secures an 
unfair return for his labor or his invest- 
ment. 


The man who demands an exorbitant 
profit on his product; who puts on an 
extra price because it is a war contract 
or for the Government, or because the 
stress of war permits him to do so. 


The man who demands an excessive 
price for a second-hand machine; who 
speculates in machine tools when they 
mean as much to the cause as the can- 
non they are to produce. 


The man who advances rents to an 
exorbitant figure; who uses his monopoly 
of a piece of land to squeeze out an extra 
profit; who unnecessarily raises the price 
of foodstuffs. 


The man in the shop who demands a 
wage entirely out of proportion to his 





output; who fails to do his share in the 
great work that must be done. 


The man who delays production by 
not working as regularly and as steadily 
as his strength permits; who lets his high 
wage blind him to the responsibility of 
keeping on his job. 

The man who uses the present crisis 
to further his own selfish ends; the 
manufacturer who will attempt to lower 
labor standards by employing women, 
and the labor leader who would force 
the closed shop under present conditions. 


We cannot justify ourselves by what. 
the other fellow has done. Each must 
answer for his own conduct. If we 
have failed to do our best in supplying 
munitions of any kind; if we have added 
to the burdens of war by unfair wages or 
profits; if we have let our own pleasure 
or profit interfere with the getting of 
supplies to our boys in France; if we have 
shirked in any way—let us determine 
NOW to sin no more. | 


Let us remember that the profiteer, 
the slacker and the traitor are first 


cousins. 


Shop Entrance | 
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The Lack of Airplanes 


The acknowledged failure of the aircraft program is 
perhaps the most discouraging of recent events. It is 
all the more disheartening because there seems to be 
no legitimate excuse for not building several hundred 
machines for use in France. 

There can be no denying that even those high in 
authority were over-optimistic and too prone to adver- 
tise what we were going to do. Much of this was, how- 
ever, based upon the assumption that designs would be 
promptly decided upon. Had this been done we should 
not now be apologizing for delays. 

We have no patience with the calamity howlers who 
tell us that the Liberty motor is a failure—that we 
should have adopted this or that motor instead—or 
with those who assure us that the reason we are not 
producing enough airplanes is because of our inability 
to either design or build or because we could not 
get the wood, or the linen, or other supplies. 

There were logical reasons for building the Liberty 
motor, which, instead of being a new idea plucked out 
of the blue sky, had two years of experience that 
cost close to a half a million dollars behind it. Accord- 
ing to some of the best engineers it has been made 
ready for production with comparatively few necessary 
changes. And it has to all appearances given an excellent 
account of itself. No one with ordinary sense expects 
perfection in motors or anything else or of capacity. 

There is no apparent lack of ability to build planes 
of any type that may be desired. We have the plants 
and the machinery and the men to design and to build 
them. We have or can get the wood, linen and other 
necessary material. We lack none of these things. And 
yet we are distressingly far behind with our production 
of aircraft; the fact that we have failed is all too plain. 

What then is the reason for our failure to live up 
to our elaborate program? 

Not the failure of the motor, nor the plane, nor yet 
the inability of the manufacturers to produce either 
in large quantities. Alas! it has been inability of those 
in authority to decide upon a practical machine and 
stick to it long enough to allow some to be built. 

What the aviation branch of the army has lacked is 
someone with enough vision and backbone to order a 
large number of the best airplanes we could get. They 
would not be perfect-——nothing ever is. They would 
have been criticised—that is to be expected. But we 
are sure that the man who braves criticism and orders 
the best he knows has a clearer conscience than the one 
who thinks he is playing safe when he dares not decide 
on anything. 

It is much better to be damned for making a mistake 
than for doing nothing. 

We have built thousands of training planes; we could 
have built at least hundreds of bombing planes, if not 
of battle planes. And who knows what effect this might 
have had on the great drive. 


We have personally visited the largest motor an 
plane plants within a month and have, we believe, found 
many of the reasons for the delay. We had intended 
printing these conclusions in this issue. But as we go 
to press we are assured that a positive decision has been 
reached and that definite orders have been placed to 
build a large number of planes for our army in France. 

With this assurance the American Machinist is not 
only willing, but glad to omit unpleasant details of past 
delays and to urge patience until the present plans have 
had time to bear fruit. We must not forget that our 
first aim is to win the war. And criticisms which do 
not help to correct mistakes are worse than useless. 


Make Your Sacrifice for Democracy 


The offering of a Third Liberty Loan is a call to pa- 
triotism. It comes at a time when the war in which 
America is engaged has reached the crucial stage. It 
is made while a world watches anxious to learn whether 
those who have promised to make democracy safe 
throughout the earth are prepared to make sacrifices 
for the cause they have championed. 

It is not sufficient that we should love America. We 
must live America. Our self-respect impels to constant 
remembrance of those who, offering their lives in the 
trenches, look to us at home to furnish the money which 
shall provide them with food, clothing, hospital sup- 
plies and the munitions that shall minimize to some ex- 
tent the dangers which they face. 

The call to patriotism is a call to service and to sacri- 
fice. Not all are asked to make monetary sacrifices in 
order to subscribe generously to this loan. But this 
does not relieve any from the obligation of service; it 
withdraws from none the privilege of sacrifice for Am- 
erica. There is no special virtue in buying Liberty 
bonds—it is merely the performance of a plain duty. 

What must be appreciated and lived is the fact that 
sacrifice for our country is necessary. Sacrifice of time, 
of comfort—perhaps even of some part of the family life 
that is so sacred and so precious. 

You know the truth about these bonds; you under- 
stand why it is necessary for your Government to issue 
them. But does your neighbor? Every moment of your 
time that can be spared from personal duties should be 
devoted to the work of enlightenment. 

The Government pays good interest on the bonds you 
buy; but the return you will receive will be as nothing 
compared with the benefits that will accrue to you if you 
help yourself by helping the sale of these bonds at the 
cost of some ease and comfort. 

The agents of the enemy of America and of civiliza- 
tion endeavor to spread the idea that this war is a rich 
man’s war. That lie must be nailed, and it will take 
time to nail it if employers of labor do not show by 
their actions that they realize that it is democracy’s war 
and support it with more than their pocketbooks. 
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Photographs and data 


should be addressed to Editorial Department, “American Machinist.” 


Elwell-Parker Electric Tractor 


The illustration shows a new electric tractor that 
has recently been placed on the market by the Elwell- 
Parker Electric Co., Cleveland, Ohio. The tractor is 
known as the company’s type TA. The drive is single- 
worm reduction to the two wheels through a full float- 
ing axle, the steer being through the single front wheel 
by means of a handwheel or lever. Three speeds are 
provided in either direction, the maximum being 625 ft. 
per minute without load. A_ seat-actuated circuit- 
breaker is used. The tires are solid rubber of the 

















ELWELL-PARKER TYPE TA ELECTRIC TRACTOR 


press-on type, 20x33 in. The frame is mounted on 
springs and has a length of 70 in..and a width of 41 
in. The maximum drawbar pull is 850 Ib. and the 
normal 300 lb. The battery used is a 30-cell Edison or 
a 16-cell lead-plate battery. 


Genesee Facing Tool 


The Genesee Manufacturing Co., Rochester; N. Y., 
is now manufacturing the facing tool illustrated, which 
is for the purpose of counterboring, facing and form- 
ing operations. The features claimed are that the chip 
space is not reduced by repeated sharpenings, and that 
no special jig or machine is necessary for grinding. 
In grinding, the blades may be tested with a square, 
and after being finished are replaced in their slots 


against the bushing, this automatically bringing each 
cutting edge into proper alignment. The blades are 
placed at an angle of 12 deg. for steel, malleable iron, 
etc., and radial for brass and other soft material. The 
tool is made with either two or three cutters and the 
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GENESEE FACING TOOL 
blades can be easily replaced. The tool is at present 
made in four sizes without outside diameters of from 
2 to 42 in. having facing capacities of from 1} to 33 in. 
respectively. The shanks are Morse taper from No. 
2 to No. 4. 


Springfield Gun-Boring Lathe 

The illustrations show a machine recently designed 
and built by the Springfield Machine Tool Co., Spring- 
field, Ohio, for the purpose of boring the tubes, jackets 
and bands for field guns. The machine consists of a 
heavy bed carrying at one end a headstock driven by 
a 35-hp. variable-speed -motor. The power is trans- 
mitted to the rear of the headstock by means of a silent 
chain running in a bath of oil, and from there is 
transmitted to the spindle through gears giving four 
mechanical changes of speed. These gears are of 
chrome-nickel steel, heat treated and hardened, with 
the exception of the large gear back of the chuck, which 
is of high-carbon vanadium steel. A ball thrust bearing 
is incorporated directly behind the chuck.. Forced-feed 
lubrication is used for all working parts within the 
headstock. The feed is transmitted to the carriage 
through the feed rods shown at the front and through 
a system of gearing consisting of a worm and worm- 
wheel, spur gears and a rack and pinion, being finally 
delivered to two large racks on top of the bed. The 
gear reduction amounts to 2400 to 1. A handwheel 
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at the front is provided for small carriage movements 
and a rapid-traverse mechanism is also incorporated. 
This is shown in the rear view of the machine. One 
of the illustrations shows a close view of the carriage. 
The center lever is the quick-return lever, while the 


MACHINIST 





Vol. 48, No. 17 








carries the drill. The rear view of the machine shows 
the rapid-traverse mechanism and also the system for 
furnishing cutting lubricant. The rapid-traverse screw 
is driven by a 3-hp. electric motor, which also serves 
to drive the rotary pump which delivers 26 gal. of 














FIG. 1. SPRINGFIELD 


Length of machine, 28 ft.; hole through spindle, 15 in. ; 
of variable speed motor, 35; mechanical speed changes, 4, 


from 20 to 200 r.p.m.; diameter of balls in thrust bearing, 
weight without electric equipment, 28,000 Ib. ; 
at a pressure of 100 lb. per square inch. 


long lever in front of the apron is the power-feed 
lever. The handle to the right, pointing vertically, is 
the interlocking lever, which prevents the rapid-traverse 
mechanism being engaged while the feed mechanism 
is in operation, thereby preventing two different rates 














THE 


MACHINE SHOWING 
PIPES 


REAR VIEW OF THE 
OTL-DISTRIBUTING 


FIG. 2 \ 


of travel being imparted to the carriage at the same 
time. The handle to the left, pointing vertically, is 
for operating the electrical mechanism, which controls 
the motor and is used for starting and stopping the 
This view also shows a saddle which 


main drive motor. 


/ 
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GUN-BORING 
capacity, holes up to 7 in. in diameter and 21 ft. long; horse powe) 
which together i 

z, 1 in.; drilling feeds, 
with electric equipment, 31,000 lb.; capacity of compound pump, 26 gal. per minut« 





MACHINE 


variable-speed motor gives spindle speeds of 
0.0015 to 0.016 in. per spindle revolution : 


with the 
ten, 


cutting compound per minute at a pressure of 100 Jb. 
per square inch. The lubricant used is light, such as 
a water-cutting solution, and is delivered in large 
quantities. This not only keeps the drill cool but the 
backward flow washes out the chips. A system of 
telescoping brass tubes serves to carry the liquid to the 
drill. 

The feed motion is transmitted from the inter- 
mediate shaft in the headstock to a two-step cone pulley 
by means of a silent chain, thcnce thrcugh a belt to 
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OF THE CARRIAGE SHOWING THE 


LEVERS 


\ NEAR VIEW 
CONTROL 


FIG. 3 


a gearbox at the front. A train of gears gives five 
changes, which with the two-step cone gives 10 differ- 
ent drilling feeds to the carriage. The entire machine 
stands in a steel pan which catches the chips and 
drilling compound. The machine is provided with a 
work rest and with a bar rest, the function of the 
latter being to guide and steady the drill as it enters 
the work. This is necessary, due to the extreme length 
of.the.boring bars. 
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Simplex Improved Chuck bed lengths of 10, 12, 14, 16 and 18 ft., regular equip- 
ment including compound rest, two-speed friction pulley 


The illustrations show an improved form of a chuck ¢ountershaft, large and small faceplates, thread-chasing 
now being manufactured by the Simplex Tool Co., dial, steadyrest, follow rest and wrenches. 
Woonsocket, R. L, which was previously described on 








National Folding Wall Rack for 
Blueprints, Etc. 


The illustrations show a wall rack that is being 
marketed by the National Co., 273-279 Congress St., 
Boston, Mass., for use with the Presto blueprint holder 
described on page 1059, Vol. 47. It will be noticed 

















INPROVED 4-JAW CHUCK 





page 830, Vol. 46. It is claimed that this chuck is so 
made that it is impossible to strain the jaws so that 
they only grip at the back. It will be noticed that 
each jaw has a through bolt to hold it tightly to the 
face of the chuck, these bolts being adjusted by means 
of countersunk nuts at the front of each jaw. It is 
claimed that the chuck has great gripping power and 
that it will retain its accuracy indefinitely. The back 
of the chuck is so made that a back plate can be at- 
tached to secure it to the lathe spindle. 

















° NATIONAL FOLDING WALL RACK FOR BLUEPRINTS, 
Sidney 25-In. Lathe DRAWINGS, ETC. 


The 25-in. heavy-duty lathe illustrated is one of the that this folding wall rack is provided with hooks for 
recent products of the Sidney Tool Co., Sidney, Ohio. suspending it from ordinary picture molding or it can 
The bed is made with double-wall cross girts spaced 2. be bolted or nailed directly to the wall. The device is 
ft. apart, while one large way is used in front and one made of varnished oak and all metal parts are nickel. 
small one at the rear. The ways are cast with a 20-per- The dimensions of the rack ready for use are 24 in. 
cent. steel mixture which it is claimed 
tends to minimize wear. The carriage 
is said to be of unusual depth, due 
to the construction of the top of the 
bed, and is drilled to receive taper at- 
tachments and also grooved to receive 
the tongue on taper attachments. 
The compound rest swivels completely 
around, is graduated in degrees and is 
clamped to the cross-slide by means 
ot bolts. Taper gibs with end-screw 
adjustment are provided on both cross- 
slides, these gibs being so placed that 
they will not receive the thrust of the 
tool. The headstock is of the closed 
type, the spindle being offset 1 in. The HEAVY-DUTY 25-IN. LATHE 
spindle is of 50-point carbon steel and Swing over shears, 274 in.; swing over carriage, 19 in.; width of carriage, 10 in.; 
runs in phosphor-bronze bearings gneth, of carriage, 26 in, distance between, centers se eat ria die beatin 
equipped with sight-feed oil cups. The 31x48 in.; size of hole in spindle, 2% in.; size of ‘centers, Morse No. 5; back gear 
thrust bearing is bronze to steel. The Sauer 3 Tensile of ph. y Ft, in: _ B ' ye --- ww 104 7: 
apron is of the double-plate pattern, veo & ry fay fy 2% - ; 7 0008 40.0220 FF Fe TES 
giving double bearings to all gears, weight with 10 ft, bed, 7000 lb.; additional weight for 2 ft. of bed, 300 Ib. 
and is grooved, pinned and bolted to carriage. The lead wide, 20 in. deep and 30 in. high, while the dimensions 
screw is of 40-point carbon steel. The quick-change folded are 24 in. wide, 4 in. deep and 30 in. high. The 
gear mechanism forms a complete unit and is mounted illustration at the left shows the rack ready for use 

t the front of the machine. The lathe is built with with six Presto holders hanging from it. 
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Gale-Sawyer Toolpost Grinding 
Attachment 


The illustration shows a toolpost grinding attach- 
ment that is being marketed by the Gale-Sawyer Co., 
33-37 Wormwood St., Boston, Mass. It will be noticed 
that the attachment has a swiveling device. This is 

















TOOLPOST GRINDING ATTACHMENT 


graduated and, it is claimed, permits adjustment for 
a range of work impossible with other toolpost attach- 
ments. This is said to be especially valuable in sharpen- 
ing cutters with end teeth and doing other similar 
operations. The spindle is designed to operate at speeds 
from 8000 to 12,000 r.p.m. The illustration shows the 
device equipped with a 3-in. saucer wheel. 


Langelier Multiple-Spindle Drilling 
Machine for Ignition Tubes 


The machine illustrated is for drilling in one opera- 
tion twenty-four 0.031l-in. holes in the walls of the 
primer ignition tubes. The machine is hand and foot 
operated, the drilling being done by two 6-spindle mul- 
tiple drilling heads located 90 deg. apart on the upper 
half of a vertical faceplate. The spindles in one head 
are offset to a position midway between those in the 
other head, and each head drills diametricaily through 
both walls of the tube. The drills are held in small 
taper-threaded collets. The drilling heads are ball bear- 
ing and are driven by an endless, woven-canvas belt at 
the back of the machine. A screw belt tightener is used 
to obtain the proper tension. The feed is operated by a 
hand lever mounted on a sleeve pinion which meshes 
through an intermediate gear with a ring gear located 
concentrically in the vertical faceplate to which the 
drilling heads are attached. The ring gear is mounted 
on ball bearings so as to make the “feel” of the hand 
lever as sensitive as possible. The ring gear is con- 
nected to the feed sleeve by means of double pinions 
having friction clutches. The feed lever has a spring 
return. The spindles run at 4800 r.p.m. Cutting fluid 
is supplied by a rotary pump. The tube to be drilled is 
held and located in position by means of a self-opening 
and closing jig mounted on a slide, the function of 
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which is to carry the tube from the loading position to 
the drilling position and vice versa. The slide is op- 
erated by a foot lever, the depressing of which moves 
the slide to the loading position and opens the jig. The 
releasing of the foot lever causes the jig to close and 
then moves it to the drilling position. The tube is held 
at the ends by means of 45-deg. cups. The jig has guide 
bushings and an open top which permits of quick load- 
ing and unloading. A thumb spring lever is used for 
lifting the front end of the tube out of the jig so that 
the operator can take hold of it. The machine is driven 
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LANGELIER MULTIPLE-SPINDLE DRILLING MACHINE FOR 
IGNITION TUBES 


by 3-hp. Westinghouse electric motor mounted on the 
base of the machine. The floor space occupied is 32 x 62 
in. The Langelier Manufacturing Co., Arlington, Cran- 
ston, R. L., is the manufacturer. 


Matthews Castellating Machine 


The machine shown in Fig. 1 is made by the Matthews 
Engineering Co., Sandusky, Ohio, and is sold by the 
J. R. Stone Co., Detroit, Mich. This machine is in- 
tended to castellate nuts or other small parts suitable 
for chucking. The pieces to be castellated are placed 
in a hopper and feed down a chute to the chucks. As 
a piece is chucked it is carried around under the milling 
saws which feed downward and then automatically lift 
as the chuck table indexes. Ample provision is made 
to supply the saws with coolant from a reservoir in 
the base of the machine. 

Fig. 2 shows the machine as viewed from above, and 
will give a good idea of the arrangement of the head 
parts. 

Another view of the working heads is shown in Fig. 
3. The pieces to be castellated are plainly shown feeding 
down the chute. The hopper revolves counter-clockwise. 
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The nuts, which are thrown into the hopper, fall into 
Jots cut around the periphery, since the hopper is in- 
lined at an angle of 30 deg. They are released by a slot 
ia the hopper aligning with the slot in the chute. The 
nopper base has a groove cut just below the slot in 
the hopper. In this groove the ejectors and spring ride, 
being operated at the proper place by a cam. In case 
ihe nut is upside down, the rounded portion falls into 
« hole in the hopper base plate, which prevents it from 
jeaving, and it is carried around and again mixed with 
ihe other nuts. The hopper does not have a uniform 
circular motion, but pauses for an instant as each slot 
is aligned with the chute. This serves to help jolt 
the nut out into the chute. 

The hopper is made to revolve by a }-in. round 
leather belt running to a pulley on the hand-feed shaft.’ 





N 














FIG. 1. MATTHEWS CASTELLATING MACHINE 
Sizes of nuts handled, } to 4 in. hexagon, S. A. E, standard; 
output, 600 to 1400 per hour, according to size; size of Cutters, 
-} in. diameter; speed of cutters, 160 ft. per minuute; size of 
irive pulleys, 16 in. diameter by 33 in. face; height of machine, 


ft. 8 in.; floor space, 34 x 34 ft.; weight, about 1500 Ib. 


As the hopper has an intermittent motion and the 
oulley on the hand-feed shaft a continuous motion, the 
elt ships on the small pulley during the action of the 
ntermittent mechanism. 


In the lower end of the chute 
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a hole is cut directly in position over a chuck, the 
exact size of the nut being fed. As the feed push 
finger descends it pushes the nut through this hole 
against spring jaws. These spring jaws hold the nuts 
in the chute until the push finger again descends and 
pushes the next nut into the chck. The hopper is timed 
to feed one nut a second, and as the machine uses but 

















UPPER PART OF THE 
WORK IN PROGRESS 


FIGS. 2 AND 3. 
MACHINE SHOWING 


VIEWS OF THE 


one nut every four seconds there is a reasonable cer- 
tainty that the chute will always be full. 

As a nut is chucked and carried around to the first 
saw station the saw cuts a slot from the hole to the 
outside of a flat by feeding straight down onto the 
work. This slotting is repeated six times as the nut 
is carried around to the stations under the six saws. 
At each indexing of the table a chuck moves 45 deg. 
and each chuck indexes 60 deg. After a nut has been 
castellated it is pushed up out of the chuck and swept off. 


i Export of Electrical Goods 


The disappearance of German competition has greatly 
favored the expansion of the American electrical in- 
dustry. Owing to the export restrictions in vogue in 
France and England, the United States is about the 
only country at present that is in a position to replace 
Germany in the world’s market. The following figures 
will show the great progress made by the United States 
in the exportation of electrical goods since the war: 
For the years ending June 30, 1914, 133,000,000 fr.; 
1915, 105,000,000 fr.; 1916, 160,000,000 fr.; 1917, 275,- 
000,000 fr. These figures show that the value of exports 
for 1917 was 70 per cent. above those of 1916 and 105 
per cent. above those of 1914. 
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Washington, D. C., April 20, 1918.—One of the ad- 
vantages of having the railways taken over by the Gov- 
ernment is the standardization of locomotives, which 
has already begun. For the first time in the history of 
the country all of the railroads are now subject to a 
single management and to a single control in their pur- 
chases. This makes it possible to enforce highly desira- 
ble standards which were heretofore out of the question. 

The work of preparing standard specifications and 
drawings was intrusted to a committee comprising 11 
railroad officials and representatives of the three prin- 
cipal locomotive builders. Twelve standard specifications 
have been agreed upon, and are as follows: 


THE SPECIFICATIONS 


Two sizes of the Mikado type, 2-8-2, based respec- 
tively on 55,000 and 60,000 Ib. per axle; the lighter of 
these has a weight in working order of 290,000 Ib., and 
the heavier 325,000 Ib. 

Two sizes of the Mountain type, 4-8-2, based respec- 
tively on 55,000 and 60,000 lb. per axle, the lighter 
having a total weight in working order of 320,000 and 
the heavier of 350,000 Ib. 

Two-sizes of the Pacific type, 4-6-2, based respective- 
ly on 55,000 and 60,000 lb. per axle, the former having 
a weight of 270,000 Ib. and the latter 300,000 Ib. in work- 
ing order. 

Two sizes of the Santa Fé type, 2-10-2, based respec- 
tively on 55,000 and 60,000 Ib. per axle, the lighter hav- 
ing a weight of 360,000 lb. and the heavier 390,000 Ib. 
in working order. 

A six-wheeled locomotive, 0-6-0, with tender, 55,060 
lb. per axle;.weight in working order, 165,000 Ib. 

An eight-wheeled switching, or hump, locomotive, 
0-8-0, with tender, 55,000 Ib. per axle; 220,000 Ib. in 
working order. 

A six-couple Mallet locomotive, with trucks, 2-6-6-2, 
based on!60,900 Ib. per axle, weighing in working order 
540,000 Ib. 

The tenders have been standardized with tanks of 
8000, 10,000 and 12,000 gal. respectively. 

No one railroad will be compelled to order all of the 
12 standards, and it is probable that even the large 
trunk lines will find that half of this number is suffi- 
cient for their needs. It will, however, greatly simplify 
the building of locomotives for the rehabilitation of our 
railroad motive power, which is so badly needed, and 
also greatly reduce the cost of carrying spare parts by 
the different: roads. 

As is always the case when any kind of standardiza- 
tion is proposed there are those who fear that it will 


prevent improvements and discourage new ideas. That 
such fear is unfounded may be seen from the automobile 
industry, which, perhaps, has standardized more of its 
products than any other branch of manufacture. 

It is probable that for the duration of the war at 
least we can well afford to omit special new locomotive 
development; but when we return to normal conditions 
an experimenting department should be established for 
the purpose of trying out new devices for all the rail- 
roads instead of a dozen or more railroads spending 
money on the same experiments. The money that has 
been needlessly spent on experiments during the past 25 
vears would go a long way toward paying the war debt. 
When we consider that on the Santa Fé Railway alone 
there have been at times over 300 different types of 
locomotives to keep in repair, the advantage of con- 
fining all experimental work of this kind to one railroad 
can easily be estimated. 


THE CONCRETE SHIP 


The Emergency Fleet Corporation of the United States 
Shipping Board has now developed the concrete ship 
to a point where it would seem to be advisable to experi- 
ment further. But the corporation did not feel that it 
had the right under existing authority to do so, and 
so asked Congress to acquire or establish suitable 
plants for building concrete ships. This would include 
the right to secure the material for enlarging or extend- 
ing the plants now being used or that may hereafter be 
acquired or established, and to construct, purchase and 
requisition or otherwise acquire such concrete ships to 
the amount of $50,000,000. Of this sum $15,000,000 
was asked for, and was quickly granted, as shipping is 
the vital question at this time. 

While many have been skeptical as to the ability of 
the concrete ship te withstand the vibration of recip- 
rocating engines and the shocks of heavy waves, others 
who have followed the matter closely believe that the 
concrete ship is a feasible proposition, and as they can 
be constructed rapidly it is certainly worth trying in 
the present emergency. 


INTENSIVE TRAINING 


An interesting departure was the commencement un- 
der Government supervision of the first course of in- 
tensive training in agg ment management at the Uni- 
versity of Rochester, N. Y., late last month, when about 
twenty prospective tern ment managers sent by man- 
ufacturers having war contracts (fortunately among 
them are shipbuilding plants and several departments 
in Washington) began a six-weeks’ intensive-training 
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course in the theory and practice of employment man- 
agement. Rochester factories are providing what may 
be called the laboratory work and are assisting the 
university in presenting the theory of the management 
of personnel. Incidentally this is another example of the 
wav the manufacturers of Rochester coéperate along 
progressive lines, and it is especially helpful at present. 

The course is under the supervision of the Industrial 
Service Section of the several departments at Washing- 
ton. and was requested by them as a necessity in han- 
dling the question of employment in the various depart- 
ments, in which are included the Emergency Fleet Cor- 
poration, the Ordnance Department, the Quartermaster’s 
Department, the Department of Labor and the Navy 
Department. 


A HOPEFUL PHASE 


An interesting and hopeful phase of the situation is 
that the establishment of this course, which is to be 
started later in Boston, New York and other places, is of- 
ficial recognition of the function of personnel manage- 
ment in factory administration. This is distinctly a pro- 
gressive move which cannot fail to be helpful in handling 
employment cases in all parts of the country. 

Under the head of employment management are gath- 
ered all the activities relating to human relations, such 
as legislation, safety, education, recreation, “hiring and 
firing,” discipline, wages and the payment of pensions, 
sick benefits, etc. By bringing all these questions to- 
gether under one head, each subsection being in charge 
of a specialist, a long step has been taken in the solution 
of scientific industrialism, if it may be so called. 

Fortunately, there seems to be no misconception of the 
fact that six weeks of training is all that is necessary, 
and only those who have had the proper basic prepara- 
tion are admitted. It is the aim to have manufacturers 
with war contracts select men who, in their opinion, will 
succeed, and they will be responsible for them, the quali- 
fications being enthusiasm, varied industrial experience, 
good education and a liberal point of view. The Depart- 
ment of Labor is sending two of its field agents in the 
federal employment service to the first course, and the 
navy also contemplates sending its assistant superin- 
tendents from some of the navy yards. 

It is unfortunate that we have so few men and 
women who are really expert employment managers. 
Too many are impractical theorists with no conception 
of the real problem or of its far-reaching possibilities. 
The best of instructors are none too good in this im- 
portant work. 


SCHOOL FOR INSPECTORS 


With this as an example is it not advisable to inau- 
gurate similar schools for inspectors? And the idea 
might also be extended to include the question of specifi- 
cations, at least in so far as their interpretation by the 
inspector is concerned. It is safe to say that nothing 
delays production more than unreasonable specifications 
and needless inspection, and anything that can help to 
modify either of these regulations will do more to hasten 
production than anything I know of. 

Men with some mechanical foundation can be taught 
many things of real value which will aid greatly in se- 
curing a big output; they can be shown the difference 
between vital defects and imperfections that do not in- 
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terfere with the proper functioning of a piece; they can 
be taught that “perfectness” is an unknown quantity, 
and that practically anything can be rejected if an in- 
specter tries hard enough, and that the best inspector 
is he who can pass the greatest number of usable pieces. 

One of the problems that is bothering some manufac- 
turers is that of providing suitable, or I might say satis- 


factory, quarters for the inspectors. Generally this is 
not an easy task, as there are a large number of them, 
many of whom are somewhat fastidious, and they often 
specify the kind of desks they want, the kind of type- 
writer they prefer (the machine, I mean), and sundry 
other details. This is an important consideration, as 
the cost of this equipment, coupled with requests for 
innumerable reports from other divisions, adds largely 
to the overhead charges of a shop. 

In the case of cost-plus contracts there are many 
reports of various kinds, including perpetual inventories, 
invoices, shipping receipts and what not. To many these 
methods often seem like useless labor, but if they stopped 
to think what might happen if everyone were allowed 
to do exactly as he pleased, with no accounting, they 
would perhaps be a little more lenient in their judg- 
ing. Care should be taken, however, not to call for 
unnecessary reports and other data. They are not only 
an expense to the manufacturer but they cleg and delay 
the machinery of production. In too many cases there 
seems to be more reports than action. 


PARTISAN CRITICISM 


The most inexcusable criticism which crops out in 
Congress and in the newspapers is the kind that is so evi- 
dentiy partisan that it shows on its face. The attack 
on George Creel by some of the Senators and the attacks 
on Secretary of War Baker by some of the newspapers 
are in this class. We are too apt to forget that many 
of the exasperating delays are due to the system rather 
than to the incumbents of the offices. We quite over- 
look the fact that similar mistakes occurred in 1898 
with a quite different administration and that one of 
the chief “kickers” at the present time helped to start 
a round-robin of protest at that time. The conditions 
were different, but that war was a pink-tea party com- 
pared to this. Constructive criticism is always in order, 
but the kind that is being printed in some papers would 
be called seditious if it appeared in some of the less 
influential publications. 


The Reason for the Slot in the 
Screw Head 


By T. DANIEL 


In a certain well-known munition factory men were 
employed in packing pasteboard boxes containing loaded 
cartridges into wooden shipping cases, the covers of 
which were fastened with screws. 

For obvious reasons the use of a hammer was for- 
bidden on this work. One morning the superintendent 
caught a workman—who was paid by the piece—pound- 
ing his screws halfway home. Rushing up to the 
offender the official demanded in tones of biting sar- 
casm: “What are the slots in those screw heads for?” 
“How in thunder could you get ’em out?” was the 
instant rejoinder. 
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on the Third Liberty Loan drive. 


The committee is as follows: 


M. H. Avram (Slocum, Avram & Slocum), L. Barron 
(secretary De La Vergne Machine Co.), Leigh Best 
(vice-president American Locomotive Co.), R. K. Blan- 
chard (Neptune Meter Co.), G. D. Branston (treaurer 
Manning, Maxwell & Moore), Arthur W. Buttenheim 
(president McKiernan-Terry Drill Co.), W. L. Callister 
(W. L. & J. T. Callister), De Courcey Cleveland (presi- 
dent Central Foundy Co.), C. Philip Coleman (presi- 
dent Worthington Pump & Mach. Corp.), C. I. Cornell 
(treasurer Pratt & Whitney Corporation), F. W. H. 
Crane (president R. Hoe & Co.), J. J. Cuehler (president 
Columbia Machine W. & M. Iron Co.), C. G. Curtis 
(president Curtis Turbine Co.), A. 
Davis-Bournonville Co.), F. S. De Lano (treasurer Am- 
erican Car and Foundry Co.), H. H. Doehler (president 





Machinery Trades and the New L.oan 


The machinery and machine-tool men are getting busy 
They have appointed 
a special committee consisting of 43 well-known machin- 
ery men headed by J. W. Lane (president E. W. Bliss 
Co.) chairman; R. L. Patterson, (president American 
Machine and Foundry Co.), vice chairman; Charles B. 
Houston (E. W. Bliss Co.), secretary; Norman Dodge 
(vice president Mergenthaler Linotype Co.), director 
of speakers; Charles A. Hirschberg (publicity manager 
Ingersoll-Rand Co.), publicity director. 





Fairbanks-Morse 
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Vol. 48, No. 17 


Doehler Die Casting Co.), George Doubleday (president 
Ingersoll-Rand Co.), F. F. Fitzpatrick (president Raij- 
way Steel Spring Co.), Henry Fuller (vice president 


Co.), P. H. Gill, president P. H. 


Gill & Sons), R. E. Gilmore, (general manager Sperry 
Gyroscope Co.), D. H. Haynes (treasurer Ameri:an 
Machine and Foundry Co.), J. H. Hayward (treasurer 
Hayward Co.), W. T. Hunter (secretary A. Schrader’s 
Son, Inc.), Isaac B. Johnson (president Isaac G. John- 
son & Co.), J. C. Kelly (president National Meter Co.), 
W. P. Kethart (secretary H. D. Berner & Winterbauer 
Co.), Hy. C. Knox (treasurer American Brake Shoe & 


Foundry Co.), John Lidgerwood (president Lidgerwood 


Supply Co.), 
Machine Co), E. 


Davis (president 


Mfg. Co.), T. Frank Manville (president H. W. Johns- 
Manville Co.), T. 
& Budenberg Mfg. Co.), Edw. T. Morse (secretary and 
general manager Morse Dry Dock and Repair Co.), 
C. E. Murray (president Metropolitan Engineering 
Co.), Henry Prentiss (president Prentiss Tool and 
Jos. T. Ryerson (De Mant Tool and 


J. Menten (vice president Schaeffer 


A. Stillman (president Watson-Still- 


man Co.), H. R. Swartz (president Intertype Corpora- 
tion), Charles Taylor (Clark, Dodge & Co.), Herbert G. 
Thomsom (president Anchor Post Iron Works), J. M 
Turner (president General Acoustic Co.), J. H. Wal- 
bridge (president Lalance & Grosjean Manufacturing 
Co.), J. Harvey Williams (president J. H. Williams & 
Co.) and J. B. Wing, (treasurer Dexter Folder Co.). 








Kk Personals 











Chris Myers, formerly shop foreman of 
the General Ordnance Co., Derby, Conn., 
has been appointed shop superintendent. 


Fred Clausen has been promoted to the 
position of factory superintendent of the 
ore Pneumatic Tool Co., Aurora, 


.* 


F. 8S. Cole, formerly of the Imperial Belt- 
ing Co., Chicago, Ill, is now a member of 
the industrial-bearing division of the Hyatt 
Roller Bearing Co., Metropolitan Building, 
New York City. Mr. Cole will specialize 
on the sale of Hyatt roller bearings for 
line shafting. 


Vilhelm Christensen of V. Lowener, 114 
Liberty St., New York, Copenhagen, Stock- 
holm, Christiania and Moscow, has gone to 
Copenhagen, where he will join the tool 
department of the main office of V. Lowener 
in order to stimulate the use of American 
tools in the Scandinavian countries. Mr. 
Christensen spent several years in this 
country studying the use of small tools 
and appliances. 





Obituary 











Rufus Franklin Emery, secreta and 
treasurer of the Westinghouse Airbrake Co., 
Wilmerding, Penn., an officer and director 
of several other large and important cor- 
porations, died suddenly on Thursday af- 
ternoon, Apr. 11, 1918. Mr. Emery was 48 
years of age. He was stricken with heart 
failure while seated at his desk in his of- 
fice at the Airbrake Works in Wilmerding, 

. Several of his business associates 
whd \were in the office at the time rushed 
to his assistance and medical aid was 
hastily #ummoned, but he expired before 
a physician could arrive. The body was 
removed to his home, 132 Hawthorne St.. 
Edgewood, Penn. Mr. Emery was a mem- 
ber of the Edgewood Borough Council at 
the time of his death, and was also a mem- 
ber of the Duquesne Club, the Edgewood 
Club, the George W. Guthrie Lodge (F. & 
A. M.), the Westinghouse Airbrake Veter- 
ans’ Association and the Crescent Canoe 
Club of Oakmont. He was assistant sec- 
retary of the American Brake Co., assist- 


ant secretary and director of the National 
Brake and Electric Co., 


a director of the 


Vulean Crucible Steel Co., soersteny, treas- 
urer and a director of the Westinghouse 
Friction Draft Gear Co., and treasurer and 
a director of the Westinghouse Traction 
Brake Co. Mr. Emery was born near Bos- 
ton, Mass., and in 1891 he became affiliated 














EMERY 


RUFUS FRANKLIN 


with the Westinghouse interests, in the up- 
building of which he played an important 
part. He was a public-spirited citizen and 
took an active interest in various religious, 
social, civic and patriotic movements. 





Forthcoming Meetings 











American Society of Mechaftiical Engi- 
neers. Monthly meeting, Second Tuesday. 
Calvin W. Rice, secretary, 29 AVest 39th 
St.. New York City. 


American Society of Mechanical Engi- 
neers. Spring meeting at Worcester, Mass.. 
June 4, & 6 and 7, with headquarters at 
the Hotel Bancroft. 


Boston Branch National Metal Trades 
Association. Monthly meeting on _ first 
Wednesday of each month, Young’s Hotel. 
Donald H. C. Tullock, Jr., secretary, Room 
41, 166 Devonshire St., Boston, Mass, 





Engineers’ Society of Western Pennsyl- 


vania. Monthly meeting,,.third Tuesday; 
section meeting, first Lips 7 Elmer K. 
Hiles, secretary, Oliver Building, Pitts- 


burgh, Penn. 


The National Gas Engine Association will 
hold its eleventh annual meeting at the 
Hotel Sherman, Chicago, Ill., June 3 and 4. 
The headquarters of the association are at 
Lakemont, N. Y 


The spring convention of the National 
Machine Tool Builders’ Association for 1918 
will be held Thursday and Friday, May 16 
and 17, at the Marlborough-Blenheim Hotel, 
Atlantic City, N. J. Charles L. Taylor of 
Hartford, Conn., is secretary. 


A joint convention of the National Supply 
and Machinery Dealers’ Association, the 
Southern Supply and Machinery Dealers’ 
{Association and the American Supply and 
Machinery Manufacturers’ Association will 
be held at Cleveland, Ohio, May 15-17. 
Among the important subjects to come up 
for action will be Government control of 
fuel, transportation and shipping of ma- 
terials and price fixing. The codperation 
of labor in war activities will also be dis- 
cussed at lengtr. 


New Englanu Foundrymen’s Association 
Regular meeting, seeond Wednesday of 
each month, Exchange Club, Boston, Mass. 
Fred Stockwell, 205 Broadway, Cam- 
bridgeport, Mass. 


Philadelphia Foundrymen’s Association. 
Meetings, first Wednesday of each month. 
Manufacturers’ Club, Philadelphia, Penn. 
Howard Evans, secretary, Pier 45 North, 
Philadelphia, Penn. 


Providence Engineering Society. Month- 
ly meeting, fourth Wednesday of each 
month. A. E. Thornley, corresponding sec- 
retary, P. O. Box 796, Providence, R. I. 


Rochester Society of Technical Drafts- 
men. Monthly meeting, last Thursday. ; 
L. Angevine, Jr., secretary, 857 Genesee St., 
Rochester, N. Y. 


Superintendents’ and Foremen’s Club of 
Cleveland. Monthly meeting, third Satur- 
day. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 


Technical League of America. Regular 
meeting, second Friday of each month. 
Oscar S. Teale, secretary, 35 Broadway, 
New York City. 

Western Society of Engineers, Chicas, 
Ill. Regular meeting, first ednesd?y 
evening of each month, except July and 
Augu E. N. Layfield, secretary, 17%5 
oe Block, icago, Ill. 
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Condensed Clipping-Index of Equipment 
cards and file as desired 


Brinnell Impressions, Attachment for Measuring Depth of 
Pittsburgh Instrument and Machine Co., 111 Water St., Pitts- 


Hammer, “Fairbanks” 
United Hammer Co., 


“American Machinist,” 


The “Fairbanks” power hammers 
are now being fitted with a new-type, 
adjustable, bronze taper gib and 
faceplate, It is claimed that this 
new gib takes up any wear in the 
ram guides and makes possible a 
much finer ram adjustment than 
heretofore. The new gib and face- 
plate may be applied to any of the 
“Fairbanks” hammers now In use. 


Conveyor, Elevating “Type H” 
Cowan Truck Co., Holyoke, Mass. 
“American Machinist,” 


The H transveyor on 


Clip, paste on 3 x 5-in. 


‘Oliver Building, Boston, Mass. 


Apr. 4, 1918 














Apr. 4, 1915 





which a number of improvements 
have recently been made. For 
heavy-duty service, carrying loads 
up to 5000 lb. The platform may 
be elevated 3 in. by means of a 
hydraulic ram which is operated 
by a few strokes of the handle. 
Lowering the truck is accom- 
plished by means of a foot pedal 
which releases the pressure on 
the ram, allowing the platform 
to return to its lowered position 
without shock. The machine is 
built in six sizes and is mounted 
upon three métal wheels 10 in. 
in diameter. ; 4 




















Thread-Milling Fixture 


Hall Gas Engine Co., Inc., Bridesburg, Philadelphia, Penn. 


“American Machinist,” 


This device is for use in cut- 
ting either internal or external 


Apr. 11, 1918 





threads of any form or pitch 
and either straight or taper. It 
is claimed that the device en- 
ables a full thread to be cut up 
to a shoulder or to the bottom 
of a hole. The thread may also 
be timed to start at any point. 
Has a hollow spindle allowing 
threads to be cut on any length, 
the work being held by a spring 
collet chuck. Is mounted upon 














a milling machine or lathe and 
can be removed when the ma- 
chine is desired for other work 





Hammer, Shell-Caulking and Peening 








High Speed Hammer Co., Rochester, N. Y. 


“American Machinist,” 


This hammer is especially adapted for 


caulking and peening checks 


155-mm. shells. 


from the dovetail in the base. With 


fas check in place and the lead gasket 
d into position, the hammer 
Started, and elastic blows at the rate of 
900 per minute struck by the revolving 


dropped 


peen just above the tooi 
gasket at all points. 


A caulk 





One or two revolutions 
of the tool A when under slight pressure 
will remove any burrs or sharp edges 
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on 


the 


is 


the 














Patent Applied For 


burgh, Penn. 


A new 


testing materials. 
be measured 


| of the impression. 
it 


0.01 mm., 


is so arranged that 


company. 


The bed of this lathe slides 
to the left, allowing the ma- 
chine to be used as a boring 
or milling machine or a ga) 
lathe. Length overall wit 
bed closed, 834 in.; length 
overall with bed open, 104 
in.; lathe takes between 
centers with bed closed, 
36 in., with bed open, 57% in. ; 
swing of lathe over ways, 
173 in.; swing of lathe in 
gap. 32 in.; turning capacity 
n gap, 25 in.; swing of 
lathe over carriage, 9 in.; 
longitudinal feed of milling- 
machine table, in.; ver- 
tical feed of milling-machine 
table, in.; cross-feed of 
milling-machine table, 74 in. ; 
dimensions of milling-ma- 
chine table, 323 x8 in. ; taper 





more accuracy than the diameter 
This machine, 
is claimed, permits the deter- 
mination of depth readings to 
one complete revolu- 
tion of the hand of the dial in- 
dicator representing a_depth of 
impression of 1 mm. The device 
it may 

quickly attached to the Brinell 
instrument manufactured by this 





“American Machinist,” Apr. 4, 1918 


attachment for deter- 
mining the depth of impressions 
made by the Brinell machine in 
It is claimed 
that the depth of impression can 
with considerably 

















Lathe, Combination with Boring and Milling Machine 
i George W. Fleming Co., 12 Broad St., Springfield, Mass. 
“American Machinist,” Apr. 4, 1918 

















No. 4; 


in lathe spindle, Morse . 
No. 12 


taper in milling spindle, 
iame 


B. & S.; a ters of cone pulley, 
4, 6, 8 and 10 in.; front spindle 
bearing, 23x 4§in.; rear spindle 


bearing, 23 x 33 in.; hole through 
spindle, 14 in.; weight, 3200 Ib. 


Marking Machine, Hydraulic No. 12 
Martin Machine Co., Greenfield, Mass. 


“American Machinist,” Apr. 11, 1918 


For marking either cylindrical, flat 
or irregular shaped metal parts. 
claimed that the machine will make 
even and clear impressions irrespective 
of an uneven. working surface, as the 
pressure varies with the resistance of 
pressure 
raises the work-holding table Se the 
this 
reached acts upon the slide and trav- 
erses the die across the work to 
marked. Travel of slide, 8 in.; height 
adjustment of 


the die. In operation, oil 


operating point and when 


of machine, 50 in.; 


table, 0 to 6 in.; floor space, 


in.; weight, 900 Ib 


Hammer, Riveting 





It is 


is 





be 


27 x 22 














High Speed Hammer Co.,. Rochester, N. Y. 
“American Machinist,” Apr. 11, 1918 


Designed for heading copper rivets used 
in holding heavy harness together. 
holds the washer, or burr, tightly to the 
work and at the sarne time compresses 
The hammer 
f per minute and will 
head a rivet every two seconds. 


the parts to be riveted. 
strikes 2600 blows 
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IRON AND STEEL 


The Government Schedule of steel prices went into effect Sept. 24. 
Pig iron was set at $33 per ton; pig iron differentials were announced by 
the American Iron and Steel Institute on Nov. 3. Washington announced 
sheet and pipe prices on Nov. 5. Warehouse prices have been revised, as 
shown, by agreement between the War Industries Board and the ware- 
houses; new schedule in ef’ect Nov. 15. Effective Apr. 1, the price of 
basic iron was fixed at $32, and standard Bessemer at $35.20 at Valley 
furnace, prices of other irons remaining the same as last quarter. 


PIG IRON—Quotations per ton were current as follows at the points 
and dates indicated: 


Apr. 18, One } yaaa One 
1918 Ago Year Ago 
No. 2 Southern Foundry, Birmingham... $33.00 $33.00 $33.00 
No. 2 Southern Foundry, Chicago 33.00 33.00 a seiaie 
*Bessemer, Pittsburgh $6.15 37.25 38.95 
*Basic, Pittsburgh ... 32.00 33.95 40.00 
No. 2X, Philadelphia .. 84.26 33.75 40.00 
TEA. CH 6 «neds ces ‘ 33.00 33.95 38. no 
No. 2 Southern Cinc'nnati 35.9 35.90 ss a) 
Basic, Eastern Pennsylvania 32.75 33.75 36 00 
*Delivered Pitisburgh; f.0.b. V alley, 95 cents less 
STEEL SHAPES—tThe following base prices per 100 Ib. are for 


structural shapes 3 in. by \% in. and larger, and plates % in. and 


heavier from jobbers’ warehouses at the cities named: 


-—evelene. -—Chicago—, 
On One 


ne One 
Apr. 18, Month Year Apr. 18, Year Apr. 18, Year 
1918 Ago Ago 1918 Ago 1918 Ago 
Structural shapes $4.195 $4.195 $4.50 $4.2 $4.10 $4.20 $4.50 
ft steel bars ..... 4.095 4.095 4.35 4.20 4.00 4.10 4.25 
Soft steel bar shapes. 4.095 4.095 4.35 4.20 4.00 4.10 4.25 
Plates, 4% to lin. thick 4.445 4445 6.50 4.20 5.00 445 5.50 


BAR ItRON—Prices per 100 Ib. at the places named are as follows: 
aon. 18,1918 One Year Ago 
$3.50 $3.60 


Pittsburgh, mill ..... 5 

Warehouse, New York 4.70 4.25 
Warehouse, Cleveland 4.10 4.00 
Warehouse, Chicago 4.10 3.90 


STEEL SHEETS—tThe following are the prices in cents per 
pound from jobbers’ warehouse at the cities named: 


-— New York —. Cleveland ~—Chicago—, 


urgh, 


£23 “., 4 5 “te 3 “te 5 
SSeq C«#: ©52 edo te odo te odo 
==4 as Su coe a te a> foe 
. R26 <2 6nd Se<¢ <2 Sh¢ <R SHK< 
°No. 28 black....... 5.00 6.445 6.445 7.50 6.385 6.25 6.45 6.25 
*No. 26 black....... 4.90 6.345 6.345 7.40 6.285 6.15 6.35 6.15 
Y a 22 and 24 black 4.85 6.295 6.295 7.35 6.235 6.10 6.30 6.10 
18 and 26 black 4.80 6.245 6.245 7.30 6.185 6.05 6.25 6.05 
No ‘16 blue annealed. 4.45 5.645 5.645 6.70 5.585 5.95 5.65 5.95 
No. 14 blue annealed. 4.35 5.545 5.545 6.60 5.485 5.85 5.55 5.85 
No. 10 blue ——. 4.25 5.445 5.445 6.55 5.385 5.80 5.45 5.80 
*No. 28 galvanized.. 6.25 7.695 7.695 6.50 7.635 5.75 7.70 5.75 
No. 24 galvanized. 5.80 7.245 7.245 9.00 7.335 8.00 7.40 8.00 
"No. 26 galvanized.. 5.95 7.395 7.396 8.70 7.185 7.70 7.40 7.70 
*For painted corrugated sheets add 30c. per 100 Ib. for 25 to 28 gage: 


25c. for 19 to 24 gages; for galvanized corrugated sheets add 5c., all gages. 


COLP DRAWN STEEL SHAFTING—From warehouse to consumers 
requiring at least 1000 Ib. of a size (smaller quantities take the standard 
extras) the following discounts hold: 


Apr. 18, 1918 One Year Ago 


CE vccennwune ceeds List plus 10% List plus 25 % 
Cleveland List plus 10% List plus 10 % 
Chicago List plus 10% List plus 5% 


DRILL ROD—Discounts from list price are as follows at the 
places named: 


Extra Standard 
(0! crtcenacaeeaeeeceeeeetsadeeeeias eda 30% 40% 
OT Pee “a 35 Te 40 % 
EE. 16 0.6:b 0 06 Krk REKES USK HRC ROR SOS bee a hes 35% 40% 
SWEDISH (NORWAY) IRON—The averace price per 100 Ib. in 
ton lots, is: 
Apr. 18,1918 One Year Ago 
New York $15.00 $9 50 
Cleveland 15.00 7.00 
Chicago . ion ne 15.00 8.25 


In coils an advance of 50c. usually is charged. 
Note—Stock very scarce generally. 


WELDING MATERIAL (SWEDISH)—Prices are as follows in cents 
per pound f.o.b. New York, in 100-Ib. lots and over: 


Welding Wire* Cast-Iron Welding Rods 


" a . > me OP Be Bk Be occu ccs 16.00 
Ae ther wa: i Y by 19 in. long... .....- 14.00 
ve pew ewewkecee 2 by 19 in long......... 12.00 
-oeeeb too 21.00 @ 30.00 We We GR. BB. ccc ccces Eee 
N 14 and 

ae ° or A a = ee *Special Welding Wire 

+0 as o> een D8 A eatin aieaead ows wee 33.00 
30. 





AMERICAN MACHINIST 











Vol. 48, No. 17 






WEEKLY PRICE GUIDE OF 






UUDSNSU0NOUAnNAuauadaneonng stig TT 


MISCELLANEOUS STEEL—The followirg quotations in cents 
per pound are from warehouse at the places named: 


New Yurk Cleveland Chicago 
Apr. 18,1918 Apr.18.1918 Apr. 18, 1918 
2 ee eee 10 4.04 $ oe 
Mn. assene sete eats 5.70 4.345 
Openhearth | spring steel. 7.50 8.00 Hy 
Spring steel (crucible anal- 

Se . snivenesceovescc 11.00 11.25 11.25 
Coppered bessemer rods. . 7.00 8.00 7.00 
Hoop steel ........+.+.- 4.94% 4.75 4.95 
Cold-rolled strip steel.... 9.00 8.25 $8.25 
Floor plates ........... 6.19% 6.00 6.00 


PIPE—The following discounts are for carload lots f.o.b. Pittsburgh: 
basing card of Nov. 6, 1917, for steel pipe and for iron pipe: 


BUTT WELD 


teel ron 
Inches Black Galvanized Inches Black Galvanized 
%, % and %& 44% 17% % to 1%..... 33 % 17% 
Te seegeevecse 48% 33% % 
7 GD Baccooces 51% 37% % 
LAP WELD 
D cteekseniess 44% eee ee ... 26% 12% 
Bae G Giscece 47 % 34% % 2% Fees 15% 
4% to 6... 28% 15% 
BUTT WELD. EXTR/. STRONG PLAIN ENDS 
%. % and %.. 40% 22% % a Oe Bebecens 33% 18% 
7? eececsecece 45 % 2% % 
T 0 BWecccce 49 36 ly % 
LAP WEL EXTRA STRONG PLAIN ENDS 
D cee ene onen ee 42% PD “Me caccancwdees 27% 14% 
BMH CO Giccece 2 33% % 2% to4 29% 17% 
4% to 6...... 44% 32% % See Ge Be cccene 28% 16% 


Stock discounts in cities named are as follows: 
-—New bab -—Cleveland—, ates * % 


Ga 
Black vanised Black vanized Black vanized 


™% to 3 in. steel butt welded 38% 22% 43% 28% 42.8% 27.8% 
3% to 6 in, steel lap welded 18% List 39 % 25% 38.8% 18.8% 


Malleable fittings. Class B and C, from New York stock sell at list 
price. Cast iron, standard sizes, 15 and 5%. 


METALS 


MISCELLANEOUS METALS—Present and past Mew York quotations 
in cents per pound, in carload lots: 


Apr. 18, One One Year 

1918 Month Ago Ago 
Copper, electrolytic 23.50° 23.50 34.00 
a Cb GD Gc cs cc ccess a 87.00 85.00 55.00 
a hae ers ik an Ba aise ke 6.95 7.25 9.75 
Spelter Se ee ‘ oi haere sale a 7.00 7.75 10.75 

*Government price. 
ST. LOUIS 

PE due céeavihev dee 64n%eENe KOOKS Ss 6.80 7.10 10.50 
eee rr Tere ee 6.75 7.75 10.75 


At the places named, the following prices in cents per pound prevail, 


for 1 ton or more: 


— New York——.. —Cleveland—. — Chicago— 
~~ 3 a. ne 
: = ps ; 
cs 60-88 g88 ks ese es sds 
aa CAS On ta Ord <H On< 
Copper sheets, base.31.50-33.00 32.00 44.00 35.00 44.00 34.50 43.00 
Copper wire (carload 
DP sakonseeeee 32.00 32.00 39.50 34.00 43.00 34.50 40.00 
Brass sheets ...... 30.75 30.75 45.50 30.00 43.00 40.00 43.50 
Brass pipe base.... 36.50 36.50 47.50 41.00 52.00 30.00 47.50 
Solder ™% and 
(case lots) ..... 62.00 62.00 33.88 49,50 33.50 48-50 34.00 


Copper sheets quoted above hot rolled 16 oz., cold rolled 14 oz. and 
heavier, add Ic.; polished takes lc. per og ft. extra for 20-in. widths and 
under; over 20 in.. 2e. 

BRASS RODS—tThe following quotations are for large lots, 
mill, 100 Ib. and over, warehouse; 25% to be added to mill prices 
for extras; 50% to be added to warehouse price for extras: 

Apr. a8, goes One Year Ago 
$25 $42.00 


EE a ssnebckebsesesy acces 0 
New York .........--- 362 ‘on 4550 
Oe, eae cae et 30. 00 42.00 
Ge nc csves ae te we this "9.50 42.50 


ZINC SHEETS—tThe following prices in cents per pound prevail: 
Ge WAG TAM. THs oo ccc cece ccscc ccc ccesenteccuces 19.00 
——In Casks——_, ——Broken Lots—, 


Apr. 18, One Apr.18, One 
1918 Year Age 1918 Year Ago 
Cloveland .....ccceccceces 21.50 22.00 23.00 23.00 
New York 70.00 23.00 20.50 33.25 
NS PT Tee 21.00 22.50 21.50 23.00 
ANTIMONY—Chinese and Japanese brands in cents per pound, in 


ton lots, for spot delivery, duty paid: 
Apr. 18,1918 One Yoon Mee 


13.00 
21. 37.00 
15.50 35.00 


New York 
Chicago 


Cleveland 



















April 25, 1918 
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Buy Liberty Bonds—We have got to win this war. 
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SHOP MATERIALS AND SUPPLIES 


OLD METALS—tThe following are the dealers’ purchasing 


ices in cents per pound: 


pr 

7—- New York — -—Cleveland—, 

Apr. 18, One Apr. 18, One 

1918 Yr. Ago 1918 Yr. Ago Chicago 

Copper, heavy and crucible 33 .00 29.00 29.00 28.00 21.00 
Co; per, heavy and wire. 21.00 28.00 28.00 27.00 21.00 
Coy per, light and bottoms 19.00 24.73 24.00 25.00 20.50 
Lead, ROBVF ....cccccce 6.00 8.00 6.00 975 6.00 
Beek GE hos ccesdecene 5.00 7.50 5.00 6.25 5.00 
Brass, heavy 14.25 17.75 18.00 19.00 15.50-20.00 
rats, HE .s<sveveedes 10.50 13.75 14.00 14.50 12-15 
No. 1 yellow brass turnings 12.50 19.00 19.00 17.50 13.00 
Ge <ccsc et eenenvevnt 5.25 8.00 5.00 7.50 5.50 


ALUMINUM—tThe following prices are from warehouse at 
places named: 
en York Cleveland Chicago 
No. 1 aluminum, guaranteed over 99% p 
in ingots for remelting (ton lots) per “Tb: 32.20e, 32.20¢e. 33 4c, 
This is the Government price for lots of from 1 to 14 tons. 


COPPER BARS from warehouse sell as follows in cents per pound, 
for ton lots and over: 
Apr. 18, 1918 One Year Ago 
36 4 


it SE. cic reeked neces eecaeseneane es .00 1.00 
as sa ee Sade ke stab al a Oa a OO a oa 35.00 = 00 
SEE ci one teh wade eneececeseeeone ure 35.00 43.50 


BABBITT METAL—Warehouse prices in cents per pound: 


c——New York——, a. — icago——~, 
ay, 18, One 18, _One One 

1918 Year Ago Apps Year. Ago Tais Year Ago 
Best grade... 90.00 65.00 90.00 62.00 90.00 60.00 
Commercial 50.00 35.00 30.00 19.75 30.00 25.00 


NUTS—From warehouse at the places named, on fair-sized 
orders, the following amount is deducted from list: 


-—New York—, i. a “Wy -— Chicago —, 


Apr. 18, One Apr. 18, One Apr. 18, One 

1918 YearAgo 1918 YearAgo 1918 Year Ago 
Hot pressed square. .. $1.05 $0.50 $1.40 $2.75 $1.05 $3.00 
Hot pressed hexagon. .85 -50 1.20 2.75 85 3.00 
Cold punched square. 1.00 50 75 2.50 1.00 2.50 
Cold punched hexagon 1.00 ‘50 -75 3.00 1.00 3.00 


Semifinished nuts sell at the following discounts from list price: 
Apr. 18,1918 One Year Ago 


I in i thats ig dAdo cn sk oe kare ae 40% 50% 
SE 646 Stockdale kode soee a eee ae ee 60 % 50—10% 
CE Actinunkansews wen ke Rene nee eens 50% 50—10% 


CARRIAGE BOLTS—From warehouses at the places named 
the following discounts from list are in effect: 


New York Cleveland Chicago 
Se ae ee ea 6k we Gree eek Rl 30% 45% 40—214 % 
Larger and DNS fe: where me eae ae 10% 334% 30—5 % 


MACHINE BOLTS—Warehouse discounts in the following 
es: 


_ York Cleveland Chicago 
> OP 6 Oh. Oe Oe... « 0 sn sensns O0—5 % $930 % 40—10% 
Larger and longer up to 1 in. by 30 in. Oe 30— 334 % 


WASHERS—From warehouses atthe places named the following 
amount is deducted from list price: 


For wrought-iron washers: 


New York ..... $3.00 Cleveland ..... $3.00 Chicago ..... $3.00 
For cast-iron washers the base price per 100 Ib. is as follows: 
New York ..... $3.50 Cleveland $3.50 Chicago ..... $3.50 


COPPER RIVETS AND BURS sell at the following rate from 
warehouse: 





a OR vets Bu 
Apr. 18, 1918 One Year Ago Apr. 18, 1918 "One Year Ago 
Cleveland. List co 10% List pias 10% List plus 10% List plus 10% 
Chicago... List price t price List price List price 
New York. 20% | list 1¢- 2% % from List plus 5% + 1057 % trom 
s 


BIVETS—The following quotations are allowed for fair-sized 
erders from warehouse: 


New York Cleveland Chicago 
sl SE i kt td aknunsacas 30 % 35 % 40%* 
Ey eee re 30% 35 % 40%* 


*For less than keg lots the discount is 35%. 
Button heads, %, §, 1 in. diameter by 2 in. to 5 in. sell as fol- 
lows per 100 Ib.: 


New York ..... $6.09 14 aa . $5.35 Chicago ..... $5.50 
Coneheads, a siz 
New York ..... $6.19 1, “Clev oe $5.45 Chicago ..... $5.60 





jo 10000000 EUAEANTODAADOUOTEAUAO ELENA OH HH N ONE EH NEGO ANNA GT NOU AHANEAGOOOGOOUEOOOOUENOOOUEOOOGUENOOOUONOOGOOOOOOOUOOOOOOUEOOOOUOOOOOUeOOOUOEOOOOUONOOOUOEENOUOGENGOOUOCOOOOUEREOOORONOONDONOGOOONNHONNNNIII: 


MISCELLANEOUS 


SEAMLESS DRAWN TUBING—The base price in cents per pound 
from warehouse in 100-Ib. lots is as follows: 


New York * Chevetend Chicago 
EY 2 nN cca d ee gah a Gib mk ok Bible oe 39.00 00 37.50 
a See air rae ea aet AEE a 36.50 46: ‘00 36.50 


For immediate stock shipment 3c. is usually added. The prices of 
course vary with the quantity purchased. For lots of less than 100 Ib. 
but not less than 75 Ib., the advance is 1c.; for lots of less than 75 Ib. 
but not less than 50 Ib., the advance is 2%c. over base (100-Ib. lots): 
for less than 50 Ib, but ‘not less than 25 ib., 5c. should be added to the 
base price; and for quantities under 25 Ib. the increase above base is 10c. 


TIN PLATES—Warehouse prices per box: 


Coke tin plate, 14 x 20: 
— New York— -— Cleveland —, —— Chicage —, 


Jan. 11, Apr. 18, One Apr. 18, One 

1918 1918 year ago 1918 year ago 
 -f ae $12.00 $10.00 $9.50 $11.75 $8.50 
Be Ge ee Mw ce-ncascese 12.15 10.15 9.65 11.90 8.65 

Terne plate, 20 x 28: 
Base Net Coat- 

Weight Weleot ing a ; 
100 Ib. eyed) o oa we $19.00 $14.95 $14.95 $13.80 
IC. ate neninees 19.3 15.25 15,25 14.15 
I.Cc 270 eae 21.30 17.85 7.05 16.45 
I. C. _ i 21.50 16.10 16.10 14.95 
I. C.  _ are 22.00 16.60 16.60 15.50 
I. C. a Miin<«+ seeks 22.50 17.75 17.75 16.40 
I.C, - = 23.00 18.50 18.50 17.35 
I. C. Cnc a& oe «0 23.50 19.50 19.50 18.30 
I. C. ee Ms odo ows 25.00 20.50 20.50 19.20 
I. C. 2 eae 25.50 21.75 21.75 20.45 





Note—Quotations for New York furnished only. on application. 
Above are the last market prices quoted, about Jan. 11. 


COTTON WASTE—tThe following prices are in cents per pound: 
Chicago 


12.00 to 15.00 
10.00 to 12.00 


—————New Vork——_——_.. 
Apr. 18, 1918 One Year Ago Cleveland 
8.50 to 12.00 10.00 to12.00 12.560 


Colored mixed.. 
11.00 t0 13.00 13.0010 15.00 16.00 


White 


SAL SODA sells as follows per 100 Ib.: 
Apr. 18,1918 One —— Ago One Year Ago 
$ 


ee 1.75 1.75 $1.75 
Pe intend ene ee 1.75 1.75 1.75 
CD a6 6k 6 eee acne ees 2.35 2.35 2.10 
CE Bsc chide teamnwke ae 2.00 2.00 1.85 


COKE—tThe following are prices per net ton at ovens, Connelis- 
ville, and cover the past four weeks: 


Apr.18 Apr.11 Apr.4 Mar. 28 
i Se . .ccceeuseouses $6.00 $6. 00 $6.00 6. 00 
cc gM 7.00 7.00 7.00 7.00 
—Jobbers’ price per seee. is as follows: 
WIPING CLOTHS —Jo 8’ price fj 13% e i314 134 x 20 % 
>on ee 45.00 52. 
gl eipeeebee te ahaha 33.00 35.00 


FIRE CLAY—The following prices er 


18, 1918 1 Month Ago 
roe Te eT eT Te TTT re ee 100-lb. bag $0.50 $0.50 
haa potatresikapehesbaber ete 375-Ib. baz 2.50 2:00 


ROLL SULPHUR in 360-lb. bbl. sells as follows per 100 Ib. : 
Apr. 18,1918 One Month Ago One Year Ago 


ee iWetepenee os $4.30 $4.30 $2.50 
Sieveland toc ainnak wae 4.50 4.50 2.60 
Tr 4.00 4.00 290 


LINSEED OIL—These prices are per gallon: 
-—New York—, — Clevel tana — — a —~N 
pr 


Apr. 18, One 18, Apr. One 
1918 YearAgo 1918 Year ‘Age no18° “Year Ago 
ae 1.55 $1.13 $1.65 $1.13 $1.65 $1.05 
rm. , ee ae shoe 1.23 1.80 1.23 1.75 1.15 
* Nominal. 


WHITE AND RED LEAD in 500-lb lots sell as follows in cents 
per pound: 





Red ee ee 
1 Year Ago Apr.18,1918 1 Yr Ago 


Apr. 18, 1918 
Dry In Oil Dry InOil andiInOil and In Oil 
25- and 50-Ib. kegs 11.50 11.00 11.25 11.50 10.50 11.00 
2%-Ib. ‘keg ..... 11.75 11.25 11.50 11.75 19. 7s 11.25 
100-Ib. keg ...... 11.25 11.50 11.75 1%.00 11.50 
1- to 5-Ib. cans. 13.25 13.00 13.25 148.50 13.00 13.00 
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Buffalo—The Buffalo Wash Tray 











METAL WORKING 


N. Y., 
Works, 579 Tonawanda St.. manufacturer of 
metal goods, plans to build a plant in the 











NEW ENGLAND STATES 
Conn., Ansonia—The S. O. & C. Co. 520 
Main St.. manufacturer of brass goods, has 
awarded the contract for the erection of a 1 
story, 25 x 190 ft. brick addition to its factory. 
Conn., New London—The Bureau of Yards 
and Docks, Navy Dept., Wash., D. C., has plans 


prepared for a machine shop to be erected here. 
Estimated cost, $13,000. 

Me., Bath—The Bath Iron Works is receiving 
bids for a 1-story, 49 x 66 ft. shipbuilding plant 
and office addition to its plant. 

Me., Bath—Fire recently destroyed the plant 
of the Watson-Frye Co., 19 Broad St., manu- 
facturer of bronze castings and machinery for 


paper and pulp mills, Loss $75,000. 

Mass., Everett—Maxim Brothers, 53 Bartlett 
St.. has awarded the contract for a _ 1-story 
40 x 60 ft. brick factory and machine shop. 
Estimated cost, $5,000. Noted Feb. 21. 

Mass., Newton—The Newton Centre Direc- 
torate, Inc., c/o R. F. Alvord, Treasurer, 79 
Milk St., Boston, will soon receive bids for a 


20 x 70 ft. garage to be erected here. 


l-story. 
E. B. Stratton, 150 


Estimated cost, $35,000. 
Devonshire St., Arch. 


Mass., Cuaee—e American Shipbuilding 
Corporation has purchased a site here on the 
Neponset River and plans to build a plant. 

Mass., Worcester—C. E. Sandberg, 24 Com- 
mercial St., tinsmith, is receiving bids for a 
4-story factory. Estimated cost, $40,000. E. 
Vander Pyle, c/o owner, Arch, 


R. Providence—J. Joslin & I. Woolf, 309 
Canal * have awarded the contract for a 
and 2-story, 40 x 70 ft. and 41 x 102 ft. 
garage. Estimated cost, $20,000. Noted Apr, 4. 


R. I., Providence—The Lord Construction Co.., 
105 West 40th St.. New York City, manu- 
facturer of steam engines, plans to build a new 
peont at Fields Point, Narragansett Bay, near 
ere. 


R. L., Westerly—C. Lihme is having plans 
prepared by M. Schmidt Arch., 45 East 40th 
New York City, for the Srection of a 2-story 


hk Estimated cost, 
MIDDLE ATLANTIC STATES 
Del., Edgemoor—The Edgemoor Iron Co. has 


awarded the contract for the erection of a 90 
x 260 ft. steel frame addition to its plant here. 


N. J., Delanco—Fire recently damaged the 
machine’ shop of the Delanco Shipyard. sub- 
sidiary of the Chester Shipbuilding Co., Kerlin 
St.. Chester, Penn. 


N. J., Harrison—H. &. Worthington Co., Har- 
rison Ave., manufacturer of pumps, plans to 
build an addition to its plant. 


N. J., Irvington—The Die Casting Co., 16 
Washington Ave., has awarded the contract for 
alterations and addition to its 2-story factory. 
gray cost, $10, 


4., Jersey i conapel Erie R.R. has award- 
ed Nhe contract for rebuilding iis machine and 
locomotive shops. Noted Apr. 18 


N. 3., Newark—Baker & Co., 54 Austin St.. 
has awarded the contract for an addition to its 
platinum works. 


N. J., Newark—The Central Stamping 
591 Ferry St.. manufacturer of tinware, 
awarded the contract for a 1 story, 125 x 
ft. Ring ~ to its plant. 


. 4, Trenton—The Board of Education will 
ain award the contract for a 3- story work 
shop for the school of _-- ¥ Art. J. D. 
Hunt, 114 Montgomery St. reh. 


Buffalo—The pean pion and Malle- 


Co.., 
has 
235 


“! 
ai? 
E 


and- 


erected on 
Estimated cost, $75,000 


ler St. 


northern section of the city. 


N. Y., Buffalo—M. J. McNiven had plans pre- 
pared for a 1 story machine shop to be erected 
at Niagara St. and Bird Ave. 


N. Y., Buffalo—The Stewart Motor Co.. 9 
Randall St., plans to build a 1 story. 90x110 
ft. addition to its plant on Mohican St. 


N. Y., Cortland—The Edlund Manufacturing 
Co., ¢/o Cooley & Edlund, has had plans pre- 
pared for a 1-story. 60 x 160 ft. factory for 
the manufacture of vises and drill presses. 
petienates cost, $20,000. C, W. Clark, 9 Charles 
t.. Arch. 


N. Y., Jamestown—The Gurney Ball Beur- 
ing Co., 402 Chandler Bldg... has awarded the 
eontract for a 1-story, 60 x 250 ft. factory and 
is in the market for machine shop equipment. 
Noted Jan. 17. 


N. Y., Little Valley—The Cattaraugus Cut- 
lery Co. is having plans prepared for the erec- 
tion of a 2 story. 60x100 ft. plant. Esti- 
mated cost, $60,000. 


. ¥., New York—(Borough of Bronx)—The 
Arkay Garage Co., 712 East 136th St. has 
awarded the contract for a 1-story, 96 x 100 
ft. brick garage to be erected on 148th St. near 
Bergen Ave. Estimated cost $20,000. 


N. Y., New York—(Borough of Brooklyn)— 
C. Miller, 334 Graham Ave., has had plans pre- 
pared for a 1 story, 25 x 100 ft. forge shop 
to be erected on Maspeth St. 


N. ¥., New York—(Borough of Brooklyn)— 
I. Miller, 1663 Union St.. has had plans pre- 
pared by H. J. Nurick, Arch., 976 Bway., for a 
l-story, 97 x 108 ft. brick garage to be erected 


m Troy Ave. near Bergen St. Estimated cost, 
$40,000. 

N. Y¥., New Tesh-— (Borough of Brooklyn)— 
W. H. Perrene, 826 Lincoln . has had plans 


prepared for a 2-story, 60 x 115 ft. brick ga- 
age to be erected on Sterling Pl. near_ Rogers 
Ave. Estimated cost. ~ ore Bly & Hamann, 
833 St. Johns Pl., Arch 


N. Y., New York—(Borough of Manhattan) 
—B. Altman & Co., 5th Ave. and 34th St.. has 
had plans prepared for a 5-story, 88 x 97 ft. 
garage and stable addition. G. R. Read & Co.., 
30 Nassau St., Arch. 


. Y¥., New York—(Borough of Manhattan) 
= L. Buttenwieser, 220 Bway... has h pre- 
liminary plans prepared for a 2- ryA o x 150 
ft. garage. Estimated cost, $50 Cc. B. 
Meyers, 1 Union Sq., Arch. 


N. ¥., New York—(Borough of Manhattan) 
—The Gontractors’ Service Co., 50 Church St.. 
plans to install a machine shop to overhaul 
locomotives, dump cars and steam shovels. 
Address M. E. Davis. 


N. Y., New York—(Borough of Queens)— 
Fire recently destroyed the machine shop of 
A. R. Boyce, Front St. and Newtown Creek, 
Long Island City. 


N. Y., New York—(Borough of Queens)— 
The Welin Marine Equipment Co., Vernon Ave., 
Long Island City, manufacturer of marine prod- 
ucts, is building an addition to its plant. Es- 
timated cost $25,000. 


Schenectady—The General Electric Co.., 
ae ‘Rae has awarded the contract for the 
erection of an addition to its pilant., 


N. Y., Utiea—D. K. Poole, South St., has 
awarded the contract for the erection of a 1- 
story. 53 x ft. machine shop addition on 
Wheeler and Lincoln Ave. 


Allentown—The Aldrich Pump Co., 


Penn., 
has awarded the contract for 


foot of Allen St., 


a 1 story, 41 x 150 ft. addition to its plant. 
Estimated cost $8000. 

Penn., Cobunbie-—Fe. FW > Malleable 
Castings Co., c/o 8S. W Mer., 2nd and 
Linden St., 


plans to baila” a 7? story factory. 
Estimated cost, $10,000. 
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Penn., Hazleton—The Lehigh Valley R.R 
Plans to build a plant for the repair of engines 
and cars. ‘ Hand, 143 Liberty St., New 
York City, Ch. Engr. 

Penn., Lansdale—The Lansdale Foundry Co. 
has awarded the contract for a 40x50 ft. and 
40x 60 ft. addition to its plant. H. Landis. 


Penn., Millersburg—W. L. Brubaker & Bros.. 
manufacturer of machine tools, has awarded 
the contract for a 1-story, 77 x 80 ft. machine 
shop. Estimated cost, $15,000. Noted Apr. 11. 


Penn., Philadelphia—J. F. Burns, 715 Cherry 
St.. manufacturer of brass goods. has awarded 
the contract for an addition to its plant. Es- 
timated cost $5000. Noted Apr. 11. 

Penn., Philadelphia—The H. A. Hitner’s Sons 
Co., Aramingo and Huntingdon St., has pur- 
chased 30 acres at Richmond and Buckius St.. 
and plans to build a plant for the manufacture 
of steel products. 

Penn., Philadelphia—The King Fifth Wheel 
Co.. 5027 Beaumont Ave., will build an addition 
to its plant. 
yg - ye” Philadelphia Stor- 


tario and C $t.. has award- 
fabs ft. ad- 


Penn., 
age Battery Co 
ed the contract for a 1 story, 
dition to its plant. Noted Apr. 


Penn., Sungate ihe Hhiladelphia Tex- 
tile Machinery;Co., 6th St. and Tabor Rd., has 
awarded the contract al a 40x100 ft. factory. 
Estimated cost $15,000 


Penn., Pottsville—The Industrial Foundry 
and Machine Co., Water St., is building a 90 x 
140 ft. machine shop addition to its plant. New 
machinery and equipment will be installed. 


Penn., Pottsville—The Pottsville Iron and 
Stoel $2; has had plans prepared for a 1-story, 
20 ft. foundry. Estimated cost, $30,000. 


SOUTHERN STATES 


Ala., Birmingham—The National Pyrites and 
Copper Co. has increased its capital stock from 
$30,000 to $60,000 and plans to build an ad- 
dition to plant. 


Ala., Mobile—The Alabama Dry Dock and 
Shipbuilding Co. plans to build an addition to 
its plan 


Ky,, Louisville—C. Lee Cook Manufacturing 
Co.. 920 South 8th St., manufacturer of me- 
tallic packing, has awarded the contract for a 
1 -sory,, 50 x 175 ft. addition. Estimated cost, 


MIDDLE WEST 


m., Chicago—Armour & Co., 208 South La 


Salle St.. is receiving bids for a 1-story ma- 
chine shop to be erected on Loomis ond 29th 
St. Noted Apr. 18. 

, Chicago—The W. J. Dennis & Co., 2110- 


21 0 "West Lake St.. manufacturer of hardware 
specialties, has awarded the contract for a 1- 
Gon x 125 ft. factory. Estimated cost, 


Ill., Chieago—The W. Ganschow Co., 1001 
Washington Blvd.. machinist, has purchased 3 
site on Morgan St. and plans to build an addi- 
tion to its plant. 


Chicago—The Interstate Iron & Steel Co., 
7th ‘St. and South Chicago Ave.., nufacturer 
of iron and steel products, will build a ooo” 


addition to its plant. Estimated cost, $9,000 


Ill., Chicago—-The Lambert Tree Estate, 158 
North La Salle St.. has awarded the contract 
for a 3-story 100 x 101 ft. perese. Estimated 
cost, $110,000. Noted Apr. 11. 


Iil., Chieago—W. A. Pickard has had plans 
prepared for the erection of a 1 and 2-story. 
69 x 122 ft. garage. Estimated cost, $20,000. 
G. S. Kingsley, Arch., 109 North Dearborn St 
is receiving bids for same. 


iil., ieago—Rogers & Hall, Polk and La 
Sate St., plan to build a 100 x 100 ft. addi- 
tion oe ‘their printing plant. Estimated cost. 
$75.0 A. S. Alschuler, 828 East Jackson 
Bivd.. oo 
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WAR: TIME REPAIRS | 
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HE night before last 
Thanksgiving, in com- 
pany with the officers 

of the U. S. S. “Vestal,” I 
sat at dinner in the comfort- 
able messroom of the flagship 
of the train, enjoying the 
conversation about the table, 
which following a discussion 
of war topics, questions of 
naval tactics and marine mat- 
ters in general, gradually 
drifted to a subject of imme- 
diate personal interest to 
everyone present—naval re- 


pairs. For back of sea warfare, as behind land conflict; 
back of naval action and behind ship and fleet accom- 
plishment, lies the persistent necessity of engineering 
upkeep and mechanical repair without which no naval 
unit may perform its avowed service to the country for 
any definite period or protrscted time. 

And this was the flagship of Rear Admiral Rodgers, 


eommander of 
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By FRANK A. STANLEY 


The repairship “Vestal” is the flagship 
of the train of the fleet. It has been in 
commission several years and has ex- 
ecuted an endless number of naval 
repairs of all classes in its various 
departments. Today, under the con- 
ditions of war, it is busier than ever. 


. 















discussion on Thanksgiving 
Eve should drift to such prac- 
tical matters as the overhaul- 
ing of main and auxiliary ma- 
chinery, the replacement of 
broken cylinder heads, piston 
rings, condenser buckets, 
worn-out brasses, cracked 
steam pipes and a multitude 
of other details that have 
helped to occupy the atten- 
tion of the repair man ever 
since the inauguration of 
steam-propelled vessels, just 
as they are bound to main- 


tain their grip on his time and efforts so long as steam 
and motor ships traverse the Seven Seas. 

The morrow having been designated on the calendar 
as a holiday, someone ventured to express the hope that 
no rush of work might come ‘aboard overnight to tie 
up the crew of mechanics on their day off. On the 
word, true to his cue, came a messenger from thé deck: 


“Officer from the 





the train—the 
“Vestal,” sister 
ship of the “Pro- 
metheus,” both 
floating machine 
shops, which 
since the date 
they were placed 
in commission 
have attended to 
an amazing num- 
ber and variety of 
repairs for our 
numerous  fight- 





ing ships and the 
vessels of the 
auxiliary fleets. 
So it was only 
natural that the 








FIG. 1. ON BOARD THE REPAIRSHIP “VESTAL’”—OFFICE TO THE LEFT 


battleship ——, 
sir. Wants to 
know if we can 
repair a receiver 
pipe for them the 
first thing in the 
morning; cracked 
just above the 
lower flange and 
running part way 
round the pipe. 
Ship’s sailing in 
the afternoon, 
sir.” Just as 
prompt the reply 
from the repair 
officer at the ta- 
ble: “Tell him to 
send the pipe over 
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here at 7 o’clock in the morning and a boat for it at 9.” 
Now a receiver pipe is a receiver pipe; and a crack 
is a crack. The pipe may be 12 in., 16 in., or larger, 
and the crack may extend for a distance of only a few 
inches or it may run halfway around the circumference. 
In any event the pipe is of copper, and although with 
its dangling legs 8 or 10 ft. long it may be curved up 
into an awkward bit of material to handle, an expert 
coppersmith has ways and means of getting at a break 
of this character, and two or three hours’ time with 
suitable brazing apparatus at hand will enable him and 
his assistants to overhaul a badly damaged length of 
pipe and put it in condition again for regular service. 


MACHINIST Vol. 48, No. 18 
at once extended every facility for my observations by 
Admiral Rodgers. commander of the train; Captain 
Klemann, commander of the “Vestal”, and Commander 
Keyes, repair officer, with whom, as with other officers 
and men in the vessel’s shops, I spent many interesting 
and instructive days studying the operations connectec 
with wartime repair work. 

The year before I had been extended the privilege 
of making a long cruise on board the sister repairship, 
the “Prometheus,” which had been newly placed in 
commission on the west coast. Her voyage at that time 
consisted in steaming around from San Francisco to 
the New York navy yard with a naval oil tanker in tow, 











FIG. 2. 


So, knowing his work, his men and his equipment, 
our repair officer was making no spectacular play in 
his ready response and no dubious promise of an early 
delivery hour for the completed work. His long experi- 
ence with tools, with workmen and with work had taught 
him to estimate the difficulties of a mechanical problem 
quickly and to arrive at a solution expressed in time 
units by the mental process of cancelling the elements 
of the work by the factors of labor skill and shop appli- 
ances. And in the outcome his method proved correct 
as it had in innumerable instances before. 

Through the courtesy of the Secretary of the Navy 
and the commander of the Atlantic fleet, I had been 
granted permission to visit certain ships for the pur- 
pose of securing photographs, sketches and data for 
descriptive articles on naval-repair operations afloat 
during war times. Authorized to join the “Vestal” at 
a certain Atlantic port, I hastened aboard ship and was 

















THE “VESTAL’S” MACHINE SHOP WITH WORK ON BORING MILL AND PLANER 


but unaccompanied by any fighting ships. Therefore 
the articles prepared on board were necessarily confined 
to descriptions of the vessel herself as a floating ma- 
chine shop and foundry, with details of her new me- 
chanical equipment and an outline of certain individual 
repair undertakings that developed en route. 


FURTHER OPPORTUNITY TO STUDY SHIP REPAIRS 


Now, with the nation at war, the arrival of instruc- 
tions to visit the “Vestal” brought me the opportunity 
of witnessing all classes of naval repairs as done on 
board ship at one of our most important naval bases. 
My arrival happening to coincide almost exactly with 
the appearance on board of the battleship of the receiver 
pipe referred to above, it seemed quite likely that my 
initiation into the “Vestal’s” shop methods was sched- 
uled to get under way bright and early Thanksgiving 
morning. 
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jowever, as affairs came about, the ceremonies were 
fa’ .dvanced and nearly concluded before I went below 
to ‘he coppersmith’s shop on Nov. 29, and shortly after 
all was over—and without any assistance from me at 
that. It was too late to unlimber a camera and get into 
action, for the repaired pipe was already proceeding 
skyward at the end of a line dropped through the hatch 
above; but with sketch pad and pencil I managed to 
record the important features of the work itself. As 
the special apparatus utilized in the brazing operation 
was still in the coppersmiths’ gallery, sufficient ma- 
terial was available to enable me to put together the 
details of the process followed, and illustrations per- 
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boat, arriving precisely on the hour, came alongside 
just in time to stow the brazed pipe, even then sus- 
pended for her, over the rail, and so far as the men 
of the repairship were concerned, the battleship was 
quite at liberty to up anchor and put to sea as soon 
as she had hoisted in her now returning motor sailer. 

After this lesson on what can be accomplished by 
mechanics afloat I nailed the inscription “Watchful 
Waiting” over my stateroom door, then abandoned the 
room altogether during working hours and established 
headquarters below decks, where nothing in the nature 
of repair work could possibly enter or leave the shops 
without being passed directly in front of a 5 x 7 








FIG, 3. 


taining thereto will be presented a little later on along 
with data obtained frem the men actually engaged upon 
the work. 

Let me say in passing for the moment to other activi- 
ties on board ship that the skill and rapidity with which 
this copper-pipe job was passed through the shop and 
put overboard into the battleship’s boat came as a 
revelation even to one accustomed to spend much 
of his time in commercial repair shops where time is 
aiways of importance. It must be confessed that upon 
turning in the night before, suspicion had lingered 
With me that if that boat came across for her hurry-up 
jeb at the stipulated hour of 9 a.m., her crew would 
have plenty of time to discuss the forthcoming Thanks- 
giving turkey with the “Vestal’s” mechanics before the 
copper cargo was shipped for return to the waiting 
battleship. But I had deceived myself, as related. The 
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camera equipped with operating strings direct connected 
to a shutter set on a hair trigger. 

Now that we are comfortably located on the train 
flagship and have made automatic provision against 
missing anything of interest in connection with oper- 
ations in the vessel’s shops, let’s answer a question that 
is frequently asked by people who work and travel, 
who read and talk, but who nevertheless seem to have 
overlooked until recently a very important arm of our 
naval establishment—the train of the fleet. It is not 


a new branch of the navy; it is not based upon a unique 
principle of any kind, although in its development a 
multitude of novel details have been evolved and in- 
corporated into the train organization and its almost 
innumerable activities. ‘ 

The designation is a bequest from the old army or- 
ganization under which was grouped the equipment and 
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personnel of a suborganization for handling the para- 
phernalia of the fighting troops, a feature eventually 
expanded to include the responsibility of details of sup- 
plies, transportation. ammunition, engineering and sani- 
tation. 

So in our navy, along with the increase in fighting 
ships, a train has been built up to perform for them 
a service comparable with that of the army train for 
the man with the gun, until today this inconspicuous 
branch of the fleet operates repair ships, colliers, oil 
tankers, supply and hospital ships, and assumes the re- 
sponsibility of lookirg after the needs of the fighting 
vessels and the men on their decks in the direction of 
food, clothing, fuel, ammunition and general supplies 
in infinite detail. 

The vessels in the train organization are not armored 
and their guns are of small caliber only, as they are 
not intended for heavy conflict, but are expected to 
hold off submarines 2nd small raiding craft. In time 
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thousand unrelated items carried on the schedule of 
supplies, and every item means the storing of many 
individual pieces, which in many instances extend into 
the thousands. . 

But, of all centers of industry, a ship of this kind 
has her work so systematized that although many of 
its details may vary from day to day it resolves itself 
into almost regular routine. For with work in end- 
less variety coming aboard from every direction a fund 
of experience has been accumulated that enables every- 
thing to be proceeded with in orderly fashion and with 
the sure knowledge that the outcome will be succes.- 
ful. There is little in the general run of work that is 
of a repetitive character. Most of it falls into one or 
other of a number of general classes with which the 
ship’s forces have become familiar. 

Consequently the repair officer and his staff who have 
enjoyed many years of practical training along these 
immediate lines are enabled to keep the work passing 








FIG. 4, 
OPERATIONS 


FOR RELINING 
of battle the train would of course be held in some 
secure naval base where out of reach of disaster it 
would still be immediately available for aiding the fight- 
ing fleet and supplying its necessities along the lines 
indicated. 

Now while it is the intention to hold this series of 
articles rather closely to the subject stated in the title 
head—naval repairs on board ship—there are certain 
other lines of activity in the round of duties on the 
“Vestal” that may well be touched upon in this the open- 
ing chapter. 

First, as this is the train flagship, there are various 
matters of an administrative character that are here 
developed and carried into effect. Then, as the ship 
remains at the naval base for extended periods while 
other vessels come ard go, there are numerous duties 
that devolve upon her force, such as the handling of 
the mails for ships at sea (sometimes there are a thou- 
sand sacks aboard awaiting the return of the fleet) and 
other matters having a direct bearing upon the welfare 
and comfort of their crews. 

Normally the ship is required to carry six months’ 
supply of all classes of materials used in connection 
with her repair operations and other work, besides per- 
sonal supplies for her crew in sufficient quantities for 
the same period. So the upkeep of her stores is a 
very important branch of itself, for there are several 


A SET OF MAIN ENGINE-ROD BRASSES READY 


“VESTAL”-MADE TOOLS OF VARIOUS 
TYPES OF CONSTRUCTION 


FIG. 5 A FEW 


through the different shops in a most effective man- 
ner. They understand the peculiarities of each job as 
it arrives, and when it goes to the pattern shop, foundry, 
machine shop and other departments they know th° 
exact processes it must pass through and that it will 
be shipshape and according to the blueprint when com- 
pleted. , 

The “Vestal” has a record behind her of several years 
of practical operation as a floating repair shop, -and 
long familiarity on the part of the personnel with the 
mechanical equipment and the possibilities of the va- 
rious departments has resulted in the ability to handle 
work at a rate and in a variety to astonish the forces 
of the general shop ashore. 


THE SYSTEM USED 


Now I wish to explain here that reference to sys- 
tematized undertakings should not in any way bring 
up a vision of an elaborate, complex process under 
which a job is recived, routed and followed through 
the shops and, when completed, delivered to the ship 
originating the work. Quite the opposite. There is a 
system, and it is so simple and satisfactory that it will 
be described later on in other articles. In the mean- 
time the shops are at liberty to proceed with their 
legitimate business—the turning out of repairs with the 
greatest expedition possible. This is something over 
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and above and far more important than the perpetuation 
of an intricate system that, granted it could be applied 
to the activities of a floating shop of this kind, could 
hardly bring about more satisfactory results even 
though kept in operation by the additional force de- 
tailed to sustain it. 


DEPARTMENTAL DETAILS 


If now the beach engineers and mechanics (I mean 
no disrespect for I am a beacher myself) who have fol- 
lowed me thus far around the repairship will kindly 
glance “top side” they will see on the port side of the 
superstructure deck in the illustration Fig. 1 the com- 
modious business heedquarters of the “Vestal’s” repair 
officer and his office staff composed of a young drafts- 
man and a yeoman, whose duties correspond to those 
of a stenographer and clerk ashore. Snug though this 
office may be—its deck area not exceeding 12 or 14 
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ratus, which is immediately replaced by a duplicate part 
drawn from the stores. 

Similarly in respect to the main machinery. Here 
too, with spares available for running parts, any acci- 
dent befalling the equipment is not likely to extend 
beyond the ship’s own resources for effecting the repair, 
at least temporarily. 

Each vessel has its own repair force, which is under 
constant practice, and its own shop equipment, which 
suffices for many classes of work, although as a matter 
of necessity the space allotted to the repair shops on 
these fighting ships is restricted and the capacity for 
machine operations is as a rule limited to such as can 
be accomplished on two or three moderate-sized lathes, a 
shaping machine or two, a drilling machine, and possibly 
a small planing or milling machine. So far as I am 
aware there are no big gap lathes, boring mills or 
large planing machines on any of our dreadnaughts, 











FIG. 6. A FOUNDRY CORNER SHOWING CUPOLAS 
ft. square—its limited force handles all the details 
of the repair-office system, and from this little deck 
structure are issued all of the job orders and drawings 
for the workshops below. 

In its compact and orderly interior arrangement the 
repair office typifies other departments aboard, where 
owing to physical restrictions as to space and diveysity 
of operations every foot of deck area must be utilized 
to maximum advantage. 

Over the repair-officer’s desk come every month 
hundreds of work orders from the different ships of 
the fleet. An order may mean the making of a single, 
simple piece, or when analyzed it may be found that 
it represents the overhauling or complete rebuilding 
of a machine or piece of apparatus composed of many 
factors. So in the course of a month’s time the in- 
dividual items repaired or newly produced through the 
combined efforts of pattern shop, foundry, forge and 
machine shops coppersmith and electrical shops may 
aggregate thousands in number. 

Naturally a characteristic feature of the ship’s under- 
takings is the hurry and rush attending their com- 
pletion. Of course all ships of the fleet carry spare 
parts, and a breakdown at sea is not necessarily a serious 
incident, particularly if occuring to some minor appa- 


MOLDS SET UP FOR POURING IN FOUNDRY 


FIG. 7. 


battleships or other fighting vessels. The work that 
falls within the province of these larger tools is done 
at the naval base by the regular repairship, for it has 
the machine equipment and the men. 

As soon as a ship installs any of her spares, orders 
for new ones are sent to the repair vessel. If the 
ship is to remain for some time at the base it may 
be decided to overhaul certain of her equipment, and 
this means more work. for the repairship. If a vessel 
steams in for a short stay there is always considerable 
work to turn over to the repairship, all of which is 
generally of a pressing nature. 

A ship at a naval base is supposed to be ready for 
service at almost any moment. A vessel may steam 
in after long sea duty, and it having been found say 
that the main crankpin brasses in her connecting-rods 
require overhauling they are removed and sent over to 
the repairship for the attention of the mechanics and 
a set of spare bearings are installed in the rods. Then, 
perhaps, comes a sailing order and out steams the ship 
for a few weeks’ cruise. Upon her return to the base 
the rod brasses, now in proper condition, are sent back 
to her and placed with her spare parts for future in- 
stallation when needed. 

Almost any morning one may stroll onto the “Vestal’s” 
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deck and find an interesting repair job there that was 
sent aboard while you were still at breakfast. If you 
inquire as to its origin you may learn that such and 
such a ship sent it over; but if you take a glance over 
the water you may also discover that she has in the 
meanwhile steamed away from the base and you will 
not hear another word of her until she returns quite 
as unostentatiously as she made her departure. 

Thus the work of repairs goes steadily onward 
whether the ships of the fleet are anchored nearby or 
steaming afar. In the cases of absent vessels there 
are naturally some awkward factors introduced into 
certain of the repairs sent to the “Vestal,” as, for ex- 
ample, in establishing allowances for fitting of some new 
part into an old piece of machinery in operation at 
the time on a vessel a thousand miles away from the 
repairship. Here again long experience and sound judg- 
ment are invaluable. 


THE “VESTAL’S” SHOPS 

If you will now step down the machine-shop hatch 
we will start here for a very brief inspection of some 
of the ship’s shovs, reserving details of operations, 
however, until later. 

From the end gallery over the main machine shop 
we secure a view reproduced in Fig. 2. Looking down 
the center and side bays we see the big vertical boring 
and turning mill at the far end, a heavy extension-gap 
lathe under the starboard gallery, a large, horizontal 
boring machine directly beneath us and an open-side 
planer to the right. 

There are various other tools under the galleries, 
and a number of lathes, turret machines, milling ma- 
chines and other tools above. The main shop is served 
by a traveling crane operated from below. 

The toolroom is on the port gallery, and an inspec- 
tion .of this department will reveal the fact that the 
ship makes many of her own tools and turns out some 
remarkable work of this character. The group in Fig. 
5 illustrates a few classes of tools of “Vestal” make, 
including special taps, hobs, milling cutters, big facing 
mills, sweep cutters, etc. 


FOUNDRY AND OTHER DEPARTMENTS 


Going aft toward the foundry we are just in time 
to see a set of four main engine rod brasses deposited 
on the “Vestal’s” deck where, Fig. 4, they are ready 
to be lowered into the pipe and coppersmith’s shop 
for relining. Just beyond, a deck detail is occupied, 
Fig. 3, raising the foundry hatch cover and hoisting 
a load of castings from below. 

The foundry, Figs. 6 and 7, is, as we shall find, 
one of the busiest departments on the ship, and its 
equipment is equal to that in any good establishment 
of the kind ashore. The description of some of the 
work turned out here must await another time, as 
must also the accounts of the work done in other of 
the ship’s departments. It may be mentioned, however, 
that during the three months preceding Oct. 1 last about 
forty thousand pounds of iron and composition metal 
were poured and something like a thousand castings of 
various kinds produced. 

We will also defer for the present the inspecticn of 
the pattern shop, the forge shop with its big steam- 
hydraulic forging press and oil-fired heating apparatus, 
the copper shop and other departments of interest. 
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Price and the Man 
By ENTROPY 


Mr. Schleimer reduces (page 1047, Vol. 47) the whole 
matter of employee relations to dollars in pay envelope 
without stopping to consider that experience indicate. 
very strongly that reduced labor turnover goes with 
these very improved conditions which he likes but does 
not consider to have a cash value. 

It is true that there are many men who have left 
good jobs for a few cents a day more pay; but it is 
also equally true that many others have left good jobs 
to go to other places where the wages were not s»9 
good, but where some of the things that make life worth 
living were present. There is no place where the labor 
turnover is so great as in the new munition plants and 
shipyards where the highest wages are paid. If one can 
imagine a shipyard where little boys in knee breeches 
are drawing $5 a day at heating rivets, and where 
any man who can get hold of a second-hand kit of 
carpenter’s tools can make fifty dollars or more a week, 
where the labor turnover is less than 300 per cent. a 
year it is because that yard has something to offer its 
men besides what is in the pay envelope. 

This applies more directly to the thinking men, the 
men with families, the men on whom in the long run 
we depend on to keep things going. Reducing the labor 
turnover means that we get a larger proportion of this 
type of men, and we get them because we are offering 
them these intangible things. Sometimes they come to 
us after roving for years from one place to another. 

It may be said that this is a selfish point of view; 
that these better working conditions attract all the 
superior type of men to the places that can offer them, 
which means the places that can command capital. This 
is true; but workmen are rapidly growing careful— 
some will say independent—so that soon they will de- 
cline to apply even to shops that do not offer such 
surroundings that work becomes at least mildly enjoy- 
able. All this means, unfortunately, that it is getting 
harder and harder for a workman to shift from employee 
to employer; that is, it makes it more difficult for a 
small shop to get started with limited capital. Possibly 
this is just as well, for the thing that has produced 
great numbers of failures in the past has been that of 
trying to start in business with too little capital, or 
rather tying up too large a part of a small capital in 
todls and machinery rather than in stock and facilities 
for doing work easily. 

Under the conditions of today, where every man must 
be employed for the good of the country, high wages 
to some extent take the place of these better surround- 
ings; but that is only relative and results in a see- 
sawing of wages higher and higher, so that the employer 
who does take good care of his men finds himself 
penalized by the overbidding of his competitors for 
labor. This bidding does the owner of the dirty, ill- 
tooled shop no lasting good, as men will not stay with 
him, and he finds his labor turnover prohibitively high 
and eating into his profits. 

From every point of view it is necessary that any 
shop that wishes to compete successfully for competent 
labor must keep up with the times and offer at least 
as good surroundings as the large and successful shops 
find it desirable to give. 
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Operations in the Manufacture of High- 


Explosive Shells 


SPECIAL CORRESPONDENCE 





The embryo munition maker will be eager for every 


Data in munition-manufacturing operations are minutely detailed operation, from the rough forging 


eagerly sought by all plant managers engaged in 
this production, and the following article is based 
on carefully compiled data and published for the 
benefit of such. 


to the O.-Kd shell, and by becoming thus informed he 
insures himself against greatly reduced profits and, what 
is even more important, a diminution of the amount 
of almost priceless material that is often relegated to 
the scrap heap. 
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It is the purpose of this article to shed light on 


HE subject of high-explosive shells and the de- some of the lesser operations and the manner in which 
tails of their manufacture may appear to many they are accomplished by a number of successful muni- 
readers to have reached the verge of exhaustion. tion makers now actively engaged in shell manufacture. 
This supposition is far from being correct, however, The A. P. Smith Manufacturing Co., East Orange, 
for there is every indication that millions of these steel N. J., has furnished the carefully compiled operation 


Operations 


. Grind tit... . 000... 


. Cut-off open end... . 
, GHEE. sans. senses. 


a. Nick.. 
; —-— turn and face 


‘ Drill ca cavity... ‘ 
. Heat treat.......... 
. Rough and finish bore 


Recenter... 


. Second rough turn.. 


Coeneess. Ledine. 
Finish turn.. 
Weight cut. 


. Rough band “seo 


Cut grooves and ra- 


Grind bourrelet .... 


. Cut off tit. 


Finish face base... . 
Finish band score ond 
knurl.. 


. Cut cover groove. 
20. 


. Grind base. ........ 


Thread nose....... 


Ee ere 


. Wash.. 

. Bandi 

5. Put in fuse socket. . 

. Finish fuse socket 


and nose. 


. Turn band. . 
. Put in a cover.. 


Number.. 


. Lacquer... 


. Form drill and ream. 


Face shoulder and ends 
Mill wrench holes.. . 
Threading outside. . . 


. Tap and face to length 
: a an tap setscrew 


‘ Hand = to remove 


ls eee ° 


2 
1 
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3-IN. COMMON STEEL SHELLS, HIGH EXPLOSIVE, A. P. SMITH MANUFACTURING Cu. 


Number 

of 

Machines 
Used 


Name of Machine Size of Tools Kind of Steel Lubricant Speeds Feeds 
Hand rindi machine, 

Norton Wheel 24-P...... 14x Zin... " ie ee ee . ee Re ee 
Davis cutting-off machine.. 4x I}in..... Becker cobalt... Acme Cutting Compound... 75ft. per min... 0.015 in. per rev. 
Turret lathe with air ex- 

panding mandrel. . 3.x }-in. com- 

bination cen- 
' ter reamer.. Rex A.A....... Mineral oil............... 300r.p.m...... 
Home-made hydraulic press ; “ey Se eee : s:, -CRS RA Ea ee Nagas ‘ 
Fairbanks lathe. . | x =. ... Becker cobalt... None 75 ft. per min. Rin per rev. 
Colburn drilling machine.. ? drill . High speed..... } ons Cutting Compound. . 120r.p.m.... 010 f. per rev. 
Quigley continuous furnace. eer eee bic. akan te eee ae he ry! 25 Oe ot yi eo 
Hard turret .... § im, square 
and jx2} in. Becker cobalt... Acme Cutting Compound.. 100r.p.m....... 0.030 in. roughing, 
0.100 in. finishing 
18-in. LeBlond lathe...... es I os, va wecudeccens'eb bas whet sitter Aleta Pele ee ee : 
18-in. Le Blond lathe. ..... —. uare... Becker cobalt... Acme Cutting Compound.. 100 ft. per min. ei in. ‘per rev. 
18in. LeBlond lathe. ...... pecial...... Becker cobalt... Acme Cutting Compound.. 75 ft. per min. and 
17-in. LeBlond lathe...... j-in. square.. Becker cobalt... Acme Cutting Compound.. 125 ft. per min. ai in. per rev. 
18-in. LeBlond lathe....... —_ square... Becker cobalt... Acme Cutting Compound.. 100 ft. ~~ min. and 
18-in. LeBlond lathe....... Special form.. Becker cobalt.... Acme Cutting Compound... .............. ©... 26. eee eee 
18in. LeBlond lathe....... Special form.. Becker cobalt... Acme Cutting Compound... 100 ft. per min. Hand 
Norton grinding < a 

Norton wheel 50-M. . aby |. ELT Ce ee ~~ eee . 6,000 ft. - min. Hand 
18in. LeBlond lathe........ } x I}in...... Becker cobalt... Acme Cutting Compound... 300 r-p Hand 
18-in. LeBlond lathe. .... 4-in. square... Becker cobalt... Acme Cutting Compound.. 100 ft. — min.. € 030 in. per rev. 
18-in. LeBlond lathe....... Special form.. Becker cobalt... Acme Cutting Compound.. 100ft. permin.. Han.l 
18in. LeBlond lathe....... Special form.. Becker cobalt... Acme Cutting Compound.. 100ft. permin.. Hand 
Holden & Morgan thread- 

milling machine. . cS Seer High speed..... Acme Cutting Compound . . ' Vin Seale tea. wks 
Gardner disk-grinding ma- 

A tabhehe ea Now ins 46 s0ks tes ears s coe ess 8508s Seheu pss MaudinoeatiRaeese BGdnedaln pw eee ee ae Shee Reb e eben 
Dwight slate marking ma- 

sw encivaend oa : cane hak ee aaah nies baa: ptindioees ¥Vaekt bekeened eaeme stele 
Goce ton’ seth steam ote. , Javkde Jcetchiawekckeseen PE Oe ORE A RP Sp Re Oe a 
- —aeaepenemna om. ' ate Reni Se Re SG RG sae ae Ee eee ; 
Vise. ; ; Sivas tradvicas tbh \raeaee peau 
18-in. LeBlond lathe....... }-in. square... Becker cobalt... Acme Cutting Compound... 125 ft. per min.. 4 in. per rev. 
18-in. LeBlond lathe. ...... Special. . . Becker cobalt....  ' ae Hand 
Punch press ea ' Teer eee 
BF MI. 6 sc cccee estes Se retscedess seestewesectse evesus 
Air brush eT OF ee ee ee Oe ne rn ee ee Pe 

FUSE SOCKETS 
No. 10 Foster turret..... Becker cobalt... Acme Cutting Compound... 100r.p.m....... Drill: 0.090 in. per rev. 
; Forming Hand 
18-in. LeBlond lathe....... Special...... Becker cobalt... Acme Cutting Compound.. 150r.p.m....... Hand 
Special milling machine. . ; aces gece eee in Be ee ee lS cess, aT hae 

olden & Morgan thread- 

milling machines........ Hob....... ae aa dsaameneny Peat: on is wale aah tire ita Gives 
pS OS PO Pre .... Acme Cutting Compound.. 40 r.p.m., 100 

F.D.M..... Hand 
3-spindle drilling machine. 


projectiles will be rquired in the near future to further data here presented. This, together with the notes and 
our operations in the world conflict. comments by F. W. Van Ness, the superintendent, 
Shell making on an extensive scale is comparatively should be appreciated by those interested: 

new in the United States, and many of the pioneers Regarding the points which have given us the most 
in the field have suffered severely from costly experi- trouble, I would say that we can think of none in particular 


ments. These experiments have been unavoidable in 


that gave us any serious trouble. The main thing to bear in 
mind all the wuy through the operations is to arrange the 


ae cases because so many apparently insignificant stops on the machine so that you gage from the proper 
portions of the work and operations thereon have proved point for each operation; also be sure that your operations 
the most obstinate to overcome. 


are so arranged that the inside bore will be concentric with 
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the outside tu:ning; also in turning the nose of the shell, 
gage from the front end of the shell. Another point is to 
carry the work on centers as long as it is practical. 

The boring operations have given some contractors con- 
siderable trouble on account of not having their boring bars 
properly made und the cutters properly ground. If sufficient 
chip clearance is not allowed for the boring bar the chips 
will score the inside of the shell. If the lubricant is not 
forced right on the point of the cutting tool it does very 
little good when you are running at high speeds. The 
finishing reamers should be ground with as little clearance 
as practical. We grind them by attaching them to a tool 
block that has a cam at the bottom, which corresponds to 
the form of the cutter, and in this way all cutters are ground 
uniformly. We start with a clearance of 2 deg. where the 
cutter works on the bottom of the cavity of the shell, and 
gradually increase this clearance to 5 deg. at the center of 
corner radius and back to 2 deg. on the side. 

THE A. P. SmitTH Mrc. Co. 


The notes and table of operations applying to the 
manufacture of 18-lb. British shrapnel plugs, as fur- 
nished by Fittings, Ltd., Oshawa, Canada, are safe 
guides to follow by those engaged in this branch of 
munition manufacture. The sketch of the shrapnel 
grinding chuck is self-explanatory and may prove useful 
in overcoming faults developed in grinding operations. 

Our experience on munitions is confined to 13-lb. British 


shrapnel and shipping plugs, the same size plug being used 
for all sizes of shells. All our shells have been made on 











GRINDING 


CHUCK FOR SHRAPNEL 


engine lathes, the operations being divided and simplified 
as much as possible, the only other machines used being 
an upright drilling machine for threading the nose and 
grinding machines for finishing the body after hardening. 
The profile of the nose was turned on an engine lathe. We 
have used two styles of grinding machines, one made by 
the Modern Tool Co. of Erie, Pa., and the other by Shel- 
dons, Ltd., of Galt, Ont. We found that the collets were 
unsuitable for our work and the improved collet shown 
herewith was designed by the writer. 


Operations Speeds Best Lubricant 
Turning 60 r.p.m. Cataract Co.’s Mystic 
Cutting Compound 
Boring powder cups and disk seat 40 r.p.m. Cataract Co.’s Mystic 
Cutting Compound 
Thread chasing 2in.in diameter, }12perin. 50 r.p.m. Cataract Co.'s Mystic 
Cutting Compound 
Thread with die au 
Steel ON —any kind of good high-speed 
eteei *........ 
Grinding wheel, Norton, Hart and carbo- 
rundum ; 
Work speed on modern grinder......... 65 r.p.m. Soda water 
Work speed on Sheldon grinder . 15 4r.p.m. Soda water 


* Stellite was tested but was not found satisfactory 


W. H. Ross. 
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The sequence of operations from the forging to the 
shipping room, as followed by A. B. Jardine & Co., 
Hespeler, Ont., covers the subject thoroughly. The notes 
accompanying the data often strike just the points being 
sought. 


We are machining and assembling British 18-23. shrapnel 
shells. The sequence of operations follows: 

. Annealing. 

Rough cutting off base end. 

. Cutting off base end and open end. 

. Centering. 

Rough turning. 

Second turning. 

Cutting wave-rib and copper-band groove. 

Boring for powder cup and steel disk. 

Heat treating. 

. Scleroscope test for hardness. 

Nosing in point end. 

. Boring, facing and tapping nose. 

. Grinding body. 

. Turning profile. 

. Preliminary shop inspection. 

. Cutting center tit off base and finishing base of shell. The 
shell receives preliminary inspection by government in- 
spectors after this operation. 

. Pressing on copper band. 

Turning copper band. 

. Filling shell, screwing on socket and soldering. 

20. Turning brass socket. 

21. Final shop inspection. The shell receives final inspection 

by government inspectors after this operation. 

22. Painting, boxing and shipping. 


The points that cause trouble in the machining of shells 
are many, some of the most confusing being where the 
limits of sizes overlap, viz., a shell with thickness of base at 
the high limit and the length over all at the low limit makes 
the length from bottom of powder cup to the nose of the 
shell too short. There are a number of other cases where 
limits overlap, and these are usually found by experience. 

JNO. JARDINE. 


The John Bertram & Sons Co., Ltd., Dundas, Canada, 
furnish material relating to the operations required on 
8-in. shell work. It has stated its willingness to answer 
questions pertaining to this branch of munition manv- 
facture. 


On 8-in. shell work the boring probably gave us the most 
trouble until we made a grinder which ground the cutters 
perfectly true with the holder shank. We used three heads: 
the first with stepped blade, the second with blades of true 
form, but notched, and the third with finishing blades. First 
and second heads had three blades, but the third head only 
had two. We cre now tooling up for 6-in. shells, but are 
glad to answer any direct questions with reference to our 
work on the 8-in. or 18-23. British shrapnel. 


SP OT C8 DS et SO GO ID Ot om GO DS 


See eee 
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SPEEDS AND FEEDS 


Speeds and feeds are about as follows: Roughing, 135 ft. 
per minute, 3-32 in. depth of cut, 0.05 in. feed per revolu- 
tion; finishing with 2-in. circular tools of high-speed steel, 
90 ft. per minute. For lubricant we have been using lard 
oil, but we are going to try a solution that will enable us 
to avoid so much cleaning. H. G. BERTRAM. 


The troubles experienced by the Canadian Locomotive 
Co., Ltd., Kingston, Ont., in the manufacture of 4.5 
British high-explosive shells are tersely set forth in 
the superintendent’s note. The operation list is quite 
complete: 

Operation 


Speeds Best Lubricant 


60 to 70 ft. per min. British - American Oil 
Co. * dies 


Drilling 
Rough turning 


Boring 50 to 60 ft. per min. 
Thread chasing. ......... 10 ft. per min... 
Finish was ty and profile 

nose . 0 ft. per min. 


Red cut superior, stellite and double Mushet steels were used and Norton 
grinding wheels when obtainable. 

Our chief troubles are the fuse seat, retainer seat and the 
threads in the nose of the shells. A rigid shop inspection 
at each operation is most essential. It is easier to avoid 
troubles than to correct them later. We are making 4.5 
British high-explosive shells. 

J. Farrar, Superintendent. 














May 2, 1918 


The Union Switch and Signal Co., Pittsburgh, Penn., 
furnishes the methods employed by it in the successful 
manufacture of 5-in. British high-explosive shells: 


Operations Speeds Best Lubricant 
Rough turning. .........- . 78 ft. per minute. ..... Compound soda ash, 
mineral-lard oil, and 
water 
Finish turning.............. U15 ft. per minute..... None 
Rosle... s+ candebeuscanaue Same as rough turning ....... PTT ee oe 
Pisses «5560 tad chokes’ gangs a ed eae se es Vaseline and paraffine 


Steel used Red Cut, Cobalt and Midvale extra special. 


The value of the foregoing information is readily 
apparent to shell makers who have been struggling 
in a direction at variance with the methods stated, and 
it is to be hoped that conservation of energy and mate- 
rials will result from an application of like operations 
to similar cases. 


Fishing for Inventive Suckers 
By E. A. DIXIE 


I was recently granted a couple of patents on a certain 
mechanical device that has nothing to do with this story. 
Since the patents were issued I have been swamped 
with letters from fake concerns that want: To print 
my life’s history; to print an illustrated description of 
the “patent” (not the invention); to sell the patent 
for me, etc., etc. Some of the letters are very amusing; 
most of them are poorly typed on poor paper, but all of 
them rave about the millions of dollars in just such 
“patents” as mine. 

One of them sent me (although I am over the draft 
age) a “questionnaire.” So having nothing better to do 
I will answer it and mail the original to the sender and 
a copy to the American Machinist. The answers I have 
given in italics. - 

QUESTIONNAIRE 


Is this your first patent? Answer—No. 

Have you sold this or any other patent? 
Yes and no. . 

Have you any invention which you have not patented? 
Answer—Yes, hundreds of them. 

Is your patent for sale? Answer—Which one 

Are you a United States citizen or an alien? Answer 
—Yes. 

If alien, of what nationality? Answer—Not an alien. 

What is your age? Answer—Middle aged; just about 
midway between first and second childhood. 

Are you married or single? Answer—Yes, and by a 
strange coincidence all my brothers and sisters are too. 

What is your present, your past occupation? An- 
swer—M.E., E.E., E.M., technical writer, mechanical 
expert, etc., etc. You see I’m one of these terribly clever 
guys. 

Are you of an inventive turn of mind or was your in- 
vention of an accidental nature? Answer.—You do not 
specify which invention, so I will endeavor to give you 
illustrations of both types, one the child of a great mind 
(my own); the other the result of an accident (also my 
own) induced by an alien-enemy banana peel. 


Answer— 


How I CAME To INVENT “RETROVERTED RIFLING” 


The trend of my efforts in mechanical invention has 
always been toward simplicity of construction. 
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In the conventional gun factory the tube is first bored 
and then rifled. This is done with a multiple-tool ri- 
fling head which is given a rotary as well as a longi- 


tudinal movement in order to produce either the 
uniform or the increase helix as required. The bore is 
small and the chips are confined in it so that they often 
choke the head. In this way the operation is rendered 
slow and tedious. 

To a titanic brain like mine, how easy it is to sim- 
plify! But invention, even with me, is a process of 
evolution. 

My first idea was to eliminate the costly rotating 
mechanism for the rifling head, cut the grooves straight 
and then twist the tube. The result was staggering! 
But there was little gain in speed because the chips 
still were confined by the bore and clogged the grooving 
head. 

My next revolutionary improvement was the result of 
entirely subverting all the principles of the art as then 
known. 

I cut the rifling on the outside of the tube where there 
is no chance for the chips to clog. They have the whole 
shop in which they can wander round. They can coil 
lovingly round the operators legs or employ their time 
profitably till the clean-up man gets them, by consorting 
with other chips and chippies (diminutive) from other 
operations. Then after the outside is rifled how sim- 
ple it is to extend a long nickel-steel arm through the 
rough-forged bore of the gun, grasp the muzzle end of 
the tube with a manganese-steel hand (affixed to afore- 
mentioned nickel-steel arm) and turn the tube inside 
out just as mother used to do when darning stockings! 
My next improvement was attained by combining my 
first and my second improvements, i.e., cutting the 
grooves straight on the outside, turning the tube inside 
out and twisting the tube to the desired heliz. 

But even as I sit here typing this my ever active brain 
cannot resist the temptation to entirely subvert the new 
principles it itself has evolved. The thought is in em- 
bryo, but I can say this, the big gun of the future will 
have a central solid bar. This bar will be rifled on 
its exterior. The projectile will be hollow and embrace 
the central bar. The copper driving bands will be on the 
inside and not on the outside of the projectile. The gun 
tube will be smooth bored. 

Again I find myself evoluting so the gun mentioned in 
the previous paragraph is already, so far as I am con- 
cerned, obsolete. But of this the latest and most price- 
less gem in the diadem of my thoughts I can say nothing 
lest the enemy forestall us. 


ACCIDENTAL INVENTION 


Just talk to any old-timer about the early days of the 
telephone and he will tell you how the stock went beg- 
ging at a few cents a share; those same shares are now 
worth thousands of dollars each. 

The telephone was a utility that just had to “arrive,” 
as the French say. Clear merit put it where it is today. 

Go into any machine shop and you will see dozens 
of safety devices, gears and punches, etc., are all 
guarded. Why? Because the laws of the land demand 
that they shall be guarded. The man who first put a 
guard on the back gears of a lathe was laughed at. 
Why? Because unless you go behind the lathe and reach 
up you can’t get your hand caught in the back gears. 
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Well the gear-guard inventor died poor, but later some- 
one who knew the game made a guard and then pulled 
the proper wires till gear guards were made compulsory. 
Most of the guards had liitle inherent merit; they had 
to be legislated. 

There are meritorious inventions by the score that 
would need the whole force of the legal talent of the 
whole United States to compel their use; of them my 
slipless-peel banana is one. We need not go into the de- 
tails of how I came to think of it. We have all of us 
in unguarded moments had our minds very close to 
banana peels. At such times the words banana peel 
closely associated with vitriolic adjectives would pour in 
a scorching torrent from our lips. 

The invention is simple, but it requires legislation to 
compel its adoption. 

Immerse the bunch of bananas in a fair quality of fish 
glue (fish glue is essential so that the purchaser will not 
forget that he has bought bananas). Before drying the 
bunch, coarse bar sand is dusted in a nonchalant manner 
over each individual fruit. 

The result is a slipless banana peel. 

Do you read any technical or inventors’ publications? 
If so, name them. Answer—No, I write them. 

Are there any incidents in your life that may prove 
of interest or instructive to inventors? If so, please 
state them. Answer—Yes my early experiences with 
quack patent attorneys. These will appear shortly in 
book form; price $6 net. In order to avoid the rush I 
suggest that you remit at once. 

[As the “slip” is usually caused by the inside of the 
peel we believe that sand would necessarily have to be 
applied both inside and outside.—Editor. | 


A Gaging Kink for Surface Grinding 


By FRED H. BOGART 


The difficulties of gaging the thickness of work while 
being surface ground on a magnetic chuck have never 
been very satisfactorily solved either by the devices 
put out by the machine-tool builders themselves or by 
any of the more common methods in use in manufac- 
turing plants. 

So many variations of conditions arise in the process 
of grinding large quantities of irregularly shaped 
pieces on a magnetized table that the most carefully 
designed surface indicators which will work perfectly 
under ideal conditions become unreliable or inoperative 
after a short period of constant use. The direct reason 
for this is that any form of indicator sufficiently 
delicate to read to thousandths of an inch is too delicate 
to stand up under the bumping that must necessarily 
occur as the contact shoe slides from piece to piece 
while the table traverses or revolves. Where the shoe 
is not adjusted to the work to give a constant reading 
the permanently affixed indicator has little advantage 
over the older method of taking one piece off and meas- 
uring it with a micrometer. Both methods require 
that the operator work down to size by the cut-and-try 
process; both necessitate the stopping of the table and 
the thorough cleaning of one piece before the measure- 
ment is taken, and these wasted periods, repeated as 
they often are three or four times before the required 
size is registered, aggregate more in most instances 
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than the time consumed by the wheel in cutting away 
the material. The only advantage of the permanently 
affixed indicator over hand measuring is that with the 
former the magnetizing current does not have to be 
shut off to take the measurement. 

Surface grinding in quantity is dirty work, and 
particularly where there is considerable stock to re- 
move and the work is done wet the accumulation of 
slush in the crevices between the parts on the table 
makes it almost certain that some dirt will work in 
under the edges of the work if the magnetic pull is 
released for any reason. All such factors contribute to 
a large volume of spoiled work, or at least to a large 
percentage of parts outside the prescribed limits, neces- 
sitating extra inspection and a special dispensation. 


A CLEVER WRINKLE 


A method which I have seen used only in one plant, 
and therefore believe is not commonly known, impressed 
me as a simple and clever wrinkle for getting around 
many of the practical difficulties of measurement on 
this class of work. It was a scheme of the operator 
himself, a man of no mechanical experience, but “broken 
in” on that particular machine to produce duplicate 
parts in large quantities. The machine had been 
equipped with a dial indicator, but it had been discarded 
as too uncertain of operation. The method the man was 
using had been devised by him not to increase produc- 
tion or save his employer money, but to save himself 
the dirty job of cleaning and measuring a part two 
or three times every load of the table. 

At the time I saw the operation he was grinding 
steel disks about ,4, in. thick to a limit of 0.003 in. 
Assuming the thickness dimensions were maximum 
0.188 in., minimum 0.185 in., his procedure was as 
follows: On the first tableful he worked down to his 
maximum limit by cut and try, taking off one piece 
and micrometering it according to common practice. 
The first load finished he selected a single disk from 
the lot measuring 0.188 in., cleaned its surface with 
2 little gasoline, blued it with a swab out of a bottle 
of solution he kept handy, and put it on the table 
with the second load. No matter how dirty the water 
or work got during the process of grinding you could 
always plainly see that one blue disk sweeping around 
the circle. 

During the early stages of the grinding the operator 
doctored a second disk ready for his next load. When 
he thought he was nearing size he watched his blue 
disk. The moment the wheel touched it and the blue 
disappeared up came the grinding wheel, and it was 
reasonably sure that the parts would then measure 
between 0.186 in. and 0.187 in. and warrant cleaning off 
the table before making a measurement. That man was 
certainly turning out the work with splendid accuracy 
and with very little wear and tear on his nerves, and 
the only trick that I could see was to always pick a 
dummy disk measuring to the maximum thickness. 

On some classes of work this method would be open 
to the criticism that it cuts down production by reducing 
the unit capacity of the table. If the table held only 
a few pieces this would be worth consideration, but 
the quantity would not have to be very great to pass 
the point where the saving of time in measuring would 
more than offset the loss of space. 
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Machining Gasoline-Engine Parts 


By M. E. HOAG 





number of unusual tools and methods in the 
nachining of gasoline-engine parts are described, 
come of which should prove of interest to readers. 





N machining cylinder castings of gas engines built 
E the Root & VanDervoort Engineering Co., at Mo- 

line, Ill., one operation is the facing of top and bottom 
surfaces and bearing seats as shown in Fig. 1. For 
this operation six open jigs are mounted on an Ingersoll 
milling machine so that both tops and bottoms are faced 
to size in the one operation, no finishing cut being nec- 


plate F in position while the drills operate. Two pins 
in the bushing plate enter the two reamed holes in the 
cylinder casting and locate it. 

It will be noticed that the bushing plate F is attached 
to the machine head by four chains in such a way that 
the raising of the head raises the bushing plate clear of 
the work when finished and again lowers it ahead of the 
drills when a new casting is placed for drilling, which 
saves considerable time and work for the: operator. 

The main bearings, camshaft bearings and bearings 
for the generator are bored in the cylinder casting with 
the special rig shown in Fig. 3. The bed of this boring 
machine is mounted on a concrete base to raise it to a 
































FIGS. 1 TO 3. WORK ON CYLINDER CASTINGS 


Fig. 1—Facing cylinder castings. Fig. 


essary. As the castings come through the machine the 
bearing seats are milled with the two cutters, as shown 
in the illustration. The clamps and binding screws for 
fastening the castings in the jigs are heavy and sub- 
stantial, and this together with the design and weight 
of the jigs secures the necessary rigidity to finish the 
pieces with one cut. After facing, two holes are drilled 
and reamed at opposite corners of the lower face by the 
use of a simple drill jig, and from these two holes 
location is made for all succeeding operations. The fix- 
ture used in drilling the push-rod holes is shown in 
Fig. 2. The base A has two ways B on which slides 
the fixture operated by the lever C. Positive stops at 
the rear and the removable locking stop D at the front 
of the fixture locate it with relation to the drill spindles. 
A swinging clamping lever E holds down the bushing 


2—Drilling push-rod holes. 





3—Boring bearings in cylinders. 


convenient height above the floor. That part of the ma- 
chine A which jigs the casting swings on a central pivot. 
This permits the boring bars to be inserted, after which 
the jig is swung back to position and the bars coupled 
to the driving heads by a simple bayonet joint, as shown 
at B. This machine takes up very little floor space 
and does not require long boring bars. It also does 
away with knuckle joints by insuring alignments of the 
spindles and bars. 

The oil pans are drilled on a Natco multiple-spindle 
drilling machine, shown in Fig. 4, 38 drills operating at 
once on the top, bottom and both ends of the pan. The 
jig for this work is so arranged that the work starts at 
A, where the bell crank case is drilled with seven holes. 
The piece is then moved to C, where 13 holes are drilled 
in the top and 14 in the bottom; it is then passed to D 


Fig. 
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and four holes drilled in the small end. The drill bush- 
ings for the bottom and both ends of the pan are 
carried in the plate E which is attached to the machine 
head by bolts at each corner so that it is raised and 
lowered with the drills, thus doing away with the manual 
labor of a helper. The bolts are free to slide in the 
plates so they will not interfere with the lowering of the 
drills as they enter the work. Suitable location is 
obtained by hardened plugs and bushings. The drill 
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FIG. 4. DRILLING HOLES IN OIL PANS 


bushings for the holes in the bottom are carried in 
two separate plates, one at the front F', which is remov- 
able to permit placing the work, and the other at the 
rear, which is attached to the machine head by chains 
and ‘is raised and lowered by the machine. Swinging 
locking bolts clamp the work and bushing plates in place. 


The Return of Labor to the Factory 


The Ministry of Labor of Great Britain has issued 
the following outlines of a scheme of demobilization: 

The Reconstruction Committee appointed by the late 
government to consider plans for the ultimate de- 
mobilization of the forces has now presented to the War 
Cabinet a scheme for effecting the discharge and the 
resettlement in civil life of the members of the forces. 
The scheme is the result of very careful consideration 
of all the aspects of the problem by the committee and 
the government departments concerned. Obviously 
it would be premature to make public the details 
of this scheme at the present time, but a full an- 
nouncement will be made in due course. It may be 
stated, however, that the responsibility for carrying out 
demobilization will rest with the Admiralty and the War 
Office, so far as the naval and the military arrangements 
are concerned, and with the Ministry of Labor as regards 
the resettlement of discharged soldiers and sailors in 
civil life. 

The lords commissioners of the Admiralty and the 
Army Council have accepted as the basis of their plans 
for demobilization the principle that after a lasting 
peace has been assured men must be released from the 
forces in accordance with civil rather than naval or 
military requirements. 
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In order to help the sailors and soldiers to get back 
into civil life as quickly and as easily as possible the 
Ministry of Labor proposes to use the machinery of the 
employment exchanges, which are the only national or- 
ganizations sufficiently strong for the purpose; but in 
order to assist the ministry and the exchanges to carry 
out the task that will be imposed on them the Minister 
of Labor proposes to invite the employers’ associations 
and trade unions to give him the fullest assistance, both 
centrally and locally. In the first place a central com- 
mittee, to be known as the Labor Resettlement Com- 
mittee, has been set up, constituting representatives of 
the employers and the trade unions in the principal 
industries in equal numbers, together with representa- 
tives of the departments concerned with demobilization. 
The Minister of Labor will be chairman of the com- 
mittee, and he has appointed Lord Burnham to be vice 
chairman. To this committee the minister will look for 
advice and information on all general questions affecting 
resettlement. 


LOCAL COMMITTEES 


In addition to the Labor Resettlement Committee local 
advisory committees have been formed in connection 
with all the principal employment exchanges, consist- 
ing of representatives of the employers and trade unions 
in the principal local industries in equal numbers, to 
whom will be added for the purpose of demobilization 
a certain number of representatives of local bodies 
particularly concerned with the welfare of discharged 
soldiers. It is hoped that a great deal of the work of 
finding employment for discharged men and of adjusting 
the difficulties that may arise in individual cases will be 
performed by these committees, which the minister re- 
gards as a vital part of the machinery for the resettle- 
ment of industry. 

Further, in addition to the general questions which 
will be dealt with by the central committee, and the 
local or individual questions which will be dealt with 
by the local advisory committees there are a number 
of problems which can only be satisfactorily solved on 
a basis of industry. The minister is accordingly very 
anxious that joint standing industrial councils shall be 
set up for the organized industries as soon as possible 
on the lines recommended by the Whitley Report, to 
which he would be prepared to refer immediately a 
number of problems of this kind, which require careful 
consideration by workmen and employers sitting to- 
gether. The functions of these councils in regard to 
resettlement would be coérdinated by the central com- 
mittee. 


RESULTS SOUGHT 


By means of the machinery described above the min- 
ister hopes to secure that arrangements shall be made 
for coping with the problems of resettlement over the 
whole field of industry, which shall be in harmony with 
national and local requirements and also with the pecu- 
liar needs created by the conditions obtaining in each 
of the principal industries. The government feels that 
the problem can only be successfully dealt with in close 
coéperation with employers’ organizations and trade 
unions throughout the country, and the plan which has 
been drawn up and has been generally approved by the 
War Cabinet has been devised with this end in view. 
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Laying the Rails for Future Business 


By FRANCIS H. SISSON 





The address which follows was delivered by 
Francis H. Sisson, vice president of the Guar- 
anty Trust Co. of New York, before the annual 
meeting of the Chamber of Commerce of the 
United States, held at Chicago, Apr. 11, 1918. 





parently the fact is still little understood that the 

efficiency and adequacy of the arteries largely de- 
termine the health of the body. 

For a period of 30 years, with an increasing inten- 
sity of action, this country has pursued the policy of 
constriction and starvation toward its arteries of com- 
merce through which the lifeblood of the body economic 
must flow. Sclerosis and paralysis inevitably followed. 
In striking proof of the folly of this treatment, when 
the necessities of war force the Government to take 
cver the care of this ailing patient all the nostrums, 
quack remedies and prescriptions of the years are 
thrown out of the windows and a complete change of 
treatment is prescribed. 

This new treatment .has..general approval for the 
conditions of today, but what of tomorrow? That 
is the question which the business men of the United 
States must face and answer if this country is to 
achieve its oft-described “manifest destiny.” 

The present Government control of the railroads, 
while representing a progressive step, cannot be con- 
sidered as offering a solution of the transportation 
problem; it is a temporary and extreme measure forced 
by the exigencies of a great crisis for which there had 
been no preparation. 

The incalculable importance of the railroads in every 
phase of our individual and national existence was 
dramatically, I might even say tragically, demonstrated 
last winter when the grim specters of cold, hunger and 
want stalked in the wake of transportation paralysis. 
Never before in our history have we so thoroughly ap- 
preciated the importance of distribution as an economic 
factor. It is to be hoped that we will never forget 
this costly experience. 

The demands of war, sudden and colossal as they 
are, have not been responsible for this deplorable state 
of affairs; they merely accelerated and accentuated the 
inevitable result which would have come sooner or 
later under existing conditions. We are simply reap- 
ing the harvest of a decade of railroad baiting born 
of ignorance, prejudice and political expediency, which, 
as a people, we did not understand and the consequences 
of which we did not anticipate, 


I: SEEMS too obvious to require repetition, yet ap- 


THE SHACKLED GIANT 


Punishment visited on the many for the sins of the 
few, the reduction and limitation of rates, the multi- 
plication of regulations and regulating bodies, the in- 
crease of taxes and impositions, the rising costs of 
labor and material have for the last 10 years added 
new bonds to bind this modern Gulliver of ours until 
he lay helpless, the victim of those he should live to 
serve. The strong hand of the Government, in taking 
over the railroad situation, has released many of these 





shackles, and by coérdinating direction and operation 
is restoring that ability to serve which has been denied 
the achievement of its purpose. 

But the foundations for the unpreeedented economic 
struggle which inevitably will follow the present armed 
conflict must be laid now. We were woefully unpre- 
pared for war; we dare not be equally unready for peace. 
And one of the chief factors in preparing for the future 
unquestionably is that of railway extension, for the 
carriers will play as important a part in helping to 
win the battles of the prospective international com- 
bat in trade fields as they are today in speeding our 
military strength to the battle line of freedom for the 
victory which democracy must and will win. 

Are these great weapons in our commercial war- 
fare to be privately or publicly owned and operated? 
Why have they not been equal to the occasion and how 
can they be made so? Can preparations for the future 
be made in the light of the past? 

In recent years we have lost sight of the great in- 
fluence which the railroads have exerted in the develop- 
ment of this country and we have forgotten that our 
great resources are far from fully developed...-But now, 
as we face humanity’s arch enemy and as we watch 
the burdens of financing our share of the war mount day 
by day, we are coming to understand that we shall have 
ample use for all our resources, all our productivity, all 
our distributive facilities. We must create new wealth 
to meet the destruction of the old. 


CONSTRUCTION AND IMPROVEMENT RETARDED 


We are beginning to comprehend the significance of 
the prophecy of that astute and farseeing railway exec- 
utive, the late James J. Hill, who in a now famous 
letter to the Governor of Minnesota in January, 1907, 
predicted that American railroads would need to ex- 
pend at least $1,100,000,000 annually on construction 
and improvements for the succeeding five years if they 
would competently handle the business of the country. 

According to Mr. Hill’s estimate, then, $5,500,000,000 
ought to have been spent in the five years between 1907 
and 1912. As a matter of fact only a little more than 
$5,100,000,000, according to property-investment figures 
of the Interstate Commerce Commission, was put into 
the roads during the 10 years from 1906 to 1916. And 
the cost of road and equipment rose from $12,400,000,- 
000 in 1906 to $17,500,000,000 in 1916, or about 40 per 
cent. Yet, despite these serious handicaps, the ton 
mileage grew during the same period from slightly 
more than 215,800,000,000 to 343,000,000,000, or 45 
per cent. The total tractive power increased 62.5 per 
cent., and the capacity of freight cars 59.7 per cent. 
The increase in mileage in that period was only 14 per 
cent. 

New investment in railroads in 1914 aggregated $512,- 
(000,000; in 1915 it was $263,000,000, and in 1916 only 
$258,000,000. During the two latter years especially 
should the roads have been permitted to prepare for 
the increased handling of the traffic which war was 
sure to bring. Even as early as 1915 it was manifest 
that we might be drawn into the European maelstrom, 
and certainly as a wise precaution we should have made 
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ready for such an emergency. In extenuation, however, 
as Horace Greeley observed of us Americans, “our fore- 
sight is not as good as our hind sight by a darn sight.” 

The history of the development of our railway sys- 
tems is divided into several periods, which have their 
own individual and significant characteristics. Up to 
1851 the railroads were passing through a period of 
experimentation in which they were considered largely 
as supplementary to the various waterways which at 
that time were the main means of communication. There 
were then approximately 9000 miles in this country. 

The period of prosperity following the discovery of 
gold in California led to a period of intense activity 
in railroad construction, which was temporarily halted 
by the panic of 1857. During this period some 17,000 
miles of road were built, and it was the period of ex- 
tension of certain main lines to the West. The Rock 
Island reached the Mississippi, and was speedily fol- 
lowed by the other “granger” roads. By 1860 many 
of the principal lines in the Southern states had been 
opened. The total of railway mileage in that year was 
30,826 miles. 

The period subsequent to the Civil War was charac- 
terized by the exceedingly rapid growth of our rail- 
way system to the Pacific Coast. Of the total con- 
struction in this period, about one-half of the mileage 
was west of the Mississippi and Missouri rivers. The 
panic of 1873 and the overextension of the railways 
naturally checked the construction of new lines. 

There was another period of great activity in rail- 
road building during the early ’80s, in which the Atchi- 
son, Topeka & Santa Fé and the Southern and North- 
ern Pacific roads were opened. During the year 1882 
11,000 miles of road were laid, the record being ex- 
ceeded only by the year 1887, when 13,000 miles were 
built. Another panic, that of 1884, again brought rail- 
road development practically to a standstill until 1886, 
and in the three years 1886, 1887 and 1888 a total of 
26,000 miles of railroads was built. 


TEN YEARS OF INACTIVITY 


Through several panic years the period from 1890 
to 1900 was a time of inactivity in railroad construction. 
Furthermore the main trunk lines and the principal 
systems had been built, and the only demand for new 
construction in any part of the country consisted of 
branch and subsidiary lines. 

The low-water mark in railroad extension for this 
period was reached in 1897, when only 1600 miles of 
road were built in the entire United States. During 
the period of depression from 1893 to 1897 an average 
of less than 2000 miles was built annually. 

The year 1900 marked an upward trend in railroad 
construction and also in business conditions. The form- 
ing of large combinations of industry was begun, and 
the period of this activity continued up to the panic 
of 1907, which checked active construction. 

From 1907 to 1914 the country was recovering from 
the effects of the panic of 1907. In 1913 and the be- 
ginning of 1914 there was another serious depression, 
which many financial leaders thought was a sure sign 
of an approaching panic. Within a few months after 
the outbreak of the European war, however, there was 
an improvement in general business conditions and a 
remarkable expansion of the commerce of the country. 
But in the face of this rapidly growing need we 
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find the figures of railway extension dropping to 1532 
miles in 1914, 933 miles in 1915 (the lowest for any 
year since the Civil War), 1098 miles in 1916 and 979 
miles in 1917. 

The railroads had not kept pace with the growth 
of the country and could not bear the added burdens 
of war. Lack of credit born of governmental regula- 
tion had wrought this finish. The decline of railroad 
credit following the enactment of the Hepburn Act and 
the amendment giving the Interstate Commerce Com- 
mission power to suspend rates was continued with 
deadly certainty. Rates moved ever downward, ex. 
penses piled ever upward, uneconomic laws and multi- 
plied regulations consumed revenues. Banks and in. 
vestors looked elsewhere and the unremitting conflict 
of the public wrought its own undoing. Now the Gov- 
ernment has stepped in to assume the burden of its 
own creation. What next? 


Must RESTORE RAILWAY CREDIT 


It is certain, if we are to have private ownership 
cf transportation, the cornerstone of the foundation 
of our future facilities must be the restoration of rail- 
way credit. The companies must be enabled to raise 
the means to develop those much-needed facilities ade- 
quately. The folly of the Government’s attitude toward 
the railroads in the past has been strikingly exemplified 
in the policy of restricting the earnings of the roads 
without any guarantee of return to them. Naturally 
the result was to undermine railway credit and to rob 
the companies of the only source at their disposal for 
increasing their services to the public. 

The increase in the population of the country in the 
10 years from 1908 to 1916 was a little less than 20 per 
cent. A commensurate increase in commercial and 
industrial activity to meet this growth and the new 
conditions we face will require a proportionate in- 
crease of ton mileage per capita which can only be 
made possible by an increase in railroad trackage. 
Such extension can be made possible only with private 
capital, which will not be attracted to the railroad field 
until that field is put on a par with others. 


Low RETURNS ON CAPITAL 


This situation is made clear when we consider that 
since 1890 the rate of return on capital invested in 
our railways ranged from 3.35 per cent. to 5.83 per cent. 
in 1907. Even in 1916 the return was but 5.80 per 
cent., and in 1917, it is estimated by the Bureau of Rail- 
way Economics, it was only 5.72 per cent. 

On capital invested in manufactures in this country 
17.12 per cent. was earned in 1900, 13.06 per cent. in 
1905, and 12.04 per cent. in 1910, while a much larger 
yield was enjoyed in 1916 and in 1917. Testimony was 
adduced before the Newlands Committee of Inquiry 
which showed that the 10-year average return on rail- 
way stocks was only 4.6 per cent. as compared with 
10.9 per cent. on national bank stock, 14.5 and 18 per 
cent. on sugar stocks, 16 per cent. on zinc-mining stock, 
16 per cent. on machinery and manufacturing stock, 18 
per cent. on steamship-company stock, 20 per cent. on 
petroleum-company stock, and 48 and 50 per cent. on 
copper-mining company stock. 

Keeping in mind the constantly increasing costs 
of labor and materials it is not to be wondered at, 
therefore, that while the railroads ordered 151,711 
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freight cars in 1907, they were able to purchase only 
79,367 in 1917; that while they bought 3482 locomotives 
in 1907 they could acquire only 2704 in 1917; that the 
number of new lines built in the three years ending 
with 1917 was 80.2 per cent. less than in the three 
years ending with 1907; that the number of freight cars 
ordered was 55.8 per cent. less, and that the number 
of locomotives ordered was 53.1 per cent. less. 

With the confidence of investors in the railroad busi- 
ness destroyed, this curtailment of equipment and 
extensions was logically to be expected regardless of 
how much it should have been prevented and was de- 
plored when last winter’s crisis came. 


NEED OF INTENSIVE DEVELOPMENT 


The demands of war must be met at whatever price 
they exact, and there is no doubt that the Govern- 
ment will proceed as far and as rapidly as possible 
to meet them. It is imperative to do so. But one 
cannot help thinking of the incalculable advantage 
which the Government would have at present in speed- 
ing up our martial activities if the roads had been al- 
lowed sufficient return on the capital invested in them 
to have made the proper extensions and to have pro- 
vided the necessary equipment. Money, materials and 
men which now could be devoted to the production of 
munitions will have to be allocated to the improvement 
of our transportation facilities. And every productive 
resource, every minute is precious. 

But this unfortunate state of affairs should have a 
beneficial effect. It ought to impress upon us the need 
for wiser provisions, particularly with reference to 
intensive development in order to cope with the prob- 
lems which will be created as soon as peace is de- 
clared. 


RooM FOR GROWTH - 


How sorely such development is wanted may be ob- 
tained from the fact that on the average there are 
only 8.55 miles of railroad for every 100 square miles 
of our country. New Jersey has 31.11 miles of rail- 
roads per hundred square miles of territory, Pennsyl- 
vania 25.95, Ohio 22.39, Illinois 21.67, Connecticut 20.74, 
Indiana 20.74, Delaware 17.05, Maine only 7.57, North 
Dakota 7.52, Texas 6.05, Montana 3.32, Oregon 3.21, 
Utah 2.60, New Mexico 2.48, Nevada 2.11 and Wyo- 
ming the least of all, 1.95. 

It may be well to quote here a few brief but very 
pertinent extracts from the testimony of Alfred P. 
Thom, counsel to the Railroad Executives’ Committee, 
in the hearing before the Joint Congressional Com- 
mittee on Interstate and Foreign Commerce in Novem- 
ber, 1916. 

“The railroads must go on growing as the days go 
and as human genius grows and human interest grows,” 
declared Mr. Thom. “They must go on growing and 
keep pace with the rest of the world, or you put the 
hand of paralysis upon the people who must have those 
accommodations or die. They will have to be pro- 
vided. 

“How is this increased transportation facility, this 
constant growth in transportation facility, to be pro- 
vided?” Mr. Thom asked. “Is there anyone who dreams 
that it can be supplied out of earnings? Is there any 
man of affairs anywhere who believes that you can con- 
tinue to build the needed transportation facilities out 
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of earnings? If so he needs to open his eyes, because 
that is not even a remote possibility. It is impossible 
to build, to renew, to extend, to amplify and to increase 
the transportation facilities of this country without the 
constant input of new money.” 

As conditions in 1916 forecast the needs of the rail- 
roads Mr. Thom estimated that during the succeeding 
10 years approximately twelve hundred and fifty mil- 
lions of dollars a year would be required in order not to 
constrict the business and productive energies of the 
country and in order to supply them adequately with 
the facilities which they will increasingly demand. This 
estimate does not include the money needed for refund- 
ing maturing debts, which Mr. Thom placed at $250,- 
000,000 a year, so that the total requirements of the 
railroads for new money during the decade of 1916 to 
1926 would on this basis be a billion and a half dollars 
a year. 


THE DEVELOPMENT OF GREAT AREAS 


Unless the Government’s future policy toward the rail- 
roads is such as to insure fair regulations and just re- 
turns, which will be absolutely essential if new capital 
in sufficient quantity is to be attracted to the extension 
of our transportation facilities, the development of our 
great resources in the West, Northwest and Southwest 
will be arrested. And the retarding of such development 
now, of all times, would be a national economic disaster. 

The Rocky Mountain and the Pacific Coast sections, 
for instance, have more than two trillion four hundred 
and twenty-seven billion tons of coal, according to the 
estimate of the United States Geological Survey. In ad- 
dition, there are large and important oil fields and al- 
most inexhaustible deposits of oil bearing shale which 
may be used in the future for manufacturing oil. 

The water power of these territories is estimated at 
a minimum of 23,000,000 and a maximum of 44,000,000 
hp. as compared with a total of 32,000,000 hp. for the 
whole manufacturing industry of the United States in 
1914. The war has taught us the value and use of elec- 
trical energy, and it is more than probable that our 
vast unworked water power will become the basis of a 
new and important industrial life in the Western states. 

There are large untilled areas of farm lands await- 
ing cultivation in this country. The large area; of 
virgin forest and untouched mineral resources ir our 
Western states will be worked in the near future. With 
the development of the enormous resources of Alaska 
and the growth of our trade with the Orient a tremen- 
dous expansion in these states is bound to occur, and 
that will occasion railway extensions as well as an in- 
tensive development of existing mileage. 

The sixteen Southern states, with a population of 
more than 33,000,000, in 1916 had a railroad mileage 
of 92,128, or about 11 miles of road for every 100 square 
miles of territory. But the industrial development they 
are destined to enjoy as their large variety of natural 
resources and great possibilities are made available 
will require an intensive and extensive development of 
their transportation facilities. Not. only are these states 
rapidly becoming the predominant cotton-manufactur- 
ing section, but in recent years they have furnished 
more than 50 per cent. of the lumber produced in the 
United States and contain about half of the country’s 
iron ore deposits. The total capital invested in manu- 
facturing industries in the Southern states, it is sig- 
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nificant to note, increased from $1,971,000,000 in 1904 
to $3,456,000,000 in 1914, and the value of their prod- 
ucts increased from $2,333,000,000 to $3,730,000,000 in 
the same decade. These facts and figures certainly pro- 
vide sufficient evidence of the forthcoming need for a 
widespread extension of our railway net south of the 
Mason and Dixon Line. 


CENTRAL AND EASTERN STATES 


In the large industrial section of the country east 
of the Mississippi River and north of the Potomac 
River the density of our railway network is the great- 
est. In such industrial states as Ohio there has been 
little actual increase in the railway mileage as measured 
per 100 square miles of territory since 1896, but there 
has been an intensive development of the railways in 
double tracking and sidings and improvements of facili- 
ties. Unfortunately figures published by the Interstate 
Commerce Commission do not give the amount of inten- 
sive development of mileage of various states, but it is 
quite safe to assume that the major portion of every 
100,000 miles of extra tracks and sidings built since 
1906 has been constructed in central and eastern re- 
gions. Here are the centers for the distribution of our 
products. Here has been the greatest expansion of in- 
dustry during the war, and here the pressure upon the 
railway system of the country has been the heaviest. 

With the development of our trade and industry 
after the war there ought to be a great deal of railway 
extension in this territory, particularly double track- 
ing and improved terminals. 

During the remainder of the war the Government 
and industry will not be able to spare the productive 
energy to make these extensions. At best there will be 
an increase in the amount of equipment, and a codrdina- 
tion of railway lines and of terminal facilities will un- 
doubtedly increase the ability of the railway system to 
carry a larger amount of traffic. 

Under-maintenance of the existing roads is likely 
to be the characteristic feature of the operation of the 
railroads during the war, and it will mean that on the 
return of peace American railways will have to put a 
great deal of money into improvements and betterments 
and into extensions of the lines in order to catch up to 
the demands of the business of the country. It is rough- 
ly estimated that for every dollar of increased gross re- 
turn $5 should be spent in extensions and improvements. 


THE MAINTENANCE OF THE ROADS 


Construction work of any character at the present 
time would draw money, materials and labor from 
the more pressing and immediate needs of war. But 
we can and should plan for them at the earliest possible 
moment, and in the meantime we should make adequate 
provision for the maintenance of the roads, for unless 
they are properly maintained new extensions would be 
almost futile. 

Such provision cannot be made alone upon a compu- 
tation of costs for maintenance during the three years 
ending June 30, 1917, the period specified as the basis 
of financial readjustments in connection with Govern- 
ment control of the railroads for the duration of the 
war. The reason immediately becomes patent if we 
remember that today the purchasing power of a dollar 
is about 60 per cent. of what it was in those years, while 
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the cost of labor has steadily risen and the prices of 
materials have advanced 75 per cent. or more in the last 
three years. Consequently the only fair basis for deter- 
mining the allowance to be made for maintenance is that 
of prevailing prices. The year 1917 not only showed a 
reduction in net revenue of $133,000,000 in spite of an 
increased gross return, but an even greater decrease in 
effect because of the lessened value of money as a token 
of exchange. For instance, the average earnings of the 
period 1915-1917 which cover the Government’s guar- 
antee will at present prices have a purchasing power of 
only about 65 per cent. of the average period from 1910- 
1913. 

The Government should definitely protect holders 
of American railway stock by providing that the money 
equivalent of maintenance expenditures, plus a deferred 
maintenance reserve (which ought to be established 
for each year of Government operation), should bear a 
relationship to the average monetary expenditures of 
the railways for maintenance for 1915, 1916 and 1917, 
as indicated by the increased cost of maintenance ma- 
terials in each year of Government operation as com- 
pared with the average cost for those three years. 

Fluctuations in the buying power of the dollar can- 
not justly be ignored by the Government in either its 
rate structure or maintenance allowance any more than 
in the wage scale. 


NEW POWER RULES RAILROADS 


One vital fact is apparent today above all others— 
the scepter in the railroad world has passed out of the 
hands of the railroads’ executives and the bankers who 
financed them. The American people control the situa- 
tion through their political representatives, and they 
will determine the whole course of the future. The 
burden of right decision lies with them, and they will 
suffer or prosper in accordance with the wisdom shown. 

No class of people will exercise so powerful an influ- 
ence in reaching this decision as the shippers; they 
must learn, if they have not learned already, that the 
thing of most vital importance to them is getting their 
goods to market. The rates at which this service is 
rendered are incidental to having such service prompt 
and adequate. The long struggle of the shippers to hold 
down rates in defiance of the economic trend of the 
times and the obvious necessities of the railroad situa- 
tion have worked the undoing of the shippers as well 
as of the railroads, and they are suffering under the sit- 
uation they themselves have largely caused. To serve 
their own ends in the future they must take a construc- 
tive attitude toward the transportation question and 
lend a hand in the successful solution of the problem. 

As evidence that the shippers of the country prefer 
an extension of facilities to a continuation of the fight 
for lower rates may be cited the fact that there was 
comparatively little opposition on the part of the ship- 
pers to the increase asked by the railroads in the origi- 
nal and supplemental 15 per cent. rate cases. 

Under the great pressure of the situation the com- 
mission was finally persuaded to allow some increases 
in rates, but most of them came too late to do any 
good or to have any effect on stimulating railroad 
credit. 

A lack of understanding and vision on the part of 
the Interstate Commerce Commission and a too ready 
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vielding to political sentiment have rendered it not the 
constructive friend of transportation which it should be, 
but transportation’s fearful, hectoring keeper. 

It is obvious that we should adopt a definite, compre- 
hensive and adequate policy for developing our rail- 
road extensions, a policy based upon definite, determin- 
ing factors. Our railroads must keep pace with our in- 
dustrial expansion; it is imperative that this relation- 
ship be strictly maintained. Our transportation facili- 
ties must not be outstripped by the growth of our 
population; they must in fact respond fully to the in- 
creasing needs of our people. In other words, if we 
would avoid a repetition of the economic strain through 
which we have just passed as a consequence of the 
transportation situation our railway-extension policy 
must be directly predicated upon the increases in our 
population and our business. 


FACING THE NEW ORDER 


It seems very certain that from the present plan of 
coérdinated, centralized operation, with its many sav- 
ings and added efficiencies made possible by Government 
control, there will be no reversion to the old system of 
competitive private ownership and conflicting regula- 
tion. 

If not that then what do we face? On every hand we 
hear the prophecy made that the present control of 
the railroads by the Government is but the first step 
toward Government ownership, and that once unified 
under Government direction the railroads will never be 
“unscrambled.” It is argued that when the economies 
thus made possible are achieved neither the railroad 
owner, nor user, nor worker will wish to return to the 
old order. 


FAILURES IN PUBLIC OWNERSHIP . 


But the fact may be boldly stated at this point that in 
no country in the world where Government ownership 
of railroads has been attempted has it been successful, 
with the single exception of Prussia, where, under the 
arbitrary mandates of a military autocracy, some de- 
gree of efficiency and profit has been secured. Further 
it may be stated that in no important instance has the 
experience of our own Government in business operation 
been such as to warrant the conclusion that such ac- 
tivity could be profitably extended. Still further it can 
be maintained that there is a sufficient majority of 
failures in public ownership of other public utilities in 
this country clearly to demonstrate its wastefulness and 
inefficiency under our present form of Government and 
at our present stage of political progress. 

The privately owned railroads of the United States 
have the lowest freight rates, the lowest capitalization 
per mile, the greatest operating efficiency and pay the 
highest wages of any railroads in the world. 

If private ownership has failed, both when unregu- 
lated and when over-regulated, and Government owner- 
ship gives no promise of success, what plan offers for 
meeting the situation? 

Various suggestions of a central federal corporation, 
regional holding companies, Government guarantees and 
plans calling for profit sharing with the Government 
above a fixed return have been frequently made. Some- 
where along this line of thought lies a rational solution. 
It is very certain that the old days of enforced competi- 
tion, anti-trust laws, anti-pooling laws, conflicting state 
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regulation, wasteful competition and duplication of 
service would not be permitted by a public alive to its 
own interests. 

It seems equally certain that Government owner- 
ship would not be permitted if the public were equally 
alive to its real interests. The hour has arrived for the 
suggestion of some plan which will be ready for adop- 
tion when the crisis of war has passed and the pressing 
needs of business demand the return of normal busi- 
ness conditions and the operation of economic rather 
than martial law. Somewhere within the meaning 
of the words “coéperation” and “partnership” lies the 
answer. The public interest in transportation is para- 
mount and must be protected, but public interest and 
private interest need not be in conflict if intelligently 
regarded. 

Regional companies representing both private and 
public capital under private operation with Governmen- 
tal participation in the management and earnings above 
a just guarantee would seem to assure the necessary ex- 
tension of railroad facilities. In unity of interest and 
understanding progress towards the desired goal shoul¢ 
be possible. 


Patterns for Emergency Repairs 
By FRANK R. CALKINS 
Sometimes machine repair parts are so urgently re- 


quired that time of delivery is a consideration second 
only to utility. This has proved particularly true in 
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FIG. 1. CYLINDER LINER PATTERN 


making repairs to several of the interned German ‘ves- 
sels where machinery had been, so far as possible, 
ruined by their former crews. 

The two instances of emergency pattern work cited 
here goes to show that the mechanical genius capable 
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FIG. 2. 


of rising to the occasion is quite as likely to be found in 
the obscure little shop as in the one with a wider reputa- 
tion. 

A broken cylinder liner from one of these ships being 
of such size as to preclude the possibility of its use as 
a pattern, the problem of producing a new casting in 
the shortest possible tirne was solved as follows: 
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Pieces of lumber were rough planed to the thickness 
of the flanges plus finish, and shaped on the band-saw. 
Core prints were got out by the same method and se- 
cured to position on these flanges. On the inner side 
of the flanges circular pieces or headers of the same 
size as the core prints were fastened. Strips of lumber 
of the thickness required in the metal were cut to the 
length of the casting desired and secured by nailing to 
these headers at each end to 
form a roughly cylindrical pat- 
tern. A similar circular piece 
formed a support at the center 
of the frame to prevent distor- 
tion while ramming up. When 
these roughly worked odds and 
ends of lumber were assembled, 
as shown at A, Fig. 1, the re- 
sult was a “pattern” from 
which, with due care on the 
part of the molder, a mold 
could be made, and the time 
consumed by the patternmaker 
amounted to hardly more than 
would be spent in studying the 
blueprint in the ordinary course 
of events. Of course, when this 
pattern was drawn, the result- 
ing mold was a very rough- 
looking affair, but with the aid 
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There was in the storeroom a stock of used leather 
belting of varying grades and thicknesses, and a quan- 
tity of this being secured, strips were shellacked to the 
outer surface of the broken casting in radiating lines 
as shown at B. 

A piece of belting was similarly secured to the pe- 
riphery of the flange and the broken segment filled in 
with plaster of paris. A thin wood disk provided finish 
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of two semicircular pieces B 
and a sweep C all irregularities 
were smoothed out, and with a 
little extra mold finishing a satisfactory casting was 
turned ont without undue waste of valuable time. 

The core box was equally simple, two semicircular 
pieces being rough sawed to the required size and 
notched on the diameter line for the core arbor. These 
ends were then connected at the right distance apart by 
three pieces of timber concaved on one side to conform 
to the curvature of the core, the completed core box 
being shown at A, Fig. 2. 

This skeleton box was then clamped to a plate and 
rammed in the usual manner, allowing a surplus of sand 
to be finished off by the sweep shown at B being drawn 
lengthwise of the core. The casting which resulted 
from this rudely formed pattern and core box was not 
only fully up to the specifications, but what was of 
almost equal importance was delivered ahead of the 
required time. 


FIG. 3. 


ANOTHER HURRY-UP JOB 


Another ingenious method of overcoming difficulties 
and winning a reputation as a time saver is shown in 
the following: 

A broken condenser-head casting was sent to the pat- 
tern shop with an order for a pattern within a time- 
limit requirement that seemed impossible to meet. 
When this head parted company with the condenser, 
three of the nuts held, causing a section to be broken 
out of the head as shown at A, Fig. 3. The entire out- 
side surface of this casting called for finish, as did the 
flange joint. A new pattern was out of the question, so 
here again a genius for extricating oneself from diffi- 
culty was required. 





LAGGED FOR MOLDING 
BROKEN CONDENSER HEAD LAGGED 





THE BROKEN CASTING 
FOR MOLDING 


for the outside of the boss, and a ring of wood veneer 
performed the same office for the surface of the joint. 
A stock core provided for the hole which was required 
through the boss. 

The resulting mold of course required considerable 
hand work in finishing out and smoothing up; but when 
poured, it furnished an excellent casting. 


Compressed-Air Operated Screwdriver 
By GEORGE M. DICK 


In the shipping of munition most of the covers are 
fastened on the boxes by means of wood screws. The 
cperation of driving in the screw occupies a large per- 
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AIR-OPERATED SCREWDRIVER 


centage of the time taken to pack a box, and also con- 
siderable strength, if done by hand. 

For some time past we have been using the screw- 
driver shown in the illustration. It is made with a 
Morse taper shank, and is used in a No. 4 “Little David” 
Canadian Ingersoll-Rand drill. A bushing on the stem 
acts as a guide on the head of the screw. 
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VI. The Receiver—V 





The illustrations presented show unusual profil- 
ing cuts, spline-milling tools for an angular slot 
and special grinding and reaming appliances. 
The grinding apparatus finishes the end of the 
receiver to correspond to a height gage under 
which the work is tested in vertical position, and 
the reaming tools accomplish the difficult task of 
forming the tapered sloping wings for the car- 
tridge guide in the top of the receiver. 





ready illustrated there are a considerable number 

of additional profiling cuts to be made at various 
points on the receiver, and several of these are illus- 
trated herewith. 

The first operation to be shown in the present views 
is represented by Fig. 54 and illustrates the process 
of profiling the ejection opening which is cut through 
the body of the receiver and into the main hole from the 
right-hand side of the forging. It is accomplished in 
the fixture for holding the receiver swung over at the 
necessary angle for the profiling cut, this fixture hav- 
ing at the right two form plates for the guide pins. 
The lower plate of the two contains the guide slot for 
the profiling of the right-hand side of the ejection open- 
ing, which is seen under operation in the illustration. 
The opposite side of the slot is profiled out with the guide 
pin working in the slot of the upper plate, which is 
here represented swung out of position at the back of 
the pin. This supplementary guide plate is pivoted on 
a stud near the rear end of the lower former, and when 
swung around into operative position it is fixed in cor- 
rect location for controlling the work movement by 
means of the knurled-head plug, which is slipped 


J reser inst the performance of the operations al- 








through the aligning holes at the front end of both 
form plates. 

Two receivers are seen on the table in front of the 
fixture, the one at the right with the ejection opening 
roughed out with an ordinary milling cutter, while the 
other one has its opening profiled to finished dimensions. 

The fixture which holds the receiver for this opera- 
tion has an index plate at the rear, with notched open- 
ings for the locking lever shown at the left, so that the 
receiver may be adjusted into two different positions 
about its axis for the profiling of the opposite sides of 
the slot. 

Another profiling operation is illustrated by Fig. 55, 
which shows the method of milling out the inside of the 
platform ledge and the forming of the small lugs for 
the reception of the feed cover. In this fixture the 
front half of the platform surface is faced prac- 
tically all over, the two receivers in the foreground 
showing clearly the appearance of the platform before 
and after profiling. 

In connection with the finishing of broad surfaces, 
such as the top of the receiver shown, an unusual type 
of finishing cutter is sometimes applied, which has in 
place of the conventional end-mill teeth a number of 
V-grooves cut parallel straight across the end of the 
mill, forming a series of straight file-shaped teeth. 
This type of cutter acts as a rotary file for smoothing 
up the surface after the regular end mill has been used, 
and is intended to remove only a very small amount of 
metal. 

The gaging fixture shown to the right in Fig. 55 is 
used in connection with the inspection of receivers after 
the platforms have been profiled to form the holding 
lugs along the inner surface of the ledge, as seen to 
the left in this view. The same fixture also gages the 
height of the flat surface profiled across the platform. 
The interesting feature of the gage is the provision for 
testing the positions-of the small interior lugs referred 
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‘to and the adjoining surfaces 
of the wall or ledge along 
which these lugs are formed. 

The gage plugs for check- 
ing these locations are milled 
off across their lower ends, 
forming a flat surface whose 
thin edges serve as the gage 
proper. The tops of the plugs 
arc provided with small 
knurled extensions by means 
of which the gage members 
are rotated with the fingers 
to bring the narrow lower 
edges into contact with the 
work at the points that re- 
quire gaging. The plugs 
thus constitute rotary-feeler 
gages which, when turned 
around in their sockets, must 
come into light contact with 
the surfaces under inspec- 
tion. 

While considering the type 
of tool in which the gaging 
members are rotated by the 
fingers, it will be of interest 
to show one more example 


embodying unusual features. 
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FIG. 54. PROFILING EJECTOR OPENING IN THE RECEIVER 


In Fig. 56 a fixture is carry them; that is, the upper ends must be flush when 


illustrated for gaging the position and width of the the bottom projections are swung into the slot in the 
charging-handle clearance slot profiled in the side of the work. In this way the slot width and its position in the 


receiver in an earlier operation. 


The upper ends of the receiver are accurately checked. 


pins are flush with the top surfaces of the heads which In the profiling operations so far illustrated the re- 





FIG. 55. 








PROFILING TOP AND INNER EDGES OF PLATFORM 
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i. 56. GAGE FOR CHARGING-HANDLi? CLEARANCE SLOT 


ceiver has been held in horizontal fixtures on the table 
of the machine. There are, however, a number of pro- 
filing cuts that have to be made with the receiver sup- 
ported vertically, and one operation of this character is 














RECUTTING EXTRACTOR CLEARANCE 


FIG. 57. 





illustrated in Fig. 57, which shows the work set up for 
the recutting of the extractor, clearance cut on the in- 
side and at the side of bolt bore in the receiver. 

The clearance cut is made with a profiling tool re- 
sembling a taper reamer, which is sunk into the metal 
at the side of the bore to produce a clearance pocket 
of the desired form and depth. This tool is clearly seen 
in the illustration, where the carrying fixture for the 
receiver is shown at the lower end of its guide, so that 
the top of the receiver stands clear of the cutting tool. 
The work-holding fixture is adjusted vertically in the 
guide at the side of the fixture base by means of the 
lever at the left-hand side, this lever having a pivot 
connection at the rear and a slot in the middle which 
receives an offset stud in the sliding fixture for the 
purpose of elevating the latter to the proper height 
for the forming of the clearance cut. When the slide 
with the receiver has been lifted into operative position 
it is locked for the taking of the cut by means of a 
plug which is slipped back into a fixed bushing in the 
rear of the vertical guide. 


SECURING THE FIXTURE 

The base for the fixture body, which is planed at right 
angles to the vertical guide referred to is secured to 
the profiling-machine table in the usual manner. The 
top of this baseplate is planed off and shouldered, as 
indicated, for the attachment of the form plate, which 
in conjunction with the guide pin in the spindle head 
controls the movement of the profiling cutter inside the 
bore of the receiver. 

Another vertical fixture which holds the work upright 
on the profiler is shown in Fig. 58. This is used in 
profiling the rounded shoulder shape at the rear end of 








the receiver, the shape of this 
contour being indicated by 
the outline of the form plate 
A. The receiver is located at 
the bottom on the shouldered 
plug which fits the counter- 
bore at the front end of the 
receiver, while the upper end 
of the work is positioned by 
the lug at the back of the 
receiver platform which en- 
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FIG. 58. FIXTURE FOR PROFILING END OF RECEIVER 
ters the opening in plate B. The receiver is held in this 
upper locating plate by the thumbscrew in slotted 
strap C. 


An awkward slotting operation which is accomplished 
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on a spline-milling machine is .represented in Fig. 59, 
which shows all details of the fixtures for holding the 
work on the table of the machine. This operation is the 
spline-milling of the ejector-clearance front slot. As 
will be seen from the plan and end views, which show 
the receiver and slot distinctly, the latter is at an angle 
to the bore of the receiver and also to the top surface 
of the work. The small slot must be cut by passing the 
shank of the spline-milling cutter through the ejection 
opening already profiled in the opposite side of the re- 
ceiver wall. 

The slot to be cut is seen at D, Fig. 59, and the spline- 
milling cutter at E. The holding fixture consists of 
two heads F and G, the former carrying locating plugs 
H and I, and the latter the shouldered clamp plug J, 
which is mounted and operated in the same manner as 
in the case of numerous other fixtures already illus- 
trated. 


MILLING, PROFILING, POLISHING AND GRINDING 
OPERATIONS 


rollowing the above operations there are a number 
of milling, profiling and polishing operations to be 
done before the receiver is ready for the grinding of 
the face end. This operation, No. 104, is accom- 
plished in the manner illustrated in Fig. 60. The 
reeciver is here mounted on an arbor in the engine 
lathe, and a special outer support is fitted to the 
inner shears of the lathe. The grinding attachment is 
secured to an adjustable head on the carriage cross- 
slide, and the wheel spindle is swung crosswise to the 
centers to bring the edge of the wheel into contact with 
the work. 

The grinding operation is carried along in conjunc- 
tion with a gaging process for checking the over-all 
length of the receiver. The gaging device is shown at 
the right of the grinding fixture. It is similar in form 















































FIG. 59. 








EJECTOR CLEARANCE SLOT-MILLING 




















FIXTURE 
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to the one used in connection with the original end-facing 
operation on the turret lathe. Its base carries an up- 
right plug fitting the receiver bore and ground off at the 
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reamer thus supported above and below is fed down- 
ward with the drilling-machine spindle into the cut. 
Means of adjusting the bushing-carrying head are in- 

dictated in the illustration. 
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FIG. 60. GRINDING THE END OF THE 


top to form a height gage for the length of the work, 
the top of the plug being used as a setting point for the 
dial indicator, which is carried on an arm mounted at 
the upper end of the other post located on the fixture 
base. 

A receiver undergoing end-grinding operations may 
be placed over its plug on the gage and the dial in- 
dicator then applied to the top of the plug and the 
end of the work to determine how many thousandths 
must be ground off the receiver face. When the re- 
ceiver is placed in the lathe and the grinding wheel 
brought into contact with the end surface a microm- 
eter stop gage at the left side of the carriage may be 
set to limit the grinding operation in accordance with 
the readings previously noted on the dial indicator of 
the upright gage. 

After this operation both holes in the receiver are 
again lapped and a number of other operations, mostly 
hand, are performed. 


MACHINE OPERATIONS PERFORMED ON THE CARTRIDGE 
GUIDE WINGS 


Guide wings are placed at the sides of the slot on the 
top of the receiver, through which the cartridges from 
the magazine are guided down into the gun. The wings 
slope downward at an angle toward the front of receiver, 
and the opening between them tapers slightly with the 
greater width of opening toward the front. The narrow 
edges along these wings are machined to the required 
form and degree of taper in the drilling-machine fix- 
ture shown in Fig. 61. The fixture is mounted on a 
sloping base which tilts the fixture backward to the 
necessary angle for the machining of the wings for 
the cartridge guide. 

The tool used in making the cut is in the form of a 
taper reamer with a long shank, which fits in the guide 
bushings as shown. The lower end of the reamer has 


@ small pilot which enters another bushing near the 


lower end of the fixture. The cutting part of the 








RECEIVER 


Fig. 62 illustrates a fixture 
for hand reaming these car- 
tridge-guide wings and shows 
more clearly the application of 
the finishing tool. The large 
end of the reamer is attached 
to the long shank by a thread- 
ed tip on the latter, which fits 
a tapped hole in the reamer 
body, and has a threaded por- 
tion on this diameter for stop 
and lock nuts which limit the 
depth to which the tool is to 
be operated. The tool is op- 
erated by the knurled disk at- 
tached to the outer end of the 
shank, and when run down to 
depth the stop collar prevents 
further end movement by com- 
ing in contact with the bent 
arm of the steel stop bracket 
B which is secured by screws 
to the back edge of the reamer guide illustrated at C. 
The drawing of the fixture, Fig. 62, illustrates fully 
the method of holding the receiver in position, and the 
front elevation shows the manner in which the tapered 

















REAMING CARTRIDGE-GUIDE WINGS 


FIG. 61. 


reamer passes down into contact with the edges of the 
cartridge-guide wings when the tool is fed along with 
the hand knob. The shape of the opening between these 
wings and the clearance cut in front of them may be 
seen in the plan view of the fixture, where the outline of 
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the top of the receiver is clearly represented by the 
dotted line. 

The accuracy of the cartridge guide wings finished 
in the taper-reaming process is tested by the applica- 
tion of the flush pins in the gage shown to the right 
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Chicago, Samuel Gompers of Washington and Robert 
Newton Lynch of San Francisco. 

This is the beginning of what can and should become 
a movement of great importance. But it must not be 
forgotten such a vital question cannot be successfully 
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FIG. 62. HAND REAMING 


in Fig. 61, the lower ends of these pins having suitable“ 


outlines and dimensions for testing both the position 
and depth at each end of the wings. 


A Nation-Wide Americanization Plan 


The Americanization conference recently held in 
the Interior Department at the call of Secretary Lane 
adopted the following resolutions: 

1. The adoption of the policy that the federal 
Government should coéperate with state and, through 
the states, with the local communities in carrying on 
an extensive, intensive and immediate program of 
Americanization through education, especially for non 
English-speaking foreign-born adults. 

2. That the industries employing large numbers of 
non-English-speaking foreign-born persons should co- 
operate with local communities and with the state and 
federal governments in carrying out this proposition. 

3. That adequate appropriations should be provided 
by Congress to be expended through appropriate gov- 
ernmental agencies for the foregoing purpose. 

4. That in all schools where elementary subjects are 
taught they should be taught in the English language 
only. 

This conference was attended by 18 state governors, 
representatives of the State Councils of Defense, and 
representatives of industrial concerns. The following 
committee was appointed to present a program to Con- 
gress: Governor Stewart of Montana, Governor Man- 
ning of South Carolina, Governor Milliken of Maine, 
Levy Mayer of Chicago, Harold T. Clark of Cleveland, 
Arthur T. Somers of New York City, Hale Holden of 


FIXTURE FOR CARTRIDGE GUIDE WINGS 


handled perfunctorily. It is not a matter of passing 
resolutions and then letting things go on as before. 

There is great need for a real Americanization move- 
ment all over the land, but it is a bigger problem 
than is realized. It is a human problem and must be 
handled in a humanly way by men and women whose 
personality is peculiarly fitted for this work. It must 
not be delegated to those who lack sympathy with 
those among whom they will labor and who hold race 
prejudices of any kind. 

Americanization is more than the teaching of English 
and learning the Constitution. It is the inculcation of 
American ideals and ideas. And this can only be done 
by showing the foreigner that they are real, not sham. 

We must all help if Americanization is to become 
real. In our daily contact with the foreign born we 
must show that we mean what we say; that this is 
the land of the free and the brave; the haven for the 
oppressed—not a place where oppression merely takes 
a different form. The foreign born must have a fair 
chance; must not be exploited by employer or fellow 
worker. He must be treated as a human being without 
patronage or hypocrisy. 

The Americanization of our foreign born is a real 
problem and one which all of us must join in and settle. 
It will not be helped by personal abuse of Germany, by 
the burning of German books or by forbidding the 
teaching of the German language. It cannot be entirely 
delegated to even the most competent teachers. 

There are a number of books on this subject and al! 
interested should communicate with the Nationa! 
Americanization Committee, Engineering Building, 
New York. 
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Cooperation in Eliminating Accidents 


By H. P. HEYNE 
Safety Inspector United Alloy Steel Corporation, Canton, Ohio 





The subject of teamwork and codperation in re- 
spect to safety conditions and methods through- 
out the plant should receive every consideration, 
as they are necessary to efficiency and success. 
Without them there is failure both in safety and 
production. 





the American Museum of Safety at the second 

annual New York State Industrial Congress that 
an army twice the size of that raised by the draft was 
maimed, crippled or killed in industrial accidents during 
the year 1916, the approximate figures being 1,500,000 
seriously injured and 22,000 killed. 

It should be the aim of every individual to assist in 
reducing these figures in the future by directing his 
efforts toward accident prevention, every employee doing 
his share to bring about this desirable result. Men 
should be taught the safe and correct way to perform 
their work and should use their initiative to do the 
right thing without being told. Shop safely com- 
mittees should be appointed, the members of which 
should be prompted to direct their thoughts along lines 
of safety so that by their example and influence others 
will be induced to follow in the same channel. Every 
person appointed on these committees should remember 
that it is a duty which they owe to themselves, their 
fellow employees and to their employers to note and 
report all places and practices that may be dangerous 
to life or limb. 


[Te fact was brought out by A. H. Young of 


INDUSTRIAL LIGHTING 


A potent factor for safety in a plant is proper 
illumination, and all places about the plant and yards 
should be provided with sufficient light. An important 
adjunct to factory illumination is proper interior paint- 
ing. Ceilings should be painted white or whitewashed, 
and so should the walls to within six feet of the floor. 
The lower six feet may be painted black, as if the entire 
wall were painted white the lower part would soon 
present a dirty appearance. 

Do not keep out the sunlight by dusty or unclean 
windows. The sun is the best factory lamp known. 


THE NEW MAN 


Have the foreman keep after the new man, for most 
of the accidents happen to those who have not yet be- 
come familiar with the workings of the department and 
the hazards to be avoided. 

The record of accidents occurring in the United Alloy 
Steel Corporation, based on length of service, is shown 
in the subjoined table: 


PERCENTAGE OF ACCIDENTS IN RELATION TO TERM OF SERVICE 


Em>loyed less than 6 months... . . hee . 66. 
Employed from 6 months to | year 
Employea trom | year to 2 years. . 
Employed from 2 years to 3 years. 
Employed from 3 years to 5 years.... 
Employed over 5 years.... . 








There should be a place for everything and every- 
thing kept in its place. If this were practised method- 
ically there would be fewer accidents. The foreman 
should exercise close supervision in this respect, as many 
injuries occur from tripping and falling over misplaced 
material. For this reason workmen should not be per- 
mitted to throw tools or material upon the floor. It 
requires but a few minutes to see that everything is 
put in its proper place, and the acquirement of this 
practice tends greatly to lower the accidental percentage 
of the department. 


PATROLMEN 


Educate the patrolmen along safety lines, as they 
are in a position to observe dangerous places and habits. 
Have them render a daily report covering the situa- 
tion thoroughly. The form here suggested is intended 
to be executed as a daily report by the police depart- 
ment, the members of which are thus converted into 
safety investigators, and through them many danger 
points will be brought out. 


PATROLMAN’S DAILY REPORT 


Date.... 
Day 


Night Remarks 


4 
° 


Points Observed 


. Defective floors and stairs. .. 
Unnecessary lights burning... . 
. Lights not burning. 

. Leaking pipes...... 
Electric wires down 
Uncovered manholes 
Unguarded excavations. 
ae a eee ie 
Improper load of materials for inter-miil.... .. . 
Protruding nails in boards........... 
Improper track clenramees................ ...6- 
Fires 
Doors or windows open. 
Crawling under cars. . . 
. Sleeping .... 
16. Intoxicated. 
17. Stealing be 
18. Carelessness or recklessness........ 
19. Fooling and fighting. ........ 

20. Violation of safety rules...... 

21. Not using safety devices. 
22. Fire equipment out of order....... 
23. Stretcher boxes ijobnws 


VEY N=SCONQMaevN— 
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EDUCATE AND INTEREST THE WORKMEN 


In order to make the safety movement more inter- 
esting to the men, the safety engineer, with the assist- 
ance of the departmental superintendent, should conduct 
safety conferences in each department at least once 
every six weeks. This will bring the men in close 
touch with the safety-educational feature. 

Recall the number of recommendations submitted by 
the committees and the ones that were approved; also 
the reason for passing up the remainder. Cite recent 
accidents in the department; also the means which 
should be adopted to avoid their recurrence. Ask the 
members for their comments up on the accidents and 
their suggestions for preventive measures. Appoint two 
or three persons to serve on a committee for a month 
to investigate dangerous and unsafe practices, giving 
them authority to approach workmen in their depart- 
ment who may be discharging their duties in such 
manner as to increase risk of injury. These men will 
feel that a responsibility rests upon them and that they 
are considered a part of the organization, thus pro- 
moting a spirit of friendliness and codperation. 
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Conduct courts of inquiry on accidents by having the 
injured man, his foreman, the department safety team 
and witnesses present. After discussing the accident 
render a full written report, which is to be read to all 
members of the investigating committee, placing the 
blame for the accident upon the person or equipment at 
fault and recommending disciplinary measures for any 
infraction of safety rules. This method of investigating 
the cause of accidents has a psychological effect on the 
men, and you may hear them remark, “Do the work 
safe, for they will haul us all in the office if anyone 
gets hurt.” The men do not like to be “entertained” 
in the office on such matters, and this will tend to 
make them exercise greater care in their work. 


DEFECTIVE TOOLS 


Injuries through the use of defective tools are 
numerous, and the number can be reduced by encourag- 
ing the workman to turn in all unsafe tools for repairs. 
The foreman should make a periodical inspection of 
tools that are given out to the men, and the workmen 
should be taught to observe the condition of tools used 
in their daily work. 

In summing up the accidents you will not infre- 
quently find that lack of care on the part of the injured 
or of a fellow employee is the cause of the injury. 
It must not be forgotten that mechanical safeguards 
are essential, but also that accidents may be greatly 
minimized by codéperation between foremen and em- 
ployees in following safe and sane methods. It is 
necessary to put the men through a course of safety 
training and to continually hammer home “safety first.” 


Forging Wire-Cable Sockets 
By J. V. HUNTER 


On page 914, Vol. 46, the writer described the method 
of forging sockets for securing the ends of wire cables, 
calling attention to the original method of forging 
solid from the bar, the taper hole being afterward 
drilled and bored in a lathe, and to the later and more 
economical method of cutting out the blank from flat 
stock, rolling it up into form, and welding it upon a 
taper mandrel. The cable sockets thus described were 
comparatively small, but the socket illustrated in Fig. 
1 shows that the same method can be applied to large 
work, the socket shown being 26 in. long and is for a 
14-in. cable. 

This was forged in two pieces from a flat bar, one 
piece as rough forged being shown at A. It will be 
noticed that a rib has been formed along a portion of 
the outside of the socket to provide additional strength. 
This rib would be very difficult to form if the socket 
were to be forged from the solid, as in the old way. 

In scarfing the edges for the closing welds around the 
taper mandrel it is better to make the joints as shown 
at B rather than to scarf both joints in the same direc- 
tion. The completed socket is shown at C. 


We recently had a considerable number of these 
forgings to make, and we developed still another method, 
as shown in Fig. 2. The piece is first shaped as at A, 
the bar being split at the end and the arms drawn out 
as shown, no effort being made to secure a symmetrical 
shape at this stage, as the dies used in later operations 
attend to this. 
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The forging is next placed under the hammer and 
a medium-sized hot punch driven about half way 
through the body, as shown at B. It is then trans. 
ferred to the die shown at C, and a tapered punch, 





WIRE CABLE SOCKETS 


FIGS. I AND 2. 
Fig. 1—A built-up socket. Fig. 2—Socket forged from bar. 
rounded at the end and not too sharp, is driven through. 
This tends to draw the body of the forging into the 
die so that the piece takes the form shown at D. This 
operation is then repeated with the larger punch and 
die E, in which the forging is drawn down into the 
die, bringing the arms up into the shape shown in the 
illustration at F. 

There remains merely to bend the arms into shape and 
weld them together. Reheating between operations is 
of course necessary, but if the quantity required war- 
ranted the expenditure for the necessary dies the two 
drawing operations could be performed in a bulldozer 
and probably in one heat. 


Why Tracing Cloth Sometimes 
Wrinkles Under the Eraser 
By M. L. TURNER 


Most draftsmen have observed that when erasures 
are made on tracing cloth it sometimes wrinkles and 
it sometimes does not. Very few, however, understand 
the reason for this and do not know how to guard 
against it. The following explains: In weaving the 
cloth the strands which run lengthwise in the finished 
product are always held taut, while the threads which 
lie crosswise are drawn less tightly. Therefore if the 
eraser is always moved in a direction parallel with the 
tight threads wrinkling will not occur, but if the 
erasure is made across them the cloth will wrinkle. A 
simple verification of the fact that the lengthwise 
strands are tight and the crosswise strands are loose 
is this: Tracing cloth when torn lengthwise will tear 
in a straight line, while if it is torn crosswise the 
result will be jagged and irregular. 
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The Penetration of Carbon 


By HOWARD ENSAW 





Carbonized mild steel is used to a great extent 
in the manu;acture of automobile and other parts 
which are likely to be subjected to rough usage. 
The strength and ability to withstand hard 
knocks depend to a very considerable degree on 
the thoroughness with which the carbonizing 
process is conducted. 





time or another passed through a period of 

unfortunate breakages, or have found that for 
a certain period the parts turned out of their hardening 
shops were not sufficiently hard to enable the rubbing 
surfaces to stand up against the pressure to which they 
were subjected. 

So many factors govern the success of hardening 
that often this succession of bad work has been actually 
overcome without those interested realizing what was 
the weak point in their system of treatment. As the 
question is one that can create a bad reputation for 
the product of any firm it is well to study the influential 
factors minutely. 


M tine automobile manufacturers have at one 


INTRODUCiION OF CARBON 


The matter to which these notes are primarily 
directed is the introduction of carbon into the case of 
the article to be hardened. In the first place the 
chances of success are increased by selecting as few 
brands of steel as practicable to cover the requirements 
of each component of the mechanism. The hardener 
is then able to become accustomed to the characteristics 
of that particular material, and after determining the 
most suitable treatment for it no further experimenting 
beyond the usual check-test pieces is necessary. 

Although a certain make of material may vary in 
composition from time to time the products of a manu- 
facturer of good steel can be generally relied upon, and 
it is better to deal directly with him than with others. 

In most cases the casehardening steels can be chosen 
from the following: (1) Casehardening mild steel of 
0.10 per cent. carbon; (2) casehardening mild steel of 
0.15 per cent. carbon; (3) casehardening nickel steel 
of 2 per cent. nickel; (4) casehardening nickel steel 
of 5 per cent. nickel. After having chosen a suitable 
steel it is best to have the sample analyzed by three 
metallurgists and also to have test pieces machined and 
pulled. 

To prepare samples for analysis place a sheet of paper 
on the table of a drilling machine, and with a 3-in. 
diameter drill, machine a few holes about 3 in. deep 
in various parts of the sample bar, collecting about 
three ounces of fine drillings free from dust. This can 
be placed in a bottle and dispatched to the metallurgist 
with instructions to search for carbon, silicon, man- 
vanese, sulphur, phosphorus and nickel. The results of 
the different tests should be carefully tabulated, and 
as there would most probably be some variation an 
average should be made as a fair basis of each element 
present, and the following tables may be used with con- 





fidence when deciding if the material is reliable enough 
to be used: 


TABLE I. CASEHARDENING MILD STEEL OF 0.10 PER CENT. 
CARBON 


SEER Po 0.08 to 0. 14 per cent. 
Silicon not over 0. 20 per cent. 
Manganese not over 0. 06 per cent. 
Sulphur. . . not over 0.04 per cent. 
PR 6 i caink ocdons not over 0. 04 per cent. 


A pull on a test bar ground to } sq.in. in area should register at least six tons, 
being equal to 24 tons per sq.in. 


TABLE II. CASEHARDENING MILD STEEL OF 0.15 PER CENT. 
CARBON 


RE, Sirk bine supe kid 0.12 to 0.20 per cent. 
Silicon not over 0. 20 per cent. 
Manganese. 0.65 to 1 r cent. 
Sulphur not over 0.07 per cent. 
Phosphorus not over 0.07 per cent. 


Tensile breaking strength should be 25 to 33 tons per sq.in. 


TABLE III. CASEHARDENING NICKEL STEEL OF 2 PER CENT. 
NICKEL 


IN so vi J eaccdede 0.10 to 0.15 per cent. 
Silicon not over 0. 30 per cent. 
Manganese 0.25 to 0.50 per cent. 
Sulphur not over 0.05 per cent. 
EE oe not over 0.05 per cent. 
Nickel 2 to 2.50 per cent. 


Tensile breaking strength 25 to 35 tons per sq.in. 


TABLE IV. CASEHARDENING NICKEL STEEL OF 5 PER CENT. 
NICKEL 


So cena not over 0.15 per cent. 
Silicon not over 0 20 per cent. 
Manganese not over 0.04 per cent. 
Sulphur not over 0.05 per cent 
re a not over 9.05 per cent. 


Nickel 4.75 to 5.75 per cent. 


Tensile breaking strength 25 to 40 tons per sq.in 


Having determined what is required we now proceed 
to inquire into the question of carburizing, which is 
of vital importance. 

Hardening shops are, for some reason beyond the 
writer’s understanding, generally laid out in a most 
unsuitable manner, with dangerous ventilating arrange- 
ments and bad lighting. The illustration, Fig. 1, was 
taken under difficulties in a fairly good shop which 
though, as will be seen, undergoing alterations at the 
time will serve to give an idea of the kind of plant 
necessary to deal with large quantities of work. 


USING ILLUMINATING GAS 


The choice of a carburizing furnace depends greatly 
on the facilities available in the locality where the 
shop is situated and the nature and quantity of the 
work to be done. The furnaces can be heated with 
producer gas in most cases, but when space is of value 
illuminating gas from a separate source of supply has 
some compensations. When the latter is used it is 
well to install a governor if the pressure is likely to 
fluctuate, particularly where the shop is at a high 
altitude or at a distance from the gas supply. 

Many furnaces are coke fired, and although greater 
care is required in maintaining a uniform temperature 
good results have been obtained. The use of electricity 
2s a means of reaching the requisite temperature is 
receiving some attention, and no doubt it would make 
the control of temperature comparatively simple. How- 
ever, the cost when applied to large quantities of work 
will prevent this method from becoming popular. It 
is believed that the results obtainable with the electric 
furnace would surpass any others; but the apparatus, 
as far as can be seen, is apt to burn out very quickly; 
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besides the necessity for frequent rewiring makes it 
impracticable at present. 

The most elementary medium. of carburization is 
pure carbon, but the rate of carburization induced by 
this material is very low, and other components are 
necessary to accelerate the process. Many mixtures 
have been marketed, each possessing its individual 
merits, and as the prices vary considerably it is diffi- 
cult to decide which is the most advantageous. 

Absorption from actual contact with solid carbon is 
decidedly slow, and it is necessary to employ a com- 
pound from which gases are liberated, and the steel 
will absorb the carbon from the gases much more 
readily. 

Both bone and leather charcoal are more readily 
volatilized than wood charcoal, and although the high 
sulphur content of the leather is objectionable as being 
injurious to the steel, as also is the high phosphorus 
content of the bone charcoal, they are both preferable 
to the wood charcoal. 

By mixing bone charcoal with barium carbonate in 
the proportions of 60 per cent. of the former to 40 
per cent. of the latter a very reliable compound is 
obtained. 

The temperature to which this compound is subjected 
causes the liberation of barium monoxide by contact 
with the charcoal with which it is surrounded. 

Many more elaborate explanations may be given of 
the actions and reactions taking place, but the above 
is a satisfactory guide to indicate that it is not the 
actual compound which causes carburization, but the 
gases released from the compound. 

Until the temperature of the muffle reaches about 300 
deg. C. carburization does not take place to any useful 
extent, and consequently it is advisable to avoid the use 
cf any compound from which the carburizing gases 
are liberated much before that temperature is reached. 

















A HARDENING 


FIG. 1 SHOP 
In the case of steel containing nickel slightly higher 
temperatures may be used and are really necessary if 
the same rate of carbon penetration is to be obtained, 
as the presence of nickel resists the penetration. 

At higher temperatures the rate of penetration is 
higher, but not exactly in proportion to the tempera- 
ture, and the rate is also influenced by the nature of 
the material and the efficiency of the compound 
employed. 
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The so-called saturation point of mild steel is reached 
when the case contains 0.90 per cent. of carbon, but 
this amount is frequently exceeded. Should it be re- 
quired to ascertain the amount of carbon in a sample 
at varying depths below the skin this can be done by 
turning off a small amount after carburizing and 
analyzing the turnings. This can be repeated severa! 
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Degrees of Hardness 


FIG. 2. CHART SHOWING PENETRATION OF CARBON 
times, and it will probably be found that the proportion 
of carbon decreases as the test piece is reduced in 
diameter unless decarburization has taken place. 

The chart, Fig. 2, is also a good guide. 

In order to use the chart it is necessary to harden 
the sample we desire to test as we would harden a 
piece of tool steel, and then test by scleroscope. By 
locating on the chart the point on the horizontal axis 
which represents the hardness of the sample the curve 
enables one to determine the approximate amount of 
carbon present in the case. 

Should the hardness lack uniformity the soft places 
can be identified by etching. To accomplish this the 
sample should be polished after quenching and then 
washed with a weak solution of nitric acid in alcohol, 
whereupon the harder points will show up darker than 
the softer areas. 

The selection of suitable boxes for carburizing is 
worthy of a little consideration, and there can be no 
doubt that in certain cases results are spoiled and con- 
siderable expense caused by using unsuitable containers. 

As far as initial expense goes cast-iron boxes are 
probably the most expedient, but although they will 
withstand the necessary temperatures they are liable 
to split and crack, and when they get out of shape 
there is much difficulty in straightening them. 

The most suitable material in most cases is steel 
boiler plate : or 3 in. thick, which can be made with 
welded joints and will last well. 

The sizes of the boxes employed depend to a great 
extent on the nature of the work being done, but care 
should be exercised to avoid putting too much in one 
box, as smaller ones permit the heat to penetrate more 
quickly, and one test piece is sufficient to give a good 
indication of what has taken place. If it should be 
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necessary to use larger boxes it is advisable to put in 
three or four test pieces in different positions to 
ascertain if the penetration of carbon has been satis- 
factory in all parts of the box, as it is quite possible 
that the temperature of the muffle is not the same at 
all points, and a record shown by one test piece would 
not then be applicable to all the parts contained in 
the box. It has been found that the rate of carbon 
penetration increases with the gas pressure around the 
articles being carburized, and it is therefore necessary 
to be careful in sealing up the boxes after packing. 
When the articles are placed within and each entirely 
surrounded by compound so that the compound reaches 
to within 1 in. of the top of the box a layer of clay should 
be run around the inside of the box on top of the 
compound. The lid, which should be a good fit in the 
box, is then to be pressed on top of this, and another 
layer of clay run just below the rim of the box on 
top of the cover. 


A SATISFACTORY MIXTURE 


A mixture of fire clay and sand will be found very 
satisfactory for closing up the boxes, and by observing 
the appearance of the work when taken out we can 
gage the suitability of the methods employed, for unless 
the boxes are carefully sealed the work is generally 
covered with dark scales, while if properly done the 
articles will be of a light gray. 

By observing the above recommendations reliable 
results can be obtained, and we can expect uniform 
results after quenching. 


Perpetual Inventory Board 
By ROBERT SHAW 


The principle of the perpetual-inventory board de- 
scribed on page 733, Vol. 47, has been used by the 
writer for many purposes. This principle is easily ap- 
plied to the progress toward completion of any machine 
or group of machines through the various departments 
of the shop, the pin being moved from hole to hole as 
the job moves from drawing office to shipment. To 
me the most useful recording points were: (a) In 
hand in drawing office; (b) issued to shop; (c) in hand 
in machine shop; (b) issued to erector; (e) completed. 
I have also used progressive symbols for the above pur- 
pose instead of a series of holes in a pin board, and 
like it better. The sheets can be fitted into frames and 
hung up on the office or shop wall, but I prefer to keep 
them in a binder on my desk, it being handier if called 
either to the telephone or to the manager’s room to 
discuss the stage of progress. As orders are received 
they are added to the progress sheet, which is arranged 
as shown in the illustration, the symbols having the 
meaning respectively of the above headings. 

It will be noticed that the symbol is altered for each 
progressive step by adding a single mark each time. 

Some years ago when taking over a department 
making a range of hangers, blocks, pulleys and similar 
work I found great need for a visible telltale to show 
the status of many parts which were in heavy demand, 
the shortage of which at times caused shipments to 
be delayed. I took a board which had been used for 
time checks and gave each hook the reference number 
of one of the troublesome parts. The time checks being 
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of brass, I had a number of them nickel-plated and 
others blacked, leaving the remainder in the original 
finish. A shortage of castings was shown by hanging a 
blacked check on the hook. Parts passing through the 
shop were represented by a brass check and parts in the 
finished stores by the plated check. The blacked checks 
were left in the original circular form, but the others 
were cut away in places, so that if all three checks were 
upon the hook at one time they could all be seen. This 
method quickly brought out our stocks into good order. 
We then introduced the method of stores control briefly 
described below, and for three years have had no com- 
plaint of shortage of castings or finished parts, and 
consequently no use for the shortage board. I am much 
better pleased to be able to prevent a shortage than 
to know how to record one when it is apparent. 

The storeroom is divided into three sections, tie 
first section being for castings and steel, the second 
for finished component parts, and the third for finished 
complete parts ready for immediate shipment. A sepa- 
rate card is used for each part in each section, each part 
having a reference number, and the complete part, if 


_DESCRIPTION PROGRES 





JOBNO 
—_ 





1769 | 6 NO/ VERTICAL DRILLS 
Ri Bh 





| 1770 | | AUTO TURNING MACHINE 








| 4771 | 1 BOX DRILLING JIG 


B/B)>K|></~s 


I772 | 2 NO.3 CAPSTAN LATHES 





1773 | 2 NO.4 HORIZONTAL MILLING MCH. 
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PROGRESS SHEET 


made up of more than one component, having a sepa- 
rate number. The method of procedure is as follows: 
The finished-stores department orders from the compo- 
nent-stores department the parts needed to maintain its 
required stock. The component-stores department con- 
trols the ordering of castings and raw material and the 
maintenance of manufacture. If the shop falls short of 
work for any class of machine or worker, the finished- 
stores department is asked for further orders. If its 
stocks are such that none can be placed, the matter 
is reported to the manager. The shipping office keeps 
a record of the finished-stores stock and the stock-con- 
trol clerk there promptly advises the manager of any 
delay in replenishing. This check has proved sufficient 
for our purpose. 

I have found the visible-control board useful many 
times for a variety of purposes when training men into 
methodical ways of working, but if your system is what 
it should be the board becomes unnecessary when the 
staff understands its duties. 

I find a very satisfactory way of dealing with trouble- 
some parts or careless assistants is to have a daily 
or weekly statement drawn from the stock cards and 
handed to me for inspection and signature. It is also 
advisable to occasionally take a personal look over the 
stock cards and compare them with the statement. 
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Sidelights 


EDITED BY E. C. PORTFR 


A new high-speed steel has been patented by a 
German company. The patent specification states that 
the steel shall contain carbon, 1.2 per cent.; manganese, 
1.2 per cent.; silicon, from 0.1 to 0.3 per cent.; chromi- 
um, from 3 to 10 per cent., and cobalt, 1.5 per cent. 
This material is said by the inventors to be an improve- 
ment upon a similar steel, which they patented last year, 
containing molybdenum. In its manufacture the molyb- 
denum is omitted and the percentage of manganese and 
chromium is increased. 

* ~ * 


The National War Savings Committee has issued the 
following: The lepers at Molokai, one of the Hawaiian 
Islands, have bought $3000 worth of thrift and war- 
savings stamps as their contribution toward the cost of 
winning the war. This inspiring example of patriotism 
from such an unexpected source thousands of miles 
from the battle front, and from people seemingly so 
far removed by the very nature of their unfortunate 
condition from all of its influences, has been brought 
to the attention of the National War Savings Committee 
by a letter written to a friend in Memphis, Tenn. 


* * % 


Women munition makers in Government plants will 
wear a distinctive uniform with an insignia to denote 
that the War Department recognizes them as an im- 
portant part of the military organization. The safety 
features which characterize the uniform making it 
practicable for wear at work which involves danger 
either from the operation of machinery or the handling 
of explosive powders were designed by a committee of 
women workers at the Frankford arsenal and Mrs. Clara 
Tead of the Woman’s Division of the Ordnance Depart- 
ment. The committee selected the style of the uniform 
and voted that it should be made of khaki. 


* * * 


President Wilson has approved an estimate of appro- 
priations for $50,000,000 for the acquisition or estab- 
lishment of plants suitable for concrete shipbuilding or 
“for the enlargement or extension of such plants as 
are now or may be hereafter acquired or established, 
and for the cost of constructing, purchasing, requi- 
sitioning or otherwise acquiring such concrete ships.” 
The Shipping Board had already planned to construct 
three launching ways for three 3500-ton concrete ves- 
sels, and if these proved successful the board had then 
intended to go to the 7500-ton type, but with this large 
appropriation in sight rush work will be immediately 
begun at the projected plant in Wilmington, N. C. 


x * * 


Compared to the population and resources of the 
United States in the days of 63 the third, or Liberty, 
loan now being subscribed to is after all only a small 
amount that is being asked for. The Civil War cost 
the North $8,000,000,000, to say nothing of the unknown 
billions spent by the South. In the last year of their 
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struggle the North raised the huge sum of $1,800,- 
000,000, which was declared by the recorders of that 
time to be “such a triumph of financial strength as has 
never been paralleled.” But in those years of strife 
there were only 30,000,000 people comprising the popula- 
tion, whereas today there are over 100,000,000, and the 
wealth of the country has increased tenfold. Add to 
these factors the improved facilities for creating wealth 
—themselves enormously multiplied in proportion—and 
it can readily be seen how not only this war loan but 
all others can and must be successful. 


x *% * 


Relatives and friends of several soldiers in army; 
camps have been victimized by swindlers who tele- 
graphed or wrote for funds under soldiers’ names. In 
each instance it was requested that money be sent by 
telegraph waiving identification, or by mail to general 
delivery, the customary explanation being that the 
soldier had been discharged and would have no way of 
securing identification nor of getting mail addressed to 
his company. The following is a typical telegram sent 
to the father of a soldier in a Southern camp: “Have 
been discharged. Coming home. Going to Atlanta 
through country tonight. Please wire me $60 at At- 
lanta so I may pay for uniform and come home direct. 
Waive identification, as I am not known in Atlanta. 
Wire cash quick, so I can get it tomorrow morning.” 
Before being complied with, any request for money to 
be sent under such conditions should be verified by a 
letter or telegram to the commanding officer of the camp 
in which the man whose name is signed to the request 
is stationed. 

x * * 

The War Savings Committee of Greater New York 
has announced the placing of an orler for 1500 United 
States thrift banks. These banks are really thrift- 
stamp selling machines, which not only sell stamps for 
25c. but also register every sale. The committee believes 
that the machine will greatly increase the sale of thrift 
stamps and facilitate their handling by merchants. 
These machines are meeting with great popularity every- 
where. Frank Vanderlip, chairman of the National 
War Savings Committee, recently gave his approval to 
this latest invention to accelerate the sale of thrift 
stamps, and expressed the hope that the machines would 
be adopted all over the country. Following Mr. Vander- 
lip’s approval the Treasury Department decided to put 
up the stamps in rolls of 100 each at a little less than Ic. 
a roll, in order to facilitate the feeding of the machine. 
The machines are ideal for factories on pay day, and 
in fact are meant for places where money changes hands 
and where people congregate. They do not eliminate 
personal solicitations, which are necessary if the War 
Savings Stamps campaign is to a success. Particulars 
regarding the machine will be furnished by the New 
York War Savings Committee, 51 Chambers St., New 
York. 
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Arch-Tube Straightener 
By G. E. BALDWIN 


The sketch shown illustrates a device used in straight- 
ening arch tubes for locomotives. It consists of a 
wrought-steel bar 4 ft. long, tapering from 34 in. at 
the center to 14 in. at the ends, and is § in. thick. This 
bar is provided with a hook at each end and a setscrew 
in the middle. To operate it the tube is set on the end 
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DEVICE FOR STRAIGHTENING ARCH TUBES 


hooks and is straightened by pressure brought to bear 
by the setscrew. 

This device has been in use for some time on several 
railroads in this country, and has been found to be a very 
simple and effective method for straightening arch tubes 


Cutter-Grinding Gage 
By W. G. GrRoocock 


On page 632, Vol. 47, under the above heading, Mey- 
dron Delmer credits me with describing a method of 
correcting incorrectly formed cutters by altering the 
angle of the cutting faces. I am afraid that Mr. Delmer 
did not read the article very closely, or he would not 
have fallen into such an error. I did not describe such 
a method; moreover, the fixture described by me was 
for grinding the whole of the form and was dependent 
for success on the cutting faces of the teeth being both 
radial and equally spaced. 

While I have not described the method of correct- 
ing cutters suggested by Mr. Delmer, I have on many 
occasions been forced by circumstances to practice it 
in order to get cutters to work correctly; but while 
we ought to practice what we preach there is no earthly 
reason why we should preach what we practice, espe- 
cially when the practice is a bad one. 
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Referring to the cutter-grinding gage described by 
Mr. Delmer I would like to suggest that to be really 
‘effective for examining a cutter, such gages should not 
only test the radial faces of the teeth but also the radial 
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FIG. 1. CUTTER-GRINDING GAGE 


height of the tips of the teeth. The gage described by 
him depends on vision, and when vision is uncontrolled 
within narrow limits, success depends largely on the 
skill of the observer. The best way to gage the face 
of the cutter teeth is to bring the gaging edge di- 
rectly on the teeth, thus limiting the error of vision. 
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THE GAGE IMPROVED 


Drawing on our common enemy for inspiration, Figs. 
1 and 2 show gages as made for testing cutters by J. E. 
Reinecker of Chemnitz. It will be seen that Fig. 1, 
which is taken from a catalog dated 1900, is practically 
the same as the one described by Mr. Delmer. The one 
shown in Fig. 2 is a distinct improvement on the first, 
because it will also test the height of each individual 
tooth by means of the micrometric screw S. Fig. 2 
was taken from a catalog dated 1904. 
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Some years back, having made a gage similar to Fig. 
2, I found it necessary to add a blade to test the face. 
For this purpose the micrometric screw was removed 
from the slot of the gage, and a blade was substituted 
that actually tested the face of the tooth, the idea being 
shown in Fig. 3. Here A is the plate, B the removable 
stud on which is placed the cutter to be examined, C 
the carrier on which is secured blade D, stud B can 
be changed to suit the bore of different sized cutters, 
and carrier C can be adjusted within the limits, of the 
slot shown. 
While examination of cutters after grinding may be 
necessary, there can be no doubt that the best way to 
insure that they are ground correctly is to give the 
grinder a gage to set the grinding wheel in correct rela- 
tion to the stud carrying the cutter. Some special grind- 
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GAGE FOR TESTING FACE OF TOOTH 
FIG.S 























FACE OF TOOTH AND 


GAGE FOR TESTING 
A SIMPLE SETTING GAGE 


FIGS. 3 AND 4 


ing machines have such a gage. Usually, however, cutter 
grinders have no means of setting the stud central, and 
when such is the case then a gage should be made. A 
simple setting gage that will soon pay for itself is shown 
in Fig. 4, and needs no further explanation except to 
say that once the stud is aligned with the face of the 
wheel as shown, the table is raised to bring the cutter 
which is to be ground to center line of grinding spindle. 


Machine Lap for Taper Holes 
By JOHN G. ROCK 


The illustration shows a machine lap to be used on 
cartridge dies in a slow-speed drilling machine. The 
lap is made of cast iron, finished all over and divided 
lengthwise into four sections with a ,',-in. slitting saw. 
The head has four drilled holes for helical springs; 
it is also slotted in a manner similar to the lap sections 
to receive a driver in the form of a cross made from 
‘y-in. cold-rolled steel, this driver extending downward 
between the sections of the lap for some distance. 
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The shell which incloses the working parts is made 
a running fit on the shank and is held from turning 
by a handle which in operation lies against the frame 
of the drilling machine. A hole is drilled in the side 
of the shell and the piece shown at B is fitted in, the 
inner end of the projecting part being beveled in such 
a manner that as the tool revolves the flanges at the 











FOR TAPER HOLES 


A MACHINE LAP 


top of the lap sections ride over it each in turn, the 
result being to lift slightly each lap section as it passes 
this point. This allows the lapping compound to work 
cown continuously, and the tendency toward producing 
a high spot on the work at this point is counteracted 
by allowing the work to float slowly under the hand as 
the lapping proceeds. At all other points the lap sec- 
tions are held down by the springs which allow sufficient 
flexibility to prevent the lap from seizing. A section 
taken through the body of the tool at A, A is shown in 
the line drawing. 


Waste-Saturating Tank 
By G. E. BALDWIN 
This drawing shows a tank for saturating waste with 
oil before it is used for packing car and tender journal 
boxes. The tank is composed of three compartments 
and is made of ,/,-in. steel, having a hinged lid of }-in. 
steel at the top. Each compartment is provided with a 
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WASTE-SATURATING TANK 


sheet of wire netting located about 6 in. above the 
bottom of the tank. 

These tanks are standard for the New York, New 
Haven & Hartford R.R., being located at all shops and 


round houses. 
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Expanding Mandrel 
By GEORGE M. Dick 
The illustration shows an expanding mandrel which 
we use in the manufacture of coal-cutter cylinders. 


One end is threaded to fit the spindle of the lathe, the 
other is supported by the tailstock center. The jaws 
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SECTION A-B 


EXPANDING MANDREL 


are expanded by means of the handwheel running on 
the threaded ring and drawing the expanders together. 
This means was found to be a big improvement over 
the old-style expanding arbor, which worked with a 
tapered plug driven into a split bushing. The new 
mandrel takes care of a variation in size, which was 
impossible on the old style, and the time saved paid 
its cost in a few weeks. We have since made a mandrel 
of the same type, but smaller, for turning leaf valve 
seats on a turret lathe, and it also has proved success- 
ful. One important point about these mandrels is that 
they are complete in themselves. They have no draw 
rods going through the spindle with handwheels at the 
rear, etc. They can be removed quickly from the ma- 
chine like an ordinary chuck, which is a great ad- 
vantage where various kinds of jobs are done on one 
lathe. 


Method of Locating Cutters in 
Boring Bar 
By T. A. H. 


A method of locating multiple cutters in a boring 
bar where it is necessary to establish and maintain 
accurate relations both as to spacing and diameters is 
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LOCATING CUTTERS IN BORING BAR 


shown in this sketch, and so far as the writer knows 
it is original with him. 
The use of the round cutter with the flat-sided collar 
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combines simplicity of construction, which is the prin- 
cipal advantage of the round cutter, with accuracy of 
location usually associated with the cutter of rectangular 
section that is milled out to seat on the sides of the 
bar. 

After the holes are located and drilled in the bar, 
a flat is milled across the bar at right angles to the 
center line of each hole with one side of each slot so 
formed as to coincide with the leading side of the 
hole. 

The body of the cutter is fitted to the hole and a flat 
is made on one side of the collar tangent to the circum- 
ference of the body of the cutter, as will be seen. The 
V-shaped notc!. in the side of the cutter furnishes a seat 
for the setscrew, which is tapped into the bar at an angle 
of about 30 deg. The sole duty of the setscrew is to 
hold the cutter to its seat, the location being determined 
by the collar. 

The cutters are made in a short master bar having, 
in addition to the usual centers, offset or eccentric 
centers upon which the bar is swung for the purpose of 
relieving the cutters. The boring machine is thus kept in 
service continuously, and when a set of cutters becomes 
dull the operator takes them out and is given a new set. 


Women in Machine Shops 


There are many phases of the problem relating 
to the employment of women, as with men, which 
do not always appear on the surface. And, when we 
are seriously interested with the question of securing 
maximum production, as we are, we cannot afford to 
overlook any of them. 

Remembering first of all that the main reason for 
bringing women into the machine shop is to maintain 
or to increase production and not to lower shop costs, 
there should be no question as to the principle of equal 
pay for equal work. Not only is this fundamentally 
just, but it has a direct bearing on the attitude of 
shop men toward the introduction of women, or dilu- 
tion, as it is called in England. Every intelligent me- 
chanic realizes that when any class of labor is hired 
at a lower wage for the same work, the standard is 
sure to be threatened soon or late. 

With increased production for the main object, as 
well as the training of women to take the place of 
our depleted ranks of shop men, the dominant prob- 
lems are, how to get women of the right sort, how to 
train them and how to keep them. 

The class of women which can be secured depends 
upon the locality, the physical condition of the shops 
(which includes attractiveness as well as the bare sani- 
tary and safety qualities), the kind of foremen and the 
power they exercise, the kind of work and the wages 
paid. Shop managers who deny rest rooms, red gerani- 
ums and similar foolishness, as they call it, who boast 
of treating the women just as they do the men, do not 
got the best class of women or the best results. Men 
as a class have worked so long in crowded, unclean 
and unattractive shops that they do not think as much 
about the little things to which women are so sus- 
ceptible. And those who try to ignore this highly 
desirable quality are not good judges of human nature. 

One shop manager who is giving the. matter very 
careful consideration intends to have a training room 
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for women who have never worked in the shop and who 
are not familiar with machines. He believes that by 
giving them special attention in a comparatively small 
room, until they know how to handle the work to some 
extent, they will be less self-conscious when they are 
put on a machine in the regular manufacturing depart- 
ment. It is his belief that in this way he can get 
them into active production more readily, also it will 
tend to reduce accidents with their attendant delays, 
not forgetting the pain and suffering which are often 
involved. Both of these phases of the subject are well 
worthy of thought and investigation. 

We are also learning that the productivity of a shop 
depends on many things which were formerly con- 
sidered as being entirely aside from what we were 
pleased to call business. 
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lifting, carrying or handling, the more is available for 
useful work. 

The question of clothing for women in the shop 
is receiving much attention and there is a decided 
tendency toward some form of the overall, with a cap 
for covering the hair, as an absolute necessity to pre- 
vent danger from moving belts and gears, even when 
the latter are carefully guarded. There is no question 
as to the desirability of a bifurcated garment in nearly 
all work, from the viewpoints of safety, cleanliness and 
modesty, even though the latter-day attributes of 
modesty do not agree with some of our older notions 
of propriety. 

In some shops there seems to be a tendency toward 
the knee-length knickerbocker or bloomer, but in most 

cases the overall comes 








We paid little attention - 
to the way in which the 
workers lived or how, 
and failed to see that it 
directly affected our pro- 
duction; but we are be- 
ginning to see how un- 
sanitary houses prevent 
the worker from being 
physically fit, and _ it | 
takes but a glance at the 
production chart to show 
the effect on the output 
of the shop. 

The more steadily em- 
ployees are at work, or 
more properly the less 
time that is lost by in- 
capacity or voluntary 
idleness, the greater the 
output; consequently 
anything we can do to 
maintain the health of 
the workers, the better 
our production will be. 
Men who employ large 
numbers of women inti- 
mate that with women 
there is a greater per- 
centage of idle time than 
with men—partially due 
to less physical endur- 





solutely unshaken. 


toms of general uneasiness. 


out a single detail. 


old lady to leave Paris. 








“We'll Stand Fast!” 


By cable from our editor in Paris 


[% the world crisis precipitated by the German 
onslaught in Picardy and Flanders the faith of France 
in her own armies and those of her allies remains ab- 
This is the clear-cut impression 
gained by the observer in Paris today. There is no 
panic here, as Teuton propagandists would have the 
world believe, nor are there discernible even the symp- 


Long-range shelling by day, bombing raids from the 
air by night and the threat of a German advance on 
the French capital, far from demoralizing the spirit 
of tke civil population, have lifted it to new heights 
of determination and confidence. 
the front is even more encouraging, and there are just 
beginning to drift back hints of the heroic part which 
the engineers of the Allied forces are playing in the 
greatest war dream of all time. 

When the full story is told of how day after day 
they have been performing seemingly impossible feats 
in transporting reserve troops and material and in 
maintaining lines of communication it will form the 
grandest epic in the annals of engineering. 

From the picture of public feeling here I will pick 
At the pension de famille where 
I stay lives the aged widow of a French general. 
the bursting shells of the long-range gun, bombs dropped 
in the night and early rumors of an overwhelming Ger- 
man attack, her friends attempted to persuade the 
I saw her eyes flash, her bent 
shoulders straighten back and as she snapped “Resté 
ici!” she seemed to embody in those words the spirit of 
France—“We'll stand fast.” 





— to or just above the 
ankle. In any case there 
seems likely to be a tend- 
ency toward more at- 
tractive designs, as there 
is no reason why the 
woman in the shop 
should not maintain her 
love of neatness and at- 
tractiveness, even when 
handling machines of 
various kinds. 

One progressive su- 
perintendent is fitting up 
the gallery of his shop 
for women workers. 
Here they will be taught 
to handle machines of 
various kinds and here 
work will be done until 
they become proficient. 
This will give him a good 
chance to study the wo- 
men and their work, be- 
cause much of the suc- 
cess or failure of women 
in the machine shop de- 
pends on the personal 
element, as well as on 
their ability to perform 
various kinds of work. 

When women become 
- proficient along any line, 
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less keen appreciation of 

the effect of this idle time upon the output of the plant. 
Both of these causes can probably be modified by 
paying greater attention to fatigue prevention and by 
impressing women workers that they are important 
factors in the output of the plant. It might even pay 
to offer some sort of a bonus as a reward for continu- 
ous attendance. 

The question of fatigue is important for both men 
and women, as it has a greater effect on output than 
is often realized. Not only is this a direct effect, but 
it also increases accidents and sickness, and these things 
decrease the efficiency of the worker and seriously 
affect output. More money can be profitably invested 


in hoists, trucks and other handling devices than many 
realize. 


The less effort required in useless or needless 





they will be placed in the 
various departments as needed—the idea of complete 
separation only applying during the preliminary period 
of instruction. 

This same superintendent feels, however, that the 
introduction of women into the machine shop must be 
considered in relation to its effect on industry after 
the war as well as at present. For his particular re- 
quirements he is drawing men from other lines, lines 
on which he believes that women can serve better, or 
more in keeping with their natural activities. He is 
taking clerks from dry-goods and similar stores; men 
who have never been mechanically inclined but who 
realize that there is more opportunity at present in 
the really essential industries than in selling neckties 
and fancy hose. 
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A Dangerous Coal Situation 


HERE are grave possibilities of the whole govern- 

mental control of commodities being undermined un- 
less the United States Railroad Administration is pre- 
vented from securing advantage to itself at the expense 
of the other departments and industry in general. In its 
attempt to make a good showing for the railroad admin- 
istration, John Skelton Williams, director of the Division 
of Finance and Purchase, is endeavoring to break down 
for the benefit of the railways the prices fixed by the 
Fuel Administration, regardless of its effect on other 
industries and on the domestic supply. 

Following the railroad custom of giving prefer- 
ence in the supplying of cars to the mines which made 
the best prices to them Mr. Williams is now attempting 
to do the same thing in order to secure fuel for the rail- 
ways at a lower price. 

The effect of this on those mines which will not or 
cannot meet the lower prices will be to deprive them of 
cars with which to supply their customers. This means 
that their mines will be idle, while those which granted 
the lower price will be running. It also means that the 
miners in the districts that are discriminated against 
will not be able to earn sufficient wages for their needs 
and that there will not be coal enough to supply a large 
number of industries and domestic users. 

According to those who are familiar with the coal 
situation the question of the supply and price of coal 
is for the most part one of cars. The withholding of 
transportation facilities, it is said, was a deliberate plan 
of the railways four or five years ago to make it impos- 
sible for the mines to operate at their full capacity, and 
this had the effect of keeping up the price for coal. 

What with the railroads taking 30 per cent. of the coal 
output and the mines that are supplying them being 
allotted a much greater proportion of the available cars 
the other industries and domestic users stand a small 
chance of getting coal if this discrimination is permitted. 

Another point in connection with this which may well 
be considered: If the mines can afford to supply the rail- 
ways with coal at 15 to 20 per cent. below the price 
fixed by the Fuel Administration, it is evident that they 
ought also to supply industrial and domestic users at 
the same price provided cars can be run regularly to 
the mines instead of only a few days a month. Is not 
an immediate increase in the number of cars, therefore, 
a most urgent matter? 

One of the services which the Fuel Administration 
has rendered is the securing of accurate accounting of 
the cost of mining coal at various points. These ac- 
countings show very plainly how idleness at the mines, 
due to a lack of cars and other causes, increases the cost 
of production, for, as with other industries, certain 
expenses go on whether the mines operate or not and 
greatly increase the overhead cost per ton. 

With these figures and the absolute knowledge that 
the practice proposed by Mr. Williams will result in 
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discrimination in the coal industry it is the duty of 
manufacturers to protest against the move; besides if a 
similar practice is established in other lines it cannot 
help but bring about chaotic conditions to the country. 
No section of the Government should be allowed to crip- 
ple any industry, especially when it is done to make a 
showing for itself. 


How “Cost-Plus’”. Hits the Machine- 
Tool Builder 


HE machine-tool builder is between the devil and 
the deep blue sea. On the one hand his Govern- 
ment quotations are marked “price protested,” in spite 
of the fact that his advances have been modesty itself in 
comparison with that for any other line of metal prod- 
ucts. On the other hand, the shops with cost-plus 
contracts can and will if necessary pay double the 
normal wage to get the good men away from his shop. 
This pilfering of man power affects the machine-tool 
shop more vitally than almost any other kind of busi- 
ness, for in most shops of the kind a higher grade man 
is needed than in the average one. The work often can- 
not be subdivided sufficiently to utilize the unskilled or 
one-operation man, as may be done in the larger manu- 
facturing plants. The fact that man power has not yet 
been seriously reduced does not help the machine-tool 
builder materially if he cannot get the kind of men 
that can build his machines. 

There is probably complete justification for the cost- 
plus form of contract in many cases; but unless there 
is some fair and definite understanding reached with re- 
gard to the payments for both labor and material, seri- 
ous complications are bound to ensue and Congressional 
investigations will have full swing for many years. 

With machine-tool and other necessary shops tied up 
or even handicapped by the ability of the cost-plus shops 
to pay any wage demanded (and in reality earning great- 
er profits the more they make their costs) it will be 
impossible to insure a steady flow of all needed ma- 
chinery, while any blocking of this supply pushes peace 
further into the background. 

With the draft taking large numbers of useful men 
out of the machine-tool shops and with more to go in 
the next few months, the question of manning the shops 
is sure to be a serious one. In the interests of all con- 
cerned, concerted action should be taken by the manu- 
facturers themselves, not only in cities and definite lo- 
calities, but covering much larger areas. The new Fed- 
eral Employment Service is to act along this line, but is 
bound to take time to get into complete running order. 

At the present time each city has some sort of an em- 
ployment bureau run by the employers of that locality. 
In one case the fund allotted by the Government for ob- 
taining men in a shop with a cost-plus contract, was 
contributed to the employment fund for that city. This 
bureau canvassed the surrounding towns and secured a 
long list of possible employees who were likely to be 
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attracted by the higher wages which could be offered 
owing to the cost-plus contracts. 

All this, however, is only adding to the output of 
certain plants or certain cities. The output of the 
country is probably lowered owing to the disorganiza- 
tion of the factories from which these skilled men have 
been withdrawn; and it is the output of the whole 
country which counts in our work of preparation. 

The only solution of the pending difficulty seems to be 
the adoption of the clearing-house idea, by which labor 
can be put into contact with suitable jobs at the short- 
est notice. Also there must be some means devised of 
preventing the wholesale stealing of men which is be- 
ing done at present in many places. Some forms of 
Government contracts attempt to prevent this by insert- 
ing a clause forbidding the employment of men who 
have worked for another contractor within sixty days, 
unless they have a release from the former employer. 
This is copied after the British practice, but has some 
drawbacks. It is a step in the right direction, and is 
worth considering, however. 

Machine-tool builders must take an active part in this 
work both for the preservation of their own industry 
and in order to do their share in the great work which 
lies ahead of us. 


Let All Serve in Some Way 


HE getting of the right man in the right place is 

one of the great problems of any business, com- 
munity or nation. If we could sort the round and square 
pegs and get them fitted into the right holes, we should 
have a wonderfully efficient nation. 

The calling of the next draft quota gives us the oppor- 
tunity to make a much more careful and scientific selec- 
tion than occurred at the first call. It is suggested by 
those who have given the matter careful consideration, 
both from the standpoint of business, Government and 
the individual, that there should be no exemptions what- 
ever: that every man called should be in Government 
service during the period of the war. 

This does not mean that all the men called should go 
into the army, even should they be found physically fit, 
for some are undoubtedly of far more value to the coun- 
try in other capacities. It might easily happen that a 
man would be sent back to his regular work, especially 
if he is in an important industry. But instead of ex- 
empting him permanently or temporarily, he could be 
assigned to the work for which he is best fitted, and 
become a Government employee to the extent that he 
could not change jobs at will but must stick to the one 
assigned, just as a sentry stays at his post. The ques- 
tion of remuneration can be settled in several ways, the 
main thing is to keep the man at the work for which he 
is best fitted or where he is most needed. 

Men who have no special training or who may not be 
physically fit for the army could be assigned to other 
duties. The great army of farm labor which is sadly 
needed could be recruited in this way, and unless some- 
thing of this kind is done there is sure to be a great 
shortage in this field during the coming season; for men 
will not work on a farm for $35 to $40 a month, when 
they can earn this in three or four days in a munition 
factory. But unless farm labor is supplied we shall 
be far below our needed production of farm products. 
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In the same way men can be assigned to other fields 
where labor is needed, and the fact that all serve in some 
capacity or other makes those who enter the army fee} 
that they are not alone in rendering service to the 
country. 


The Cost of Changing Executives 


E have been discussing labor turnover from its 
various angles, but in almost every case it has 
referred to the mechanic or machine operator and not 
to the foreman, superintendent or works manager. 
There are, however, many indications that the shifting 
of men in these positions has an even greater effect on 
the efficiency of the plant and its output than the fre- 
quent shifting which is going on farther down the line. 
While the kind of labor required in management and 
superintendence can hardly be compared to that of repe- 
tition work, there is perhaps more similarity than might 
appear on the surface. For while the problems are 
constantly changing, the shop conditions remain much 
the same, and these may perhaps be likened to the ma- 
chine and tool equipment which the manager must use 
to secure his output. 

Salesmen and demonstrators of well-known machine- 
tool builders report such frequent changes of the entire 
executive staffs of large shops that it is becoming quite 
a serious problem. In too many cases it means that the 
advice and instruction previously given as to the use 
and operation of the various machines is entirely lost. 
This means a loss of production both to the shop 
owner and to the nation—a particularly serious item. 

Some of this disorganization has of course been due 
to men being commandeered for service in the various 
Governmental departments. Much of it, however, is 
undoubtedly due to the failure of plant owners to thor- 
oughly realize the low plane of efficiency which is sure 
to develop by constant changes in their executive staffs. 
In very many cases these changes, like those in the 
shop, are caused by the failure of the shop owner to 
appreciate the change in living conditions and the gen- 
eral increases made necessary in wages and salaries. 
In fact salaries have not kept pace with wages in many 
cases. 

One of the grave dangers of the shifting of execu- 
tives is that it usually involves a change of policy and 
often upsets previous shop routine and methods to such 
an extent as to more or less demoralize the workmen. 

The selection or retention of shop executives is not 
as a rule a matter to be handled by an employment 
manager, although if he is a big enough man it may be 
advisable to call him into consultation even in the selec- 
tion of a superintendent or works manager. For if the 
proper selection of a machine is important it is cer- 
tainly more vital to have an equally intelligent selection 
of the executives of a plant. 

There are many questions involved, including the all- 
important one of suitable renumeration, and here, as 
has been already stated, an entire revision of previous 
ideas as to salary may be absolutely necessary. The 
problem of shifting executives is even more serious than 
the large turnover of labor lower down the scale. 

This is well worth the best thought of every shop 
owner, as it affects not only his welfare but the efficiency 
of the nation as a whole. 
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SHOP EQUIPMENT NEWS 





This department is open to all new equipment of interest to shop owners. Photographs and data 
should be addressed to Editorial Department, “American Machinist.” 


Wetmore Taps and Reamers 
The Wetmore Mechanical Laboratory Co., Milwaukee, 
Wis., has recently placed on the market the special tools 
illustrated, which are for use in munitions work. Fig. 1 
shows two different styles of taps which are used for 
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FIG. 1. TWO TAPS FOR SHELL WORK 


threading operations in the fuse holes of shells. Fig. 2 
shows an expanding reamer of the floating type to fit 
a 3-in. turret hole. This is for finish-sizing fuse holes 
on 155-mm. shells. The reamer is self-centering and 
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EXPANDING FLOATING REAMER 


the blades are set on a left-hand angle. The expansion 
is accomplished by means of two ground nuts, and the 
blades may be removed and replaced without taking 
the tool apart. Centers are provided for grinding with 
the blades in place if desired. 


Willard Improved Lathe 


The Willard Machine Tool Co., Cincinnati, Ohio, has 
made a number of improvements in the Willard lathe 
since taking over the Willard Machine and Tool Co. 
A quick-change box has been incorporated, being bolted 
to the front of the bed. Its alignment is assured by 
means of tongues machined in the bed. One lever 
operating the tumbler gear gives 40 different feeds, 
while a second lever gives three gear ratios and reverse. 
Other feeds may be obtained by changing the gears at 
the end of the bed. A third lever at the right of the 





feed box is for disconnecting the lead screw. All gears 
in the feed box are of steel, and shafts are supported 
at both ends. A new headstock has been incorporated, 

















IMPROVED WILLARD LATHE 


which is claimed to be somewhat more rigid than the 
one previously used. It has a bearing of 214 in. on the 
bed. The spindle is of 65-point carbon crucible steel 
and is ground to size. Reverse gears are of steel and 
the idlers are bronze bushed. The carriage has a bear- 
ing on the Vs of 18 in. and is 73 in. wide. Taper gibs 
are used on all sliding surfaces and micrometer dials 
are used throughout. 


Liberty 36-In. Planing Machine 


The planing machine illustrated is of the 36-in. size 
and is the product of the Liberty Machine Tool Co., 
Hamilton, Ohio. The bed extends to the floor and the 
top is closed in between the Vs, except through the 
gearing section, which is reinforced with girths. All 
gearing is placed inside the bed and is accessible from 
the top. Bearings are provided with bronze wearing 
surfaces and wick oiling is used. The housings are of 
box section, extend to the floor and are secured in place 
by means of taper plugs and bolts. Pads are provided 
in order that motor brackets can be attached at any 
time. The rail is of box section and is of sufficient 
length so that two heads may be used. The heads are 
made right and left in order that close work may be 
handled and have graduations for swiveling up to 90 
deg. The down-feed screws are in tension while work 
























766 AMERICAN 








is being done. The feed is independently adjustable on 
either rail or side head. The feeds may be changed 
while the machine is in motion, and an index dial en- 
ables the operator to set the feed to the required amount. 
The elevating device is centrally located on the top brace 
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nose of the spindle is threaded at the end, the faceplate 
being so made as to fit both the cylindrical and threaded 
portions. The tailstock is secured by two clamping 
bolts. The spindle is of steel, is provided with a plug 
binder and is graduated in eighths of an inch. A mi- 
crometer dial is also provided for fine adjust- 








ments. Taper turning is accomplished by set- 
ting over the tailstock. The carriage is flat 
on top and is provided with T-slots. It bears 
on the bed for its entire length and shear 
oilers and wipers are used. The compound 
rest has taper gibs in both the top and bot- 
tom slides and the swivel is graduated in de- 
grees. A chasing dial facilitates the cutting 
of threads, this being so arranged that it may 
be disengaged when not in use. The apron is 
of box construction, all shafts being supported 
at both ends in bronze bushings. The feeds 
are friction driven, and a mechanism is in- 
corporated to prevent the feeding and screw- 
cutting mechanisms from being engaged at 
the same time. The feed along the bed is 








LIBERTY 36-IN. PLANING MACHINE 


and is operated by a long handle at the side of the hous- 
ing. The side heads have independently adjustable feed 
and micrometer index collars are supplied when ordered. 


Hamilton 16-In. Engine Lathe 


The 16-in. production lathe illustrated is one of the 
products of the Hamilton Machine Tool Co., Hamilton, 
Ohio. The machine is of the cone-head, quick-change- 
gear type. The bed is of semi-steel, having one V- and 
one flat-way in front and two Vs at the back. The head- 
stock is of box construction and is equipped with single 
back gears and a four-step cone for a 3-in. belt. The 
locking device permits the cone and face gear to be 
connected or disconnected without the use of a wrench. 
Phosphor bronze is used for the spindle boxes and sight- 
feed oil cuts are provided. The spindle is hollow, of 
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HAMILTON 16-IN. PRODUCTION LATHE 

Swing over shears, 18} in.; swing over compound rest, 119 in. ; 
length between centers with 6-ft. bed, 36 in. ; front spindle bearing, 
34 x 53 in.; rear spindle bearing, 24 x 33 in. ; hole through spindle, 
if in.; spindle nose threaded, 2}4 x 6 U. S. S.; ratio of back gear, 
10 to 1; 2% in. diameter, 10-in. traverse; spindle 
speeds, 6 to 450 r. p. m.; threads cut 2 to 112, including 113; 
revolutions of spindle for 1 in. of carriage travel, 7 to 392; length 
of carriage bearing on shears, 27 in.; size of tools, § x 1 in.; 
capacity of steady rest, 54 in.; weight with 6-ft. bed, 3480 Ib. 


tail spindle, 


chrome-nickel steel, ground to size, and the end thrust 


is carried on a ball bearing supported against the in- 
Take-up is provided. The 


side of the rear spindle box. 


provided with an automatic knockout. The 
quick change gear box is at the front of the 
machine and hardened and ground steel gears are used 
throughout. Forty-eight different threads and feeds are 
available with the regular setup and the open-end lead 
screw enables any thread to be obtained by the use of 
extra gears. All bearings are bronze bushed. It is 
claimed that the machine is very convenient to operate, 
quick-action handles being provided on the tailstock 
screw, the apron handwheel and the cross-feed screw. 
Regular equipment consists of compound rest, double- 
friction countershaft, large and small faceplates, steady- 
rest, centers and wrenches. 


King Pressure Toggle for Presses 


The pressure toggle illustrated is for the purpose of 
regulating the pressure exerted on the work during the 
stroke of the press. The device may be so adjusted that 
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KING PRESSURE TOGGLE FOR PUNCH PRESSES 
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the pressure will remain constant during the entire 
stroke or so that the pressure will increase or decrease 
toward the latter end of the stroke. The device is at- 
tached to the bolster plate with two rods and is left 
stationary, while the plate supporting the drawing pins 
is moved up or down for adjustment to the length of the 
pins by means of the handwheel. After the adjustment 
it is secured in place by means of a locknut. Blanking 
or other push-through work may be done without re- 
moving the toggle by letting down the plate on which the 
pins from the drawing rest or by screwing out the rod 
that supports this plate and removing it. The toggle 
illustrated has a capacity of 10,000 lb., but it is also 
built in a 5000-Ib. size. R. D. King, Monadnock Block, 
Chicago, Ill., is the manufacturer. 


Buckeye Heavy-Duty Upright Drilling 
Machine 


The Buckeye Tool and Machine Co., New Philadelphia, 
Ohio, is now manufacturing the heavy-duty upright drill- 
ing machine shown in the illustration. 
made in the 26-in. size, and it is claimed to be capable of 
driving high-speed drills at their maximum capacity. 
The machine is of the single-column type with a single 











HEAVY-DUTY UPRIGHT DRILLING MACHINE 

Height, 94 in.; drills to center of 27 in.; maximum distance 
spindle to base, 50 in.; maximum distance spindie to table, 33 in. ; 
traverse of table on column, 184 in.; movement _of head on column, 
~~ in.; movement of spindle in head, 12 in.; diameter of spindle, 
- to 23 in.; diameter of sleeve, 3g in.; diameter of column, 9 in.; 
‘lot in spindle nose, §, 4 in.; diameter of table, 22 in.; feeds, six 
9.006 to 0.048 in. per spindle revolution ; speeds, eighteen, 16 to 506 
r.p.m.; size of pulleys, 12x 4 in.; floor space, 30x40 in.; weight 
2500 "b.; taper in spindle, Morse No. 4. 





pulley drive, all gears, etc., being located in the upper 
part of the column. All gears are mounted on a sleeve 
and placed in the machine as a unit. 


They are held 
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in place by a dead shaft and run in a bath of oil. The 
crown gear, tapping gears and feed gears are packed 
in grease. Eight: en speeds are obtained by means of 
three levers, and six rates of feed are provided for each 
spindle speed. Th spindle is of high-carbon steel. The 
machine may be used as an upright milling machine by 
using the compound table, which can be supplied at any 
time. The spindle nose is slotted across the end to pro- 
vide for driving boring and facing heads. An automatic 
trip is provided, which disengages the feed at any de- 
sired depth, a depth gage 12 in. long being placed on the 
front of the spindle sleeve. A tapping attachment is 
part of the regular equipment, and is obtained by using 
a Carlyle Johnson ciutch. All bearings are Hyatt roller 
or bronze. The base is provided with an oil gutter 
around the edge, which is connected to a reservoir. A 
feature of the machine is that the table may be swung 
entirely around the column. Compound table and motor 
drive can be furnished as an extra. 


Program of the A. S. M. E. Spring 
Meeting at Worcester 


The following announcement regarding the conven- 
tion to be held in Worcester, Mass., June 4 to 7, made 
by the committee on meetings and the Wercester local 
committee, evidences the intention of the committees 
fo make this another war conventicn. Every member 
within reasonable distance of Worcester should make 
it his business to be present. 


TENTATIVE PROGRAM 


Tuesday, June 4.—Afternoon (Hotel Bancroft)— 
Registering of member: and guests at society head- 
quarters. Evening (Hote! Bancroft)—Address of 
welcome, followed by reception and dance. 

Wednesday, June 5, New England Day.—Morning 
(Worcester Polytechnic Institute)—Business meeting. 
First New England session, with opening address by 
Charles Washburn on the industries of Worcester; 
buffet lunch served at the institute. During the morn- 
ing and afternoon sessions it is proposed also to discuss 
the textile industry in relation to the war; the ship- 
building industry; and the manufacture of small arms 
and gun carriages, with reference to these industries 
as developed in New England. Afternoon (Hotel 
Bancroft)—Second New England session; general 
session with technical papers; industrial safety and 
workmen’s compensation session. Evening (Hotel 
Bancroft)—General war session. The general theme 
of this evening session will be How the Engineering 
Societies Can Assist in the Procurement Program of 
the Government. Some major topics to be discussed 
are: Ordnance and ships for the navy department; 
munitions for the army; aircraft material; merchant 
ships; training of labor, etc. 

Thursday, June 6.—Morning (Worcester Polytechnic 
Institute) —General session with technical papers; fuel 
session; public relations session. Afternoon (Norton 
Co.’s plant)—Luncheon; inspection of the Norton Co.’s 
community housing and garden projects. Evening 
(Worcester Country Club)—Dinner; illustrated lecture. 

Friday. June 7.—Morning—Automobile trip to Camp 
Devens via Clinton Dam; lunch at Camp Devens. After- 
noon—Auto trip to Concord, Lexington and return via 
the Wayside Inn; afternoon tea at the Wayside Inn. 
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1918—It seems to be 
the fate of war that hardly any man ever finishes the 


Washington, D. C., April 27, 


work he begins And yet we must not forget that the 
starter is just as necessary as the finisher. To Howard 
E. Coffm was given the vision to inaugurate a gigantic 
air program which involved great possibilities. Cir- 
cumstances, many of them entirely beyond his control, 
made it impossible for him to carry them out. It is 
the old story of the new superintendent of the shop 
who makes a great record because he is given power to 
carry out new ideas which those above refused to grant 
the older man. 

The changes which have been made, separating the 
Signal Corps from the production work, and with John 
D. Ryan at the head of the production end, is full of 
promise. Mr. Ryan’s experience has not been in air- 
plane lines, but it has been along the line of getting 
things done, and that is the crying need at the present 
time. Assurance has already been given for the pro- 
duction of several hundred airplanes of an approved 
type without further changes. In other words the de- 
cision has been made, and it should have been made 
b2fore, that it is better to have a thousand airplanes 
which are serviceable, even if not perfection, than to 
delay day after day until the perfect machine was de- 
veloped. Any engineer knows that the perfect machine 
of any kind never comes to light. There is always some 
little change which may improve it somewhat. And the 
man who waits for perfection never gets anywhere with 
production. 


WHERE SOME OF THE MONEY HAS GONE 


There is much speculation among our worthy Con- 
gressmen as to what has become of the immense appro- 
priation. And there is little wonder. For when $700,- 
000,000 is spent with only one fighting plane to show 
for it the uninitiated may well wonder where it has 
gone. 

But we must not forget that several thousand train- 
ing machines have been built; that much money has 
been spent in equipping shops to make the Liberty 
motor, and that much has gone for experiments and for 
changes of variovs kinds. Then, too, there are thou- 
sands of parts of Liberty motors in the various shops 
in different stages of completion. These do not show 
on production, but they do account for many thousands 
of dollars. 

As to where some of the money has gone I can only 
speak for the mechanical expenditures, and not for all 
of those. But there has been a tremendous amount spent 
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for machinery and fixtures—some at very exorbitant 
prices. Just where the blame lies is not easy to say, 
but much of it can be accounted for if we look into 
shops where planes and motors are built, especially the 
latter. 

The change from 8-cylinder to 12-cylinder motors 
necessitated buying much new machinery which could 
only be had at high prices. It also meant the scrapping 
of a large number of tools, fixtures and gages. These 
changes in orders, together with the alterations which 
have been made in the motor, meant over a thousand 
changes in tools and fixtures to one concern alone. 
These changes cost real money in these days of high 
prices and will account for much of the expense in this 
shop. 

Another great difficulty has been the time required 
to get tools, fixtures and gages at a fair cost. Just 
how much of this is due to lack of skill on the part 
of the workman, the greed for huge wages or huge 
profits, or both, or to a deliberate holding back due to 
disloyalty, will never be known. It is, of course, just 
possible that the lack of skilled men has made it neces- 
sary to employ those who either require an unusual 
length of time or else spoiled several pieces before get- 
ting a good one. There is no doubt, however, that 
thousands of dollars have been spent in excess of the 
normal cost of tools and fixtures. There should be a 
careful investigation of these costs and of the tool- 
making firms which charged them. 

I have seen a comparatively simple boring fixture 
which should not have cost over $350 that was billed 
at $1800. I have seen a small gage that should not have 
cost over $35 for which a bill of $416 was rendered. 
This is either rank profiteering, a failure to get proper 
men, or to know how to handle them after they are 
secured. If these concerns do not make excessive profits 
at these prices they are badly managed, and should 
be looked into in any case. There is a feeling in some 
quarters that the toolmakers are not doing a fair day’s 
work, which if true is just as much profiteering as ex- 
cessive charges by proprietors. 

There are millions of dollars invested in machines, 
tools and fixtures and gages, not to mention steel forg- 
ings, aluminum castings and other parts of motors. The 
same is true of the wood and other parts of the planes. 
The motors are coming through in fair quantities, and 
this can be readily increased when some one in Wash- 
ington can be induced to order 1000 or 10,000 motors 
and allow no changes or other interference from an) 
source. Then we could get motors that would drive 
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battleplanes or bombing planes, even if they were not 
perfection in every way. 

The question of heavy tools for ordnance is unsettled, 
but there seems to be some signs of life and it is hoped 
that a definite program will soon be announced. While 
it is not necessary to know the exact design of the 
gun, though this would be highly desirable if we are 
to have any in use this year, we could certainly know 
the approximate size of the machines needed. If it is 
a question of whether a 10- or a 12-ft. boring mill is 
needed, 12-ft. mills should be ordered at once, and many 
of them. A few extra boring mills of large size will 
be handy to have in the country either now or later. 


How SOME ORDERS ARE PLACED 


One section of the Ordnance Department has sug- 
gested quite a machine program, but it does not include 
the heavy tools, which are difficult to secure. Instead 
it calls for a large number of small lathes to be made 
by a firm who has never before built lathes or who at 
least are unknown in this field. The same is true of ¢ 
large order for turret lathes. When the established 
builders of standard machines are building machines for 
stock to keep their organization intact for future orders 
it seems unwise to encourage new firms to go into this 
field. The idea of ordering machines for future use is 
good, but the judgment displayed in placing them or 
in proposing to place them is open to question. 

Speaking of machinery brings up the question of 
duplication of machines in the different Government 
shops. Each of the base shops in France has complete 
departments which duplicate each other. Toolroom 
equipment, equipment for repairing optical instruments 
and other special machinery were duplicated in each 
shop. The same thing occurs in this country and in the 
same locality at times. The Signal Corps, the Inspec- 
tion Division and the Navy may all have identical equip- 
ment within a comparatively small radius. Perhaps 
some of this may be necessary, but in any case it- should 
be carefully looked into by someone who has the neces- 
sary and experienced judgment to make the most ad- 
vantageous decisions. 

The epidemic of criticism of reserve officers in Wash- 
ington has not vet run its course, and Congress is still 
wasting time talking about the slackers everywhere ex- 
cept at the capital. The funny part of the matter is 
that more than one of the young reserve officers in the 
draft age, it is said, has been appointed at the urgent 
request of some member of Congress. 

As I have said before there are very few slackers 
among the hundreds of young officers now in Washing- 
ton. Many of these are trying to get assignments 
“over there” and are bitterly disappointed because it 
has been decided that they are of more service to the 
country in their present positions. Then there are the 
many officers who have dropped several thousand dol- 
lars a year, and who are still not free from the income 
tax as are the Congressmen. The more I see of the 
reserve officers the more I am impressed with the good 
work they are doing, often under difficulties, and it ill 
becomes Congress and newspaper editors to criticise 
them in the manner in which it is being done. They 
are not all perfect or 100 per cent. efficient—my 
acquaintance with men of that particular kind is decid- 
edly limited. 
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This defense of the reserve officer is not in any sense 
a reflection on the regular army officers, for while it 
sometimes happens that we view things from different 
angles and that their manufacturing experience is more 
limited than that of production engineers and works 
managers, there is not a harder working, more upright 
or more dependable set of men to be found anywhere. 
They are loyal to the core and deserve larger salaries 
to keep within speaking distance of the increasing cost 
of living in these strenuous days. 


LARGE RIFLE PRODUCTION 


It may not be amiss to call attention again to the 
fact that rifle production is now going on satisfactorily. 
According to the figures given out by the Ordnance De- 
partment we are making nearly 10,000 rifles a day of 
the Springfield 1903 model and the new 1917 model 
commonly though perhaps incorrectly known as the En- 
field. This is said to be twice as great as the present 
production in Great Pritain. Both of these rifles are 
using the same ammunition, the Springfield cartridge, 
and it is interesting to note that in international rifle 
competition the United States has always been the 
winner. 

In 1912, in Ottawa, Canada, the Springfield rifle made 
world’s records at 800, 900 and 1000 yards, which still 
stand. It has defeated the rifles of 15 nations, and it 
is encouraging to know that the Mauser has always 
been defeated in every competition. Reports from our 
training camps also show the excellent shooting quali- 
ties of the new 1917 model. It is certainly gratifying 
to know that our boys over there are equipped with the 
best shooting rifles produced anywhere. Another ad- 
vantage is the freedom from jamming of the rimless 
cartridge and the rapidity with which the magazine can 
be loaded and fired. The rifle is said to have from 30 
to 50 per cent. greater rapidity of fire than the Ger- 
man Mauser. 

There seems to still be some confusion as to the rea- 
sons for rechambering the British rifles to take the 
Springfield cartridge. But, as we pointed out at the 
time, the change was desirable in every way. 

Although the Small Arms Division disappeared with 
the reorganization of the Ordnance Department the 
work of keeping track of production is still in the hands 
of Col. John T. Thompson, who is keeping close account 
of the output and is watching it increase with much 
satisfaction. To Colonel Thompson also belongs the 
credit of establishing the corps of rifle demonstrators 
at the different cantonments. These men are not only 
excellent shots, but they also understand the rifle thor- 
oughly, both from use and from its manufacture in the 
shops. These men instruct green boys in the use of 
the rifle and show them how to care for it, with the 
result that a great number of excellent shots are being 
developed at the various camps. And this will all count 
when the new army really gets down to business in all 
its strength in front of the enemy. 

The navy has, as usual, made an excellent name for 
itself, or it might be more exact to say that it has 
maintained its past reputation. But there are several 
kinks still in the system that delay the fitting out of a 
flying boat or other navy airplane with proper equip- 
ment of instruments. The “codrdinator” seems to be 
as little in evidence as in other branches of the service. 
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of Construction and Repair. 


might be, 


Requisitions are required on all three departments, 
and it takes time and patience to gather the whole 





This is because the varied equipment for an instru- 
ment board is not in charge of one department, but of 
three. Clocks and compasses, for example, come under 
the Bureau of Navigation; tachometers and some of the 
other instruments are handled by the Bureau of Steam 
Engineering, while the remainder, such as altimeters 
and the like, come within the province of the Bureau 
There may be perfectly 
logical reasons for dividing up the instruments in this 
way, but when a man begins to collect the instruments 
for equipping a machine it is not as convenient as it 
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Some sort of a shopping card, such as 
used by the larger department stores, would expedite 
matters considerably. 

Another feature which sometimes causes confusion 
and accounts for the lack of uniformity in naval air- 
plane instrument boards is the working of the seniority 
ruling as it relates to the officers in charge of the dif- 


The ranking officer has first choice 


in the location of the instruments in his division, and 
in some cases the least important instruments get first 
place, while the only location left for the compass has 


been so close to magnetic metals as to render it very 


unreliable until the arrangement was changed. A little 
untangling would help greatly. 








Personals 











Ray P. Johnson, manager of the Warner 
Gear Co., Muncie, Ind., will soon sail for 
France to engage in Government construc- 
tion work, 


A. E. Ward, formerly with the Prest-O- 
Lite Co., has been appointed sales manager 
of the International Oxygen Co., 115 Broad- 
way, New York. 


J. R. Dunsford has resigned his position 
as sales agent of the American St 
Foundries to accept a similar position with 
the Wheeling Mold and Foundry Co., Wheel- 
ing, W. Va. 


S. H. Widdecombe, tormerly connected 
with the New York office of Lewis F. 
Schoemaker & Co., Philadephia, is now in 
charge of the Washington office of the 
company in the Munsey Building. 


Herbert H. Evans has succeeded W. R. 
Walton as sales manager cf the Coatesville 
Boiler Works, Coatesville, Penn., whose 
sales office for Pennsylvania and Maryland 
is in the Morris Building, Philadelphia. 


Cc. J. Wolf is now associated with the 
American Steel Co., Park Building, Pitts- 
burgh, Penn. Mr. Wolf was formerly man- 
ager of the New York branch office of the 
United Smelting and Aluminum Co., New 
Haven, Conn. 


F. E. Norris, for 11 years superintendent 
of the Farrell and Sharon, Penn., plants of 
the Carnegie Steel Co., has resigned, and 
will go to France to superintend the erec- 
tion of a steel plant for the Berliet Auto- 
mobile Manufacturing Co. 


Fred B. Crosby has resigned his sition 
in the power and mining engineering de- 
partment of the General Electric Co. 
Schenectady, N. Y., to become the electrical 
engineer of Morgan Construction 0., 
Worcester, Mass. Mr. Crosby has special- 
ized in electrical equipment for steel work. 


A. L. Cromlish, superintendent of the 
Carnegie Steel Co.’s blast furnace at Far- 
rell, Penn., has been elected a director of 
the Colonial Trust Co., succeeding W. H. 
Davis, who resigned recently to assume 
the management of the American Sheet and 
Tin Plate Co.’s mill at Morgantown, W. Va. 


Henry Brewer, for four years a member 
of the Engineering staff of the Beloit works 
of Fairbanks, Morse & Co., and in charge 
of the development of oil-engine design, 
has resigned and will become chief engineer 
of the combustion-engine department of 
the Worthington Pump and Machinery Cor- 
poration at Cudahy, Wis. 


Oo. J. H. Hartsuff, for a number of years 
superintendent of the New Castle, Penn., 
works of the Carnegie Steel Co., has been 
appointed superintendent of the Farrell 
and Sharon, Penn., works. George A. Rigby, 
for some years master mechanic of the New 
Castle works, has been appointed assistant 
general superintendent of the New Castle 
plant. 

Charles Philip Coleman has been elected 

resident of the Worthington Pump and 

achinery Corporation, 115 Broadway, 
New York. Mr. Coleman advances from 
the position of vice president held since 
May, 1916. Prior to that date he was 
receiver of the International Steam Pump 
Co. and associate companies, which have 
ag reorganized into the present corpora- 
tion. 

C. R. Dooley, manager of the educational 
department of the Westinghouse Electric 
and Manufacturing Co., has been granted 


a leave of absence in order to accept an ap- 
pointment by the Government as director 
of the vocational educational project for 
army needs now being developed by the 
War Department Committee on Educational 
and Special Training. He will be located in 
the ar Department at Washington. Dur- 
ing Mr. Dooley’s absence from the Westing- 
house Co. duties there will be assumed by 





Cc. 8S. Coler, who has been a inted acting 
manager of the educational epartment. 
4 
Business Items | 








The Electric Tool Repair and Maintenance 
Co., Chicago, Ill., has moved its office and 
shop from 31 North Jefferson St. to 23-27 
South Jefferson Street. 


The A. M. Stockman Advertising Agency, 
20 Vesey St., will move on May 1, 1918, to 
new quarters in the Shoe and Leather 
Building, 271 Broadway, New York City. 


The Krasberg Manufacturing Co., Chica- 
go, Ill, has moved into its new factory on 
the lake, at 536 Lake Shore Drive, opposite 
the municipal pier. 


The Smith Gas Engineering Co. has moved 
into its factory at Dayton, Ohio, where the 
main offices of the company will be located. 
The factory at Lexington will be operated 
as usual on certain classes of work. All 
correspondence in the future should be ad- 
dressed to the Dayton office. 


Charlies E. McGill, designer and builder 
of tools, dies and machinery, 34 Commercial 
Ave., Binghamton, N. Y., has incorporated 
his business and will build a machine shop 
at Floral Ave. and the D., LL. & W. R.R., 
amen, for the manufacture of heavy 
machinery. Harry E. Holford, mechanical 
engineer and draftsman of the Fairbanks 
Co., is associated with Mr. McGill. The 
new concern will be in the market for ad- 
ditional equipment of all kinds. 


The Ott Grinder Co.—Albert J. Ott and 
his son Conrad have sold their controlling 
interest in the Ott Grinder Co., Indianapolis, 
Ind. With this sale Messrs. Ott agreed not 
to manufacture small cylindrical grinding 
machines for five years, but are privileged 
to build large swing machines, which they 
probably will do in the near future. The 
purchasers of the Ott Grinder Co. will con- 
tinue the manufacture of small plain and 
universal cylindrical grinding machines 
under the management of Russell Fortune. 


The Westinghouse Electric and Manu- 
facturing Co. announces that on Apr. 1, 
1918,.the Copeman Electric Stove Co. was 
merged into a new company to be known 
as the Westinghouse Electric Products Co., 
with headquarters and factory at Mans- 
field, Ohio. This factory will be devoted 
to the manufacture of heating appliances 
previousiy made at the Newark works of 
the Electric Co. and the Flint, Mich., works 
of the Copeman Electric Stove Co. The 
the Westinghouse 


general operations of 
Electric Products Co. will be directed by 
W. K. Dunlap, assistant to the vice presi- 


dent of the Westinghouse Electric and Man- 
ufacturing Co., as general manager. 





Forthcoming Meetings 











American Society of Mechanical Engi- 
neers. Monthly meeting, second Tuesday. 
Calvin W. Rice, secretary, 29 West 39th 
St., New York City. The May meeting, at 
which the subject of labor turnover will 


be discussed, will be held on Tuesday, May 
21. R. Woods of the Allied Machinery 
Co. of America will be chairman of the 
meeting. 


American Society of Mechanical Engi- 
neers. Spring meeting at Worcester, Mass., 
June 4, 5, 6 and 7, with headquarters at 
the Hotel Bancroft. 


Boston Branch National Metal Trades 
Association. Monthly meeting on _ first 
Wednesday of each month. Young’s Hotel. 
Donald H. C. Tullock, Jr., secretary. Room 
41, 166 Devonshire St., Boston, Mass. 


Engineers’ Society of Western Pennsyl- 
vania. Monthly meeting, third Tuesday 
section meeting, first Tuesday. Elmer K. 
Hiles, secretary, Oliver Building, Pitts- 
burgh, Penn. 


The next convention and exhibit of the 
Georgia Retail Hardware Association will 
be held at Savannah, Ga., June 4, 5 and 6, 
1918, with the Savannah Hotel as head- 
quarters. Exhibits and convention sessions 
will be held in the new municipal audi- 
torium on Barnard St. Walter Harlan, 44 
Boulevard Circle, Atlanta, Ga., is secretary 
of the association. 


The National Gas Engine Association will 
hold its eleventh annual meeting at the 
Hotel Sherman, Chicago, Ill., June 3 and 4. 
The headquarters of the association are at 
Lakemont, N. Y 


The spring convention of the National 
Machine Tool Builders’ Association for 1918 
will be held Thursday and Friday, May 16 
and 17, at the Marlborough-Blenheim Hotel, 
Atlantic City, N. J. Charles L. Taylor of 
Hartford, Conn., is secretary. 


A joint convention of the National Supply 
and Machinery Dealers’ Association, the 
Southern Supply and Machinery Dealers’ 
Association and the American Supply and 
Machinery Manufacturers’ Association will 
be held at Cleveland, Ohio, May 15-17. 
Among the important subjects to come up 
for action will be Government control of 
fuel, transportation and shipping of ma- 
terials and price fixing. The codperation 
of labor in war activities will also be dis- 
cussed at length. 


New England Foundrymen’s Association. 
Regular meeting, second Wednesday of 
each month. Exchange Club, Boston, Mass. 
Fred F. Stockwell, 205 Broadway, Cam- 
bridgeport, Mass. 


Philadelphia Foundrymen’s Association. 
Meetings first Wednesday of each month. 
Manufacturers’ Club, Philadelphia, Penn. 
Howard Evans, secretary, Pier 45, North 
Philadelphia, Penn. 


Providence Engineering Society. Month- 
ly meeting fourth Wednesday of each 
month. A. E. Thornley, corresponding sec- 
retary, P. O. Box 796, Providence, R. L 


Rochester Society of Technical Drafts- 
men. Monthly meeting, last Thursday. ; 
L. Angevine, Jr., secretary, 857 Genesee St.. 
Rochester, N. Y. 


Superintendents’ and Foremen’s Club of 
Cleveland. Monthly meeting, third Satur- 
day. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 


Technical League of America. Regular 
meeting. second Friday of each month. 
Oscar S. Teale, secretary, 35 Broadway, 
New York City. 


Western Society of Engineers, Chicago, 
Ill. Regular meetings, first, second, third 
and fourth Mondays of each month, except 
July and August. Edgar S. Nethercut, sec- 
retary, 1735 Monadnock Block, Chicago, Il. 


, 
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Cleaning and Rinsing Machine for Metal Parts 
Ideal Concrete Machinery Co., Cincinnati, Ohio 





rom | 








=} 





“American Machinist,” Apr. 11, 1918 


This is a batch process cleaning and rinsing machine, the 
outfit being especially ss to removing grease and oil from 
stampings and drawn work which have heretofore been cleaned 
by dipping in soda kettles and by tumbling in sawdust. A feature 
of the machine is that the work can be automatically passed 
through the cleaning drum a number of times. 


ink, ivel Repair “One Minute” 
ay Galvanizing Works Co., Cleveland, Ohio 
“American Machinist,” Apr. 11, 1918 


The device is made in three sizes, 
with either plain or waterproof finish, 
and may be used either as an or- 
dinary repair link or as a_ swivel. 
Malleable iron is used, and the only 
tool necessary to apply it is a 
hammer, a pair of pliers or a vise. 
The ends of the pieces of chain to be 
joined are hooked into the two eyes 
whose flanged ends are then placed 
inside of the collar, which is ham- 
mered or squeezed together, prevent- 
ing the separation of the eyes. The 
diameter of the eye in the three sizes 
is x, 3 and § in., while the over-all 
length is 1g, 13 and 23 in. respec- 
tively. 





Tote-Box Rack 
New Britain Machine Co., New Britain, Conn. 
“American Machinist,” Apr. 18, 1918 





Rack for 6x10x5-in. boxes; 
Height of 6-box section, 3 ft. 
11 in.; width of 6-box section, 
lower box to floor, 4 in.; height 
114 in.; depth from front to 
back, 18 in.; distance from 
lower box to floor, 4 in.; height 
of box space, 7 in.; width of 
box space, 10% in. Rack for 
20 x 12 x 6-in. boxes; height 
of 6-box section, 4 ft. 5 in.; 
width of 6-box section, 134 in. ; 
depth from front to back, 22% 
in.; distance from lower box to 
» floor, 4 in.; height of box space, 
8 in.; width of box space, 123% 
in. Can be extend to any 
length or number of sections 
desired. 














Tractor, Electric Type TA 
Elwell-Parker Electric Co., Cleveland, Ohio. 
“American Machinist,” Apr. 25, 1918 


The drive is single-worm re- 
duction ta the two wheels 
through a full floating axle, the 
Steer being through the single 
front wheel by means of a hand- 
wheel or lever. Three speeds are 
provided in either direction; the 
maximum being 625 ft. per min- 
ute without load. A seat-actu- 
ated circuit-breaker is used. The 
ures are solid rubber of the 
press-on type, 20x34 in. The 
frame is mounted on springs and 
is 79 in. long and 41 in. wide. 
The maximum drawbar pull is 
850 Ib. and the normal 300 Ib. 
The battery used is a 30-cell 
Edison or a 16-cell lead-plate 
battery. 

















Buy Liberty Bonds—We have got to win this war. 


Condensed Clipping-Index of Equipment 
Clip, paste on 3 x 5-in. cards and file as desired 
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Grinding Stand, “Hummer” No. 271, Model F 
Luther Grinder Manufacturing Co., 285-289 South Water St., 
Milwaukee, Wis. 
“American Machinist,” Apr. 11, 1918 


‘" 


This company has _ recently | 
made some improvements in its 
No. 271 “Hummer” grinding 
stand. The new model F is 





—_——— 





drive instead of the cast bevel 
gears that were formerly em- 
loyed. Ball bearings have also 

en incorporated to insure ease 
in running. The device is in- 
tended for use where it is not t 
convenient to use power, the 
portable feature being of con- 
siderable advantage in some 
cases. As may be observed the 
device is driven by foot pedals, 
a seat being provided for the 
operator. 














Boring, Milling, Drilling and Tapping Machine 
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Patent Applied For 




























































“American Machinist,” Apr. 11, 1918 


This is a combination machine for boring, milling, drilling and 
tapping, made in two sizes, Nos. 5 and 6. Maximum distances 
from top of platen to center of spindle, 25 and 37 in.; maximum 
distances from top of bed to center of spindle, 334 and 47% in.; 
number of speed changes, 10; number of feed changes common 
to all actuating screws and spindle, 12; weights, 12,000 and 
25,000 Ib. 

Toolpost, Turret 
Craig & Coffman, 3714 Flora Ave., Kansas City, Mo. 
“American Machinist,” Apr.. 11, 1918 





The device is made in two 
standard sizes, but can be had 
in larger sizes on special order. 
The larger size, No. 3%, is 3% 
in. square and carries three j-in. 
square cutters and one -in. 
standard cutting-off plate. The 
No. 2% toolpost is for bench 
lathes and is 24 in. square, 
carrying three j-in. square 
cutters and one 3-in. cutting-off 
plate. The object of this tool is 
to place in a convenient manner 
the four essential lathe tools— 
roughing, finishing. threading 
and cutting off—as well as to 
make _— the rapid produc- 
tion of duplicate parts. . 














Facing and Counterboring Tool 
Genesee Manufacturing Co., Rochester, N. Y. 
“American Machinist,” Apr. 25, 1918 








For counterboring, facing and forming 
operations. The features claimed are that 
the chip space is not reduced by repeated 
sharpenings, and that no special jig or ma- 
chine is necessary for grinding. In grind- 
ing, the blades may be tested with a square, 
and after being finished are replaced in 
their slots against the bushing, this auto- 
matically bringing each cutting edge into 
proper alignment. The blades are placed 
at an angle of 12 deg. for steel, malleable 
iron, etc., and radial for brass and other 
soft material. The tool is made with either 
two or three cutters. At present made in 
four sizes without outside diameters of 
from 2 to 4% in. having facing capacities 
of from 13 to 34 in. respectively. Shanks 
are Morse taper from No. 2 to No. 4. 
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WEEKLY PRICE GUIDE OF 


IRON AND STEEL 


The Government Schedule of steel prices went into effect Sept. 24. 
Pig iron was set at $33 per ton; pig iron differentials were announced by 
the American Iron and Steel Institute on Nov. 3. Washington announced 
sheet and pipe prices on Nov. 5. Warehouse prices have been revised, as 
shown, by agreement between the War Industries Board and the ware- 
houses; new schedule in effect Nov. 15. Effective Apr. 1, the price of 
basic iron was fixed at $32, and standard Bessemer at $35.20 at Valley 
furnace, prices of other irons remaining the same as last quarter. 


PIG IRON—Quotations per ton were current as follows at the points 
and dates indicated: 


Apr. 25 One Month One 
1918 Ago Year Ago 
No. 2 Southern Foundry, Birmingham.. $33.00 $33.00 $33.00 
No. 2 Southern Foundry, Chicago. 33.00 33.00 teas 
* Bessemer, Pittsburgh 36.15 37.25 38.95 
*Basic, Pittsburgh .......... 32.00 33.95 40.00 
No. 2X, Philadelphia ..... 34.25 33.75 40.00 
~~ A ROPE 33.00 33.95 38.00 
No. 2 Southern_ Cincinnati. -- 35.90 35.90 35.00 
Basic, Eastern Pennsylvania........... 32.75 33.75 36.00 
*Delivered Pittsburgh; f.o.b. Valley, 95 cents less 
STEEL SHAPES—tThe following base prices per 100 Ib. are for 
structural shapes 3 in. by % in. and larger, and plates % in. and 


heavier, from jobbers’ warehouses at the cities named: 


-—Cleveland—. —Chicago— 
One One 


ne One n 
Apr. 25, Month Year Apr.25, Year Apr. 25, Year 
1918 Ago Ago 1918 Ago 1918 Ago 
Structural shapes ...$4.195 $4.195 $4.50 $4.20 $4.10 $4.20 $4.50 
Soft steel bars...... 4.095 4.095 4.35 4.20 4.00 4.10 4.25 
Soft steel bar shapes. 098 4.095 435 4.20 4. 00 0 4.25 


Plates, 4 to lin. thick 4.445 4445 6.50 4.20 5.50 


BAR tRON—Prices per 100 Ib. at the places named are as follows: 


Apr. 25,1918 One Year Ago 
EE ee $3.50 $3.60 
_ i hy 4.70 4.25 
Warehouse, Cleveland ......... 4.10 4.00 
SOE, GEE wceccecccccceveesase 4.10 3.90 


STEEL SHEETS—tThe following are the prices in cents per 
peund from johbers’ warehouse at the cities named: 


a -— New York —. Cleveland -—Chicago—, 
v7 : 
ps3 | P ra | 

sa= 2 = | aZ of © 64 

234 as §6866Slh68SS& CUG&e 8s8 «CU «C888 

ae6 <2 622 652 <2 S64 <2 SH< 
*No. 28 black....... 5.00 6445 6445 7.50 6.385 625 6.45 6.25 
*No. 26 bilack....... 4.90 6.345 6.345 7.40 6.285 6.15 6.35 6.15 
*Nos. 22 and 24 black 4.85 6.295 6.295 7.35 6.235 6.10 6.30 6.10 
Nos. 18 and 26 black 4.80 6.245 6.245 7.30 6.185 6.05 6.25 6.05 
No. 16 blue annealed. 4.45 5.645 5.645 6.70 5.585 5.95 5.65 5.95 
No. 14 blue annealed. 4.35 5.545 5.545 6.60 5.485 5.85 5.55 5.85 
No. 10 blue annealed. 4.25 5.445 5.445 6.55 5.385 5.80 5.45 5.80 
*No. 28 galvanized.. 6.25 f 695 7.695 6.50 7.635 5.75 7.70 5.75 
No. 24 galvanized... 5.80 7.245 q° 245 9.00 7.335 8.00 7.40 8.00 
*No. 26 galvanized... 5.95 7.395 7.395 8.70 7.185 7.7 740 7.70 


*For painted corrugated sheets add 30c. per 100 Ib. for 25 to 28 gage: 
25c. for 19 to 24 gages: for galvanized corrugated sheets add 5c., all gages. 


COLD DRAWN STEEL SHAFTING—From warehouse to consumers 
requiring at least 1000 Ib. of a size (smaller quantities take the standard 
extras) the following discounts hold: 


Apr. 25, 1918 One Year Ago 
PT, pcektabae coven eeewes dae List pus 18% List plus 25% 
Pt ccenkkenw cee SeOetes 606 ne ae List plus 10% List plus 10% 
DE waed666e000000 606060060400 List plus 10% List plus 5% 


DRILL ROD—Discounts from list price are as follows at the 
places named: 


Extra Standard 
SE SE cs Seeks cee Gnewéhiws onsdebecoucens 30 % 40% 
EEE Bo ce ee cerccdeetoccucsseteserecsoues 35% 40% 
cada sPeut bhknb oles dae th Oks 66a wa sn ws 35% 40% 
SWEDISH (NORWAY) IRON—The average price per 100 Ib. in 
ton lots, is: 

Apr. 25.1918 One Year Ago 
ee cv entset aces teste P $15.00 $9.5 
CNM, ccc cee eee eseeesececesesese 15.00 7.00 
GE iccncekces ccbeceuvesbatess cece 15.00 8.25 


In coils an advance of 50c. usually is charged. 
Note—Stock very scarce generally. 


WELDING MATERIAL (SWEDISH)—Prices are as follows in cents 
per pound f.o.b. New York, in 100-Ib. lots and over: 


Welding Wire* Cast-Iron Welding Rods 


Ss § Oe 16.00 
>. 8. & and No. by 19 in. long......... 14.00 
Bs. Hand no: ib 3S > Saepeere 12.00 
Te ace etaunet 21.00 @ 30.00 Wey Me OR. BRB ec ccccccce 12.00 
a +3 " poy &:: *Special Welding Wire 
eo a ae bs TRG 33.00 
Eee ee guneesnsns ; Bere ceyere sari sher<s: 30.00 
deputioqunssne+é6006e0" 38 





Ucn 


MISCELLANEOUS STEEL—tThe following quotations in cents 
per pound are from warehouse at the places named: 


New York Cleveland Chicago 
Apr. 25,1918 Apr. 25,1918 Apr. 25, 1918 
. mererrr trey eT 4.10 4.04 +.00 
Pe O00R sds adenweneeo= 5.70 4.35 4.25 
Openhearth spring steel. . 7.50 8.00 8.25 
Spring steel (crucible anal- 

SD -_ wc 68 8G 'R to 0% 69's 11.00 11.265 * 11.25 
Coppered bessemer rods. . 7.00 8.00 7.00 
Bee GT occ cee cgeces 4.94% 4.75 4.95 
Cold-rolled strip steel.... 9.00 8.25 8.25 
Floor plates ........ 6.19% 6.00 6.00 


PIPE—The following discounts are for carload lots f.o.b. Pittsburgh; 
basing card of Nov. 6, 1917, for steel pipe and for iron pipe: 


BUTT WELD 


teel ron 
Inches Black Galvanized Inches Black Galvanized 
%. 4% and %.. 44% 17% Th GO Bb ccvece 33% 17% 
7 pe0neeeeen’ 48% 33% % 
7 OG Qecccewsd 51% 37% % 
LAP WELD 
Teen 44% 0 ees 26% 12% 
2 Oe Ges wean 47% 34% % 2% to 4...... 28% 15% 
Gee - GW Giseccse 28% 15% 
BUTT WELD. EXTRA STRONG PLAIN ENDS 
%. % and %.. 40% 22% % % to 1%..... 33 % 18% 
 scenegeetos 45 % 32% % 
TH OW BMeccee 49 % 36% % 

LAP WELD. EXTRA STRONG PLAIN ENDS 
Pore 2 42% See - ie awh atedetins 27% 14% 
SM OD Geecass 45% 33% % ak OP Mivceenns 29% 17% 
4% te G...06- 4% 32% % + SP Be ccccse 28% 16% 


Stock discounts in cities named are as follows: 
—New Yerk—, --Gaveent— o—- Giienge — 


Gal- 
Black vanized Black vanized Black vanized 


to 3 in. steel butt welded 38% 22% 43% 28% 42.8% 27.8% 
3% to 6 in. steel lap welded 18% List 39% 25% 38.8% 18.8% 


Malleable fittings. Class B and C, from New York stock sell at list 
price. Cast iron. standard sizes, 15 and 5%. 


METALS 


MISCELLANEOUS METALS—Present and past New York quotations 
in cents per pound, in carload lots: 


Apr. 25, One One Year 

1918 Month Ago Ago 

CE, CD bs pbb eesti cocscces 23.50* 23.50 34.00 
Pn Eb onaean onsaescesscen 87.00 85.00 55.00 
Dt ste bedts bo WCRe eas 48 e046 eaee t 6.95 7.25 9.75 
EES ee eer 7.0 7.75 10.75 

*Government price 
ST. LOUIS 

Pn 4. di dakctee When eaneeseneee 6.80 7.10 10.50 
PEE. od PRUE UE 6446465660 c860060 6000 6.75 7.75 10.75 


At the places named, the following prices in cents per pound prevail, 
for 1 ton or more: 
wwe York. —Cleveland—, ieeeneamiae 
we 


he] 
RN iJ 


a 
) = © -© 
bg ©f°0 ef° ES efo £6 of9 
= cote ow ou & cou 
qa S22 6=¢2 <2 S52 <2 54 
Copper sheets, base. 31.50-33.00 32.00 44.00 35.00 44.00 34.50 43.00 
Copper wire (carload 
rere 32.00 32.00 39.50 34.00 43.00 34.50 40.00 
Brass sheets ...... 30.75 30.75 45.50 30.00 43.00 30.00 43.50 
Brass pipe base.... 36.50 36.50 47.50 41.00 52.00 40.00 47.50 
Solder % and 
(ease lots) ..... 62.00 62.00 33.88 49.50 33.50 50.00 34.00 


cold rolled 14 oz. and 


Copper sheets quoted above hot rolled 16 oz.., 
20-in. widths and 


heavier, add ic.; polished takes 1c. per sq.ft. extra for 
under; over 20 in.. 2c. 


BRASS RODS—tThe following quotations are for large lots, 
mill, 100 Ib. and over, warehouse; 25% to be added to mill prices 


for extras; 50% to be added to warehouse — for extras: 


IP Prrrreererr er ce TTT Ter Te Te ee 05.2 

i ch cee han hn eek eee ne oe wie Oeale 26.25 45 50 
CUOVONAME 2. ccc cccccccccesccsccccccces 30.0 42.00 
CE Sab dened wake ebekb «6 0 66 0% wadic 29.50 42.50 


ZINC SHEETS—The following prices in cents per pound prevail: 
eS a cvs a06050 ce beeddeebs cheb vewabeheceusns 19.00 





Apr. 25, 0 Apr. 25 On 
1918 Year Ago 1918 Year Ago 
EEE, ae 21.50 22.0 23.00 23 
DE e666 es sé es esos 20.00 23.00 20.5 23.25 
EE chucudeers vseven’s 21.00 22.50 21.50 23.00 


ANTIMONY—Chinese and Japanese brands in cents per pound. ia 
ton lots, for spot delivery, duty paid: 
Apr. 26. 6 1918 One or, Ago 


iARGedeve ehecboepe cecensee sa 37.00 
35.00 
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Speed Up—We have got to win the war 








F ESHOP MATERIALS AND SUPPLIES 


0000001410180 20 EDTADANOUONAUORGOANOEAUUONDRNDEUG HEAD ONAOUNOUENOOOGAOGUOOOOAOOGOONOOUGODUCOUONOOGOONOOOEONOOOLONEOONGNOEOOOOOOUNOOUOOOOOGOOOGOOEOOUGOOONGOOROOOOOOUEN* OOOOH ESUOGOODSNONOUOOOOEEOOEOOOEOOOEOUOEOOUEOUOOOUUEOUENOUOOOOOOOOOOOUOOOT OOOO EGOEGUOGGDUEEOEOUONNOENGAUEGOUOGU NGA eGOUEOOUoeAToeAdoOAUeNAToOAUoHHO HENNING: 
OLD METALS—The following are tne dealers’ purchasing MISCELL ANEOUS 
prices in cents per pound: 
-— New York —, Kor. 55. One SEAMLESS DRAWN TUBING—The base price in cents per pound 
Apr. 25, One pr. : from warehouse in 100-Ib. lots is as follows: 
is Ee os nae ee : ate 
ver, heavy and crucible 22. : 29. : ew Yor Cleveland Chicago 
Goer’ heavy and wire... 21.00 28.00 28.00 37,00 21.00 EE Ce CY Free 39.00 41.00 
Copper, light and bottoms 19.00 24.75 24.00 25.00 20.50 NE Els co rd tad se a Mn, 4 ay: Ww Hew 0 36.50 70. 00 38.00 
Lead, heavy ..........-. 6.00 8.00 6.00 9.75 6.00 
errr 5.00 7.50 5.00 6.25 5.00 : . : ; 
Brass, heavy .......... 14.25 17.75 18.00 19.00 15.50-20.00 For immediate stock shipment 3c. is usually added. The prices of 
Reem, BOE «ccccnsenes 10.50 13.75 14.00 14.50 12-1 course vary with the quantity purchased. For lots of less than 100 Ib. 
No. 1 yellow brass turnings 12.50 19.00 9.00 17.50 13.00 but not less than 75 Ib., the advance is 1c.; for lots of less than 75 Ib. 
ZiNC eevee cece eee 5.25 8.00 5.00 7. 5.50 but not less than 50 Ib., the advance is 2%4c. over base (100-Ib. lots); 


ALUMINUM—tThe following prices are from warehouse at 
places named: : 
_ 90% p New York Cleveland Chicago 
No. 1 aluminum, guarant over ‘o 
in ingots for remelting (ton lots) per “Tb. 32. 32.20c. 33 %c. 
This is the Government price for lots of ‘ae 1 to 14 tons. 


COPPER BARS from warehouse sell as follows in cents per pound, 
for ton lots and over: 


Apr. 25, 1918 One Year Ago 
BM ccrxckctatapeses ess Oe enw eeeee 36.00 41.00 
By ck ba twee kndee hie ws ok eke eee eee 35.00 45.00 
SE ccc ccudewsas 0 0G0s id evES Cees 35.00 43.50 


BABBITT METAL—Warehouse prices in cents per pound: 


7-—New York——, ——Cleveland——_, ———Chicago——, 
Ap. 25, On Apr. 25, _ One Apr. 25, One 
1918 Year Ago 918 Year Ago 1918 Year Ago 
Best grade... 90.00 65.00 27.00 62.00 90.00 60.00 
Commercial .. 50.00 35.00 22.00 19.75 30.00 25.00 
SHOP SUPPLIES 


NUTS—From warehouse at the places named, on fair-sized 
erders, the following amount is deducted from list: 


-——New York—. -—Cleveland—, -— Chicago —. 

Apr. 25, One Apr. 25, One. Apr. 25, One 
1918 YearAgo 1918 Year Ago W918 Year Ago 
Hot pressed square. . . $1.05 $0.50 $1.40 $2.75 $1.05 $3.00 
Hot pressed hexagon. .85 .50 1.20 2.75 .85 3.00 
Cold punched square. 1.00 50 75 2.50 1.00 . 2.50 
Cold punched hexagon 1.00 .50 -75 3.00 1.00 3.00 


Semifinished nuts sell at the following discounts from list price: 


Apr. 25,1918 One Year Ago 
0 a ee re eee one ee 40% 50 % 
SE: <4 cteakigneidslnwwda € he dei the sae we 60 % 50—10% 
CD ocd stiencdekicass (edeWaswaeiitdas 50% 50—10% 


CARRIAGE BOLTS—From warehouses at the places named 
the following discounts from list are in effect: 


New York Cleveland Chicago 
OP OO tanetekcs hae anh ede 30 % 45% 0—2% % 
cer ond Pe kerkwenaseanes 10% 334% 30—5 % 


_RaCeIne BOLTS—Warehouse discounts in the following 
es: . 


New York Cleveland Chicago 
% by 4 in. and smaller............ 30—5% 40—10% 40—10% 
Larger and longer up to lin. by 30in. 30% 30—5 334 % 
WASHERS—From warehouses at the 9 named the following 
amount is deducted from list price: 
For wrought-iron washers: 
New York ..... $3.00 Cleveland ..... $3.00 Chicago ..... $3.00 


For cast-iron washers the base price per 100 Ib. is as follows: 
New York $3.50 Cleveland $3.50 Chicago 


COPPER RIVETS AND BURBS sell at the following rate from 
Warehouse: 


+ Rivets ee 

Apr. 25, 1918 One Year Ago Apr. 25, 1918 One Year Ago 

Gaveland. List plus 10% List pei 10% List plus 10% List plus 10% 
price List List price List price 

New Tork: 20% from list 10- 26 % from List plus 5% 10.2% % from 





BIVETS—tThe following quotations are allowed for fair-sized 
erders from warehouse: 


New York Cleveland Chicago 
Steel | and smaller.............. 30 % 35 % 40% * 
IE 30% 35% 40% * 


*For less than keg lots the discount is 35%. 


Button heads, %, 7, 1 in. diameter by 2 in. to 5 in. sell as fol- 
ews per 100 Ib.: 


New York. .$6.09% Cleveland. .$5.35 Chicago. .$5.50 Pittsburgh. $4.65 


Coneheads, same sizes 
9% Cleveland. -$5.45 Chicago. .$5.60 Pittsburgh. . $4.75 


New York. .$6.19 





for less than 50 Ib, but not less than 25 ib., 5c. should be added to the 
base price; and for quantities under 25 Ib. the increase above base is 10c. 


TIN PLATES—Warehouse prices per box: 


Coke tin plate, 14 x 20: 
—New York—~ -—— Cleveland —, —- Chicage —, 


Jan. 11, Apr. 25, One Apr. 25, One 

1918 918 year ago 1918 year ago 
| See ee $12.00 $10.00 %. 50 sit. 75 $8. 50 
De Gh ee Cc neteckude 12.15 10.15 9.65 11.90 8.65 

Terne plate, 20 x 28: 
Base Net Coat- 

Weight Weight ing ” 
100 Ib. 200 Ee $19.00 $18.95 $14.95 $14.95 $13.80 
Ic. Saeaeege 19.30 19.25 15.25 15.25 14.15 
I.C., A Se rr 21.30 21.75 17.85 17.05 16.45 
1. C. fea 21.50 21.75 16.10 16.10 14.95 
I. C. er, ks pe eee 22.00 22.50 16.60 16.60 15.50 
I.C. sa a alvin: 22.50 23.25 17.75 17.75 16.40 
I.C, = Saparer 23.00 24.50 18.50 18.50 17.35 
I. C. EE eRe 23.50 25.75 19.50 19.50 18.30 
I. C. i MD ists os hai 25.00 26.75 20.50 20.50 19.20 
a oe re ee 25.50 28.00 21.75 21.75 20.45 


Note—Quotations for New York furnished only 
Above are the last market prices quoted, about Jan. 11. 


on application. 


COTTON WASTE—The following prices are in cents per pound: 


New York—————_. 
1918 One Year Ago Chevgiand 


Apr. 25, Chicago 
10.00 to 12.00 F 
16.00 


.00 to 15.00 


Cohered mixed. . 12 
10.00 to 12,00 


Co reer 


8.50 to 12.00 
11.00 t0 13.00 13.00 to 15.00 


SAL SODA sells as follows per 100 Ib.: 
Apr. 25,1918 One Month Ago One Year Ago 
$1. $ $1. 


NE bu 0:0 9 0h 04/8. om a 15 1.75 75 
0 eG a's bs wa, & waa -75 1.75 1.75 
Ea ea 2.35 2.35 2.10 
TSS 0s 8% barelke Sec 2.00 2.00 1.85 


COKE—The following are prices per net ton at ovens, Connells- 
ville, and cover the past four weeks: 


Apr.25 Apr.18 Apr.il Apr.4 Mar. 28 
Prompt furnace ....... 6.00 6.00 6.00 $6.00 $6.00 
Prompt foundry ....... 7.00 7.00 7.00 7.00 7.00 


WIPING CLOTHS —Jobbers’ price per 1000 is as follows: 
13%x13% 13 ui x 20% 

Cleveland 5.00 
Chicago 33.00 


LAY—The followin rices prevail: 
FIRE © se 25, 1918 1 Month Ago 
eee. cate utsiaral b ab wcaiie alee . -100-Ib. _~ 90.50 $0.50 


Chicago 
Easel spapehe it adi ber habead henyde 375-Ib. bag 2.00 


Cleveland 


ROLL SULPHUR in 360-lb. bbl. sells as followr per 100 Ib.: 


Apr. 25,1918 One Month Ago One Year Ago 
ee TE ow eevaceceun $4.30 $4.30 $2.50 
PE s sn en tae eee o% 4.50 4.50 2.60 
Ek cyan Seb wes o's 4.00 4.00 2.90 


LINSEED OIL—These prices are per gallon: 


-—New York—, -— Gyvetens —. — Chicago ——~ 
Apr. 25, One Apr. One Apr.25, One 
1918 Year Ago pois’ ear Ago 1918 Year Ago 
Raw per barrel . $1.55* $1.13 $1.65 a 13 $1.65 $1.05 
-gal. cans ....... 1.65* 1.23 1.80 1.23 1.75 1.15 


WHITE AND RED LEAD in 500-Ib lots sell as follows in cents 
per pound: 

i Red. —— —- White——_, 

Apr. 25,1918 1 Year Ago Avr. 2 5,1918 1 Yr. Aog 


Dry 
and In Oil and tn O11 


Dry In Oil Dry In Oil 
25- and 50-Ib. kegs 11.! 11.00 11. 11.50 .50 1, 
12%-Ib. keg ..... 11. 11. .75 7 1, 
100-Ib. keg ... ef 11. 00 i 1, 
1- to 5-Ib. cans... 13. 13. 3 





















NEW 
and 
ENLARGED 
SHOPS 


Consult the Buying Section 
when in need of machinery or supplies 











METAL WORKING 











NEW ENGLAND STATES 
Conn., Bridgeport—The Bryant Electric Co., 
142 State St.. plans to build 1-story addition 


to its factory. 

Conn., Hartford—The Arrow Electric Co., 99 
Hawthorne St., has awarded the contract for 
the erection of a 3-story, 80 x 135 ft. addition 
to its plant. Noted Apr. 18. 


Conn., Hartford—L. E. Rhodes, Oak St., 
manufacturer of machinery, has had plans pre- 
pared by Johnson & Burns, Arch., for the erec- 
tion of a 1-story 21 x 35 ft. factory. 


Conn,., Meridan—The Malleable Iron Fittings 
Co., has awarded the contract for a 2-story. 
61 x 121 ft. and a 1-story, 40 x 50 ft. additions 
to its plant. 

Conn., New Britain—The Skinner Chuck Co.., 
344 Church St., has awarded the contract for 
the erection of a l-story, 28 x 51 ft. addition 
to its factory. Estimated cost, $10,000. 


Conn., New Haven—The Eastern Machine 
Screw Go.. Truman St., has awarded the con- 
tract for the erection of a 1-story addition to 
its plant. 

Conn., New London—The Bureau of Yards 
and Docks Navy Dept., Wash., D. C., will soon 
award the contract for a machine shop to be 
vrected here. Estimated cost, $13,000. Noted 
Apr. 25. 

Conn., Portland—The Gildersleeve Ship Con- 
struction Co., Gildersleeve, is building a new 
shipyard here for the construction of wooden 
ships. Estimated cost, $1,000,000. 


Conn,, Stamford—Baer Bros., Canal St.. 
manufacturer of castings, is rebuilding its 3- 
story, 75 x 300 ft. factory buildings recently 


destroyed by fire. 

Conn., Stamford—The Stamford Electric and 
Manufacturing Co., 216 Fairfield Ave.. has had 
plans prepared for an addition to its plant. 


Waterbury—The Waterbury Clock Co., 
is receiving bids for the erec- 
addition to P og 
Bee 


Conn., 
31 Cherry Ave., 
tion of a l1-story, 60 x 90 ft. 
plant. . E. Benedict, 51 Leavenworth 
Arch, Noted Apr. 4. 

Conn,., Waterbury—Fire recently damaged one 
of the storerooms of the Waterbury Manufac- 
turing Co., 568 North Main St.. manufacturer 
of brass goods. This item was incorrectly noted 
in our issue of Apr. 11. 

Conn,, Waterbury—The Waterbury Tool Co.. 
Watertown Ave., has awarded the contract for 
the erection of a l-story, 30 x 70 ft. addition 
to its plant. 


Mass., Boston—Fire recently damaged the 
plant of the American Glue Co., Beverlyn and 
‘Causeway St. 

Mass., Boston—Fire recently damaged the 


lant of the Eastern Metal and Refining Co., 


nn and Causeway St. 


Fitchburg—The Simonds Manufac- 
turing. Go Willow St.. manufatcurer of saws 
and knives, has had plans prepared for a 3- 
story 50x 140 ft. addition to its plant. J. O. 
De Wolf, 19 Milk St., Boston, Arch. 


Mass., Holyoke—The Worthington Pump Ma 
chinery ‘Corporation, Deane Works, Appleton St., 
plans to build a 150 x 200 ft. erecting and ma- 
chine shop and a 50 x 200 ft. foundry. The 
company will install cranes, foundry and ma- 


chine shop equipment. Estimated cost, 
| >,000. L. R. Howes, c/o Deane Work, 
ner. 


Mass, Neponsit—The Lundin Steel Castings 
is in the market for a 5-ton crane. 

Mass., Spring icle—The United Electric Light 
Co., State as awarded the contract for — 
proving its plant. Estimated cost, $300,000. 

Mass., Webster—The Webster Dye and Yarn 
Mills, Inc., Deslauriers Ave., has had Hey? pre- 

ft. 


Co. 


pared for the erection of a 3-story. 
Estimated cost, "$10. 000. 


Co., 
has had plans prepared by 


ardition to its mill. 


Mass., Westfield—The Foster Machine 
South “Broad St.. 











M. B. Harding, Arch., 33 Elm St., 


tion of a machine shop. 


Mass., West 
Manufacturing 
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for the erec- 


gfield—The Gilbert & Barker 


Cold Springs Ave., manu- 


facturer of gas machinery and tanks, will soon 


receive bids for a 2-story, 83 x : 
concrete and steel 


Union St. McCli 


ntock 


Springfield, Arch. 


Mass. 
Plant of 
N, 


H., Sunapee— 
has acquired the plant of the U. S. Ham 


facto 


& Craig, 


., Worcester—Fire recently damaged the 
the New England Steel Roofing Co. _ 


341 
to be erected 
23 Lyman 


ft. brick. 


on 
St.. 


The Brampton Woolen n Co. 


and plans to remodel 


machinery. 


Co., 


same and install new 


MIDDLE ATLANTIC STATES 


Del., Port Penn—The Marlin Rockwell Lead- 
ing Co. c/o the Marlin Rockwell Arms Corpora- 


tion, 14 Wall St.. New York City, plans to 
build a plant. 

Md., Aberdeen—The Aberdeen Proying 
Ground is in the market for machine shop 
equipment. 


N. J., Atlantic City—The Wright-Martin Cor- 


poration, 60 


Bway.. 


New York City, plans to 


build a plant here for the manufacturing of 


airplanes. 


N. J., Newark—The American Can Co., 
plans to build a 1-story steel 
and concrete factory. Estimated cost, $13,800. 


Elizabeth Ave.. 


N. d., 
Sylvan Ave.. 


Newark—The Martin Dennis Co., 
manufacturer of tanners supplies, 


312 


170 


plans to build a 1-story and 2-story, 82 x 125 


ft. brick 
$29,401. 


N. 


St., Rochester, 


and Refining Co.. plans to build a 75 x_ 122 
addition to its plant. 
Plainfield—The 

52 Vanderbilt Ave., 
the plz 


N. 4., 
Metals Co. 
has pure hased 


Steel MBafe Co., 


and Cable Co., 


ft. 
Noted Apr. 18 


Me Be 


and steel factory. 


4., Newark—G. E. Taylor, 


Estimated cost, 


91 Middlesex 


plans to build a plant 
here for the manufacturer of barometrical in- 
struments for airplanes, etc. 


N. J., Perth Amboy—The American Smelting 


Estimated cost, $7 


ant 


of 


ft. 


5,000. 


British-American 
New York City, 
the Manganese 


here, and plans to equip same 
for the manufacture of ship fittings and heavy 
marine hardware. 

N. J., Trenton—The Crescent Insulated Wire 


Olden 


and 
awarded the contract for a 


cable factory. Estimated cost, 


Taylor St., 


has 


3-story. 83 x 103 
$100,000. 


N. Y¥., Albany—The Albany Foundry Co.. Van 
Renssalaer Island, has awarded the contract for 


the erection of a 1-story, 49 x 112 ft. 


to its plant. 
HN. Wa 
poration, Wash., 


of the Albany Boat Corporation. 


D. 


Albany—The Emergency 
C., has acquired the plant 
700 Bw 


Fleet 


addition 


Cor 


ay.. 


and plans to enlarge same for the manufacture 
of hydroplane hulls. 


MN. Vo 
ter Co.., 
story. 
$75,000. 

N. ¥.,. 


Harvest 


Rotary Engine Co... 646 Main St., 
ared for an addition to its plant at Elm- 
and the Erie R.R. 


prep: 
wood Ave., 


150 x 160 ft. 


er Ave., 


Batavia—The Massey Harris Harves- 


will build a 1 and 2- 


factory. 


Estimated cost, 


Buffalo—The Augustine Automatic 
has had plans 


N. Y., Buffalo—The Donner Steel Co., Abbott 


Rd.., 
plant. 


plans to build several 


additions to 


its 


N. Y., Buffalo—The Pratt & Letchworth Co.. 


189 Tonawanda 
for a i1-story, 
sounds and m 
$200,000. 

N. 
Ave.., 


Y¥., 


St.. 


210 x 300 x 140 x 
Estimated cost, 


achine 


shop. 


320 


has awarded the contract 


ft. 


City Islandé—R. Jacob. City Island 
has had plans prepared for a 1-story, 


60 x 200 ft. rein-con. factory on Pilot St. near 
for the manufacture of air- 


City Island Ave., 
planes. 
N. Yo 
poration. c/o 
Saranac Lake, 


erection of a 1-story. 50 x 160 


Ruser 


& 


mated cost. $40,000. 4G. 
o-«: Lake, Arch. 
~» New York— 


N. 
The ‘cated Rea 


Ity Co., 


Muller. 


Schrader, Main 


(Pereush of Bronx 





1 West 18ist St., 


Malone—The Northern Garage Cor- 
18 Bway.. 
is having plans prepared for the 
ft. garage. Esti- 


St., 


-— 
has 








had plans prepared by S. Cohen, Arch., 42 
era Sq., for the erection of a 1 ory 25 x 
45-ft. garage. Estimated cost, $20,000. 


N. Y., New York—(Borough of Brooklyn)— 
I. 8S. Bushey & Sons, foot of 20th St., has ac- 
quired a site on the Gowanus Canal and plans 
to establish a shipyard 

N. Y., New York—(Borou — 4 of yer 2 
The Hauck Manufacturing llth St., 
manufacturer of oil burners, ”, aliens a 
site on 10th St., near 2nd Ave., and plans to 
build an addition to its plant. 


N. Y¥., New York—(Borough of Brooklyn)— 
The Lanan King Realty Co., 186 Flushing Ave.. 
has awarded the contract for a 1-story, 121 x 
132 ft. garage. Estimated cost, $30,000. 


N. Y¥., New York—(Borough of Brooklyn) 
The Morse Dry Dock Co., 58th St. and Ist Ave.. 
has had plans prepared for the erection of a 
i-story, 100 x 175 ft. forge shop. Estimated 
cost, $70,000. Post & McCord, 101 Park Ave.. 
New York a Arch. 

1 Y., New York—(Borough of Brooklyn)— 
M. Reilly, 211 Bond St., has had plans pre- 
ared by Bly & Haman, Arch., 833 St. Johns 
lace, for the erection of a 1-story, 75 x 200 
ft. garage. Estimated cost, $20,000. 


N. Y¥., New York—(Borough of Brooklyn)— 
The Tickle Eng. Co., Deleva St., will soon re- 
ceive bids for the erection of a Sonate, shop 
and garage. Estimated cost, $35,000 ~~ Se 
Short, 570 Macon St., Arch. 


N. Y., New gS ma Or a of Manhattan) 
—J. A. Bolch, 78 West 11th St., has awarded 
the contract for the erection of a 2%%-story, 
23 x 63 ft. addition to his machine shop. Esti- 
mated cost, $7,000. Noted Mar. 14. 


N. ¥., New York—(Borough of Manhattan) 
—The Healton Garage Co., 3536 Bway.. has 
awarded the contract for a 1-story, 100 x 200 
ft. garage. Estimated cost, $35,000. Noted 
Apr. 11. 

N. Y¥., New York—(Borough of Manhattan) 
—J. Schnumacher, 176 East 111th St., has had 
plans prepared by Sheinart, Arch., 194 
Bowery, for the erection of a i starr. 100 x 150 
ft. garage. Estimated cost, $45,000 


N. Y., New York—(Borough of Queens)— 
The Irving Iron Works, Creek St.. Long Island 
City, will build a factory. Estimated cost, 
$3,000. Noted Mar. 7. 

N. Y¥., New York—(Borough of Queens)— 
The J. Simmons Co., 110 Center St.. New York 


City has asqui, a site in the Degno, Terminal 
secton, Long Island Ctiy, extending ‘trom Nott 
Ave. and Manly St. to Anable Ave. and Orton 
St. and plans to build a plant for the manu- 
facture of steel specialties, plumbers’ sup 


plies, etc. 

N. Y., Oneida—The Oneida National Chuck 
Co., 43 Cedar St.. manufacturer of machine 
chucks, has had plans prepared for a 2-story, 
40 x 100 4 addition to its plant. Estimated 
cost, $11,000 

m We Poughkeepsie—The Wright-Martin 
Corporation, 60 Bway., New York City, plans 
to build a plant here for the manufacture of 
airplanes. 

Rm. Wo 
chine Co.. 
chinery, plans to build a factory. 
Treas. 


Rochester—The Mayer Coating Ma- 
manufacturer of paper costing ma- 
Cc. W. Mayer. 


N. Y., Schen —The American Locomo- 
bile Co., North Jay St., is in the market for a 
10-ton crane. 


N. Y¥., Syracuse—The Smith Wheel Co., 101 
North Geddes St., has acquired the plant of the 
Palmer-Moore Co. and plans to build several 
oe to same. 


Penn. ocmabemp the Richard Manufac- 
terion ng Co. has awarded the contract for a 50 x 
50 ft. machine shop. 

Penn., Chester—J. Worrell, 905 West om 
and Springfield St., will build a i-story, 24 x 50 
ft. brass foundry. Estimated cost st. $4,00 

Penn., _Columbia—The Columbia em 


Castings Co., plans to build a TY addition 
to bw plant. Estimated cost, $10,00 
Easton—The Ingersol-Rand a. manu- 
aa of mining machinery, plans to build an 
addition to its plant in western part of city. 
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Industrial Training for the War Maimed 


in Great Britain 
By I. William Chubb 




















The general problem of the return of an army 
from war to ordinary industry has many phases, 
and nowhere is it more difficult of solving than in 
the case of men who are maimed or mutilated. 
The fact is being realized in all the countries ac- 
tively engaged in the world war, and in Great 
Britain a fairly complete scheme of training men 
thus handicapped for the ordinary battle of life 
is in process of preparation and to an extent in 
actual operation. But some large proportion of 
it is on paper only. 





about 7000 British maimed and disabled men all 
told have been restored to active occupation. 
Major Robert Mitchell, director of training at the 
British Ministry of Pensions, has informed the writer 
that at pres- 


[ l TO the present it would appear that only 


the particular activity he wishes to enter. The scheme 
as a national effort is quite new, and the government 
department concerned can hardly be blamed if every- 
thing is not absolutely ready yet or if some of the minor 
schemes, although intended to lead to permanent em- 
ployment, are only of temporary value. Few people in 
Great Britain will question the national advantage of 
training such men. Burdened in any event by an 
enormous war debt and the changes it brings with it, 
to say nothing of heavy pension claims, the country 
after the war will need the maximum number of direct 
producers and the minimum of nonproducing consumers 
of wealth. 

Clearly the problem is by no means simple even when 
the exact methods to be followed have been determined, 
for until the war is ended the total number of men to be 
provided for is a mere matter of estimate, while the 
course of the war itself determines day by day the num- 
ber of individual cases that must be treated. How the 
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men in Great . 
Britain are in 
training, and 
that shortly 
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there will be Great Britain 
facilities for some 103,588 
between 4000 men, _includ- 
and 5000 men. ing warrant 
It is believed officers, non- 


that if all the 
necessary ma- 
chinery, ma- 
terialand 
other wise, 
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men, were of- 
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ble, acecommo- the war; by 
dation could | >’ K3"> @ @ , 2" mF @) the end of 
be readily | April, 1917, 
provided for ‘a ae re the total of 
between 10,- 1 yi ja Ue * all ranks was 
000 and 15,- | [] ~—-3"- H kf ||) E 160,056, while 
000 men. by the end of 
What this , 5 e ptember, 
means in an- 1917, the offi- 
nual increase FIG. 1. ELEMENTARY COURSE IN BENCH WORK cers and men 
in British discharged 


productive power will depend, of course, on the time 


from the army and navy were estimated unofficially at 


of training, which necessarily will vary according to 225,000. These figures, the best at present available, 


the physical and mental capacity of the individual and 


are not exactly comparable with each other, but they 
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at least show in a clear and general way a rapid increase. 
Analysis made of some cases prove that about 55 per 
cent. of the discharge of private soldiers is due to dis- 
ease and 45 per cent. to wounds and injuries. Consider- 
ing the total, injuries to the eyes account for a little 
more than 3 per cent.; injuries to the arms, about 10 
per cent. (more than 8 of the 10 not requiring ampu- 
tation) ; injuries to the hand not requiring amputation 
of whole hand, 6 per cent.; injury to leg, 15 per cent. (12 
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most successful being in connection with the Lord 
Roberts’ Memorial Workshops, some particulars of 
which are given below. As regards disabled soldiers 
generally, the process is as follows: The men are taken 
to large hospitals, and when they have received surgical 
and medical treatment they are usually sent to a con- 
valescent hospital and finally are discharged with a pen- 
sion. This pension varies both in accordance with the 
army rank and the actual disablement. Irrespective of 
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FIG. 2. 


out of the 15 not requiring amputation), and injury to 
the head, nearly 5 per cent. Of diseases, chest troubles 
account for more than 12 per cent. (half of them being 
tubercular cases); heart troubles, 11 per cent.; rheu- 
matism, 5 per cent., and nervous cases, nearly 5 per 
cent.; deafness (seldom total), 23 per cent.; epilepsy 
and frostbite, 1 per cent. each, with insanity nearly 
the same, and paraplegic (paralytic) cases, about 1} 
per cent. of the total. It is thought that the propor- 
tion of amputation cases will rise. 

While the main efforts to restore wounded men to a 
self-supporting condition are and must be national and 
official, one or two are of a semi-private character, the 





ADVANCED COURSE IN BENCH WORK 


any service pension, a disabled private soldier gets 
27s. 6d. ($6.60) a week if the degree of his disablement 
is regarded as 100 per cent., pensions diminishing ac- 
cording to disablement to 5s. 6d. ($1.32) a week for 
privates with a 20-per-cent. loss. For anything lower 
a gratuity is granted. 

The specific injuries regarded as constituting 100-per- 
cent. disablement include loss of two or more limbs, loss 
of an arm and an eye, loss of a leg and an eye, loss of 
both hands or of all fingers and thumbs, loss of both 
feet, loss of a hand and a foot, total loss of sight, total 
paralysis, insanity; wounds, injuries, or disease result- 
ing permanent disability; wounds of or injuries to in- 
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ternal, thoracic or abdominal organs involving total 
permanent disability; wounds of or injuries to head or 
brain involving total permanent disability or Jacksonian 
epilepsy; very severe facial disfigurement, and advanced 
cases of incurable disease. 

The full list is not given here, but it may be said that 
the loss of a leg at the hip or right arm at the shoulder 
or total loss of speech is regarded as an 80-per-cent. 
disablement, giving 22s. ($5.28) a week; total deafness, 
70 per cent., with 19s. 3d. ($4.62) a week; loss of vision 
of one eye, amputation of leg below the knee, or of left 
arm below the elbow, 50 per cent., with 13s. 9d. ($3.30) ; 
loss of thumb or four fingers of right hand, 40 per cent., 
with 11s. ($2.64), and loss of two fingers on either hand, 
20 per cent., with 5s. 6d. ($1.32). These rates are for 
privates, as stated, but a warrant officer may get 42s. 6d. 
($10.20) a week for 100-per-cent. disablement down to 
Ss. 6d. ($2.04) a week for a 20-per-cent. disablement. 
Due account is, of course, taken of men who are left- 
handed. Widows get at least 13s. 9d. ($3.30) a week, 
and as regards children under 16 years of age the allow- 
ance varies according to the degree of disablement of 
the man, being 5s. ($1.20) a week for full disablement 
for a first child, 4s. 2d. ($1) for a second, 3s. 4d. (80c.) 
for a third, and 2s. 6d. (60c.) for each other child. 

These pensions are payable in recognition of injuries, 
and once allowed are permanent. If a man returns to 
employment no deduction is made, whatever his earn- 
ings may amount to; neither is the employer encouraged 
to pay lower than the average wages because the man 
he employs is wounded. In one center at any rate, the 
experience has been that it is the wounded who offer 
themselves at lower wages and not the employer who 
takes advantage of their condition. The labor market 
at present, however, is abnormal. ‘ 


EFFORTS BEING MADE TO TRAIN THE MAIMED 


A man in the hospital is still in the army, but when 
discharged he returns to civil life. Consequently it is 
during the hospital period that attempts are made to in- 
terest him in his future and to direct him to a considera- 
tion of the training that will be necessary. No com- 
pulsion is ever exercised; if a man chooses merely to 
exist on his pension no one can stop him from doing 
so, but in various ways he is prevailed on to consider 
his future and in particular the means by which he can 
obtain training. Discharged from the hospital he comes 
into touch, through the nearest post office if need be, 
with one or other of the local committees which to the 
number of 300 or so have been formed throughout Great 
Britain. 

Acting in concert with the Ministry of Pensions, 
these local committees form the real basis of the train- 
ing scheme for a given district. Reports are made to 
them as to the number of disabled men in or coming to 
their district, and in accordance largely with the energy 
with which the committees work the men are given such 
training as may be necessary. The committees become 
responsible for pension allowances, medical attention 
and for technical training, their duty being to discover 
the natural or acquired bent of the men. The training 
is free and extends roughly from six months to one 
year, and here it is perhaps fair criticism to point out 
that the time allowed is insufficient, particularly as the 
man is in some respect or other disabled. Of course a 
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large number of men recover almost completely, but a 
maimed man is necessarily of lower personal efficiency 
than an able-bodied one. The training must be for a 
definite useful purpose and in a direction that may fairly 
be regarded as leading to permanent employment at a 
minimum wage of between 30s. ($7.20) and 35s. ($8.40) 
a week. 

No training is given unless there is a reasonable as- 
surance of the man who submits himself to it being 
regularly employed, and the work is done in connection 
with the national system of employment exchanges. 
During the training the man is in receipt of a full pen- 
sion, on the 100-per-cent., i. e., 27s. 6d. ($6.60), basis. 
In addition he has a grant of 5s. ($1.20) a week, which 
is not paid, however, until he has completed the course, 
the lump sum being then regarded as acceptable to him 
for the purchase of such small tools and implements as 
may be necessary for the industry he is entering. Any 
medical treatment required is continued, and if the man 
has to live away from home during the training period 
13s. 9d. ($3.30) a week is paid to the wife, with the 
allowances on the full disablement basis for the children. 

A great difficulty is to get the men to see the need 
for such training. Army service has never been re- 
garded in Great Britain as a good preliminary to indus- 
trial life, and the wounded man, particularly if he has 
been a long time in the hospital is often found rather 
careless of the future and indisposed to any sustained 
exertion. Another difficulty is with men who before 
the war had never any definite line of work. The al- 
ready-trained man when able will return to his own 
work, but where, by reason of the injury, this cannot be 
done it is often found possible to employ him in some 
related capacity. For instance, provided in other re- 
spects he is suitable, a producer readily becomes a sales- 
man; in fact in some respects he possesses advantages 
over the usual run of that class. It is the dead-end 
worker who is most difficult to train. 


MEN HELPED TO DECIDE WHAT TO Do 


In deciding on the actual trade to be entered both 
the man and the committee, helped possibly by a panel 
of employers and employed, will, of course, be guided by 
the particular disability. Some preliminary training 
is given in workshops attached to hospitals, as at Roe- 
hampton and Brighton, where three or four hours daily 
may thus be spent and where interested officials give 
all the advice that can be offered. At the centers the 
man must complete the training before he gets the 5s. 
($1.20) a week lump-sum bonus, and generally, as at 
the Polytechnic, Regent St., London, W., to which we 
shall refer later, he is not sent away from training until 
he has actually obtained properly-paid employment. 

The system is necessarily imperfect, but will improve 
with time. While, on the one hand, men will not always 
apply for training, on the other, complaint has been made 
that they have had to wait unduly long. Not only are 
buildings and equipment necessary, but a sufficient staff 
of fully qualified instructors is above all essential, and 
this has not yet been achieved. The general system by 
which the actual course of training is decided has also 
been criticised, as it may mean travel from one local 
committee to another, and there have been cases where 
men have been sent to a special technical examiner and 
then to a trade panel. The cost of travel is provided. 
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No doubt defects of this kind will be minimized as time 
passes. The reason why a large number of the men do 
not apply is that they readily find employment even 
when untrained, the demand for men of all kinds in 
industry and commerce in Great Britain being larger 
then the supply, and ready money is always attractive, 
while foresight is uncommon. 

The training of the disabled man is usually given in 
classes which are in existence or to be formed in nearly 
every technical institute in London and in about 80 
provincial centers. Where possible he attends a course 
and the ordinary fees are paid by the pension authori- 
ti-s. In other cases the institution receives sums that 
er. severely restricted to extra out-of-pocket expenses, 
the time of an instructor ordinarily engaged in such 
work not being considered. For example, take the case 
of the Polytechnic, Regent St., London, W. By the 
riddle of January of this year this institution has 
trained and placed 366 men. Of these less than 3 per 
cent. failed to complete the course, and nearly all of 
them expressed their satisfaction with the work they 
had found, stating also that the training received was 
just what they desired. 

The work here comes under eight headings: Engi- 
neering, two months; electrical, six months; cinema 
work, three months; tailoring, one year; architecture, 
one year; commercial, six months; photography, six 
months; and art, the last being a new departure, at 
present undeveloped. At the middle of January, the 
time of the visit of the writer, some 203 discharged 
sailors and soldiers were entered and working as stu- 
dents, and the various subdivisions are as follows: 
Engineering (under special scheme)—Fitting, 48; turn- 
ing, 138. Electrical—General, 41; electrical testing (R. 
E.), 5; Cinema work, 16. Tailoring—Sewing, 21; cut- 
ting, 5. Architecture, 25. Commercial, 23. Photog- 
raphy, 5. Art, 1. 


SPECIAL COURSE IN ENGINEERING 


The engineering course, as at present conducted, is 
special. It is for a definite purpose, mainly for the pro- 
duction of gages, etc. The men will be found occupa- 
tion, but it will be of a war character and therefore not 
necessarily permanent. Arrangements have conse- 
quently been made for them to return to the Polytechnic 
if necessary. A syllabus of the work follows which also 
shows the courses in grinding, milling and drilling when 
these are held. 


Fitting—(Course from 8 to 10 weeks)—Marking out work 
(simple); various types of files and tools; how to use a file; 
filing a straight edge; fitting pair of square templets; filing a 
Square block to dimensions; fitting male and female gages; fitting 
a single key to fit keyway; filing to a circle; making internal 


Sage to external limit 0.0002 in.; filing to internal circle, special 
limit gage ; filing internally to a pair of pentagons; marking out, 
fro n a circular bar, and filling square and hexagon ends; filing 


and fitting special tongue and fork joints; horseshoe iimit gages. 


rurning—(8 to 10 ®ecks)—Explanation of lathe; various tools 
uscd and names of same; marking out work, various methods; 
facing and centering work; turning work parallel to two dimen- 
sions; turning work both parallel and taper by hand; boring a 
parallel hole and square centering; uses of micrometer; limit 
Saees and verniers explained; turning plug to fit parallel hole; 
cxpianation, calculating simple gears for screw cutting; fitting 
Geers and cutting an even V-thread; boring ard internal screw 
cutting to fit above; cutting from bar, left- and right-hand even 
thr. ad; boring to a ring ge, two dimensions; turning a double 
plug gage with an odd left-hand thread one end; boring a taper 
ring gage to fit above plug gage; turning an internal limit gage 
= limit of 0.002 in.; (this exercise includes knurling). All the 
ther wee require the men finding their own tools to suit 

Grinding—(8 to 10 weeks)—Explanation of machines; fitting of' 
emery disks; parallel grinding to a limit of 0.001 in. external; 
parallel grinding te a limit of 0.001 in. internal; taper-grinding 
“xternal and internal to a limit of 0.001 in.; grinding cylindrical 
fages to a limit of 0.005 in.; internal cylindrical ring gages to a 
mit of 0.005 in ; surface grinding special flat gages; surface grind- 
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ing to special limit horseshoe gages ; grinding parallel reamers ; 
grinding taper reamers; grinding milling cutters, fluting and 
backing-off. 

Milling—(3 weeks)—Explanation of machines; fitting milling 
cutters ; ge of work to machine bed; plain parallel milling; 
slot-milling ; milling of tongues to suit above; mill gaging; milling 
special job with gang; explanation of dividing head; milling gear 
wheels; fluting taps and reamers. 

Drilling—(3 weeks)—Explanation of machine; drilling with 
straight-shank drills; drilling with Morse-taper drills and fitting 
sleeves ; radial drilling machines and drilling large holes; drawing 
over center chisel, center incorrectly marked; using various ap- 
pliances on drilling machines, using self-feeding taps; jig drilling 
of work and cross drilling. 


Part of the course for fitters is shown in Figs. 1 and 2 
and the turning work in Fig. 3. 

Leg cases are not uncommon on the engineering side. 
It is the man with his right arm missing who is the 
most severely handicapped for the future. Generally in 
engineering, after preliminary instruction and exercise, 
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FIG. 5. WORKING WITH AN APOLOGY FOR A HAND 


the men are put on production work as quickly as pos- 
sible with a view to showing commercial requirements. 

On the electrical side (a portion of which is shown in 
Fig. 4) the man first works on the theoretical side and 
on general electric problems, specializing later on some 
particular line. The work is done with a view to coun- 
try-house lighting, telephone work, switchboard attend- 
ance, magneto repairs, cinema operating, etc. The ex- 
tent of the training varies somewhat, but in the last 
branch the practical end of the trade is taught, with a 
little technical training in the electrical laboratory. 

Then those who desire to become general electricians 
are given experience on more difficult work, such as on 
lamps of all kinds, radiators, control appliances, repairs 
and attendance, and, in fact, help to keep the institute 
itself in running order. 

Elevator attendants would include men with an am- 
putation of either leg or arm. After learning the ele- 
mentary principles of motors, bells, indicators and 
wiring, they are taught how to clean the elevator-control 
gear, the safety gear, etc., with hints on faults, care of 
the electrical apparatus, general maintenance, and so on. 

A telephone attendant employed at the Polytechnic 
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walks about without the aid of a stick, although both 
feet have been amputated. Switchboard attendants, 
often with an artificial arm, are trained in the elements 
of electricity, dynamos and motors, various kinds of 
switch gear, the principles of fuses, etc., the starting 
up of motor generators, the reading and connection of 
instruments and the principles of alternating currents, 
while a finishing course is given at certain substations 
in the district in order to show the actual use of the 
switchboard. In fact, where a firm requires such a man 
they may have him trained during the last fortnight or 
so of his course on their own switchboard. The man 
with a missing right arm is badly handicapped, but such 
a man, trained at the Polytechnic, is shown in Fig. 5; 
and is steadily occupied at instrument repairing at the 
present time. 

The training in magneto work occupies three months 
and is regarded as suitable for men with single or double 
leg amputation. but generally the Polytechnic authori- 
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qualified as a trousers maker in this space of time h« 
will be doing as much as could be expected. With special 
preparation he can also receive instruction in coat mak- 
ing and also be trained in ladies’ tailoring. Each class 
in these trades consists of not more than 10 students, 
and workshop accommodation is provided. Apart from 
the ordinary daily supervision and examination of work 
by the class director, periodical inspections and exami- 
nations are made by an advisory committee, including 
representatives of employers’ and workmen’s associae 
tions. The sewing course is restricted generally to men 
who have both hands, and all must go through this 
course before they can take up cutting, because it en- 
ables them to understand the building-up of a garment. 
For cutting, however, the men cannot sit. 

In architecture the main idea is to turn out clerks and 
draftsmen, men who have previously worked in some 
capacity in the building trades supplementing here their 
previous practical experience. Engineering draftsmen 























FIG. 4. KLECTRICAL TESTING 
ties require that men entering this course be previously 
assured of employment in the line. The work includes 
the theory cf the magneto, the taking apart and as- 
sembling of apparatus, simple repairs on the lathe, drill- 
ing machine, etc., fitting and adjusting ball and other 
bearings, making templets, jigs, etc. 

As to cinema work (Fig. 6), the demonstration, opera- 
tion and management of films is under the control of a 
representative of a local firm, and if it is known that 
the maimed man is going to a place where petrol or gas 
engines are employed to run the generator, special train- 
ing will be given. Elevator attendants, by the way, are 
certified by a firm of elevator manufacturers before 
being passed out of the shops. 

Other work in this line is in electrical testing, repair 
and inspection for the army-signalling section, mainly 
as related to wireless telegraphy, the Polytechnic hav- 
ing a 1}-kw. wireless set for training purposes. Here 
again the men can come back for further training, as 
the work is regarded as special. Work being done by 
disabled men at the coppersmithing bench is shown in 
Fig. 7. 

The tailoring instruction, which hardly comes within 
our special purview, is very detailed and carefully 
graded, for it is recognized that at least 12 months is 
required for instruction. In fact, if a man becomes 














FIG. 6. MACHINE 


OPERATING MOTION-PICTURE 


are also being trained along similar lines, one instance 
being that of a locomotive driver who was offered em- 
ployment in the draughting room of his company if he 
would qualify himself by attending the course provided 
for th's purpose. 

To give an idea of the curriculum, the time-table for 


the day school in architecture is submitted: 


Subjects and Hours per Week—Building construction 
tural and sanitary engineering), lecture, 3 hours; builders’ 


(struc- 
quan- 


tities, lecture, 1 hour; geometry, lecture and drawing, 34 hours: 
mathematics, lecture, 2 hours; art drawing, drawing, 2 hours: 
land surveying, lecture, 1 hour; draughtsmanship, studio work. 
21 hours. 

Monday—9:30 to 1, geometry; 2 to 4, constructional drawing: 


6:30 to 7:30, builders’ quantities ; 7:30 to 8:30, engineering (struc 
tural). . 

Tuesday—9:30 to 1, constructional drawing; 2 to 4, construc- 
tional drawing. 

Wednesday—9:30 to 1, constructional drawing; 2 to 4, construc- 
constructional! 


tional drawing: 6:30 to 7:30, individual tuition. 

drawing; 7.30 to 8.30, cngineering (structural). 
Thursday—9:30 to 1, constructioral drawi-g: 2 to 4, art 
Friday—9:30 to 1, constructional drawirg: 2 to 4 practical! 

mathematics; 6:30 to 7:30, land survey and leveling; 7.30 to 


8:30, engineering (sanitary). 

The classes, as will be seen, are held in the evening. 
These, however, are not obligatory for the disabled men, 
the day course being held to be sufficient. The evening 
classes form part of the ordinary work of the institute. 
Here, as in other cases, the wounded men take their 
places beside the ordinary day or evening students. 
This is a course followed wherevcr possible, as it helps 
2 man to occupy his ordinary position in the world. 

The commercial classes are for leg cases mostly, but 
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they contain some one-armed men. The work period is 
from 10 to 12:30 in the morning and from, 1:30 to 4:30 
in the afternoon. It includes English and commercial 
correspondence, commercial arithmetic, commercial 
geography, bookkeeping, business routine and com- 
mercial practice. Neither shorthand nor typewriting 
forms part of this course, the omission of these subjects 
being intentional, as it is thought that whatever present 
conditions may be there will be no shortage in these 
occupations after the war. One thing is recognized 
‘nevertheless, and that is a systematic course by which 
men can be taught to write with their left hand. 


FIGS. 7 TO 10. 


Fig. 7—Coppersmithing. Fig. 8—Substation operator with false arm. 
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that of a man who, coming from the Royal Engineers 
with shrapnel injuries to his hand and with his right 
arm partly paralyzed, was given electrical training and 
is now engaged on maintenance work for a municipal 
electricity-supply organization at a wage of £2 5s. 
($10.80) a week to start. Those taking electrical train- 
ing started at 35s. ($8.40) a week; munition workers 
began at wages of from £2 17s. 6d. ($13.80) to £3 10s. 
($16.80) a week; other men are earning sums anywhere 
up to £5 ($24.00) a week; a fitter at a Manchester 
engineering shop who was disabled by a high amputa- 
tion of his right leg and other disabled men received 


i ae 


SOME OF THE VARIOUS KINDS OF WORK PERFORMED 


Fig. 9—Tinsmith work. Fig. 10—Operating a drilling 


machine with an artificial arm and hand 


In photography two courses have been arranged, one 
leading up to the making, development, printing, etc., of 
negatives, with special lessons in studio work, and the 
other dealing with retouching, black- and white-chalk 
finishing in brush and wash work, or with the airograph 
and the coloring of prints by various methods. 

The Polytechnic students have no difficulty in obtain- 
ing and keeping situations in the ouside world, and a 
record is kept of discharged disabled men, fitted with 
artificial limbs at Roehampton, and of others who, after 
& course of instruction at Regent St., W., have been 
placed in permanent situations. This record is the best 
testimony to the work accomplished. The first case is 


46s. ($11.04) a week to begin with; many men are 
working on the lathe at similar rates; coppersmiths with 
injured and amputated legs received 45s. ($10.80) a 
week plus their subsistence allowance of 17s. 6d. 
($4.20); a number of other lathe hands received £2 
($9.60) a week to start; a man with curvature of the 
spine is employed on grinding machines at £2 10s. 
($12.00) ; fitters at airplane works earn 10d. ($0.20) 
and 1s. ($0.24) an hour, and so on. 

A glance at the list should encourage any disabled 
man to undergo one of the courses provided, even if only 
for the acquisition of the knowledge and skill. A man 


with a false right arm, in charge of an electrical sub- 
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station, is shown in Fig. 8. A tinsmith, now engaged ina 
colliery in the maintenance of lamps, appears in Fig. 9, 
and a man on a drilling machine (the artificial arm is 
of an old type) is illustrated in Fig. 10, all of them 
being Polytechnic trained 

The Lord Roberts Memorial Workshops are of a some- 
what different character and form no part of the state 
scheme. Their purpose is both to train men and to pro- 
vide them definitely with employment. Except that the 
man must be a discharged wounded soldier, no other 
qualification is required. No red tape has to be cut or 
unwound; the man makes personal application, and in 
more than one instance, after being told the rules and 
regulations, has within half an hour been engaged for 
a job which might be permanent. After the course of 
training, the man if he chooses can pass out to some 
other employment, but most of them stay, there being 
now approximately 750 men working, while the total 
admitted is about 1100. 

The factory is run as closely as possible on modern 
lines, the work being highly subdivided and various 
fitments devised to compensate for a man’s disability. 
Every endeavor is made to find the work that will suit 
the man. Figs. 11, 12 and 13 illustrate various sections 
of the factory. 

The ultimate aim is to provide places for 5000 of the 
disabled. The organization was started in a relatively 
small way in 1904, but at the outbreak of the war it was 
seen that its scope and opportunities had largely in- 
creased, and workshops were therefore opened in Ful- 
ham, London, S. W., with the object of making toys. 
In about nine months 80 different kinds of these articles 
had been produced in quantities and 100 disabled men 
were engaged in the work. It was then seen that for 
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mainly for printing (it supplies all the labeis, show- 
cards, etc., for the various branches); Brighton for 
games; Colchester for poultry appliances; Edinburgh 
for brushmaking; Liverpool for household utilities: 
Newcastle for tinware; Nottingham for baskets, brushes 
and cane articles, and Plymouth for joinery. The prac- 

















FIG. 13. ONE-ARMED MEN OPERATING WOOD PLANER 


tice is, where possible, to buy an existing works with 
its goodwill and thus make a start. 

The work is in no sense charitable, and the organiza- 
tion must pay its way. In London a man starts at 
£1 ($4.80) a week, is quickly raised to 22s. 6d. ($5.40), 
and then automatically at the end of another three 
months receives 25s. ($6.00) a week. Afterward his 
wages will depend on himself. All who receive more 
than 25s. ($6.00) a week, and most do, also receive an 














(eee eee tee ee ee ee 











———— 





— 





FIG. 11. THE CABINET SHOP 


various reasons provincial branches would have to be 
opened, and in all there are some 11 factories, each self- 
contained, and all, so far as possible, codrdinated. 

The London branch is concerned now with toys, house- 
hold articles, baskets, cardboard boxes and furniture. 
So that the last section may be entered more quickly, a 
new three-story factory has been begun, and furniture 
of all kinds from the commercial to the most artistic 
type will be produced. Belfast branch is for general 
woodwork; Birmingham for metal work; Bradford 





FIG. 12. THE JOINER SHOP 


extra war bonus of 3s. ($0.72) a week. In London it 
is found to be of advantage to employ girls and women 
relations of the men on work that the men do not care 
to do, such as the dressing of dolls. Thus at Fulham, 
in addition to about 260 men, are about 50 women, mak- 
ing a total with the office staff, etc., of say 330. 

As stated before, the workshops are intended to be 
self-supporting, and any profit that may be made is 
directly or indirectly divided among the workers, who 
are consulted as to the means to be adopted. The work- 
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shops receive grants from the memorial fund in 
aid of equipment and to form a certain amount of work- 
ing capital, and on this grant no interest is charged, 
the idea being partly to balance the handicap under 
which the workshop starts in having to take disabled 
men who are generally untrained. In certain respects 
the workshops are greatly handicapped, as they take 
one-armed men, who are usually the least able of the 
maimed. 

The balance sheet for last year is not yet available. 
In 1916, dealing chiefly with wholesale firms, the London 
workshops had a turnover of £48,000 ($230,400), and 
the profit on this, amounting to £960 ($4608), was ex- 
pended in the purchase of a house near by, which is to be 
fitted up as a small hospital where disabled men can re- 
ceive massage and such other treatment as may be nec- 
essary without having to give up their time to attend 
the regular hospitals. 

The new factory building will also have a canteen. 


Military Trade Schools at Washington 
(D. C.) Barracks 


The necessity for speed in the repair and demolition 
of various structures used in the present conflict has 
made new demands on the process of oxyacetylene weld- 
ing and cutting. Before the war this process had 
already become of general application in all branches 
of industry because of its great speed and still greater 
convenience. War has seized upon it as a means of 
solving important structural problems. Bridges dam- 
aged by shell fire may be repaired by the use of this 
process, or removal expedited to make room for a new 
structure. The ease and speed with which heavy mem- 
bers may be cut and a bridge rendered useless to the 
enemy has also made the oxyacetylene torch a very 
efficient weapon of defense. 

The uses to which oxyacetylene may be applied are 
infinite, and one of them is the repair of stationary 
machinery. Cylinder heads may be mended, crank- 
shafts restored and boiler tubes patched without being 
removed from their places. The most notable example 
of this process was the repair of the engines in the 
German steamships which the German crews tried to 
destroy before the United States took possession of the 
vessels. With an oxyacetylene torch, captured guns 
which cannot be moved may be rendered useless in a 
few minutes and an auto truck that has to be abandoned 
may be turned into a pile of junk in the same time. 

The process of oxyacetylene welding and cutting is 
of such value in the present struggle that it has led 
to a demand for operators and equipment and it is for 
the purpose of supplying the workmen that a course in 
oxyacetylene welding and cutting is to be opened at 
the Military Trade Schools, Washington Barracks, Dis- 
trict of Columbia, on May 1, 1918. 

The course has been carefully worked out and de- 
signed to fit men to cope with all military problems 
involving cutting and welding in the field. Sixty men 
from the First Replacement Regiment of Engineers 
will take up the study. They will be taught metallurgy 
in connection with the welding of cast iron, steel, mal- 
leable iron, aluminum, copper and other metals. A 
study will be made of the gases, metals, fluxes, torches, 
valves, regulators, storage tanks, generators, etc.; also 
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the effect of variations from the neutral flame, and of 
precautions to be taken with the equipment. The neces- 
sity of preheating and retarded cooling for large work 
will be taught. Thorough instruction in the danger of 
back firing in the torches and the precautions necessary 
for the protection of the eyes will be given. A selec- 
tion of special tips and gas mixtures for various classes 
of work and the tricks of the trade incident to welding 
intricate parts of automobiles, tractors and tanks will 
be demonstrated. 

Practical welding will be done on light and heavy 
work of sheet iron, steel, cast iron, malleable iron, brass, 
bronzes, aluminum, etc. The men will clean, chamfer, 
line up and preheat (when necessary) the metals which 
they are to weld. There are ample facilities for test- 
ing welds and thus correcting faulty work. 

Besides the School of Oxyacetylene Welding and Cut- 
ting there are now in operation at Washington Bar- 
racks, schools of photography, lithography, reproduc- 
tion, blacksmithing, horseshoeing, auto repairing, 
internal-combustion and gas-engine work, machinery 
(both bench and machine work), carpentry, surveying 
and drafting. The intention is to train all replacement 
troops in these schools until every man becomes pro- 
ficient in some trade. It is expected shortly to begin 
the organization of schools in masonry, electric light 
and motor installation, and in rigging and moving 
heavy loads. 

The schools are organized for the First Replacement 
Regiment of Engineers at Washington Barracks, Dis- 
trict of Columbia. They are part of a three-months’ 
training course through which selected men chosen 
from the national army or by enlistment are sent. The 
first month is spent in learning infantry drill, manual! 
of arms and the many details of a soldier’s life. The 
second month is spent at Fort Foote in rifle practice, 
engineer drill, bridge building and general construc- 
tion. The fort is an old Civili War post overlooking th. 
Potomac River 10 miles below Washington. 

The third month is spent at Washington Barracks in 
the trade schools. Intensive study is demanded dur- 
ing this period to give the recruit the self-confidence 
and power to perform the skilled service required ot 
the engineers. 


Accident to Chain Hoist 
By B. C. HECKER 


An accident which happened in the shop recently 
prompts me to offer a suggestion for safety. The upper 
hook on a chain hoist straightened out because of over- 
load, allowing the hoist to become literally a “chain 
falls.” The fact that the hoist was overloaded and that 
the hook did not break exonerated the makers, but did 
not help the man below. Both upper and lower hooks 
appeared of the same dimensions. 

The suggestion I offer is this: The upper hook should 
be the strongest member in the line from hook to hook, 
it being in an obscure position when in use and having 
to take the weight of the hoist and the pull of the 
hand chain besides the load. Allowing other conditions 
to be the same, if the upper hook were made 10 or 15 
per cent. stronger it would make the lower hook the 
weakest member in the line, and that hook could be 
watched for signs of overload. 
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Chicago Meeting of the Chamber of 
Commerce of the United States 





The meetings of the Chamber of Commerce of the 
United States are never without interest. Com- 
posed of men who head the industries and who 
from this point of vantage are able to sense the 
actual conditions all over the country much 
quicker than others, the two addresses here given 
will explain what is needed to promote a better 
understanding between the business element and 
those whose labor is equally important. 


MEETING of the Chamber of Commerce of 
Ae United States was held recently in Chicago. 
Among the addresses delivered was one by the 
president of the body, R. Goodwyn Rhett, and one by 
Edward A. Filene, both of which are here reproduced. 
Mr. Rhett’s remarks were as follows: 

“T want to talk to you about the typical business man 
of America, the business man with high ideals and high 
purposes, for which he is finding in this Chamber of 
Commerce of the United States the opportunity to give 
fitting expression. I want to talk to you about the part 
he has played in the making of America, about the part 
he is now playing in the saving of America, and about 
the part he is going to play in the building up of 
America to a still nobler estate and a still higher place 
among the nations of the earth. 

“The resources of the country itself as it now stands 
are great indeed, but the present extent of this country 
and the present development of those resources are 
due to the genius, the enterprise and the energy of the 
people, and the opportunity for their exercise under 
its form of government. The development of the re- 
sources of America has been very largely due to the 
leadership of the business man who had the vision and 
the courage to follow that vision to realization. But 
if the development of these resources were the sole 
achievement of its people I would find little pride in 
the part which the business man of whom I speak has 
played in it. It is not alone the material growth and 
expansion of America of which we are proud, but 
also its spiritual development into the great champion 
of human liberty in its broadest and highest sense. 

“When the President sounded his clarion call on Apr. 
2, 1917, in which he set forth the reasons for which 
we must fight, it sent a thrill through the business men 
of the country and through every true and loyal citizen 
of every class or calling, because it rang true, because 
it struck a note which harmonized with his own ideals 
and principles and proclaimed a purpose which was 
deeply rooted in their own souls. 





WE Must ApJust LIVING CONDITIONS 


“But it is not enough for the business man to turn 
his genius to the saving of America from the menace 
of German militarism. There is another equally impor- 
tant part for him to piay in preserving America from 
the foes that threaten her from within. Unrest has 
arisen by reason of the distribution of the great wealth 





which has come to the people of this country through 
industry and commerce, and the comforts and enjoy- 
ment it has brought its possessors are not to be ques- 
tioned. But that this unrest must be reckoned with and 
adjusted if industry and commerce are to go on under 
private initiative and private leadership and manage- 
ment is also perfectly plain, and it is a part of business 
to find a solution for it. Otherwise the extremists 
will find ears for their strange doctrines, and willing 
arms to aid them in their strange experiments in gov- 
ernments. The Bolsheviki will appear in America as 
well as in Russia to paralyze business and turn us over 
to the tryanny of the mob. 

“There are just as noble characters in the ranks of 
labor as in the ranks of any other class and condition 
of men. There are among them those who have for 
years been trying to raise the condition of labor to a 
higher level. Has not the time come when those in 
business, who believe in codperation for the common 
welfare, may seek kindred spirits in the ranks of labor 
and lend a helping hand, thus uniting the element 
necessary to carry forward our great democracy to a 
still higher estate and suppressing those restless spirits 
of discontent who, by appealing to the brute in man, 
would bring about a revolution? 


OuR MORAL SENSES DULLED 


“For years there has existed in this country a condi- 
tion of law that, in my judgment, accounts for much 
of the trouble between business, and especially big busi- 
ness, and the people in general, as well as between capi- 
tal and labor. Congress therefore enacted the Sherman 
Act, which made it unlawful to enter into contracts, 
combinations and conspiracies to restrain commerce 
among the states and with foreign nations. Under that 
law it became a question of the survival of the fittest. 
For fifteen years the moral sense of business men was 
so twisted and distorted that it will take another gen- 
eration to restore it to full health and vigor, although 
the United States Supreme Court five years ago reversed 
its decision on both points and adopted the interpre- 
tation of the common law. 

“Men are still afraid to codperate. Lawyers are still 
diffident about advising clients that they can reply upon 
the reversing decisions in the Standard Oil Co. and the 
American Tobacco Co.’s cases. Moreover the legal 
representatives of the Government cannot yet fully 
accept these decisions as final. And yet they undoubt- 
edly saved this country from a revolution. 

“Under the old interpretation, man’s sense of moral 
right and wrong had become dulled and was becoming 
duller with the years. The greed for wealth, the ac- 
quisition of which threw crooked paths in the moral 
world, straight though they had been made in the legal 
world, was rapidly creating a plutocracy as mighty and 
as menacing to the great mass of the people as any 
autocracy or aristocracy of history. Meanwhile the 
spirit of codperation in all the relationships of life was 
instinctively present in the breast of man, and it began 
to break forth everywhere, seeking to escape the pro- 
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vision of the Sherman Act as at first interpreted. 
The labor union, the farmer’s grange, etc., were all 
struggling to find some way to escape its limitations 
and gather force to meet or match what in business was 
finding its culmination in the trusts. 


THE SPIRIT OF COOPERATION 


“When the Supreme Court reversed itself in 1912, 
business men for the first time awakened to the wrong 
that had been done them as well as the country. They 
at once began to adjust themselves to the new condi- 
tions and to seek the means of coédperation in the spirit 
of the common law. This Chamber of Commerce has 
been the organ through which and by which this mes- 
sage of the new freedom for business has been trans- 
mitted to our local chambers and to our national trade 
associations, and then to the American business men 
and to the public. We have in season and out of season 
preached the doctrine of real codperation, where men 
combine to benefit not only themselves but the public 
also. When we have all learned that lesson and taken 
it to heart suspicion between employer and employee 
will begin to disappear; conflict between capital and 
labor will cease; thoughts of coercion will change to 
plans of coéperation; the spirit of greed and gain will 
be transformed into a spirit of service, and contentment 
and happiness will find a wider and brighter sphere. 
We have thought of business and talked of business as 
a cold and callous thing. We have said to ourselves and 
to our neighbors so often, “There is no sentiment in 
business,” that we have blinded our eyes to what busi- 
ness ought to be To me the highest mission of the 
chamber is to put a soul into business, to transform 
the cold clay into the sentient being, to transfuse into 
the marble statue the warm blood of the human being, 
which will make its face to shine, its eyes to glow, its 
hands to clasp, its heart to beat and its soul to vision. 
In that sentient, soulful business only may democracy 
find its safeguard and protection. When we have found 
out that what is not for the common good is not for 
the good of business; when we have transmitted that 
creed to our fellow citizens and made them understand 
that it is our creed, and that it should be and must be 
the creed of labor, of agriculture, of the citizenship 
of all America, we shall have advanced the happiness 
and contentment of our people a hundredfold and we 
shall have placed democracy upon a broader and surer 
foundation and mounted infinitely higher in the scale of 
civilization.” 


How WE CAN HELP TO GET SHIPS 


The address of Edward A. Filene on the ship problem 
contains many points which tend to show us that a 
good share of the work of winning the war is up to us 
as individuals and business men as well as to the men 
we send to represent us at Washington. He said: 

“The most urgent problem before American business 
men today is this: What can business men do through 
their organizations to help get ships enough to insure 
victory and to get them in time? The business men 
here assembled are not concerned primarily in making 
a theoretical analysis of what Government agencies have 
done, have left undone, might have done, or should do. 
Our chief concern is to catch some new source of power 
to put behind the shipping problem. 
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“In my judgment the American people are more re- 
sponsible for delays in ship construction than is the 
Government. It should be clearly understood that even 
though the Government does its work perfectly, so far 
as its administrative functions go, still there will be 
delays until the people in general, and we business men 
in particular, accept and discharge our full share of the 
responsibility for getting out ships. 

“Nothing shows our social shortsightedness more 
clearly than the difference between the way we treat our 
soldiers and our ship workers. Suppose we had assem- 
bled our soldiers, given them arms and ammunition, and 
stopped there. Suppose we had left every individual 
soldier to scramble for a place to live. Suppose we had 
given little or no thought to the problem of locally 
transporting our soldiers and their supplies. Suppose 
we had not given expert attention to the problem of 
sanitation where we massed our soldiers. Suppose we 
had never cheered our soldiers as they marched through 
the streets. Can we assume that they would have de- 
veloped into the well-drilled and disciplined soldiers that 
they are? 

“And can we expect a maximum of speed and efti- 
ciency from ship workers who, after a day of hard 
and gruelling work, must stand in the rain waiting for 
delayed and inadequate transportation? Can we ex- 
pect maximum speed and efficiency from ship workers 
who must crowd into unsanitary and already over- 
crowded sleeping quarters? 


WORKMEN MusT BE WELL TREATED 


“Frequently after waiting a long time in the rain, 
they are obliged to pack themselves like sardines, wet 
and tired, in a car, or, worse still, into trucks that bump 
them over bad roads into the city. Imagine these men 
passing a limousine that could carry seven workmen 
occupied by only one woman and her lap dog! Will 
that convince them that, as a nation, we mean what 
we say when we tell them that the very outcome of 
the war—the freedom of our nation and of the world— 
depends upon their work, while at the same time the 
transportation that they need is being wasted? 

“The problem of a contented and effective working 
force in our shipyards will not be solved by rhetorical 
preachments to the ship workers in their luncheon hour, 
by flag raisings, or by brilliantly colored posters, valu- 
able as all these are. It can only be solved by cleaning 
up the discouraging condition of bad housing, inade- 
quate transportation, inadequate amusements, etc. 

“What can the business men of the United States do, 
especially in these fields, to increase the speed of ship 
production? First, they can see to it that local busi- 
ness organizations in every community where ships or 
ship parts are being made shall make it their urgent 
business to organize themselves to aid effectively ship- 
building. For them this will mean the working out 
of a clearly defined program to fit the specific needs 
of their community. This must not be a blanket offer 
to help, but a carefully organized service. Business 
men can organize their expert knowledge and special- 
ized abilities and put them at the disposal of the 
shipbuilder in a way that will relieve him of the 
necessity of taking care of such questions as housing, 
transportation and power, to which he is now giving 
attention that should be devoted to the actual building 
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of ships. Such organized assistance would permit the 
shipbuilder to sit in conference with the business group 
say once a week, thus holding the necessary executive 
position by being relieved of many distracting affairs. 
Organized business can make it impossible that private 
plants shall have better skilled workmen than the ship- 
yards, just as the organized business of Rochester has 
seen to it that the demands of the munition plants have 
first call on all the labor of the city. 


ORGANIZING BUSINESS BACK OF SHIPBUILDING 


“Another way in which we can help is to organize 
the community behind shipbuilding as definitely as we 
organized the business forces back of shipbuilding. 
Pending the time when entirely adequate housing and 
transportation facilities have been supplied we can ask 
and help the community to do such things as these: (1) 
Carry workmen to and from their work; the car lines 
in many communities are unable to meet the extra 
demand required of them, though some communities 
have relieved the situation by changing the local busi- 
ness schedule by opening stores and offices a half hour 
later so that the rush of workmen will not come at the 
same time. (2) Make a survey of the private auto- 
mobiles of the community, and with proper leadership 
virtually requisition the services of owners of private 
automobiles to carry men to and from their work to 
the best advantage of the nation. Can anyone imagine 
workmen so treated striking before submitting their 
differences to the Government for arbitration? (3) 
Take shipyard workers into private homes until other 
accommodations are ready, regardless of the incon- 
venience that might arise. The Government has just 
appropriated $50,000,000 to build houses, but they will 
not be ready in less than six months, and we cannot 
wait. Care, of course, must be taken to make the proper 
choice of the right man for the right home, the plan 
being applied in the light of moral, social and sanitary 
conceptions. (4) Adopt a definite policy of recognition 
of the ship worker. This might be done in such ways 
as providing that ship workers wearing official badges 
be admitted to motion-picture shows and other places 
of amusement at a reduced price. This is not merely 
a question of the difference in price, but the recognition 
by the community that it honors and appreciates the 
ship worker as an industrial soldier. 


A CRITICAL SITUATION THAT MusT BE FACED 
AND FACED Now 


“While these are merely palliatives, we face a critical 
situation in which something must be done, and done 
now. Such a program will not only bridge over the 
present, gap, but it will dv much to awaken a public 
opinion which will hasten an adequate solution of the 
shipping problem. It is time for the frankest facing 
of facts. We are at the most critical period of the 
war. During the next few months we should send more 
and more troops to meet the stress of war. The full 
power of the United States is irresistible, and in this 
crisis it can and will be concentrated on ship produc- 
tion if we assume our full responsibility for carrying 
out the program here outlined. It is for the business 
men of America to help focus all the powers in their 
respective communities on shipbuilding, upon which 
the very outcome of the war itself depends.” 
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Lapping Scored Cylinders 
By THOMAS B. HULING 


The article on page 506 of the American Machinist on 
the subject of lapping scored cylinders describes a 
method similar to that used by the writer in lapping a 
four-cylinder motor. In this case the cylinders were 
much worn and badly scored, thus necessitating the re- 
moval of a lot of stock, especially since most of the wear 
was at the top, or explosion, end of the cylinder, while 
when finished the bore should be slightly tapered with 
the large end at the bottom. 

Believing that these particular cylinders expanded 
about 0.018 in. more at the top than at the bottom an 
effort was made to taper them this amount. The old 
pistons were taper bored inside, taking out the pin 
bosses, and 1-in. holes were put through the heads. A 
taper plug with a center hole was fitted to this bore and 
six slots cut lengthwise through the skirt of each piston. 
An arbor was tightly fitted to the hole in the piston head 
and threaded back of the plug to provide a means of ex- 
panding the split piston, which had now become a lap. 
The end of the arbor was fitted to the spindle of the 
drilling machine. 

With the casting mounted upon the table of the drill- 
ing machine and one of the cylinders lined up with the 
spindle the lap was put into place and run at a speed 
of about 450 r.p.m. The lap was always started at the 
bottom of the cylinder and worked up to the top. The 
lapping material was powdered glass, which we found 
superior to emery, as it does not tend to bed into the 
iron and so become a destructive agent when the en- 
gine is put into service. A small stream of water was 
kept flowing on the lap, which was continually supplied 
with the glass. About 12 qt. of the glass was used on 
the four cylinders. 

The finish on these cylinders was not as good as a 
ground surface, but was better than could be produced 
by any other method. The engine was fitted with new 
pistons and rings, and the owner says that he gets 15 
per cent. more mileage than when the engine was new. 

I believe that gas-engine cylinders should be construct- 
ed so as to be round and parallel when hot. Sometime 
ago we sent a block of three badly worn cylinders to a 
concern which made a specialty of cylinder grinding, 
with instructions to grind them while oil heated to 275 
deg. was circulating through the jackets. 

This was done, and the cylinders when cold were 
neither round nor parallel, but when this engine was 
refitted with pistons and rings and put back into serv- 
ice it gave an increase of 20 per cent. in mileage per 
gallon and 25 per cent. more power. 


Holding Small Taper-Shank Milling 
Cutters with Copper Sulphate 
By D. E. MAPES 


Trouble is often experienced from small end mills 
working loose in their collets. The usual way of making 


them hold is to clean the collet and shank and apply 
chalk, but as I had one that persisted in working loose 
despite this treatment I tried a few drops of copper 
sulphate and it never worked loose again. Care should 
be exercised, however, against overdoing this, as it 
might spoil the looks of the tool. 
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Part Two 





The Relining of Guns 


at the 


Watervliet Arsenal 


By E. A. Suverkrop 




















The operation of assembling the various parts of 
a gun depends for its success as much on correct 
methods of cooling as on correct methods of heat- 
ing. If the cooling be not properly controlled, 
accurate machining and temperature regulation 
and handling in and out of the furnace and 
shrinking pit are of no avail. 





jacket into a gun under manufacture, the gun is 

placed in the shrinkage pit muzzle up, and the 
jacket, or hoop, after being heated sufficiently to obtain 
the necessary clearance, is lowered into place. The hoop 
is then cooled at the shoulder by means of a water 
ring. This causes the hoop to contract at this point 
while it is still expanded at others. After a few minutes 
several more water rings are turned on at the shoulder 
and are gradually moved up away from the shoulder, 
thus cooling successive elements of the hoop, the one 
most distant from the shoulder being the last cooled. 
In this way shoulder contact is obtained, for the hoop 
is cooled at the shoulder and takes hold there, while 
the other parts are still expanded. By cooling pro- 
gressively away from the shoulder, longitudinal strains 
are avoided as much as possible. This practice is the 
one still followed in assembling the double tubes of 
guns under construction. This same practice was fol- 
lowed when through liners were first assembled in 
built-up guns. A 6-in. Vickers-Maxim gun was the 
first one assembled in this way, and the liner was 
0.158 in. off shoulder. Seven other guns were then 
assembled in the same manner. They consisted of two 
12-in., one 10-in., three 6-in. and one 15-pounder, all 
with taper liners. The maximum amount off shoulder 
with these guns was 0.024 in. In this respect the 
results were highly satisfactory. These guns were 
afterward tested successfully at the proving ground 
and everything was considered normal. 

However, the experience in relining three 12-in. navy 
guns, Mark V, caused a change in the system of as- 
sembling liners. These experiences were as follows: 
The first gun, No. 62, was heated to 700 deg. F. for 
several hours to insure the requisite expansion. It 
was then removed from the furnace and assembled over 
the liner, which rested on a mandrel in the shrinkage 
pit. The heated gun enveloped the liner and rested on 
the contact shoulder, which is located a little forward 
of the D hoop. Four water rings were used; the water 
was turned on at the contact shoulder and the rings 


|: THE usual method of assembling a hoop or 


were gradually moved toward the muzzle. After strik- 
ing the hot metal the water ran down over the D1 
hoop. Guns 65 and 66 were also assembled in prac- 
tically the same manner. 

When gun 62 was finished bored, chambered and rifled 
it was discovered that the D1 hoop was loose in two 
localities separated by about 120 deg. At one point 
a steel tape 0.007 in. thick was inserted under the 
D1 hoop for a distance of 28 in. The compression 
ef the liner under D1 hoop was 0.005 in. less than 
prescribed. Guns 65 and 66 were found to be similarly 
affected. The C4 hoop of gun 62 was also found to 
be loose. All these hoops were removed, bored true, 
the shrinkage surfaces turned down, and the original 
shrinkage got by winding one layer of 3-in. square wire 
over the section covered by the hoops. The hoops were 
again shrunk on and the guns issued for service. 

The above occurrences were at once investigated with 
a view to discovering the cause. It was thought prob- 
able that when the water was turned on to the exterior 
of the hot D1 hoop the cooling affected the outer hoop 
first and caused it to contract before the cooling had 
penetrated in the interior and while the interior was 
still hot and in an expanded state. The contraction 
of the Dl hoop against the expanded and strongly 
supported interior hoops caused the outer hoop to 
stretch. 


TESTING THE THEORY 


In order to test this theory the manner of applying 
the water on the 12-in. guns was duplicated on an 
available section of a 10-in. gun which had become un- 
serviceable on account of being cracked. The results 
of this experiment showed that in such cases the ex- 
terior of the gun was virtually cooled before the central 
portion had been affected by the cooling, and the con- 
dition of the outer hoops after the experiment amply 
verified this theory. Appendix B gives a more com- 
plete account of the case of the navy guns above re- 
ferred to and of the experiments on the 10-in. gun. 

In view of the defects discovered in the method of 
securing shoulder contact of liners by exterior cooling, 
no water was used in the next case—that of 12-in. 
navy, Mark V, No. 61. The liner was stood on a mandrel 
and the gun assembled on it as before. No provision 
was made to hold it on its shoulder, except the weight 
of the gun itself and a 59-ton weight placed on the 
muzzle. No water was used and the gun was left 
to cool of itself. After it was cool the measurements 
showed that the liner was off shoulder 0.68 in. and 
that, probably on accotint of gripping, the liner was 
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overcompressed throughout. The gun was then placed 
in the furnace, muzzle down, and heated to 500 deg. 
for several hours, after which the interior of the liner 
was flooded with cold water with the intention of 
causing the liner to drop to its shoulder. When the 
water was turned on, the liner dropped to its shoulder. 
[he water was then turned off and the furnace was 
sealed. When the gun had cooled it was found that 
the liner was off shoulder 0.813 in. It is believed that 
this movement of the liner off shoulder was caused as 
follows: 

As soon as the liner was in place the water was 
turned off. The thin section of the liner near the 
muzzle, being the first to expand, came in contact with 
the tube and gripped. As the liner gradually heated 
up it expanded, and being held near fhe muzzle by 
the gripping it expanded away from that point. The 
gun then cooled around the expanded liner and gripped 
it all over, holding it away from the shoulder. 

A second attempt was made to drop this liner on 
its shoulder, but the attempt failed, though the gun 
was heated to 700 deg. before flooding the liner. It 
is probable that the failure was due to the presence 
of burrs that had been raised during the previous 
attempt. 

In order to seat the liner a 700-ton hydraulic press 
was constructed, which was threaded like a breech block 
and which fitted in the breech recess of the gun, the 
piston fitting against the breech end of the liner. The 
gun was assembled in the furnace, muzzle down, and 
heated to 700 deg. for several hours. The burners 
were extinguished and the press was attached to the 
thread box and the liner was flooded. A pressure of 
190 short tons was applied and was immediately fol- 
lowed by a pressure of 636 short tons. Three minutes 
after the water was turned on, the liner was forced 
to its shoulder. After ten minutes the pressure was 
reduced to 127 short tons, and 20 minutes after this 
the pressure was removed. When cold it was found 
that the liner was on shoulder and that the liner from 
the shoulder to the breech end had been compressed 
0.162 in. The liner in all these attempts decreased over 
its total length 0.995 in. and the gun lengthened 0.175 
in. The compression of the bore at the breech section 
of the gun was generally increased at all of the shoulders, 
the compression at the rear shoulder being 0.04 in.; 
at the second shoulder 0.0435 in., and at the forward 
shoulder 0.043 in. 


PRESENT METHOD OF ASSEMBLING LINERS 
IN BUILT-UP GUNS 


The above experience demanded a radical change 
in the method of assembling liners in built-up guns. 
The method which was finally adopted has been in use 
here for several years and has given excellent satisfac- 
tion. Briefly it is as follows: 

The gun is placed vertically in the furnace, muzzle 
down, and heated to the required degree. The liner 
is prepared with a water-inlet pipe entering the top 
and extending nearly to the bottom. An overflow pipe 
extends into the bore from a point just below the shoul- 
der. When the water is turned on it enters through the 
inlet pipe, rapidly filling the liner to a point just below 
the shoulder where the water escapes through the out- 
let pipe. Before shrinking, the liner is filled with water 
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to the level of ihe overflow pipe. When the gun is 
at the required te.nperature the burners are extinguished, 
the furnace opened and the liner lowered to its shoulder. 
The water circulating in the muzzle section of the liner 
keeps this part cool, and the breech end, which contains 
no water, expands rapidly and grips the gun while 
the cool muzzle portion is not in contact. The water 
is allowed to run for several hours, after which it 
is turned off. The gun is left in the furnace until 
cool. This method is very effective in securing shoulder 
contact. 

One commercial firm in this country habitually makes 
use of a press in assembling liners. The liner is fixed 
in a vertical position on the plunger of a hydraulic 
press and the gun is lowered over it. It is then fastened 
down and pressure is applied. Water is circulated inside 
of the liner and the gun is left to cool. 

This method is more complicated than the one em- 
ployed here, obtains no better results, and has no 
advantages. On the contrary it has the disadvantage 
of possibly upsetting or buckling the metal between the 
shoulder and the breech end of the liner, thus causing 
too much compression in that section. 


RESUL~S GN 12-IN. GUNS 


In the navy 12-in. (45 cal.) guns, the powder cham- 
ber is of the so-called bottle-mouth form, and the liner 
around the large part of the powder chamber is rather 
thin. In the proof firing of some of these relined guns, 
the breech section of the liner moved to the rear so 
much as to jam the mechanism. In the case of 12-in. 
(45 cal.) navy gun No. 10, the proof firing caused 
the liner to protrude both at the breech end and at 
the muzzle. The Navy Department explained this by 
the theory that the longitudinal component of the pres- 
sure on the bottle-neck portion of the chamber stretched 
the liner.’ The officers at this arsenal do not agree with 
this theory, but advance the belief, which is shared by 
the writer, that the use of the press in assembling 
buckled the breech section of the liner and that the 
radial stress of firing restored the buckled portion and 
caused the breech end to protrude. The longitudinal 
stress in these liners, including friction, is in excess 
of the elastic limit of the material, so that the design 
was defective regardless of the actual causes of the 
failure. 

In the case of the navy guns relined at this estab- 
lishment the tube is lubricated, preparatory to assem- 
bling, with a mixture of graphite and oil. This is 
done to allow the parts to adjust themselves more 
readily when relative movement takes place in assem- 
bling. Graphite is not used on the army guns relined 
here. The Ordnance Department does not at present 
favor its use, the argument being that when graphite 
is used, relative movement of the parts in firing is 
rnore likely to occur. 

All 14-in. guns, except mode! 1907, MI, are wire 
wrapped, and all except the models of 1907 and 1907, 
MI, are provided with double tubes. The outer tube is 





‘The theory herein expressed that heating and interior cool- 
ing of the wire-wrapped gun would destroy the liner does not 
appear to be based upon sufficient positive data. The example 
cited was a case where the ring at the rear of the tube which sup- 
ports the wire slipped to the rear. This slipping could be pre- 


vented by leaving the breech bushing in place or, as in the gen- 
eral case, if the liver will not pass through the bushing a tem- 
porary bushing with enlarged bore 
gun during the lining operations. 


may be assembled in the 
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taper bored, and the inner tube, which is in reality 
a taper liner, is provided with a corresponding shrink- 
age surface. To assemble, the inner, or A, tube is 
placed vertically in the shrinkage pit, muzzle up. The 
outer, or B, tube is heated to the required temperature, 
removed from the furnace and lowered over the A 
tube. Water is applied outside the B tube at the 
shoulder. After the tube has cooled at this point the 
rings are moved gradually toward the muzzle. A sheet- 
metal shedder is used to prevent the water from coming 
in contact with the section between the shoulder and 
the breech. 

After the tubes are assembled the wire and hoops are 
put in place. The addition of the wire and hoops not 
only superimposes a heavy compression over that al- 
ready caused by the shrinkage between the A and B 
tubes, but also usually causes bends in the liners. A 
consideration of the above facts leads to the belief 
that an attempt to remove the A tube from a com- 
pleted gun by heating and interior cooling would not 
be successful. Further, it is the belief of the writer 
that such an attempt would ruin the gun. This con- 
clusion is based on a general consideration of the 
probable effects of such heating and cooling on a 
wire-wound construction, and is strengthened by the 
experience of this arsenal with 6-in. gun, model 1908, 
MII, No. 1. This gun, which was of wire-wound con- 
struction and provided with a Hadfield cast jacket, was 
sent to Watervliet to have the jacket removed forthe 
purpose of making an examination of its condition and 
of the gun underneath its surface. 


METHODS AND RESULTS ATTAINED IN 
REMOVING JACKETS 


In the first attempt to remove the jacket the gun 
was suspended in the furnace by the jacket in order 
to utilize the weight of the gun to separate the parts 
when the shrink had been broken. The flames from 
the burners were played upon the jacket, which was 
moved up and down.and turned constantly in order to 
obtain a uniform heat. The gun was removed from 
the furnace and the temperature, calculated from ex- 
terior measurements, was found to be 1000 deg. F. The 
gun was suspended from the jacket and the jacket was 
hammered to determine its looseness and, if possible, 
to start it. The jacket appeared to be free from contact 
with anything underneath it, but did not move. To 
further assist in the separation of the jacket from the 
wire, interior cooling was used, but without accom- 
plishing the desired result. 

After cooling, the star-gage measurements of the 
gun indicated a serious release of compression under 
the jacket, the diameter of the bore having increased 
an average of 0.005 in. Outside measurements indi- 
cated that ring A, which supports the breech end of 
the wire winding, had moved to the rear a distance 
of 0.555 in. relative to the tube. The moving of the A 
ring on the tube evidently resulted from the contraction 
of the tube due to the application of water while the 
wire winding and jacket were in an expanded condition. 

A further attempt to remove the jacket was made, 
using a hydraulic press. The attempt was unsuccess- 
ful and the jacket was parted off in a planer. After 
the removal of the jacket and wire, the tube was found 
to be considerably warped in several directions so that 
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it could not be used again. The gun was reassembled, 
using a new jacket, tube and wire. 

It is said that this method is used in England. It 
is evident that if the method could be successfully 
applied it would have marked advantages, especially 
in the case of wire-wound guns. The gun, minus the 
liner, would be finished. The liner would then be 
driven in and secured. When relining became neces- 
sary the liner would be driven out and a new liner 
inserted. Assuming a gun with double tubes, similar 
to the 14-in. model 1910, the method would have the 
following advantages: (a) Heating the gun would be 
avoided; (b) the expensive operation of boring out the 
old liner would be dispensed with; (c) the time that 
the gun would be out of commission for relining would 
be reduced to a small fraction of what it is at present; 
sizes could be obtained from the records of the gun 
and the liner could be prepared before the receipt of 
the gun at the arsenal. 

The following calculation was made by Capt. W. M. 
Wilhelm to determine the amount of shrinkage obtain- 
able by ordinary methods: 

Let X = the absolute shrinkage of the liner. The 
equation which expresses a relation between the absolute 
shrinkage and the pressure per square inch against 
the exterior of a liner is: P short tons = 3313357X. 
Assuming a liner with a standard taper in a 12-in. 
gun, model 1888. If the coefficient of friction between 
graphited surfaces equals 0.1, an 800-short-ton hydraulic 
press will force the liner in to such an amount as to 
give an absolute shrinkage over all of 0.0024 in. If 
the liner be dropped home a distance of 290 in., which 
is the distance from the muzzle of the liner to the 
shoulder, the finished liner weighing approximately 
9250 Ib. and having a taper of 0.007 in. per inch should 
take up an absolute shrinkage over all of 0.0053 in. 


A Chance for Stay-at-Homes to Help 


The “Official Bulletin” for Apr. 9 contains the fol- 
lowing: 

“France has just established a new regime of bread 
consumption. From now on bread will be strictly 
rationed through all of France on the following basis: 
Children less than 3 years old, 34 oz. a day; children 
from 3 to 13 years old, 7 oz.; persons from 13 to 60 
years old, 104 oz. (hard workers in this age class may 
receive 34 0z. more); persons over 60 years old, 7 oz. 

“This ration is about two-thirds of the bread allow- 
ance heretofore maintained. The fact that bread con- 
stitutes over one-half of the diet of the French nation 
and the further fact that the price of meat is such as 
practically to prohibit its use by a large part of the 
population make these figures highly significant of the 
extent to which the French people are going in their 
efforts to restrict food consumption.” 

Can any of us do less than to curtail our own bread 
consumption in the face of such facts? 

France has not asked it—she is bearing the burden 
bravely. But we must not forget that it is owr burden 
too. Let us all help gladly, quickly and generously. Not 
with money, but with self-denial in the eating of bread- 
stuffs that more may go to the people of our sister 
republic. There is not one of us but can eat from 10 
to 25 per cent. less without harm to himself. 
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From a Small-Shop Notebook 


By J. A. LUCAS 
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Machining the Stitch-Making Mechanism 
for Hosiery Machines 


By ROBERT MAWSON 





The changes in wearing apparel influenced by 
the European war have necessitated alterations 
in some of the more essential working parts of 
the standard textile machines. One of the ma- 
chines so influenced is the hosiery-knitting ma- 
chine on which certain changes are necessary to 
adapt it for the coarser graaes of yarn now in 
use. How some of the machining operations are 
performed on these interchangeable parts is de- 
scribed in this article. 





of the engineering industry, which is apparent by 

the radically changed designs on machine tools and 
methods. It is safe to say that more one-operation ma- 
chines are now being used than ever before. The effects 
of the war have also been felt in the textile industry in 
the class of goods now being manufactured by ma- 
chinery, since in this connection thicker yarn is now be- 
ing used in order to afford warmer clothing for the men 
in the trenches. Among these is the hosiery-knitting 
machine known as the “Banner,” manufactured by the 
Hemphill Manufacturing Co., Pawtucket, R. L, and 
shown in Fig. 1. 

An advantage in this design of machine is that the 
lower portion is made standard, the only special part 
being.the head. By this method the machines may be 
built and carried in stock and the only parts to be added 
are’ the head, depending on the size ard gage of stitch 
ring, and the cylinder, with their respective attach- 
ments. Various sizes of these details are, however, kept 
in stock, so that almost any size of machine may be 
quickly assembled. 


[oe European war has affected almost every part 


Two SIZEs oF STITCH RINGS 


Most readers will remember the old type of stockings 
made with four needles by hand and the yarn thick 
enough to wear through many -launderings. . Then 
through the advent of the knitting machine the quality 
gradually swung to the opposite extreme—from coarse 
gage'to the very finest, which produced the invisible 
hose with the transparent effect. Now we find that the 
quality is going back again, most hosiery, especially 
men’s, being made from thicker yarn and requiring a 
coarser gage stitch ring and cylinder mechanism. 

In Fig. 2 are shown fine and coarse stitch rings; the 
one at A is 3} in. in diameter and 216 gage, and the one 
at B 4} in. in diameter and 54 gage. By the term gage 
is meant the number of strands of yarn in the hose in its 
circumference. The ring A»was the one commonly used 
two or three years ago for the fashionable styles of 
hosiery, and that at B the one now used for soldiers’ 
hose: 

Referring again to Fig. 1 the yarn is-carried on spools 
which fit on the pegs C shown on the reel at the upper 
part of the illustration. The strands of yarn are fed 
into the stitch ring and from there to the cylinder A 





shown immediately under it. The stitch ring and cylin- 
der are revolved by the machine by means of a belt on 
the pulley D, which may be seen at the right of the 
machine. 

The needles which form the loops are raised and low- 
ered by cam plates which are placed cn the outside of the 
cylinder. These cams raise and lower the needles, per- 
mitting the strands of yarn to pass either over or under 
other revolving yarn strands to form stitches in a sim- 
ilar manner to the old-fashioned four-needle hand 
method. 

The length of stocking, shape, position of heel and 
toe are controlled by cam plates at B driven by the 
chain which may be observed in front of the machine. 
The stocking as it is being made passes through the car- 
rier, one being shown at EF in process of manufacture. 
This briefly describes the operation of this type of knit- 
ting machine. 

Fig. 3 shows one of the machines used when machin- 
ing the slots in stitch rings. These parts are made from * 

















FIG. 1.. A HOSIERY-KNITTING MACHINE 

brass castings and machined all over to size in previous 
operations. The ring is then placed on an expanding 
chuck which is operated by the lever shown in front of 
the machine. The cutter used is of the correct thickness 
desired to mill the slot in the ring, and is revolved by 
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FIGS. 2 TO 8. 


MACHINE OPERATIONS ON KNITTING-MA 


. ig. 2—Two sizes of stitch rings. Fig. 3—Slotting operation on the stitch ring. Fig. 
2—Grinding stitch-rirg-clotting cutter. 
-utting jig for latch openers 


Fig. 6—Grinding the cylinder cutter. Fig. 7—Cutting latch opener:.:. 


HINE PARTS 
Rear view of ring-slotting machine. 


Fig. 


Fig. 8—Rear view 
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the round belt shown at the right of the illustration. 
In operation the cutter is fed down onto the work. 

An interesting feature of the machine, which has been 
added by the Hemphill Co., is the indexing and feeding 
mechanism shown in the rear view of the machine, Fig. 
4. Formerly these machines were made with single- 
motion cams, but these have been changed to double 
motion, thus increasing tie production. The cam A is 
for indexing and locking the ring being machined, and 
the cam B is used for the feed. At the left of the cam A 
may be observed the cutter cam C, which is also double 
acting and controls the raising and lowering of the 
cutter onto the work. The head is held rigid to avoid 
the cutter chattering during the machining operation 
by means of the chain shown at the extreme left of the 
machine. The rods which operate the indexing and feed- 
ing of the work are under the machine, but the pins 
which are attached to them may be observed under the 
cams A and B. With this machine, and arranged as 
shown, a 33-in. ring with 220 slots may be machined in 
about 30 minutes. 

Anyone who has had experience in grinding cutters 
realizes the trouble experienced in obtaining a tool that 
will cut on all the teeth. In most cases after the cutter 
has been ground it will be found that only part of the 
teeth perform the machining operation. Under these 
conditions the strain brought to bear on these teeth 
causes them to break or, at best, unsatisfactory results 
are obtained. The thinner the cutter, or as it more 
nearly approaches to the saw type, the more is this 
trouble experienced. 

In Fig. 5 is shown a tool designed and built by this 
company to overcome this trouble and produce an evenly 
distributed cutting surface on the entire periphery of 
the tool. The spindle from the milling machine with 
the cutter assembled is removed to this machine and 
held between centers, as shown. The position for each 
tooth during the grinding operation is determined by a 
stop at the rear of the machine on the right hand side. 
The table feed is obtained by revolving the hand wheel A. 

After the table has been adjusted it is locked by means 
of the knurled knob B. The revolving grinding wheel C 
is slid back and forth across the teeth of the cutter by 
means of the handle D. 

A similar machine is used for grinding the cutter 
used for cutting the slots in the cylinder; one of these 
set up for this operation is shown in Fig. 6. The head 
with the cutter in position is removed from the cylinder 
slotting machine. The head is then located on the grind- 
ing machine by means of pairs of pins as at A between 
which it is slid. A clamp B is tightened onto the cutter 
head, thus holding it securely in position. The method 
of grinding is similar to that for the preceding job. 


MAKING LATCH OPENERS 


The position of the heel and toe is obtained by cam 
plates on the chain, as noted. These plates as they are 
fed around come in contact with latch openers fastened 
on the outer periphery of the drum B, Fig. 1, as previ- 
ously mentioned. 

There is an interesting operation followed when mak- 
ing these latch openers, which are of tool steel and 
raachined all over to the correct dimensions. In Fig. 7, 
at A, is shown one of the rings from which the latch 
openers are made. The ring is placed in the fixture B 
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located by a machined projection which fits on the inside 
of the piece, and the outer plate is then fastened on by 
means of the nut. The two cutters C, one of which is 
34 in. in diameter and the other 3 in. in diameter by 
#; in. in thickness, are placed on the milling-machine 
arbor with the correct spacer in position. It will be ob- 
served in the section cut at D that the edge of one end 
of the latch opener is almost vertical; the other, owing to 
the ring being circular, is at an angle. This accounts 
for the two cutters being of different diameters. The 
table and fixture is fed across against the revolving cut- 
ters. After the machine table has been returned to its 
original position the index head is fed around and the 
fixture is in position for machining another latch opener. 
From one turned ring eight pieces are thus made. In 
Fig. 8 is a close-up view taken of the rear of the milling 
machine, in which the design of the holding fixture may 
be noted. The index head is of the conventional type. 


Keep At It! 


“Cincinnati Post,” Apr. 12, 1918 


The soldier works 24 hours a day, when necessary. 
In great emergencies a 24-hour day’s work follows a 
24-hour day’s work. ‘He is not paid for overtime. He 
is engaged in the most perilous pursuit the world 
knows. 

To be a soldier he has sacrificed home, family, ad- 
vancement, education, money gains—everything that 
those who stay at home hold dear. And he says to 
Uncle Sam: “All this I do willingly and freely, and 
I do more—I offer you my life to do with as you will.” 

We are not asked to work 24 hours a day. We are 
not asked to endure hardship. We are not asked to 
risk our lives. 

All that is asked of us is that we remain steadily 
at our tasks, doing a full day’s work every day and a 
full week’s work every week. 

Particularly is the request made of those men em- 
ployed in factories manufacturing war munitions. For 
if work drags here, the war drags. And if the war 
drags too much—farewell, liberty; farewell, labor con- 
ditions as we know them in this country today. 

The first thing the Germans did in the conquered 
Russian territory was to reduce wages from $2.10 a 
day to 30 cents a day, and to lengthen the workday from 
eight hours to 10 hours. This is a suggestion of what 
might happen in America if it fell under the lash of 
Prussian military autocracy. 

The Ohio Council of National Defense has made a 
survey. The survey shows that an average of 10 per 
cent. of workers are regularly absent from their jobs. 
In some factories the absences run as high as 30 per 
cent. 

These absences seriously interfere with war work. 

Governor Cox is calling upon Ohio to remedy this 
condition. 

The call will not be in vain. 

No Ohioan wants to help Germany win the war. 

Yet those of us who lay off do help Germany win 
the war. 

With that straight in our minds, let us adopt this 
rule: 

NO LAYOFFS FOR ANY CAUSE SHORT OF 
SERIOUS SICKNESS OR DEATH IN THE FAMILY. 
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Export-Trade Problems 


By ROBERT S. ALTER 


American Tool Works 





Though the country is bending its energies to 
the successful prosecution of the war, our manu- 
facturers ought to find time to mend their 
economic fences by securing all the foreign 
export trade there is to be had. Even the small 
neutral nations are making efforts to supply non- 
manufacturing countries with what they need, 
and the American machine-tool builder will do 
well to give this subject his most careful atten- 
tion. This article is taken from an address de- 
livered at the fifth National Foreign Trade Con- 
vention in Cincinnati, Ohio, Apr. 19, 1918. 





not be identical with those of the future after this 

war has ceased. America should realize this, and 
we Americans, individually and collectively, should give 
the best of our thought in an endeavor to ascertain 
just what the requirements will be to develop and main- 
tain that vast amount of foreign trade obtainable after 
the war and claimed by many to be within easy reach 
of us all. 

As we are aware those countries which constitute not 
only our allies but our enemies have a degree of govern- 
mental assistance and support in their commercial 
activities that we in the past have not had the pleasure 
of enjoying. That this support is an absolute necessity 
for the future commercial welfare of our country is 
self-evident; and that individuals are giving the matter 
serious thought is manifested by the calling of this 
magnificent convention. 


[mt export-trade problems of the past will likely 


COMMERCIAL COOPERATION 


However, in these times, when we are face to face 
with the tremendous power of the governmental com- 
mercial codperation wielded by so many foreign coun- 
tries, and when we are face to face with the fact that 
this governmental aid will likely be steadily increased, 
the urgent need of the same system for us is instantly 
apparent if we are to be successful in the race for 
foreign business in the future. 

The advantages obtainable through the operation of 
the Webb bill are too far reaching to permit of dis- 
cussion at this time. George H. Charls, in his paper 
entitled “Organization of an Export Association Under 
the Webb Bill,” presented in Group 4 last evening, has 
given the exporters of our country food for thought 
in making practical use of the opportunities afforded 
by this bill. 

While we have a Department of Commerce which 
is making an honest effort to render service to American 
manufacturers in exporting their wares throughout 
the world, yet it is significant that to date there is not 
@ single special organization to enter upon this work. 
Consequently, there is no agency to pool the findings 
of such an organization, which consolidated would give 
to us suggestions as to what policies to adopt in dealing 
jg the peculiar competition that we shall have to 
ace. 


Permit me to interpolate here a word of congratu- 
lation for the magnificent work being done by the 
National Foreign Trade Council and the conventions 
which it has called. It is to be hoped that the honest, 
practical business sense as expressed here at this con- 
vention through the many interesting speeches and 
papers will have a far-reaching result. 

The countries now at war are all facing enormous 
national debts which must and will be liquidated by 
every country involved unless they have no shame in 
going down in history as nations repudiating their obli- 
gations. These countries, therefore, have economic 
reasons why they as nations, and also as individuals 
must develop not only their home industries, but also 
their foreign trade. This will be accomplished in many 
ways; for example, by reducing imports wherever pos- 
sible, and by the development of their home industries 
to such a degree that increased exports will be made 
possible on the basis of overproduction. 

Many large plants now confined to the production of 
war material will be utilized for other purposes when 
peace comes. According to a recent consular report 
the Skoda gun plant of Pilsen, Bohemia, expects to 
control the farm-implement trade in Russia and the 
Balkans after the war, and has already made prepara- 
tions for the conversion of its gun-making plant as 
soon as peace is declared. The report states that plants 
connected with the Skoda works already have quantities 
of machines which are to be shipped into Russia as 
soon as the border is opened. 

It appears also that the Skoda works are counting 
on the neutralization of the Dardanelles and a resulting 
increase of traffic on the Danube, which has caused 
them to prepare to build motor boats for export to 
Turkey and Bulgaria. One part of the plant is to be 
converted into an automobile and airplane factory, while 
another part will continue in the manufacture of war 
materials. 

I have visited this enormous plant on several occa- 
sions, and can realize fully what its output can accom- 
plish in competing with the sales organizations of other 
countries in the territories mentioned. 


RESOURCES OF THIS COUNTRY WILL MAKE IT A FACTOR 


In 1865, when this country carried a national deficit 
of seven billions dollars, European countries took it 
for granted that we would have to go bankrupt. They 
did not know the resources and the inventive genius of 
the Yankees. “Necessity being the mother of inven- 
tion,” the brains behind our country got together, 
with the result that it was pointed out that there were 
12 states out West rich in minerals of all kinds and 
susceptible to enormous development. The work began. 
Gold .and silver, virtually the needed money, was dug 
from the grourd in ever-increasing quantities. Trans- 
continental railroads were put through, which in turn 
developed the enormous agricultural possibilities of 
our Western plains. These in turn yielded harvests 
which brought additional funds to our coffers, and by 
our industry we eliminated the debt. 

The national debts of our allies at the end of this year 
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will be colossal. It is estimated that Great Britain’s 
national debt at that time will be fifty billion dollars, 
or practically one-half of the nation’s wealth. Great 
Britain is not crushed under the weight of this obliga- 
tion. She knows exactly what she is going to do to 
pay it, and she has already taken steps to carry out 
extensive developments in her various colonies. De- 
velopment possibilities in Canada alone are so enor- 
mous that legislation has recently been passed whereby 
ten million Chinamen will be allowed to immigrate and 
will be employed in building railroads, cultivating the 
soil, and in other capacities, at the insignificant wage 
rate of 624c. a day. This shows exactly what Great 
Britain intends to do in the way of future development. 

Similar plans are under consideration with other 
countries and their colonies. Some are also planning 
the development of the vast agricultural and mineral 
possibilities of South America. However, we should 
not be alarmed over the possibility of this extensive 
program working against us provided we are willing 
to lend ourselves to the general scheme. It might be 
advantageous for us to codperate in giving financial 
assistance to the work of reorganizing those countries 
which have been hard hit by the present conflict, there- 
by gaining their support in trade on a reciprocity basis. 
America is in an excellent position to render this 
assistance on account of the huge gold reserve which 
we have accumulated. This gold reserve will be imme- 
diately available upon cessation of hostilities and will 
give. America the first opportunity to reap the benefits 
derived from this source. The extension of the Ameri- 
can banking system, which is rapidly taking place, will 
offer great help in guiding and assisting credit ex- 
tensions to countries needing same. 


COOPERATION WITH OUR ALLIES SUGGESTED 


If the Allies can hold together after this war, the 
combination will form an organization consisting of 
practically three-fifths of the land of the world, three- 
fifths of the population and mineral resources, and a 
string of colonies extending around the world. With 
such coéperation German interests will find a worthy 
competitor. 

The trade situation with neutral countries after the 
war will be quite unique, according to information I 
have collected on this subject. The export restrictions 
against them have made it difficult for neutrals to im- 
port the articles which they formerly secured from 
abroad. This has forced them to cultivate their own 
fields to obtain food, and to develop their own mineral 
resources to secure necessary raw materials for home 
requirements, as well as war orders, the latter being 
quite profitable. 

This industrial development has increased the number 
and size of manufacturing establishments to a remark- 
able degree. When the war is over they will be better 
ablé: to take care of themselves than formerly and be 
independent of outside assistance, and besides a market 
must be found by them for the overproduction. 
Neutrals therefore are looking more than ever to export 
possibilities for their'own commodities and are coming 
to a broader understanding of their own capabilities 
of self-preservation and securing world trade. 

Let us take the Scandinavian countries as an ex- 
ample. In the past they have been large importers of 
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all kinds of material, particularly manufactured prod- 
ucts. Denmark, Norway and Sweden have recently 
invested one billion kroner ($270,000,000) in factories 
which will complete directly with American firms not 
only in their own countries, but in the world at large. 
These factories are manufacturing chiefly such goods 
as emery wheels, twist drills, taps, dies, engine lathes, 
planers, shapers, chucks, files, hammers, axes, shovels, 
ball bearings, railway supplies, wood-working machin- 
ery, automobiles, harvesting machinery, shoe machin- 
ery, lumber machinery and many other kinds of com- 
modities. 
THE RAW MATERIAL 


The raw material for the manufacturing of these 
products is obtained largely from Sweden and Norway, 
and the production of these industries is arriving at 
such a high degree of efficiency that they can more than 
supply home consumption. An investigation of the con- 
ditions in these countries would lead to the belief that 
after the war the prices will be considerably lower than 
those prevailing at present, not only on account of the 
reduction in the cost of raw material but on account of 
constantly increasing efficiency of manufacturing or- 
ganizations. For this reason, they are fully expecting 
to compete in a most energetic and intelligent way 
against American and European firms, who will feel 
their competition in Russia and Asia as well as the 
greater part of Europe. In addition, the Scandinavian 
countries have the advantage of being closer to the 
majority of these markets than the United States. 
The embargo against Scandinavian countries, while ad- 
mittedly a war necessity, has nevertheless developed in 
those countries a new and determined competitor in 
foreign fields. 

Scandinavian customers had a leaning toward Ameri- 
can products, and it is regrettable that war conditions 
have forced us to curtail shipments to them. Tonnage 
has been available, because the Scandinavian countries 
are employing a considerable part of their large 
merchant marine for the war requirements of America 
and her allies, a certain amount of this tonnage being 
used for traffic between this and their countries. 


SCANDINAVIAN TRADE SHOULD Not BE NEGLECTED. 


In recent months several boats have left for Scandi- 
navian ports with passengers, but practically empty as 
far as cargo is concerned, although goods for Scandi- 
navian countries have filled certain New York ware- 
houses. I am advised that the Danish steamer “Helig 
Olav” will be allowed to sail shortly for Denmark with 
passengers, but otherwise practically empty. It is un- 
fortunate that the various associations in Denmark, 
Sweden and Norway have not been able to fully satisfy 
our Government that American goods imported into 
those countries would not be reéxported to the enemy, 
as otherwise our products would have been established 
in these countries to a degree difficult to enjoy at any 
other time. 

German activities in these countries are bound to 
militate against us under these circumstances, and the 
development of home industries there is creating a 
condition which unless very energetic steps are taken 
to retain our trade will make Scandins ‘a a competitor 
for our goods where formerly we hed a_‘‘stomer. 
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I could go on at length and point out identical con- 
ditions in other neutral countries, particularly Spain, 
but time does not permit. 

The uncertainty as to the volume of business which 
we will secure from Europe after the war brings up 
the old axiom, “Don’t put all your eggs into one-basket.” 
The logical thing to do, it seems to me, is to go after 
new markets without the least delay. Now is the time 
to start our propaganda in virgin fields, as it takes 
time for the seed to grow, and still longer to reap 
the harvest. The crop from the fields which we have 
cultivated for years may not now yield its utmost, and 
for the safety of our export business—in fact, the 
safety to the proper balance of our individual businesses 
—may depend upon orders secured from new markets. 
This is another great problem in export trade, and to 
give advice which will cover the vast number of various 
industries would require special and exhaustive treat- 
ment. 

The exporter must, first of all, consider the market 
in question from the standpoint of its buying ability 
for his particular commodity. Much money is wasted 
every year, and export campaigns do not bring fruit 
simply because the firms behind them neglect to study 
the markets. 

THE CLIMATE AND ALTITUDE 


The matter of climate and altitude should not be over- 
looked. For example, there is a good market for heavy 
overcoats in Mexico City because of its altitude and 
regardless of the fact that it is far south of us. Many 
centers of population in tropical countries are situated 
in altitudes which give them temperate atmospheric 
conditions. 

The occupation of the people will indicate the needs 
of the community for raw material, machinery, tools, 
clothing, luxuries, etc., the latter depending greatly 
upon the degree of refinement of the population. 
Naturally, those people who can be compared with us 
in civilization, regardless of their geographical location, 
will be interested in buying commodities which we our- 
selves use and enjoy, such as automobiles, Victrolas, 
Pianolas, motor boats, photographic apparatus, etc. 
On the other hand, the peoples in savage and semi- 
savage countries may use cheap cotton cloth and a few 
simple utensils, but would hardly create a market for 
laundry machinery, much as they might need it. 

Knowledge of these conditions based on study and 
observation is the only way to ascertain whether there 
is a market for a product. It is an interesting and 
fascinating study, and well worth the time of any 
business man who desires to expand the horizon from 
which he secures orders. 


FAMILIARITY WITH COMMERCIAL LAW ALSO ESSENTIAL 


Moreover, in going into new markets it is well to 
familiarize oneself as far as possible with the com- 
mercial laws effective in those countries. Because 
we have certain laws for doing business in our country 
is no indication that the same applies elsewhere. While 
the laws in approximately 50 independent foreign 
countries may differ (not to mention the colonies which 
may come under their jurisdiction having their own 
local regulations), and while at a glance the complexity 
of this subject might appear discouraging yet it is not 
hopeless. 
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Commercial law governinz foreign transactions con- 
tains a degree of uniformity in fundamental principles 
throughout the world. Then again there is a certain 
amount of trust, confidence and business honor existing 
when one’s negotiations are carried on with reputable 
people, regardless of where they are located. A firm 
wishing to maintain its reputation and credit will find 
it obligatory to follow established business practices 
rather than stoop to acts of cupidity. Commercial law 
has been largely built up by a long line of precedents 
previously established by merchants in dealing with 
each other. 

There are two distinct legal groups involving civilized 
nations. The first includes the United States, England 
and some of her colonies, whose laws have not been 
reduced to fundamental codes, legislation coming under 
the head of common law, and based on decisions of the 
courts and precedents. The second group includes 
practically all other nations, and is what is called civil 
law, which is closely related to the old Roman law. 
The underlying principles of this civil law are fre- 
quently embodied in the form of written codes. What 
interests us most in civil-law countries is the section 
covering commercial codes, which makes quite a dis- 
tinction between traders and commercial transactions, 
and nontraders and noncommercial transactions. There- 
fore, in drawing up agency contracts, in shipping goods 
on limited or indefinite consignment, in allowing ex- 
penditures to be made for propaganda, and in dealing 
with trademark and patent matters, in sending sales- 
men to work independently of any established agencies, 
and in extending credits, it is advisable to become 
familiar with the legal points covering each in the 
countries concerned. . 

I take this occasion to speak a word of caution abou 
the use of the word “agent” in drawing up various docu- 
ments. I have known cases where the use of this 
word by the manufacturer has placed him in a very 
embarrassing position when called upon to meet cer- 
tain expenses charged to him by the party appointed as 
a sales agent. 

The matter of regulating the selling price of your 
products in foreign countries deserves the most pro- 
found consideration. The fact must not be overlooked 
that the foreign salesman or dealer is in a large per- 
centage of cases up against more competition than 
would be the case here in America. 


EUROPEAN COMPETITION KEEN 


Almost everything that America can supply can also 
be furnished by Europe, and therefore, in getting down 
to the final stages of a foreign deal, it is common ex- 
perience to find that you are not only enjoying the com- 
petition of your American friends in your same line 
of business, but also the European manufacturers in 
the same class. 

It is obvious, in view of the additional cost of trans- 
portation, duties, etc., on shipments from America, that 
foreign dealers, thinking only of their own pocketbooks, 
might easily and wilfully quote prohibitive prices on 
American products in order to sidetrack them, and 
thereby be able to handle a similar article of European 
production on a much more profitable basis by bringing 
the price up sufficiently under the American to secure 
the business. This increase in price and the low cost 
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of delivery of the European article. would naturally 
make his margin of profit most acceptable. It there- 
fore behooves us all to give this matter special atten- 
tion, and the best place to secure the data is on the 
ground. 

This brings me to one of my hobbies, namely, “If you 
want foreign business, go after it in person.” Take 
the time. Become personally familiar with the markets 
and the agents who are handling your interests. How 
can any dealer enthuse over principals whom ‘he has 
never met and with whom he has never had the slightest 
degree of social intercourse? Insurance agents write 
millions of dollars’ worth of insurance on the strength 
of their personal acquaintance, often on an unequal 
basis with their competitors, but the personal contact 
and, bonds of friendship get them the business. The 
same applies to the development of foreign trade from 
the standpoint of the individual firm which is expanding 
into this field. 


THE COMMERCIAL WAR TO FOLLOW 


It would hardly be fair for me to close my remarks 
on foreign-trade’ problems without saying a word of 
encouragement. We should not allow these apparent 
difficulties to dampen the ardor of our activities, be- 
cause we have before us examples of the wonderful 
success in export trade enjoyed by countries which we 
can now more easily call our neighbors than ever before. 
If their brains have enabled them to amass huge for- 
tunes from this class of trade it would be an insult 
to the intelligence of American business men were it 
to be intimated that we are not at least the equal of 
these neighbors. 

That the British manufacturers are afraid of our 
competition after the war is clearly set forth in a 
speech made by J. Judson on Mar. 8 last before the 
machine-tool builders of England. Mr. Judson said in 
part: “We are all out to win the war, but there is 
another war to come, viz., the commercial war, and I 
am sure that we cannot tackle the problem properly 
unless something is done to assist us against both 
American competition and probably German competi- 
tion. It is going to be difficult for the British machine- 
tool makers to compete in the world’s markets owing 
to the fact that our American rivals have amassed 
huge reserves during the war period, which reserves 
will enable them to successfully travel and advertise and 
do everything possible to secure the trade. To prove 
to you at once that our United States competitors will 
be better able to travel the world for trade than our- 
selves a few figures will assist.” 

He then introduced data on comparative prices of 
American and British machinery, and continued: 

“It just shows us the surplus our friends will have 
to work with, enabling them to secure a maximum share 
of the world’s trade. Our aim should be to see Great 
Britain self-contained in this industry. There must be 
no ‘next time’ of going thousands of miles for such 
essential commodities as machine tools and accessories 
which are the absolute basis of every article for de- 
fense, offense and peace-time necessities.” 

In Belgium there has been instituted a Comptoir 
National pour la Réprise de |’Activité Economique en 
Belgique, which intends not only to back Belgian firms 
in advancing the necessary money for purchasing the 
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reéquipment of their plants. but at the-same time to 
carry a large stock of material and to ‘place orders as 
soon as circumstances permit. This:compahy has been 
definitely formed and is‘ backed by the government. 
It is intimated that before long manufacturers. in the 
United States will hear from them.as to their methods 
of purchasing and- acquiring material. 

In Scandinavian countries. there is still hope, as 
evidenced by a letter which I have just received’from 
Stockholm, that many of the reputable dealers who have 
been handling American goods have been almost: shut 
down from inability to receive materiat’. However, in 
the face of this they have tried to’ keep loyal ‘to their 
American connections by not entering-into promiscuous 
dealing with inferior goods as a substitute. In adopting 
this policy the author of this letter, who is a :personal 
friend of the writer, states that these dealers- have 
allowed opportunities for making a lot of money to 
pass. They prefer, he says, to continue'to wait until 
they are able to renew their relations with their 
American manufacturers of first-class articles, claiming 
that they built up sufficient reserves in the past through 
these connections to tide them over until the time when 
they can resume their work in the usual way. 

This evidence of loyalty is worthy of.our:most pro- 
found respect and should give us the incentive to be 
absolutely fair, square and lenient with these con- 
nections when they are again established. 


How Design Affects the Millwright 
By DONALD A. BAKER 


Some time ago an accident occurred at a plant which 
may be worth relating. A number of heavy-duty drill- 
ing machines had just been purchased. Four of them 
were erected and two of them were running for a 
short time on production, when one morning, on start- 
ing the third machine, there was a crash and the ma- 
chine stopped. On investigation it was found that the 
main drive shaft, which ran from a bevel gear at the 
bottom of the machine to a spur gear at the top, was 
supported by a ball-thrust bearing. In assembling the 
machines this shaft was dropped down from the top, 
the lower end being splined to take the key in the bevel 
gear in which it was a sliding fit. 

When the shaft was lowered into position it of course 
held the ball bearings in place and so the designer had 
not thought it necessary to provide a cage, or retainer, 
for the balls to hold them in place. All this would have 
been well enough but for the fact that the machines had 
to be shipped in a horizontal position with the result 
that the jarring incident to travel caused the vertical 
shaft to slide endwise, allowing the balls to roll out 
of the bearings.. The effect was that when the ma- 
chine was started one of the balls got into the gears. 
As j-in. balls of this kind are rather hard propositions 
the results can well be imagined. Suffice to say I 
immediately shut down the first two machines and on 
overhauling I found that in four out of the five the 
bearings were out of place. It was pure luck that 
the first two had not had the same trouble. 

For the benefit of future purchasers of this particular 
line I may say that I have called the manufacturers’ 
attention to this slight defect in design, but up to date 
they have not so much as said “Thank you.” 
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III.—Manufacturing Parts 





In the manufacture of a calculating machine some 
very interesting methods are employed; and in 
this article the special drilling, milling and grind- 
ing fixtures used in making baseplates, brackets, 
etc., are illustrated and described. 





Vol. 47, page 995, illustrations were presented de- 

picting some of the important methods used by the 
Marchant Calculating Machine Co. of Oakland Calif., 
in finishing carriages for their calculating machines. 

The calculating-machine carriage, it will be recalled, 
slides longitudinally in a guide machined in the base- 
plate of the apparatus, and carries two sets of num- 
bered dials, one at the right-hand side being the product, 
or dividend, dials and the other, or left-hand set, the 
quotient, or proof, dials. Back of the carriage, between 
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FIG. 26. 


JIGS FOR BASEPLATE AND SIDE BRACKETS 
FOR CALCULATING MACHINES 


a pair of side brackets, is a third set of dials which 
with their spindle constitute a drum operated by a 
crank handle at the right side of the machine. The 
members of this set are known as the setting dials. 
The illustrations in this article have been selected to 





show a few of the tools and methods employed in 
machining the baseplate and side brackets above re- 
ferred to 

The baseplate, Fig. 25, is shown resting against the 
corner of a drilling jig to the right, to which reference 
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will be made later in this article. In Fig. 26 the base- 
plate is shown with the carriage in place and with 
the two side brackets attached to the rear of the base. 
In this view the cover plate of the machine has been re- 
moved so that the brackets and setting dials carried 
between them may be distinctly seen. 

A detail drawing of the baseplate, Fig. 27, gives the 
dimensions for this part as used on the pony, or the 
smaller one of the two machines manufactured by the 
company. It will be noticed that the plate is 544 in. 
wide by 44% in. long over the main portion, with. an 
extension at the front 14 in. long by 3 in. wide. This 
extension is adapted to carry the carriage-shifting 










796 AMERICAN 





mechanism which is arranged as shown in Fig. 26 and 
which shows the position of the rocker shaft and arms 
through which motion is transmitted by the key levers 
to the small pinions engaging with the rack at the 
front of the carriage. 

A stack of baseplate castings as they come into the 
shop from the foundry is shown in the foreground of 
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The machine in the background of Fig. 28 is a motor- 
driven compressor for supplying air to different ma- 
chines, among them the sandblast apparatus already 
mentioned and illustrated in Fig. 29. At the top of the 
box will be noticed the pressure gage for the air blast 
and the feed pipe for the sand. The air currents are so 
controlled that very little sand or dust escapes from the 
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FIGS. 26, 28, 29, 30, 32 AND 35. 

Fig. 26—Baseplate with carriage and side plates in place. 
Sandblast used in the shop. Fig. 30—Milling baseplates. 
boss to height 


Fig. 28. Much of the material is sandblasted in this 
plant and thus thoroughly cleaned of scale and irregu- 
larities to be ready for machining operations. Certain 


Fig. 


finished members, such as sheet-metal covers and case 
parts, are also put under the sandblast before enamel- 
ing, the surface of the metal being thus cleaned and 
prepared to receive the enamel smoothly and hold it 
securely after baking. 





32—The side brackets with setting dials. 





MACHINES, TOOLS AND PROCESSES USED IN MANUFACTURING THE MACHINE 
Fig. 


28—Baseplates ready for starting to the factory. Fig. 29— 
Fig. 35—Facing bracket 


front of the box, and the admission and discharge of 
the sand are adjusted so that the work may be done 
under suitable conditions. 

The baseplate casting is finished practically all over. 
After the bottom surface and the edges are machined, 
two important operations remain—the finishing of the 
carriage guide across the baseplate and of the two seats 
at the rear for the side brackets, the surfaces of both 
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being machined exactly at right angles to the carriage 
cuideway. 

For the operation of milling out the carriage guide- 
way, the baseplate is mounted on the milling-machine 
table with fixtures that hold it squarely in position, and 
when the work is ready for the milling of the bracket 
seats it is located from the carriage guideway to insure 
the bracket seats being square with the latter. This 
cperation is illustrated in Fig. 30, where a pair of 
straddle mills are shown passing over the castinc. 

Gages are used to determine the depth of the cuts, 
the width of the carriage guideway, and the distance 
between the bracket seats. The work is also tested for 
straightness and parallelism and the surface scraped 
to assure a correct fit at the important points. 
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31. 


FIG. 


The drilling of the various holes in the baseplate 
is accomplished in the jig shown to the right in Fig. 
A detail drawing is shown in Fig. 31. 

This jig is of the leaf, or hinged-cover, type and takes 
care of the drilling of 42 holes, most of them being 
small. The baseplate to be drilled is located in the jig 
with the end of the casting resting against two stops 
A, and the side against stop B, the two knurled head 
screws C and D being set up lightly to hold the work 
against the stops. The cover of the jig is secured, when 
closed, by a small knurled nut on a swinging bolt at the 
front end; a thumbscrew in the cover holds down the 
casting while being drilled. 

Most of the drill guide bushings are carried in the 
jig cover. There are, however, near the end of the 
work a number of small holes which do not permit the 
use of the usual form of bushing. For example: on the 
front extension of the work there is a lug E projecting 
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upward nearly to the top of the jig cover, which is cut 
out to clear the lug and which is covered at this point 


by a tool-steel plate F } in. thick, in which there are 
five holes to act as drill guides for putting in the holes 
in the top of the lug. This plate is hardened and lapped 
as an individual bushing would be. It is 14% in. long 
by 43 in. wide, and at the rear end it has a projection 
#y in. wide reaching down ,*, in. into a slot in the top 
cf the lug in order to guide the small drill down as near 
the work surface as possible. This slot, with other small 
cuts indicated on the detail drawing Fig. 27, is a 
machining operation which must be performed before 
the work is ready for drilling. 

Another tool-steel block attached to the jig and acting 
as a drill guide without the use of bushings is shown 
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FOR BASEPLATE 


at G, Fig. 31. It is secured to the wall of the jig body 
and is used when the jig is placed on edge for guiding 
the drill through the thin lugs H, of which there are 
four extending above the face of the baseplate. There 
are also four smaller holes drilled with the aid of this 
block when the jig is placed horizontally. This block, 
hke the smaller piece F, is fixed in place by means of 
screws and dowels. 


THE SIDE BRACKETS 


The two side brackets, which are secured to the base- 
plate for carrying the drum of setting dials, are 4 in, 
high and stand on a base 3 in. long by ? in. wide. Their 
general form is well brought out in Fig. 32, which shows 
an oytboard support for the gearshaft attached to the 
right-hand bracket and a sheet-steel cover secured to 
the left-hand one. The shape and body proportions are 
also indicated on the drawing Fig. 33, which shows 
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the fixture used for grinding the right-side bracket 
across its face. A similar fixture is employed for the 
corresponding operation on the left-side bracket, with 
the stops and clamps in opposite position. 

Although this surface-grinding fixture is of simple 
design, there are two or three points about its con- 
struction that are worthy of notice. The locating points 
of the bracket casting are the base and the back edge 
cf the bracket, which present surfaces at right angles. 
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hardened points for the gripping ends, the ends being 
finished to a sharp chisel shape and the end of the 
oblique clamp at E being curved to conform to the 
casting with which it comes in contact. The inner 
face of the gripping edge of the clamps is sloped to an 
angle of 45 deg.; the outer face is nearly vertical. 

The edge of each clamp is about 44 in. below the 
pivotal point, and when the rear end is elevated by 
tightening the clamping screw the working end swings 
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FIG. 33. GRINDING FIXTURE FOR SIDE BRACKETS 


The casting rests upon a hardened tool-steel block pro- 
jecting from the face of the fixture as shown at A. 
This block is cut away so as to provide four narrow 
tearing points on which the work rests. The support 
B for the vertical edge is made in a similar way, but has 
only two bearing points. There are two pins C and D 
shouldered and fitted into the upright face of the fix- 
ture at the points represented in the front elevation 
to receive the thrust of the work during the opera- 

































slightly inward, following a circular path, and this 
combined with the inner slope on the gripping edge 
draws the work securely against the stops. 

Both right and left side brackets are drilled in the 
one jig illustrated at the left in the Fig. 25 and shown 
in detail in the line drawing, Fig. 34. This jig has two 
covers, or bushing plates, one on each side of the cen- 
tral wall. The right and left hand castings, when placed 
for drilling, rest against this wall, which forms the 
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tion. The lower edge of the piece cannot be moved in- 
ward because it bears its full length against the face 
of the fixture. 

The two clamping devices at EF and F serve to hold 
the work firmly against its seat on stops A and B. The 
clamps E and F are in the form of a rocker arm pivoted 
near the middle of their length in a fork forreed at 
the top of a steel bracket G. Two of these brackets are 
secured to the inner face of the fixture by two fillister- 
head screws each. The clamps are of tool steel with 





body of the jig. The base of the casting rests upon 
the tool-steel angles, secured to the middle wall upon 
either side, while the vertical edge before mentioned 
rests against lugs which form the feet on which the 
jig stands while drilling, pressure being applied in both 
directions by the knurled-head screws. The thrust of 
the drill is borne by the middle wall of the jig, on which 
the flat surface of the bracelet casting rests. The posi- 
tions of the holes in the side walls and the bottoms of 
the brackets are shown on the drawing, and it will be 














May 9, 1918 







































noticed that in most cases the holes are drilled into 
bosses which are cast on the side of the bracket to pro- 
vide the necessary thickness of metal. 

Certain of these bosses have to be machined accurately 
for height, measured from the ground face of the 
bracket, and in the process of facing off such bosses 
with counterbores care must be taken to preserve the 
required thickness. The facing operation is performed 
after the brackets are removed from the jig, the work 
being placed on the table of the drilling machine, as in 
Fig. 35. The stop on the quill of the drilling machine 
is set as accurately as possible, but further check is 
maintained on the work by calipering: each casting 
with the micrometer until the exact dimension over the 
boss is obtained. 

Counterbores with various sizes of pilots to fit the 
different reamed holes in the work are provided in the 
outfit of tools. The holes themselves, particularly the 
bearing holes for the shaft of the setting dial drum 
and for the operating gearshafts, are located and ac- 
curately finished in the jig, as are the holes in the bot- 
toms of the brackets for the screws and dowels by which 
these brackets are positively located on the baseplate 
of the calculating machine, so that true alignment is 
maintained when the machine parts are assembled. 


The Modern Foreman—What Is His 
Present Job? 


By ENTROPY 


Once a foreman was the whole thing. He hired his 
own men, paid them what he pleased, fired them at will. 
He practically bought the machinery and tools for his 
department, and whenever the notion seemed yood he 
redesigned not only the jigs and fixtures but the very 
product he was making. He was practically general 
manager of his department and could thumb his nose 
at the proprietor because all knowledge of what had 
been turned out in his department was contained in 
a little notebook in his hip pocket. The only restraint 
put on him was the fear that if the owner of the plant 
discovered he was making too much money on his job 
that next year’s price might be cut. 

Things are a bit different today. This old stager 
overworked a good thing and made more money than 
the man who risked his capital Now we have an 
efficiency department and a planning department, and 
an engineering department, and an employment depart- 
ment, all doing things which the old-timer half did 
and got away with. Now when a job comes to his 
department with it comes a blueprint from which he 
dares not deviate because his work is all inspected by 
people to whom he is no terror; with it a route sheet 
showing what machine, tools and methods to use for 
every step in the work and a schedule of rates for 
paying for the work. It seems sometimes as though 
every function had been diverted and that he was 
merely a clerk to transmit orders to the individual men 
who could not understand what came from the office. 

However there are two very valuable functions still 
left. They are both most important, but not always 
realized. These are leadership and instruction. Dis- 
cipline now is a dead letter in its old sense. Laying 
a man off to give him a chance to think over his sins 
no longer works, because it means either a much-wished- 
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for vacation or else a change of job, of which he 
might not have thought had he not had an enforced 
opportunity to look it up. 

The only hope which a foreman has today of making 
himself additionally valuable is through leading his 
men—not driving them. Any tendency to arbitrary 
driving shows immediately in the labor turnover. 
Formerly this was not followed up by the management, 
but now it is taken as just as important a part of 
the business barometer as the cost accounts. Keeping 
men means making the best possible use of the best 
that can be had and attracting better men by making 
it possible for them to run their production up to large 
figures. 


REDUCING THE BREAKING-IN PERIOD 


One essential is that the breaking-in period be re- 
duced as much as possible. This is just as desirable 
and profitable to the management as to the employees. 
The management pays for time wasted while the new 
man is learning the ways of the shops and his new 
duties, and the man loses especially in a shop where 
piecework prevails. We often hear a foreman lament 
that the kind of men whom he can get cannot be taught 
anything. Such a foreman, if he really believes his 
own statement, should give up being a foreman and get 
some other job, because teaching his men something 
and doing it quickly is the biggest part of his job. 

No good comes from aping the ways of the college 
professor and the school-teacher. The first is teaching 
things which the pupil almost knows and the latter is 
teaching pupils who come by compulsion. Men in the 
shop must be approached on the ground that they can 
be offered help. The approach is almost always an 
appeal to the pocketbook. “Let me show you how you 
can set that job up in half the time.” “If you will 
lift with your legs instead of your back you can get 
the thing up there easier and quicker.” Such remarks 
open the way to more production and make the work- 
man feel that the foreman is working for his interest. 
And really the man who has helped you get an increase 
in pay is the man that you stick to closest. Every 
foreman who reads this will immediately say that this 
hits someone else, but not him. That is where he is 
mistaken. It hits him and everyone that he knows. 
There are foremen who have exceptional ability to 
train men, but the number who go at it intelligently 
is almost at zero. It is not enough to tell a man what 
he ought to do. He must know why that is the best 
thing and he must have faith in the foreman, who really 
knows what is best. Telling a man what to do and 
having him understand it are two different things. The 
new man in the shop may be bright and quick and 
he may be dull and stupid, but we need both of them 
if we are going to get out production. The dull, stupid 
man is harder to show, but the most dependable after 
he once gets it through his head. It is cheaper to hire 
a dull man and put him on a dull man’s job and have 


him stay than to hire a dozen bright men, break each 


one in quickly and have them chasing each other out 
of the shop. 

Time, patience and perseverance, the old trio, go 
together just as surely as they ever did, and our modern 
foreman must have them all if he is going to hold his 
own, to say nothing of going ahead. 
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Training of War Welders 


By M. J. CARNEY 
President of the Oxweld Acetylene Co. and the Prest-O-Lite Co., Inc. 





We are very glad to give our readers an authori- 
tative article on the subject of increasing the 
number of welders. It is one that demands 
immediate attention. At our request Mr. Carney 
has herewith expressed his views as to how this 
matter should be handled. 





in the recognition of the importance and utility of 

oxyacetylene welding and cutting as a factor in 
developing the metal-working industry in America. 
Since the entrance of the United States into the world 
war the oxyacetylene process has received recognition as 
a leading essential in winning the war. 

Prior to our entrance into the war the shortage of 
welders was keenly felt. This resulted in a great influx 
of partially trained welders, who, lacking the proper 
training and experience, reflected seriously on the worth 
of the process. 

The demands on our peace industries prior to April, 
1917, were severe, and increased production in prac- 
tically every branch of metal working made this short- 
age of trained welders acutely felt. Subsequently the 
increased production due to manufacturing war necessi- 
ties for our own use further seriously taxed the welding 
capacity of the country. 

Welding and cutting processes have taken an im- 
portant. position in the building of ships, locomotives 
and rolling stock, the production of airplanes and auto- 
mobiles, the manufacture of munitions and ordnance, 
the cutting of armor plate, and other requisites. 


Ti: past decade has shown a remarkable growth 


THE DRAFT TooK MANY WELDERS 


Most of the welders of the country are between the 
ages of 21 and 31, conseqvently when the first draft 
call was made the already inadequate supply of welders 
was further depleted. By the working of the draft 
these welders were lost to industry, and their industrial 
value to the military department was also lost. 

With this condition facing the industry a call now 
comes from practically every section of the military de- 
partment for experienced welders. They are required 
for the maintenance and repair of military equipment, 
such as locomotives, rolling stock, tracks, air motors, 
metal parts of airplanes, motor trucks, tanks, water and 
sanitary systems; for the construction and demolition 
of bridges and steel structures, the upkeep of base- 
repair-shop equipment, destroying guns about to fall 
into the hands of the enemy and emergency repairs to 
guns in the field. 

It is estimated that about 5000 welders are needed at 
once to perform these important tasks, and while they 
cannot be spared from essential industries, they must 
be found. The question then is, from where, and how? 

This brings us to the question of the source from 
which potential welders may be drawn. 

In the ranks of the drafted army can undoubtedly be 
found men of sufficient mechanical ability who under 





proper instruction are capable of being developed into 
excellent welders. 

Assuming that these men can be made available from 
the drafted ranks, we come to the question of their 
training. The superficially trained welder is a liability, 
not an asset. There is no trade in which the reliability 
of the work depends more on the personal factor than 
welding. 

Of the war welder: Most of the work will be of an 
emergency nature on which large issues may depend; 
consequently great care must be taken that in his train- 
ing he will obtain not only a knowledge of the theory 
of welding but also sufficient practical experience to 
enable him to apply it even under adverse conditions. 

In developing trained welders for this emergency, 
time is a vital factor. It has been proved in the in- 
dustries that a fairly proficient welder may be made 
in three to four months, but it usually requires about 
two years to train a man so that he can be classed as an 
expert. However, the military needs are so urgent that 
they cannot wait for experts; therefore under this pres- 
sure what is the shortest period of time in which weld- 
ers with sufficient experience can be turned out? 

It is evident that the training must be of a highly 
intensified nature. The student welder should be se- 
lected from among those who have some experience in 
the metal trades and must be given a sufficient amount 
of theory, be able to identify the metals and their pecu- 
liar properties, thoroughly understand the principles of 
welding by fusion, be familiar with the effects of the 
different phases of the oxyacetylene flame, thoroughly 
understand his apparatus, recognize the necessity of 
proper equipment and materials to work with, and be 
able to plan and lay out his work so that he can produce 
a satisfactory weld in the shortest time. 


THE LIMITATIONS OF WELDING 


The welder must also consider the practicability of 
the work before him, be familiar with the properties 
of the weld and have some knowledge of the mechanical 
and physical requirements of the weld in service. 

Combined with the foregoing and absorbing by far 
the major portion of his period of training should be 
thorough practice in the actual manipulation of the 
blowpipe and the performance of representative jobs. 
In order to adequately cover these points in the training 
of a welder a minimum period of eight weeks is required. 
During this time the student should be under the direc- 
tion and observation of skilled instructors; he must de- 
vote at least five hours a day to the actual handling of 
the blowpipe; his interest must be sustained by lectures 
and demonstrations of the process, and his whole atmos- 
phere must be that of intense and concentrated training. 

Every welder so trained should be competent to im- 
mediately take hold of welding and cutting work and 
should not require further training and instruction such 
as would be required if a shorter course were adopted. 
Any attempt to turn out practical welders in less than 
eight weeks and under less stringent conditions than 
outlined would be unwise and even dangerous. 
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Shell manufacturers in Canada now produce 800,000 
complete shells every week, which is more than was 
produced before the war by any nation except Germany. 


* * * 


More than 70,000 acres of land in this country has 
been planted with castor-bean plants to produce suffi- 


cient oil for aircraft. 
* * * 


During twelve months the number of United States 
army hospitals increased from seven to 63 and from 
5000 beds to 58,400. Thirty thousand more beds are 
being added. 

* * * 

Save a quarter a day and it amounts to nearly $100 
a year. Put by as little as $50 a year (that means less 
than 14 cents day) and at the end of 20 years it will 
amount to $1,383.38 at 3 per cent., $1,463.42 at 34 per 
cent., $1,548.46 at 4 per cent. 


* * * 


There are eleven shipbuilding plants on the Delaware 
River, which at the present have 53 shipways in use or 
ready for use. The expansions and improvements now 
going on will bring the total number of shipways to 113. 
These plants have orders for the building of 382 vessels 
valued at half a billion dollars, all of them under con- 
struction for the Emergency Fleet Corporation. The 
total deadweight tonnage involved is 3,200,000. Sixty 
thousand men are employed, or 33 per cent. more than 
the number in the whole shipbuilding industry of the 
United States before the war. These 60,000 men earn 
$2,000,000 a week. 


* * * 


It has been estimated by the Treasury Department 
of the United States that the total money cost of the 
present war to Aug. 1, 1918, will be as follows: United 
States $13,000,000,000, Great Britain $34,000,000,000, 
France $23,800,000,000, Russia $21,500,000,000, Italy 
$7,500,000,000, Belgium, Serbia, Portugal, Rumania 
$6,600,000,000, Germany $29,500,000,000, Austria- 
Hungary, Turkey, Bulgaria $19,700,000,000, a total for 
all of $155,600,000,000. These figures compare as fol- 
lows with the approximate money cost of the world’s 
most notable struggles: Napoleonic wars, 1793-1815, 
$6,250,000,000; Crimean war, 1853-1856, $1,000,000,000; 
American Civil War. 1861-1865, $8,000,000,000; Franco- 
Prussian war, 1870-1871, $3,500,000,000; South African 
war, 1900-1902, $1,250,000,000; Russo-Japanese war, 
1904-1905, $2,500,000,000. 


* * * 


March imports and exports show a partial recovery 
from the decline in recent months, according to a state- 
ment issued by the Bureau of Foreign and Domestic 
Commerce, Department of Commerce. Exports for 
March amounted to $531,000,000, an increase of $119,- 
000,000 over February. For the nine months ended 
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with March exports were valued at $4,394,000,000, a 
decrease from the $4,637,000,000 recorded for the nine- 
month period a year ago. Imports were valued at $242,- 
000,000, a gain of $34,000,000 over February. During 
the nine months ended with March imports amounted to 
$2,084,000,000 against $1,818,000,000 a year ago. Im- 
ports of gold during March amounted to less than 
$2,000,000 and during the nine months ended with 
March to $83,000,000 against $801,000,000 for the nine 
months in 1917. Exports of gold were valued at less 
than $3,000,000 in March, and for the nine months ended 
with March amounted to $181,000,000 against $150,- 
000,000 in 1917. Imports as well as exports of silver 
are somewhat larger this year than in 1917, the imports 
amounting to $7,000,000 in March and to $53,000,000 in 
the nine-months period against $26,000,000 for the cor- 
responding period in 1917. Exports of silver amounted 
to $13,000,000 in March, and to $72,000,000 for the nine- 
month period against $59,000,000 in 1917. 


* * * 


Italy’s leading airplane factory, the S. I. A. (Societa 
Italiana Aviazione’ now finds employment for 2850 
people, of whom 1050 are women. The S. I. A. is an 
offshoot of the Fiat Motor Car Co. created since the 
war for the production of airplanes only apart from 
engines. Although S. I. A. airplenes have been supplied 
to all the allies they have only become known to the 
general public by such sensational exploits as the non- 
stop flight from Turin to London and the still longer 
nonstop flight from Turin to Naples and return, both 
performed by Captain Laureati. The main S. I. A. fac- 
tory is at Turin, near the Fiat factory, but is inde- 
pendent cf the latter for all its supplies except some 
small bronze parts. The main buildings cover an area 
of more than 36,000 sq.yd., while the propeller and wood- 
working departments, which are separate, occupy 44,000 
sq.yd. With the various outside services the total cov- 
ered area is nearly 90,000 sq.yd. In addition to the 
factory the company has its own sheds and flying 
ground. Within a very. short time these sheds will 
occupy an area of 15,000 sq.yd., while the flying ground 
now covers an area of 40,000 sq.yd. As an indication 
of the varied amount of work in the building of an air- 
plane it may be mentioned that the S. I. A. factory has 
19 distinct departments, this, of course, being exclusive 
of the engine works. The various power-driven ma- 
chines total nearly 300, all of these being run day and 
night in two shifts of 11 hours each. The average work- 
ing day is 10 to 11 hours, with an average of 60 to 72 
a week, for under war conditions there is no half-day 
holiday. It is not considered advisable to state the num- 
ber of finished airplanes shipped every day from the 
S. I. A. factory after having been flown and accepted 
by the authorities, but this number is higher than the 
number of motar cars produced daily by some important 
European factories before the war. Three types of 
airplanes are built, all of them fitted with Fiat engines. 
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Nose-Thickness Gage for 5-in. Shells 
By R. S. MYERS 


The illustration shows a gage for checking the 
thickness of a 5-in. navy-shell nose on the cutting-off 
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NOSE-THICKNESS GAGE FOR 5-IN. NAVY SHELLS 


at point D, and can be adjusted by collars A to accom- 
modate any thickness of nose desired. 

To use, insert point E into the cavity of the shell, 
then rotate C until point D is over the end of the 
shell, C having a free radial movement in the hole of 
part B. 


Molding a Propeller Hub 


By CHARLES A. OTTO 


In our ship-repairing centers it is very necessary to 
make use of the quickest methods in repairing or re- 
placing any portion of a ship that it may be ready to 
go to sea with the least possible delay. This require- 
ment is fully recognized in more peaceful times, but in 
these strenuous times of national emergency it becomes 
doubly essential that our docks and basins shall not be- 
come congested or that ships shall not lie up prepara- 
tory to repairs being executed. It is of primary impor- 
tance that as large a proportion as possible of our ves- 
sels in war service should be maintained in a sea- 
worthy condition. This involves increased efficiency and 
the initiation of new.methods. The labor expense of 
making repairs is only incidental to the cost of lost time. 

A short time ago a propeller hub for a ship was 
urgently required. : The ship was in-dock for repairs 
of less importance and the firm making repairs had 
been requested to have the ship ready at a specified time. 
To meet the case it was necessary to secure the casting 
for the propeller hub without delay. The method usually 
adopted: in preparing a mold for such a casting is by 
means of a wood pattern and core box, which involves a 
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considerable amount of work in the pattern shop. To 
overcome the need for so much time on pattern work, 
it was decided to prepare a loam pattern by means of a 
“weeping board revolved about a vertical spindle. 

































































THE PROPELLER HUB 
The sketches shown in Fig. 1 are three views repre- 
senting the propeller hub required, the top and bottom 
of which were intended to have steel rings shrunk on. 
Working in conjunction with the foundry, the pat- 
tern shop supplied a cup-board and a hub-board, sim- 


























FIG.3 
2 AND 3. 


FIG.2 


FIGS. THE CUP-BOARD AND CORE BOX 


ilar to those which are used in sweeping up the hub 
for a solid propeller. The cup-board shown at A, Fig. 2, 
was used to sweep out a bearing or cup to support the 
sweeping up of the complete pattern. After this had 
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been swept up in the loam and allowed to stiffen a little, 
the inside was dusted with parting sand and a bedding 
of loam made to receive a plate suitable for lifting the 
loam pattern when completed. This plate was of clay, 
washed and bedded in the loam in the cup. The sweep- 
ing board B, shown in Fig. 2, was attached to the 
spindle, and the spherical hub was swept up, brick and 
loam being used in the process.’ When this was satis- 
factory it was placed in the oven to be dried. 

Fig. 3 illustrates the core box which was supplied, 
four cores being required from it; one as shown, and 
three without the piece marked D. It will be noted that 
the flats on the propeller hub were obtained by sweeping 
a spherical portion on the cores to fill in the mold, and 
also a print to set it in the mold correctly. 

The grids for these cores were made in two pieces 
and bolted or wedged together when making the cores. 
Arrangements were made for lifting these cores in a 
vertical position for placing in the mold and for secur- 
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FIG. 4. THE JOB READY FOR CASTING. 


ing each core to the side of the box when set in its 
correct place. In each case a staple cast into the grid 
was sufficient. 

When the loam pattern was dry and withdrawn from 
the stove, the four centers were marked and the four 
prints C, Fig. 2, were attached. A nail fixed in the 
center of the main sweeping board made it a com- 
paratively easy matter to fix the prints in their correct 
relative positions, as the mark formed thereby was di- 
vided off easily. The cup-board was used in preparing 
a bed for the loam pattern; the ramming of the sand 
comprising the bottom of the mold was more easily ac- 
complished in this way. The pattern was lowered into 
the portion of the mold thus formed, and the bottom 
box was set so that the top of it was approximately in 
a line with the centers of the four prints. It was then 
rammed up with sand to form a joint. This method 
was followed with a middle box, making another joint 
near to the top of the job as shown in Fig. 4, and 
rammed up to make a covering box part. A good strip 
was obtained and the loam pattern lifted out whole. 
After a little cleaning up the mold was dried, then black- 
ened and dried again preparatory to setting the cores. 
The center core being of a simple character was made 
on a spindle revolved horizontally on racks. 

Fig. 4 shows the job with cores set and ready for 
clamping down preparatory to casting. The time occu- 
pied in producing a successful casting was considerably 
less than would have been required had the complete 
pattern been made in the pattern shop. 
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Tool for Cutting Keyways in Small 


Bushings 
By S. H. DRAKE 


It being necessary to cut keyways in a number of 
bushings of ,4,-in. bore, and no means of broaching 
them being at hand, the tool here illustrated was de- 
vised. While this is not advocated as an efficient method 
of manufacturing, as a makeshift it removed a difficulty 
very satisfactorily. 

A piece of drill rod to fit the bore of the bushing was 
slotted through the center and the blade A set in and 
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TOOL FOR CUTTING KEYWAY IN SMALL BUSHING 


pivoted at B. Care was taken to have the end of the 
blade bear against the metal of the bar at the end of the 
slot so as to relieve the pin B of the thrust. The cutter 
is fed to the cut by the pointed screw C bearing on the 
beveled end of the cutter, the screw being turned in a 
little after each pass of the cutter until the stop collar 
D comes in contact with the end of the bar; the posi- 
tion of the collar determines the depth of cut. The bar 
was held in the chuck of the sensitive drilling machine, 
the movement being obtained by means of the hand 
lever. 


Cutting Double Threads in One 
Operation 
By CHARLES EISLER 


The accompanying illustration shows tools that have 
been in use by the writer for some time for cutting 
double threads; and they have saved considerable time 
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TOOLS FOR OUTSIDE AND INSIDE 
THREADS 


FIGS. 1 AND 2. 


and avoided the necessity for changing gears for the 
second cut. The tool bits are ground all over upon the 
surface-grinding machine and are accurately fitted to 
the correct center distance. When once properly set, 
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the operation is no different from cutting a single 
thread. Fig. 1 shows the tool set for the male thread 
and Fig. 2 shows the method of applying it to chasing 
or cutting of inside threads. 


Undercutting Tool for Tap Holes 
By H. D. CHAPMAN 


The illustration shows a tool which the writer em- 
ployed to undercut a number of holes that were to be 
tapped to the bottom. The body of the tool A was 
turned to a loose fit in 
the hole to be tapped 
and the shank fitted to 
the spindle of a drill- 
ing machine. In the 
illustration the lower 
part of the tool is 
shown in section in 
order to make clear 
the method of con- 
struction. 

The tool is cham- 
bered and a slot cut 
across its diameter to 
fit the cross-slide B 
which is held in place 
by the round cap C. 
A projection upon the 
cross-slide extends in- 
to the chamber and is 
slotted to receive the enlarged end of the feed screw D. 
The cutting tool EF is fitted to the cross-slide and is 
bound by the screw F.. The tool, with the cutter drawn 
back into the bar, is run down to the bottom of the 
hole, the machine is started and the tool fed out by 
means of the feed screw until the required depth of 
undercut is reached, when the machine is stopped, the 
cutter run back and the tool transferred to the next hole. 











THE TOOL FOR UNDERCUTTING 


Manufacturing a Steel Chair 
By S. A. MCDONALD 


An article on page 92 of American Machinist by 
G. F. Wetzel describes in a very clear and instructive 
manner a method of manufacturing steel chairs. 

My experience in sheet-metal work and acetylene 
welding leads me to suggest that in making the seat 
the blank be made larger and the edge spun over as 
shown at A in the accompanying illustration. This 
would eliminate the spot welding of the seat and also 
the necessity for filing and grinding the edges, which 
operation must consume considerable time. 

Another advantage of this method is derived from 
the fact that the spinning operation removes all scale 
from the bead, leaving the metal clean and smooth and 
in excellent condition for welding. 

The spinning operation can be performed in the 
lathe, the method and the tools required being shown 
at B in the illustration. The blank could be located 
on the faceplate by the perforations if this perforating 
was done before spinning, in which case the holding 
plate need be brought up only with sufficient pressure 
to prevent the beading roll from bending the blank 
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away from the faceplate. The tail center is designed 
to revolve, and the thrust is taken by two hardened 
steel buttons, provision being made to keep this bearing 
well supplied with oil. 

The bracket carrying the beading roll is firmly fas- 
tened to the lathe carriage in any convenient manner. 
The roll, the shape of which is clearly shown in the 
sketch, may be made of machine steel and casehardened, 
but if many pieces are to be beaded, I would advise 
making it of tool steel properly hardened, as the work 
is apt to cause the surface of the roll to roughen. 

As stated by Mr. Wetzel, forming dies of cast iron 
stand up very well; but sometimes, when quick delivery 
is required and there is not time to wait for patterns 














METAL CHAIR SEAT WITH BEADED EDGE 


and castings, it is advisable to consider the possibilities 
of machine steel for this purpose. I have used machine- 
steel bars formed into rings which have acetylene- 
welded joints—the rings being finished in the lathe— 
and I find that they stand up better than cast iron, 
especially if they are casehardened. 


Thread Limit Gages and Master Gage 
By JOSEPH K. LONG 


The illustrations show limit gages for the threads 
of 2,- 23- and 33-in. crosshead pins and nuts as used 
in locomotive construction, all being 10 pitch. 

Fig. 1 shows the working or shop gage for outside 
threads. The pins or measuring points are ground to 
the correct thread angle, and each pair are set one-half 
of the pitch apart measured from a vertical center line, 
as shown in the end view. The first pair of pins, or 
go gage, are set to pass over pitch diameters of 1.935, 
2.435 and 3.435 for the two 23- and 33-in. threads re- 
spectively, while the no-go gages are 1.932, 2.432 and 
3.431 for the same sizes. 

Fig. 2 is a plug gage for the nuts, and the same 
tolerances are allowed; that is, the go gage is of the 
same diameter as the relative part of the outside gage, 
and the no-go gage is 0.003 larger in each of the 
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respective sizes. The handles of these plugs are knurled 
and a flat spot is milled on them to provide a place 
for stamping sizes, pitch, identification number or other 
information. 

The master gage, Fig. 3, is flat, 4 in. thick, and on 
its threaded portion is slightly tapered, the taper being 
about ;\, in. a foot. At a point one-third of the way 
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FIGS. 1 TO 3. THE THREE GAGES ’ 


from the end the diameters of the gages are 1.932, 2.432 
and 3.431 in. respectively, while two-thirds of the way 
from the end they are 1.935, 2.435 and 3.435 in. for the 
corresponding sizes. The master gage is used for test- 
ing and correcting the outside working gages, while 
the latter serves the same purpose for the plug gages. 


A Form for Pattern Orders 
By T. A. BRYSON 


In a small shop where castings are made at various 
outside foundries and there is considerable movement of 
patterns from place to place, there are many chances for 
delays unless some follow-up system is used. The il- 
lustration shows a form designed to cover all orders 
concerning patterns, and through considerable use it has 
been found very satisfactory to all. 

Its use may be explained as follows: A pattern stored 
at the D. & M. foundry requires alteration. An order 
is made out in duplicate by the engineering department, 
and on the line marked “Deliver to Pattern Shop” the 
date is entered in the “Date Ordered” column. The du- 
plicate is filed in this department. 

The original is sent to the pattern clerk, who fills 
in the “Date Filled” column when the pattern is de- 
livered, and returns the order to the engineering de- 
partment. The “Date Ordered” is then entered on the 


“Change to B. P.” line, and the duplicate is brought 
up to date by copying from the original all notes that 
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have been added. The original now goes to the pattern 
shop together with a blueprint showing the work to 
be done. 

This procedure is continued until the pattern finds 
its way to the foundry again, the order returning to 
the engineering department for every addition in the 
“Date Ordered” column. A space for remarks is pro- 
vided for special instructions, sketches, etc. The form 
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A FORM FOR PATTERN ORDER 


avoids misunderstanding of verbal instructions, serves 
the purpose of several individual orders, fixes responsi- 
bility for delays, etc., and the duplicate file in the engi- 
neering department shows the status of every pattern in 
process. 


Molding Cylindrical Patterns on the 


Installment Plan 
By M. E. DUGGAN 


Two round castings were required of the same diam- 
eter but of different lengths. They were to be 12 in. 
in diameter and 16 and 38 in. long respectively. The 
patternmaker made two 
patterns, the longer one 
split lengthwise for 
molding on the side. 





Oy Os ee Te i : 
“Same x. " 4 The moker, however, did 
an llc wf 
ae ne rY not use the longer pat- 
x ¥ —i tern at all, but for this 
casting set the shorter 
= pattern on end, ramming 
PATTERN 





it up in the usual way. 
Then drawing the pat- 
tern partly out of the 
mold he added another 
flask and rammed up 
this section, repeating 
the process until the 
mold was of the required 
length or depth. Pat- 
terns for use in this manner should be without draft 
and the pressure of the sand against the sides will 
support it in the successive positions. The illustration 
shows plainly the manner of procedure. 
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Editorials 


The Needs of the Aircraft Board 


HE recent changes in the personnel of the Aircraft 

Board is sufficient evidence that the results pre- 
viously obtained were not satisfactory. The introduc- 
tion of a well-known business man, John F. Ryan, who 
is to be given full charge of production is a recognition 
of the fact that the production of munitions and imple- 
ments of war is a manufacturing and not a military 
problem. 

From the best evidence that can be gathered the main 
trouble with the old management was that it depended 
too much upon theorists and too little upon the prac- 
tical men of the industry. For, although the airplane 
industry was small in this country, it contained build- 
ers who had actually built hundreds of more or less 
successful planes for various purposes, and whose opin- 
ions were scarcely invited in this all-important problem. 
Engineers of long experience in motor design were 
turned over to committees of college professors and 
students who had almost no practical experience in this 
work. Airplane compasses were condemned for small 
air bubbles which always appear when a liquid compass 
is shipped, and which can be remedied in five minutes 
by any practical man. 

Young graduates of military schools were sent as in- 
spectors and as engineers to plants which had built 
planes while they were in short pants, and experienced 
engineers were obliged to change designs at their orders. 
Inspectors with no practical knowledge were allowed to 
hold up what little production was attempted by mak- 
ing demands which were impossible of fulfillment. 
Specifications were written which could not be complied 
with and which would be excruciatingly funny if it were 
not for the seriousness of the situation. 

These instances are cited not in the spirit of fault- 
finding but to point out some of the pitfalls to be avoid- 
ed if the new management is to be successful, as we 
believe it will be. It boils itself down to the com- 
mon-sense plan, which any good business man will fol- 
low, of securing the most practical engineers possible, 
of consulting the best manufacturers and of prevent- 
ing mere theorists from interfering with production. 

With such a corps of engineering advisers, coupled 
with the practical business sense which sees clearly the 
necessity of securing as many good airplanes as pos- 
sible in a given time, we need have no fear as to the re- 
sults. Such a combination of intelligence will decide 
upon the best type of machine available and build a large 
number of them as rapidly as possible. They will real- 
ize that they will not be perfect machines and that it 
will be criticised. But they will also realize that no ma- 
chine will ever be perfect; that it is far better to have 
a thousand or ten thousand machines which will give a 
good account of themselves than to wait for better ma- 
chines next year; that it is far better to be criticised 
for something done than for letting the precious days 
go by with nothing to show for it. 
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Men like John F. Ryan have succeeded because they 
have had the courage to decide on what seemed to be the 
best method and to get something done rather than to 
attempt to play safe and to attempt perfection. They 
have made mistakes, but they have been right in the 
majority of cases, and they have accomplished the de- 
sired results. ‘Phey have preferred action with the 
possibility of error to inaction with its waste of time 
and of lives in such a case as this. 

The people of this country can forgive honest mis- 
takes even if these mistakes involve a waste of money. 
They will not forgive inaction when thousands of our 
boys are in danger on the other side; they will not for- 
give graft nor favoritism. 

We have a plane-building capacity of from 50 to 100 
planes a day if it is utilized to its best advantage, and 
this can be increased if necessary. We have mechanical 
brains and skill at least as great as can be found else- 
where. We have a far greater manufacturing capacity 
which is anxious to be utilized. And it is manufactur- 
ing capacity which is going to count in this war. The 
present task is to utilize the capacity we have rather 
than to establish new factories. And this only means 
that we shall decide upon what to build, and then to 
build it with all our might. 

We believe that the new personnel will utilize these 
possibilities. 


Coal for Next Winter 


CCORDING to those who are close to the coal 

situation we are likely to have trouble next winter 
unless every precaution is taken and unless there is 
great codperation between the industries and domestic 
users. The demands on transportation were materially 
increased by the German drive so that it became neces- 
sary to utilize coal cars for other purposes than the 
carrying of coal. As a result many of the mines are 
not receiving cars enough to keep in operation, and 
this means that miners are idle, that coal is not being 
mined es we had hoped and that many of the miners 
may be forced into other occupations. 

This situation is being relieved to some extent, and 
the general plan is to get all the coal possible mined 
during the summer. The report comes from some 
quarters, however, that orders are not being placed 
and that dealers do not know how much to order. This 
is mostly for industrial uses and is attributed to a 
holding back in the hope that prices may be lowered. 

The men who know the situation and all its possi- 
bilities are urging all to place their orders now so 
that there may be no delays on account of dealers not 
ordering from the mines. By placing orders as soon 
as possible, arranging for storing as much as can be 
stored, and doing all we can to get much coal into 
the different industrial districts before next winter, 
we can probably avoid many of the hardships of the 
past winter. 
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The New Chief ot Ordnance 


EN. CHARLES B. WHEELER, who 

since the retirement of General Crozier 
has been Acting Chief of Ordnance, has gone 
to France to study ordnance conditions at 
first hand. 

The new chief is Gen. C. C. Williams, 
whose experience makes an excellent ground- 
work for his new duties. General Williams 
(then Major Williams) was in direct charge 
of the shops at the Watertown arsenal, Gen- 
eral Wheeler (then Colonel) being the com- 
mandant. 
men and his knowledge of shop work and 
methods cannot fail to be of great value in 
his new work. 

It was General Williams who went to Eng- 
land and learned the Hadfield process of 
making projectiles in order to install the 


His success in the handling of. 


system at Watertown on his return. From 
here he went to the proving grounds at 
Sandy Hook, then to the border during the 
Mexican eruption, and to France with Gen- 
eral Pershing last June. All this experience. 
backed by an actual knowledge of conditions 
and the needs of the army in France, makes 
General Williams admirably fitted for the 
strenuous work which lies before him. 

Those who are privileged to know General 
Williams personally and to know of his prac- 
tical grasp of the many problems which con- 
front him have no doubts as to his ability 
to fill his new position as successfully as he 
has those which have preceded it. 

The “American Machinist” and the whole 
machine industry stand ready to co-operate 
with him and to render any possible service. 
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should be addressed to Editorial Department, “American Machinist.” 


“New York Universal” Light Holder 


The Light Holder Manufacturing Co. of 79 East 130th 
St., New York City, is bringing out under the name of 
the “New York Universal” a device for holding electric 
lighis in suitable position to enable a workman at the 
bench, the lathe or other machine to.see his work to 
best advantage. This holder is made in several styles 
designed to be supported from the floor, the bench, the 
overhead works of a lathe or from any convenient part 
of a machine. The several parts are arranged to tele- 
scope, thus providing adjustment for length, and the 

















“NEW YORK UNIVERSAL” LIGHT HOLDER 


swivel joints allow for movement in any direction. The 


ordinary form of lamp socket snaps into the spring yoke . 


and requires no screws or other means of holding. The 
action of picking up a light or replacing it in the holder 
is almost as simple as picking it up from or laying it 
down upon a bench or table. All joints and movements 
are held by friction under tension of adjustable springs, 
so that to move a light from one position to another 
requires scarcely more than a movement of one hand, 
as the fixture moves easily and the light stays in what- 
ever position it is placed, so that the adjustment may 
be made without the necessity for laying down tools or 
whatever may be held in the hand when the adjust- 
ment is required. The bases are interchangeable, so 
that with one base for each tool or bench any one of 


the several styles of holder may be used, the latter being 
as easy to pick up from or return to any base as a sim- 
ilar movement of a wrench from its place on a wrench 
board. The style of holder illustrated is designed for 
draftsmen and architects, the base being fastened by 
means of four wood screws to the underside near the 
back edge of the drawing board. 


Johnson No. 118 Bench Furnace 


The Johnson Gas Appliance Co., Cedar Rapids, Iowa, 
has recently added another type of furnace to its line. 
This is known as the No. 118 bench furnace, and is 
suitable for machine-shop and toolroom work. The fuel 
used is gas, and it is claimed that a temperature of from 
1400 to 1800 degrees F. is obtainable without the use of 

















JOHNSON NO. 118 BENCH FURNACE 


a forced-air blast. The plate in the front of the furnace 
is removable, which is also true of the melting pot placed 
in the top. The cover beneath the furnace is inserted 
in the top when the pot is not in use. The side door 
can be dropped so that all of the heat can be concen- 
trated in the chamber, and the heating of long rods is 
permitted by opening the side doors on the hood and 
passing the work directly through. The furnace will 
heat 20 Ib. soft metal at a time, or soldering irons up to 
14 Ib. to the pair. The fire is controlled by means of 
the three operating valves which may be seen at the 
front of the furnace. 
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Walker Automatic Gear-Tooth 
Rounding Machine 


The illustration shows an improved model of the 
gear-tooth rounding machine that was described on 
page 439, Vol. 46. The machine is the product of the 
Charles H. Walker Machinery Co., 42-44 East Larned 
St., Detroit, Mich. A double eccentric spindle bearing 
is now used, which gives any degree of offset necessary 
for work on any pitch from 20 to 24. The spindle 
is mounted in ball bearings; the drive is through a 
Carlyle-Johnson friction clutch and the main driving 

















WALKER GEAR-TOOTH ROUNDING MACHINE 


pulleys are inclosed. The work-holding spindle is 
mounted in a tilting base which allows it to be tilted 
forward up to 15 deg., permitting the ends of the 
teeth to be rounded at various angles. The base is 
inclosed and serves as a reservoir for the cutting 
lubricant, a circulating system and splash guards being 
provided. The pump is inclosed in the column, but 
is easily reached if necessary. Oiling is by the splash 
system and the table is also automatically oiled. A 
three-step cone is used for the drive and the spindle 
is driven by an independent belt at a speed of 960 
r.p.m. The capacity claimed for the machine is 26 
teeth per minute up to 6 pitch, 16 teeth per minute 
from 4 to 6 pitch, 8 teeth per minute 3 pitch and 4 
teeth per minute 24 pitch. The indexing mechanism 
consists of a rack with master teeth of the same pitch 
as the gear being operated upon. As the table moves 
out, the rack swings forward the correct distance so 
that when the table moves in again the next tooth to 
be rounded is brought into mesh with the indexing 
rack and carried in and automatically centered with 
the cutter. The indexing rack is adjustable through 
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a stop screw which gives it the proper amount of 
outward swing. The operation is entirely automatic, 
the only thing necessary being to put the work in place 
and remove it when finished. 


Aurora Drilling Machine 


The 28-in. ball-bearing drilling machine illustrated is 
one of the late products of the Aurora Tool Works, 
Aurora, Ind. The machine is of the friction, back-gear 
type with speed-box drive. One of the features is that 
every moving part with the exception of the spindle and 
the feed rod is inclosed. This not only renders the ma- 
chine safe and does away with gear covers, but prevents 
dirt from entering the working parts of the machine. 
Another feature of the machine is that all bearings 
and gears run submerged in oil, gage glasses being 
provided to indicate the oil level. All movements, in- 
cluding the clamping of the table and table arm, may be 
performed by the operator from the front of the ma- 
chine. All speeds and feeds are plainly marked. Nickel- 
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AURORA BACK-GEARED DRILLING MACHINE 


alloy steel, heat treated, is used for all spur gears, which 
are of the spiral stub-tooth form with a 20-deg. pres- 
sure angle. All bevel gears are also of the spiral form. 
The loose pulley is equipped with an oilless bearing and 
is smaller than the tight pulley in order to slacken the 
belt when the machine is idle. The speed box and back 
gears give 16 speeds. The spindle is machined from a 
high-carbon-steel forging, is double splined and is 
equipped with ball-thrust bearings. A reservoir for 
compound is cast integral with the base, which is pro- 
vided with an oil groove extending completely around 
the base. This feature also allows bolts to be entered 
into the T-slots from either end. The machine can be 
equipped with a friction-tapping attachment. 











“Bull Dog” Toolholder 


The Green Bay Drive Calk Co., Green Bay, Wis., is 
now marketing a line of toolholders like that shown in 
the illustration. These are made in five different sizes 
and either straight or with right-hand or left-hand off- 

















“BULL DOG” TOOLHOLDER 
set. The feature of this toolholder is the center piece, 
which is pivoted and has on one end a sharp point or 
tongue and on the other end a setscrew. When the piece 
of tool steel is long it is held by a double grip—the sharp 
end of the pivoted section and the setscrew. When the 
piece of tool stee! is short it is held by the sharp end 
of the pivoted section only. The holder itself is pro- 
vided with a projecting tongue which supports the cut- 
ting end of the tool bit. The holders vary in size from 
4x 14x6 in. accommodating a ,),-in. square cutter, up 
to 1x 2x 11 in. accommodating a {-in. square cutter. 


Americanizing the Alien 
By A. ELLSWORTH 


Referring to your editorial on page 637 of the Ameri- 
can Machinist there is more to the problem of assimilat- 
ing the alien than merely to provide for him some use- 
ful occupation, though this is of course an essential, 
and perhaps the first step. He must from the first 
be imbued with the idea that by his own act in coming 
to this country he has signified his dissatisfaction with 
the order of things from which he has sought escape 
and has expressed a desire to identify himself with the 
principles and customs of the country of his adoption. 
He should be taken in charge, or at least put under the 
supervision of a department of the Government, which 
should not lose sight of him until his Americanization 
is far enough along to insure that it will reach com- 
pletion. 

There is no good reason why he should have news- 
yvapers printed in his home language or form societies 
in which only his mother tongue is spoken; there is 
ven no paramount reason why there should be churches 
in which the service is conducted in the language with 
which he is familiar. While these things may tend in 
some degree to mitigate the pangs of separation from 
the life he has left behind, they tend in infinitely greater 
degree to prolong the period of assimilation, if not to 
entirely prevent its consummation, and thus the least 
harmful thing that can result is that the new citizen 
ultimately suffers a greater amount of inconvenience 
and homesickness than if the transition were abrupt. 
The process is analogous to having the dentist extract 
a tooth gradually by means of some screw or wedge 
device or mechanism so as not to hurt the patient too 
much all at once. 

The more serious aspect of what might be termed 
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the “letting down easy” process is that it not infre- 
quently fails completely, with the result that we have 
among us large bodies of people whose ideas and ideals, 
whether or not they may be good in themselves, are 
inimical to our form of government, yet who have the 
same voice and influence in conducting it, the same 
voting power, as those whose ideas are wholly Ameri- 
can. It becomes therefore not only our duty to the 
immigrant from the moment he reaches our shores to 
put forth every effort to render it easier for him to 
become an American than to remain a foreigner, but in 
infinitely greater degree is it our duty to ourselves, 
our wives and our children to make this latter condi- 
tion practically impossible. 

America has with considerable appropriateness been 
called the “melting pot;” but what would we think 
of the metallurgist who not only did not stir his melt 
but rather exercised a sort of benevolent supervision 
over the tendency of his ingredients to segregate? 

One of the most important lessons that we should 
learn from the present world cataclysm is that we must 
allow no condition to exist in our land which conduces 
to the formation or dissemination of a spirit antagonis- 
tic to our institutions or that may, however remotely, 
threaten our political liberty. 

In these perilous times every American of whatever 
nativity should protest by every means in his power 
against any influence that may tend to foster in the 
slightest degree a feeling of hostility or aloofness, or 
in any way retard the complete Americanization of 
those whose previous life training has been such that 
their only conception of government is that of a brutal 
and malignant force, tolerant to its subjects only when 
they assume an attitude of abject submission to its 
will, and teaching the absolute subjugation of indivi- 
dual honor and ambition to the desire or whim of its 
ruling class. 

Let us not only teach the newcomer the principles 
of democracy from the moment he reaches our shores, 
but let us see that no malevolent influence reaches him 
through the anesthetizing atmosphere of home with 
which he now surrounds himself to sow the seeds of 
distrust, discontent and suspicion which may later reach 
fruition in treachery or open sedition. 

It may savor of extreme radicalism to say suppress 
the foreign-language newspapers, abolish foreign-lan- 
guage societies and to demand that only the English 
tongue be used in church service; but the situation de- 
mands extremity. 

If adequate measures concerning these matters had 
been taken twenty years ago, the appalling condition 
of internal dissension with which we are now con- 
fronted would not be existing and a united America 
would now be exerting her resistless power in the 
direction of peace, if indeed the possibilities of that 
power had not deterred the madman of Europe from 
provoking it. If we of America hesitate to adopt 
radical and even extreme measures to proclaim and up- 
hold the principles of our democracy, who in heaven’s 
name can we expect will? 

Let us unhesitatingly and emphatically say to the 
world, and let us instill into the souls of those who 
seek the protection of our laws the desire to say with 
equal emphasis and fervor from the moment of their 
landing, “THis Is OuR COUNTRY.” 
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Washington, D. C., May 4, 1918—If anything were 
needed to emphasize the fact that a continuous stream 
of war materials is needed the present struggle in Pi- 
cardy and Flanders should furnish the evidence. And, 
as we all know, the only way to get continuous produc- 
tion is by continuous operation of the shops and fac- 
tories. The whole question of labor and production is 
involved, and we should try and not be too hasty in our 
judgments of either side. But both sides should be 
made to understand in no uncertain tones that nothing 
whatever must interfere with production. 

Experience has shown Great Britain that long hours 
do not pay. But it has also shown her that the man 
who does not work regularly is a menace to the whole 
program and that one single man may upset the pro- 
duction by holding up some vital part of the work. 
And so they have, we understand, established a court 
for delinquents, in which a man must explain his ab- 
sence from the shop without an excuse, which is very 
evidently as valid as it should be. 

The cases are decided by a magistrate, a representa- 
tive of the employer and a representative of labor. And 
it is reported that there is seldom any dissension over 
the man’s innocence or guilt, which is as it should be. 


QUESTION OF ENTHUSIASM 


But is such a court necessary? Is it not possible to 
so fill our workers (and this means the boss as well 
as the man at the lathe or bench) with a zeal and an 
enthusiasm, with a desire to do his full duty that nothing 
even approaching compulsion is necessary? Can we 
not make it so evident to the men in the shop that the 
least we stay-at-homes can do is to keep everlastingly 
on the job regardless of the wages we are earning and 
the desire we have to go to the ball game or stay away 


for any other reason? And this applies just as much 
to the boss who stays weeks at Palm Beach as to the 
men who goes to see the Giants beat the Cubs when he 
Ought to be on the job. 

The first days of spring always bring uneasiness and 
the desire tor change and adventure. And this ac- 
counts for many of the strikes which always occur at 
this season of the year. But even this can be curtailed 
if we can but make our men as well as ourselves see 
that this is a time to sacrifice personal desires to make 


up ‘n some small measure for the suffering and the 


hardships, not to mention the supreme sacrifice of 1'f2 
its if, that our boys over there are making that we may 
nc. know the horrors of war in this country. 

Statistics show that from 10 to 30 per cent. of the em- 
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sent from day to day. This, to some extent at least, re- 
flects the hard winter through which we have just 
passed. But if every shop and every man in the shop 
can he enlisted in the great army of steady workers we 
shall see great improvements in output. If every man 
in the shop would feel that he owed it to his sons and 
his friends’ sons on the other side to work his full 48, or 
52 or 55 hours a week we should see a great improve- 
ment. Can we not instill this feeling into the shops 
by a proper spirit of coéperation? Is there not some- 
thing lacking in us if we cannot make the men not only 
see but feel that the least they can-do is to stick to 
their job through thick and thin—that they are soldiers 
of the shop just as truly as their brothers are soldiers 
in the great war for democracy? 


THE NEED OF BIG MEN ON THE LABOR PROGRAM 


One of the biggest and most significant movements 
which have been attempted is that of the new labor 
program. It has great possibilities, and can if wisely 
carried out be of inestimable value not only at present 
but after the war is over. But according to those who 
are studying the question closely the personnel of the 
new organization is not in keeping with the magnitude 
of the task. 

Secretary Wilson is without doubt an estimable man 
and one sincerely devoted to the best interests of the 
country as he sees them. He is, however, far from be- 
ing in good health, and this is a task that will try any 
man of excellent health even without the other duties 
which fall to his lot. The whole personnel needs to be 
most carefuly selected, which unfortunately has not 
been done in all cases. Men of broad vision and un- 
doubted capacity have been passed by for those with 
far less capabilities in this line, and some of the dis- 
trict offices are not up to standard in many ways. Of 
course the work is new, but there is no reason why 
we should not profit by the experience already secured 
by such efficient employment offices as can be found in 
several cities of the state of New York. 

Petty jealousies and personal preferment or partisan- 
ship of any kind have no place in such an important 
movement, especially at a time like this. The carry- 
ing out of the legitimate work of such a department in 
the best manner is a task worthy of the best brains 
which can be secured from any source. On the proper 
distribution, the intelligent selection and on the train- 
ing of the employees of our factories depends much 
of our future as well as of our present success. 
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Vv. Baudin, engineer, formerly located at 
44 Whitehall St., has moved his office to 
21 East 40th St., New York. 


W. B. Greenleaf, formerly of Plymouth, 
Mich., is now superintendent of the Kohler 
Die and Specialty Co., DeKalb, Ill. 


Cc. L. Campbell, formerly with the C. A. 
Strelinger Co., has become connected with 
the Cadillac Tool Co., Detroit, Mich., in its 
machinery sales department. 


Cc. B. Leeds, formerly with the National 


Automatic Tool Co., Richmond, Ind., is now 
in the machinery sales department of the 


Cadillac Tool Co., Detroit, Mich. 
J. M. Tayler, for 25 years with the 
Carnegie Steel Co. of Pittsburgh, Penn., 


has resigned and was succeeded by C. A. 


Miller, assistant purchasing agent. 


Carl M. Nelson, formerly with the E. L. 
Essley Machinery Co., Chicago, has become 
agsociated with the Dale-Brewster Ma- 
chinery Co. at Chicago in the sales depart- 
ment. 


Cc. B. Pritchard, formerly machine-shop 
foreman of the Scottdale Machine Manu- 
facturing Co., has been appointed super- 
intendent of the Marion Machine Foundry 
and Supply Co., Scottdale, Penn. 


Lieut. Victor Garmen, lately of the ma- 
chine-gun battalion of the Rainbow Divi- 
sion in France, has accepted a position as 
safety engineer at the Lebanon, Penn., 
plants of the Bethlehem Steel Co. 


John G. Zummach, formerly chief of the 
tool-designing department of the Mitchell 
Motors 0. Racine, Wis., has accepted a 

sition as chief engineer and assistant 
actory manager with the Perfex Radiator 
Co., Racine, Wis. 


Herbert Longstaff is now manager of the 
St. Louis office of the Asbestos Protected 
Metals Co., Pittsburgh, Penn. The St. Louis 
office is located in the Boatman’s Bank 
Building. A previous notice on page 686 
about Mr. Longstaff was incorrect. 

E. C. Peck, superintendent of the Cleve- 
land Twist Drill Co., Cleveland, Ohio, has 
been appointed lieutenant-colonel in the 
Engineering Bureau of the Ordnance De- 
partment. He will have charge of the 
gages used in the production of munitions 
and kindred materials. 


Frederick Field, engineer and superintend- 
ent of the city filtration plant of Mon- 
treal, Canada, has asked for an indefinite 
leave of absence to go to Washington to 
fill a position with the chief engineer of 
the housing department of the United States 
Shipping Board. 


J. F. Davidson, formerly assistant pur- 
chasing agent for the Jeffrey Manufacturin 
Co. of Coiumbus, Ohio, has been appoint 
purchasing agent, succeeding Norman QO. 


Aeby, who recently resigned to accept a 
pesition with the Liberty Steel Products 
Co. of New York City. 

Fred D. Williams, formerly at the head 


of the power specialties department of the 
H W. Johns-Manville Co., has severed his 
connection with that company and is now 
assistant general manager of the com- 
bined properties of the H. L. Gilmer Co., 
— headquarters at Tacony, Philadelphia, 
enn. 


L. M. Hartzell, for some years manager 
of the bessemer steel department at the 
Homestead Steel Works of the Carnegie 
Steel Co. and later in the sales department 
in the general offices at Pittsburgh, has been 
appointed assistant manager of sales in the 
Cincinnati office under J. G. Caruthers, 
who is manager of sales at that office. 


George W. Thexton, Milwaukee, Wis., has 
resigned the position of assistant to the 
general manager of the Cudahy works of 
the Worthington Pump and Machinery Cor- 
poration to me works manager of the 
Bucyrus Co., South Milwaukee, Wis. He is 
succeeded by Thomas O'Neil, formerly of 
=e Hercules Gas Engine Co. of Evansville, 
nd. 


Charles M. Schwab, chairman of the 
board of directors of the Bethlehem Steel 
Corporation and president of the Bethlehem 
Shipbuilding Corporation, has been made 
director general of the Emergency Fleet 
Corporation. He will devote all of his time 
to 2 EHy up shipbuilding, and has ar- 
ranged to have the offices of the Fleet Cor- 
pcration removed to Philadelphia, which is 
the center of shipbuilding in the East. He 
will have no connection with the letting of 
contracts. 


Phil Pidgeon, president of the Thomas 
Pidgeon Iron Co., Memphis, Tenn., died 
Monday morning, Apr. 29, 1918. 





Business Items 











The Jas. Clark, Jr., Electric Co., 31 North 
Jefferson St., Chicago, has moved its office 
to 23-27 South Jefferson Street. 


The Sprague Electric Works of the Gen- 
eral Electric Co., has moved its Boston 
office from 201 Devonshire St. to 84 State 
St., Room 906, Boston, Mass. 


The Lapointe Machine Tool Co. of Hud- 
sen, Mass., is putting up a large additional 
building, three stories, 60 x 180 ft., to take 
care of the rapid growth of its business. 


The Link Teol and Machine Corporation 
of New York has been incorporated with 
a capital of $25,000. The incorporators are 
A. 8. Aleinikoff, G. Shiloff and H. J. Buier- 
man. 

The Al-Ko Co., New Haven, Conn., has 
incorporated with authorized capital stock 
of $25,000 to manufacture machinery. The 
incorporators are Arthur B. Bulling, Fred- 
erick H. Wiggins and I. Dwight Dana. 


Sidney Diamant, formerly an owner of 
the De Mant Tool and Machine Co., of New 
York City, is continuing his tool and manu- 
facturing business and operating as the 
Diamant Tool and Manufacturing Co. at 
164 Emmet St., Newark, N. J. 


The Federal Machinery Sales Co. of 12 
North Jefferson St., Chicago, Ill., has opened 
a branch office at room 1320, Majestic 
Building, Milwaukee, Wis., under the super- 
vision of Cole. Mr. Cole was for 
several years the Milwaukee manager for 
Manning, Maxwell & Moore. 


The Dale-Brewster Machinery Co. of 
Chicago has moved its New York quarters 
to 54-60 Lafayette St., where they will have 
16,000 sq. ft. of floor space to care for the 
needs of their machine-tool and_ supply 
business. William Brewster has disposed 
of his holdings in the company to James J. 
Dale, president. 


The J. R. Stone Tool and Supply Ca, 
dealer in machinery, tools and machinery- 
tool accessories, recently located in the 
Goebel Building, Detroit, Mich., has moved 
to its new quarters at 997 Woodward Ave., 
where it will carry a stock of new and 
second-hand machinery and tools of all 
descriptions to meet the needs of the metal- 
working industries. 


Sir Isaac Pitman & Sons, Ltd. (the 
English a ay | house), recently pur- 
chased all the existing copyrights of the 
numerous scientific and technical books pre- 
viously issued by Messrs. Whittaker & Co. 
of London, and in future the American 
agency for these works will be controlled 
by Isaac Pitman & Sons, 2 West 45th St., 
New York. This series include many im- 
portant works relating to airplanes, sub- 
marines, wireless telegraphy, etc. 


The Buckeye Twist Drill Co’s new officers 
are O. F. Transue, president; W. Pur- 
cell, vice president; F. E. Dussel, secre- 
tary and treasurer; and A. A. Mulac, gen- 
eral manager, together with the following 
board of directors: O. F. Transue, C. S. 
Hoover, E. D. Rogers, F. E. Dussel. W. H. 
Purcell, A. A. Mulac and J. O. Whitaker. 
E. D. Rogers, the former president and ma- 
jority stockholder, has sold all but a small 
portion of his holdings to the remaining 
stockholders. 


The Ohio Electric and Controller Co., 
5900 Maurice Ave., Cleveland, has been in- 
corporated with a capital stock of $200,000 
for the pu se of manufacturing lifting 
magnets and electrical controlling devices. 
Lifting magnets will be built at once and 
controlling devices later. The officers of 
the new company include F. W. Jessop, 
president ; Greene, vice president, 
and A. D. Walter, secretary and treasurer. 
Mr. Jessop was formerly works manager 
of the Electric Controller and Manufactur- 
ing Co., Cleveland. He has had an exten- 
sive experience in the manufacture of lift- 
ing magnets and electrical apparatus for 
the control of motors. 


The Independent Pneumatic Too! Co., and 
the Aurora Automatic Machinery Co. have 
effected a reorganization for convenience 
in handling business. Under this plan the 
the Independent 
Ten directors will 
John P. 


company is known as 
Pneumatic Tool Co. 
serve on the board as follows: 
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Hopkins, former Mayor of Chicago, chair- 
man; John D. Hurley, James J. McCarthy, 
William A. Libkeman, Leonard S. Fior- 
sheim, Edward G. Gustafson, Robert T. 
Scott, Ralph S. Cooper, August Gatzert 
and Fletcher W. Buchanan. The officers 
are John D. Hurley, president; Ralph s 
Cooper, vice president; Fletcher W. Buch- 
anan, secretary, and Edward G. Gustafson. 
treasurer. The general offices of the com- 
pony are in the Thor Building, 1307 South 
Michigan Blivd., Chicago, Ill. Branches are 
maintained in New York, Pittsburgh, De- 
troit, nea, San Francisco, Toronto 
and Montreal. 





Forthcoming Meetings 











American Society of Mechanical Engi- 
neers. Monthly meeting, second Tuesday. 
Calvin W. Rice, secretary, 29 West 3%th 
St., New York City. The May meeting, at 
which the subject of labor turnover will 
be discussed, will be held on Tuesday, May 
21. G. R. Woods of the Allied Machinery 
Co. of America will be chairman of the 
meeting. 


American Society of Mechanical Engi- 
neers. Spring meeting at Worcester, Mass., 
June 4, 5, 6 and 7, with headquarters at 
the Hotel Bancroft. 


Boston Branch National Metal Trades 
Association. Monthly meeting on _ first 
Wednesday of each month. Young’s Hotel. 
Donald H. C. Tullock, Jr., secretary. Room 
41, 166 Devonshire St., Boston, Mass. 


Engineers’ Society of Western Pennsyi- 
vania. Monthly meeting, third Tuesday; 
section meeting, first Tuesday. Elmer K. 
Hiles, secretary, Oliver Building, Pitts- 
burgh, Penn. 


The next convention and exhibit of the 
Georgia Retail Hardware Association will 
be held at Savannah, Ga., June 4, 5 and 6, 
1918, with the Savannah Hotel as head- 
quarters. Exhibits and convention sessions 
will be held in the new municipal audi- 
torium on Barnard St. Walter Harlan, 44 
Boulevard Circle, Atlanta, Ga., is secretary 
of the association. 


The National Gas Engine Association will 
hold its eleventh annual meeting at the 
Hotel Sherman, Chicago, Ill., June 3 and 4. 
The headquarters of the association are at 
Lakemont, N. Y 


The spring convention of the National 
Machine Tool Builders’ Association for 1918 
will be held Thursday and Friday, May 16 
and 17, at the Marlborough-Blenheim Hotel, 
Atlantic City, N. J. Charles L. Taylor of 
Hartford, Conn., is secretary. 


A joint convention of the National Supply 
and Machinery Dealers’ Association, the 
Southern Supply and Machinery Dealers’ 
Association and the American Supply and 
Machinery Manufacturers’ Association will 
be held at Cleveland, Ohio, May 15-17. 
Among the important subjects to come up 
for action will be Government control of 
fuel, transportation and shipping of ma- 
terials and price fixing. The codperation 
f labor in war activities will also be dis- 
cussed at length. 


New England Foundrymen’s Association. 
Regular meeting, second Wednesday of 
each month. Exchange Club, Boston, Mass. 
Fred F. Stockwell, 205 Broadway, Cam- 
bridgeport, Mass. 


Philadelphia Foundrymen’s Association. 
Meetings first Wednesday of each month 
Manufacturers’ Club, Philadelphia, Penn. 
Howard Evans, secretary, Pier 45, North 
Philadelphia, Penn. 


Providence Engineering Society. Month- 
ly ‘meeting fourth Wednesday of each 
month. A. E. Thornley, corresponding sec- 
retary, P. O. Box 796, Providence, R. I. 


Rochester Society of Technical Drafts- 
men. Monthly meeting, last Thursday. 0O 
L. Angevine, Jr., secretary, 857 Genesee St.. 
Rochester, N. Y. 


Superintendents’ and Foremen’s Club of 
Cleveland. Monthly meeting, third Satur- 
day. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 


Technical League of America. Regular 
meeting, second Friday of each month. 
Oscar _S. Teale, secretary, 35 Broadway. 
New York City. 


Western Society of Engineers, Chicazo, 
Ill. Regular meetings, first, second, third 
and fourth Mondays of each month, except 
July and August. Edgar S. Nethercut, sec- 
retary, 1735 Monadnock Block, Chicago, [Il. 
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Lathe, Gun-Boring 
Springfield Machine Tool Co., Springfield, Ohio 








——| 
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Length of machine, 28 ft.; hole through spindle, 15 in.; capac- 
{ty, holes up to 7 in. in diameter and 21 ft. long; horsepower of 
variable-speed motor, 35; mechanical speed changes, four, which 
together with the variable-speed motor gives spindle speeds of 
from 20 to 200 r.p.m.; diameter of balls in thrust bearing, 1 in. ; 
drilling feeds, ten, 0.0015 to 0.016 in. per spindle revolution; 
weight without electric equipment, 28,000 Ib., with electric equip- 
ment, 31,000 Ib. ; capacity of compound pump, 26 gal. per minute at 
a pressure of 100 lb. per square inch. 
Lathe, Heavy-Duty 25-In. 

Sidney Tool Co., Sidney, Ohio 
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Swing over shears. 274 in.; swing over carriage, 19 in.; distance 
between centers with 10-ft.; bed 4 ft. 6 in. front spindle bearing, 
43 x 63 in.; rear-spindle bearing, 34 x 4§ in.; size of hole in 
spindle, 2% in.; back gear ratios, 44 and 11% to 1; travel of 
tailstock spindle 10% in.; travel of compound rest, 5 in.; capacity 
of steadyrest, 8 in.; threads cut, 1 to 46; gearbox feeds, 0.005 to 
6,220 in. per spindle revolution; weight with 10-ft. bed, 7000 Ib.; 
additional weight for 2 ft. of bed, 300 Ib. 


Toolpost Grinding Attachment 
Gale-Sawyer Co., 33-37 Wormwood St., Boston, Mass. 
“American Machinist,”” Apr. 25, 1918 - 





A toolpost grinding attach- 
ment that has a swiveling de- 
vice. This is graduated and, 
it is claimed, permits adjustment 
for a range of work impossible 
with other toolpost attachments. 
This is said to be especially 
valuable in sharpening cutters 
with end teeth and doing other 
similar operations. The spindle 
is designed to operate at speeds 
from 8000 to 12,000 r.p.m. 
The illustration shows the de- 
vice equipped with a 3-in. sau- 
cer wheel 











Castellating Machine fo Mt ae ek ee, ee 
Matthews Engineering Co.. Sandusky, Ohio, Manufacturers 
R. Stone Co., Detroit, Mich., Selling Agents. 
“American Machinist,” Apr. 25, 1918 





This machine is for automatically cas- 
tellating nuts or other small parts suit- 
able for chucking. The pieces to be 
castellated are placed in a hopper and 
are fed down a chute to the chucks, after 
which they automatically pass under six 
Jaws, each of which makes a separate cut 
in the work. Sizes of nuts handled, } to 
in. hexagon, S. A. E standard; output, 60 
to 1400 per hour, according to size ; size of 
cutters, 24 in. diameter; speed of cutters, 
160 ft. per min.; size of drive pulleys, 16 
in. diameter by 3% in. face; height of ma- 
chine, 4 f t. 8 in.; floor space, 34 x 39 ft. ; 
Weight, about 1500 Ib. 
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Condensed Clipping-Index of Equipment 


Clip, paste on 3 x 5-in. cards and file as desired 
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Chuck 
Simplex Tool Co., Woonsocket, R. 
“American Machinist,” Apr. 25, 1918 


An improved form of a chuck 


. 


pre- 


viously described on page 830, Vol. 46. 
It is claimed that this chuck is so made 
that it is impossible to strain the jaws 
so that they only grip at the back. Each 
jaw has a through bolt to hold it tightly 


to the face of the chuc these 


olts 


being adjusted by means of countersunk 
nuts at the front of each jaw. The back 
of the chuck is so made that a back 
plate can be attached to secure it to the 


lathe spindle. 


Rack for Blueprints, Drawings, etc. 

















National Company, 273-279 Congress St., Boston, Mass. 
“American Machinist,” Apr. 25, 1918 


A wall with rack for use with 
the Presto blueprint holder de- 
scribed on page 1059, Vol. 47. 
Is provided with hooks for sus- 
pending from ordinary picture 
molding or can be bolted or nail- 
ed directly to the wall. Is made 
of varnished oak and all metal 
parts are nickel. The dimen- 
sions of the rack ready for use 
are 24 in. wide, 20 in. deep and 
30 in. high, while the dimensions 
folded are 24 in. wide, 4 in. deep 
and 30 in. high. 











Drilling Machine for Ignition Tubes, Multiple-Spindle 
Langelier Manufacturing Co., Arlington, Cranston, R. I. 
“American Machinist,” Apr. 25, 1918 


This machine is for drilling at one op- 
eration twenty-four 0.031-in. holes in the 
walls of primer ignition tubes. 
six-spindle drilling heads located 90 deg. 
apart are located on the upper half of 
the vertical faceplate and drill diametrical- 
ly through both walls of the tube. 
spindles are ball bearing and are belt 
driven from a motor at the base “ee 
r.p.m. and cutting fluid is supplied by a 
rotary pump. The motor used 
hp. and the floor space is 32 x 62 


machine. The spindle speed 


is o 
in. 


Two 
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Taps 
Wetmore Mechanical Laboratory Co., Milwaukee, Wis. 





































“American Machinist,” May 2, 1918 
These two taps are of a line that has been developed by this 


company specially for munitions 


work. 


The particular ones 


shown are for cutting threads in the fuse holes of shells. 
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IRON AND STEEL 


The Government Schedule of steel prices went into effect Sept. 24. 


Pig iron was set at $33 per ton: pig iron differentials were announced by. 


the American Iron and Steel Institute on Nov. 3. Washington announced 
sheet and pipe prices on Nov. 5. Warehouse prices have been revised, as 
shown, by agreement between the War Industries Board and the ware- 
houses: new schedule in effect Nov. 15. Effective Apr. 1, the price of 
basic iron was fixed at $32. and standard Bessemer at $35.20 at Valley 
furnace, prices of other irons remaining the same as last quarter. 


PIG TRON—Quotations per ton were current as follows at the points 
and dates indicated: 


Cur- One Month One 

rent Ago Year Ago 
No. 2 Southern Foundry, Birmingham. . $33. 00 $33.00 $37.00 
No. 2X. New York ae eo ane Sahl ae 34.25 <p $2.50 
No. 2 Southern Foundry, Chicago...... 33.00 Se 
*Bessemer, Pittsburgh ............... 36.15 43.95 
CRE, PED gc ceiccccvectesees 42.00 40.00 
kh i Pe vocecindceaneeené 34.25 42.50 
Th i WS 6 a6 06.0.0 6.4 60 6 kouwe 33.00 42.00 
No. 2 Southern ‘Cincinnati nee 35.90 39.90 
Basic, Eastern Pennsylvania ann 32.75 38.00 





*Delivered Pittsburgh: f.0.b Valley, 95 > cents less. 


STEEL SHAPES—tThe following base prices per 100 ib. are for 
structural shapes 3 in. by \% in. and larger. and plates % in. and 
heavier, from jobbers’ warehouses at the cities named: 


———New York———, —Cleveland—. —Chicago— 

One One One One 

Current Month Year Current Year Current Year 

Ago Ago Ago Ago 

Structural shapes .. .$4.195 $4.195 $5.00 $4.20 $4.50 $4.20 $4.50 
Soft steel bars ..... 4.095 4.095 4.75 4.20 oz 75 4.10 5.00 
Soft steel bar shapes. 4.095 4.095 4.75 4.20 4.50 4.10 4.50 
Plates, 4 to lin. thick 4.445 4.445 7.00 4.20 6.50 4.45 6.50 


BAR tRON—-Prices per 100 Ib. at the places named are as follows: 
Apr. 25.1918 One Year Ago 
$3.50 $3.60 


Pittsburgh. mill 


Warehouse, New York.................. 4.70 4.25 
Warehouse, Cleveland ......... cc cece cues 4.10 4.00 
I os aes ola wa ae hehe 6a &' 4.10 3.90 


STEEL SHEETS—tThe following are the prices in cents per 
pound from jobbers’ warehouse at the cities named: 


a -— New York —. Cleveland -—Chicago—, 

be 

Beg ‘ 

2:2 - = & o ‘ , y 

Set be eo eso ££ ©80° 4£E O80 

== 3 & sSte soe Ss soe se cote 

BHO Of Od OF< OE Om“ OF On< 
°Ne. 28 Diack....... 5.00 6.445 6.445 8.00 6.385 7.75 645 7.25 
°No. SG BlacK....... 4.90 6345 6.345 7.90 6.285 7.65 6.35 7.15 
*Nos. 22 and 24 black 4.85 6.295 6.295 7.85 6.235 7.60 6.30 7.10 
Nos. 18 and 20 black 4.80 6.245 6.245 7.80 6.185 7.55 6.25 7.05 
No. 16 blue annealed. 4.45 5.645 5.645 7.20 5.585 7.20 5.65 6.70 
No. 14 blue annealed. 4.35 5.545 5.545 7.20 5.485 7.10 5.55 6.60 
No. 10 blue annealed. 4.25 5.445 5.445 7.50 5.385 7.00 5.45 6.50 
*No. 28 galvanized. 6.25 7.695 7.695 9.75 7.635 9.00 7.70 9.00 
*No. 26 galvanized... 5.95 7.395 7.395 9.45 7.335 38.20 7.40 8.70 
No. 24 galvanized... 5.80 7.245 7.245 9.30 7.185 8.55 7.40 8.55 


*For painted corrugated sheets add 30c. per 100 Ib. for 25 to 28 gage: 
25c. for 19 to 24 gages: for galvanized corrugated sheets add 5c., all gages. 


COLD DRAWN STEEL SHAFTING—From warehouse to consumers 
requiring at least 1000 Ib. of a size (smaller quantities take the standard 
extras) the following discounts hold: 


Current One Year Ago 
i cies ae oe ee bee & dae wae List plus 10% List plus 25 % 
DE wibed ites déne-oe booed a aee List plus 10% List plus 10% 


Chicago List plus 10% List plus 5% 


DRILL ROD—Discounts from list price are as follows at the 
places named: 
Extra Standard 


<< cinb dees ee Ub okee ds eweeee wanes oe 30% 40% 
PE ‘the ad deed here6 beds bees bh ekone wk 35 % 40 % 
EE x hd ike 6 be dBi WO banal ae oak alin haa 35 % 40% 


SWEDISH (NORWAY) IRON—The average price per 100 Ib. in 
ten lots, is: 


Current One Year Ago 


Sah ee ames ke as itp ded. Bree ee $15.00 $13.00 
Ore are ee ee 15.00 12.00 
ED one &s CMc eke 6 660. c420eeeNeees 18.50 8.75 


In coils an advance of 50c. usually is charged. 
Note—Stock very scarce generally. 


WELDING MATERIAL (SWEDISH)—Prices are as follows in cents 
per pound f.o.b. New York, in 100-Ib. lots and over: 


ge ty Wire* Cast-Iron Welding Rods 


ti 4 mt + RF 8 3 eae 16.00 
oO. * and'N 1 4 Ry 19 in. eer 14.00 
tek heen t nab ee BD TB BORE. .ccccces SE 
&. ea 21.00 @ 30.00 wy at i Speers 12.00 
a. No. t4 and 
ee” sce eweetbas *Special Welding Wire 
SS Perevrere ] MH cccccccecceces ceece 33.00 
t coccccccccccccceccess DOO 
Very scarce eocccccccccecccceecess SOOO 
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MISCELLANEOUS STEEL—The following quotations in cents 
per pound are from warehouse at the places named: 


New York Cleveland Chicago 


Current Current Current 
tt WMiveteds tha theees dniedews ee 4.10 4.04 4.00 
OT "=a ere rere eT 5.70 4.35 4.25 
Openhearth spring steel............. 7.50 8.00 7.50 
Spring steel (crucible analysis........ 11.00 11.25 11.00 
Coppered bessemer rods............. 7.00 8.00 7.00 
ESE rr eer 4.94% 4.75 4.95 
Cold-rolled strip steel............... 9.00 8.25 8.50 
PE tetaacteustceeeveciees 6.19% 6.00 7.00 


PIPE—The following discounts are for carload lots f.o.b. Pittsburgh: 
basing card of Nov. 6, 1917, for steel pipe and for iron pipe: 


BUTT WELD 
Steel Iron 
Inches Black Galvanized Inches Black Galvanized 

%. % and %.. 44% 17% % to 1%..... 33% 17% 
RPA Fr 48 % 33 4 % ° 
EP Bicceces 51% 37% % 

LAP WELD 
” tejpennee ens 44% 3102  Perer rere -- 26% 12% 
wee WD Giacess 47% 34% % SM GD Geccose 28% 15% 

4% to 6...... 28% 15% 

BUTT WELD. EXTRA STRONG PLAIN ENDS 
%,. 4% and %.. 19% 33 0 & % to 1%..... 33% 18% 
% to 1%..... 19% 3013 % 

LAP WELD. EXTRA STRONG PLAIN ENDS 
serrrerrry:: 42 30% & . 46 eoh SOs 0% 27% 14% 
Bie OB Geccece 45 % 3314 % an BP Goceccecs 29% 17% 
See ee Gisaccs 44% 32%% 4% toG....... 28% 16% 


Stock discounts in cities named are as follows: 
—New bt ~ Ghee ~ ta o— Change 


7a 
Black veniaod Black venteed Black vanized 
% to 3 in. steel butt welded 38% 22% 43% 28% 41.9% 26.9% 
3% to 6 in. steel lap welded 18% ‘List 39% 235% 37.9% 23.9% 
Malleable fittings, Class B and C, from New York stock sell at list 
price. Cast iron, standard sizes, 15 and 5%. 


METALS 


MISCELLANEOUS METALS—Present and past New York quotations 
in cents per pound, in carload lots: 


Cur- One One Year 

rent Month Ago Ago 
EE ET re ee ee 23.50* 23.50 32.00 
eS OO Serer Pree 95.00 85.00 38.50 
DMs cLeGaeGeeckCRn od eens 6s sede’ 7.00 7.25 10.50 
EE ne deh Bie oa Sb oO rb 0.0.0 % 04 08 oe 7.00 7.50 9.75 

*Government price. 
ST. LOUIS 

A ee ee eee ee Pe rere» 6.80 7.10 10.25 
SED 6nd CaO dS aed 6 Ce tCC CRS e RSC ee HS 6.75 7.25 9.50 


At the places named, the following prices in cents per pound prevail, 
for 1 ton or more: 
o—— New York——.. —Cleveland—. — Chicago 


| 
-_ « ‘ 
2 ©ES oad Be osc £2 39 
3 st sot s= som ss =o 
o8 On< On< OL Onc Of Ond 
Copper sheets, base .31.50-33.00 32.00 44.00 35.00 42.00 31.50 43.00 


Copper wire (carload 


ie Oninie de > 0% 05 32.00 32.00 39.50 34.00 41.00 31.00 40.00 
Brass sheets ...... 30.75 30.75 45.50 30.00 43.00 30.60 43.50 
Brass pipe base.... 36.50 36.50 47.50 41.00 50.00 40.00 47.50 
Solder % and % 

(ease lots) ..... 62.00 62.00 36.00 51.25 36.50 55.00 36.00 


Copper sheets quoted above hot rolled 16 oz.. cold rolled 14 oz. and 
heavier. add l1c.: polished takes lc. per sq.ft. extra for 20-in. widths and 
under: over 20 in.. 2c. 


BRASS RODS—The following spatations are for large lots, 
mill, 100 Ib. and over, warehouse; 25% to be added to mill prices 
for extras; 50% to be added to warehouse price for extras: 





Current One Year Ago 
gS es a eee ee ere ee we $25.25 $42.00 
 ONiea's 6:6 v.64 6d OS 484 e Oe wee 26.25 4550 
EE walls hea chon ea tr eawaleslaw amme ks 30.00 42.00 
ES aap wth ae 6 ese Se ea Mark eee es eee e's 28.00 42.50 

ZINC SHEETS—tThe following prices in cents per pound prevail: 
Ye Od nx ade dee « wie eee < ae bine 0 ead manele 19.00 
In Casks———_, -—Broken Lots——~ 

One ur- On 
rent Year Ago rent Year Ago 
TT 158 Wb aah a6 é0e eee 21.50 22.00 23.00 23.00 
Bese dedscoevcews 20.00 23.00 20.50 23.25 
SE oh 6% 606086 cede cds< 21.00 22.50 21.50 23.00 


ANTIMONY—Chinese and Japanese brands in cents per pound. in 
ton lots. for spot delivery, duty paid: 


Current One Year Ago 
DEE, éveuteheedkeecnteeeed Socccce 13.50 36.00 
36 a66 bend ewe caebs onbhea eae eeccce 14.00 37.00 
DE «6¢06%-6¢0svsweven~etee™ 25 35.00 












4 











May 9, 1918 








PULL AL 





MLL 
OLD METALS—The following are tne dealers’ purchasing 

prices in cents per pound: 

-— New York — on 

Current One ‘urrent , 

1918 Yr. Ago 1918 ve Age Chicago 

Copper. heavy and — 22.00 26.75 29.00 27.00 22.50 
Copper. heavy and wi 21.00 26.50 28.00 26.00 21.50 
Copper, light and bottoms 19.00 23.00 24.00 24.00 20.25 
Read, ROOT << cc cccccces 6.00 7.75 6.00 7.75 6.00 
Rend, GE. sci sdévavesion 5.00 7.25 5.00 5.75 4.75 
Brass, ROGUE - 20 cc cccses 14.25 16.25 18.00 17.00 22.00 
Pract, MAME ..ccccceces 0.50 12.50 14.00 13.00 11.50 
No 1 yellow brass turnings 12.50 18.50 19.00 17.00 12.50 
te . .svkedsenneae te 5.00 7.00 5.00 7.00 5.00 


ALUMINUM—tThe following prices are from warehouse at 
places named: : 
90% p ia York Cleveland Chicago 
No. 1 aluminum, guaranteed over 
in ingots for remelting (ton lots) per TD. 32.20c. 32.20c. 33 %c. 
This is the Government price for lots of from 1 to , 14 tons. 


COPPER BARS from warehouse sell as follows in cents per pound, 
for ton lots and over: 


Current One Year Ago 
eee TH cnc 60% cteec nee Ghee ee wwenedds 35.00 41.00 
gy tadunttnn Cee eede scene eGhe.s ehehare 35.00 45.00 
SMD oo ae 6-445 Ge we a Kade a hee DeRose 35.00 43.50 


BABBITT METAL—Warehouse prices in cents per pound: 
-—New York——, -——Cleveland——_, Garren °Ong~ 
ne 


Current One Current One 
Year Ago Year Ago Year 
Best grade .. 90.00 65.00° 100.00 65.75 100.00 $0.00 
Commercial .. 50.00 35.00 22.00 20.75 22.00 25.00 


SHOP SUPPLIES 


NUTS—From warehouse at the places named, on fair-sized 
orders, the following amount is deducted from list: 


—New York—, — Cc a-2- —~ 


Current One Current 
Year Ago ne ‘Ago Year Age 
Hot pressed square . .$1.05 List $1.40 $1.90 $1. as $3.00 
Hot pressed hexagon.. .85 a 1.20 1.70 3.00 
Cold punched square. 1.00 Ke .75 1.40 100 2.50 
Cold punched hexagon 1.00 ” -75 1.40 1.00 ~ 3.00 


Semifinished nuts sell at the following discounts from list price: 


Current One Year Ago 
Pe TO covcks cab Rhidwdes wtewee dene en 40% 50% 
SOD. ov id nb pad 4 eelin 2 Oeeate was eekewe 50 % 45% 
GEOG . o.(ukwh wees cihe bo bae Oe eee 60 % 50% 


CARRIAGE BOLTS—From warehouses at the places named 
the following discounts from list are in effect: 


New York Cleveland Chicago 
te © Oi ewer eins ckaesees 30% 45% 40—-2% % 
Baer GE Ts 6 sss dows cae ees 10% 334 % 30—5 % 


_ MACHINE BOLTS—Warehouse discounts 
Cities: 


in the following 


4 York Cleveland Chicago 
% by 4 in. and smaller............ 30—5 % 40—10 % 40—10% 
Larger and longer up to 1 in. by 30 in. 30% 30—5 35—5 % 


WASHERS—From warehouses atthe places named the following 
amount is deducted from list price: 


For wrought-iron washers: 


moe THe. ckas $3.00 Cleveland ..... $3.00 Chicago ..... $3.00 
For cast-iron washers the base price per 100 Ib. is as follows: 
New York ..... $3.50 Cleveland ..... $3.50 Chicago ..... $3.50 


COPPER RIVETS AND BURS sell at the following rate from 
warehouse: 








vets —_~ — Burs— ————_, 
Current One Year Ago Current One Year Ago 


Clev eland. List plus 10% List plus 10% a . & 10% List plus 10% 

Chicago. . List price List price List price 

Nes w York. 20% from list ae 2% % fromList a? 20% 10:2% % % from 
Ist 


RIVETS—The following quotations are allowed for fair-sized 
ers from warehouse: 


' : New York Cievetand Gta 

seeel vy aml Gms ok. das ccs 0% 0% 

RR was palewnekpie calete ak dae 30% we 
*For less than keg lots the discount is 35%. 


Button heads, 3, 3, 1 in. diameter by 2 in. to 5 in. sell as fol- 
lows per 100 Ib.: 
New York. .$6.09% peg -$5.35 Chicago. .$5.5 


7 Coneheads, same size 
ew York. .$6.19% Caoyetend . .$5.45 Chicago. .$5.60 Pittsburgh. . $4.75 


isa * 


0 Pittsburgh. . $4.65 


Speed Up—We have got to win the war 
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Fe SHOP MATERIALS AND SUPPLIES 


HAGUUGUOESNUNAUGAONONOGOONODANDONOOONDGOONOOUNOOGOUOOAUOOOENOEOOUENONOOLEOUGOUOOUUNUONGON0UOONONNONNUENAEIOEEDEGOEONUADEONOEOUGADEAAEEUUEDOLLEOUOOOEOOOEOUEOUEELOGUU EAU EAL EAUEEOUEOUEAUEOAUEAAOOUEOOEEOOOODOOOEAOEOO OOOO OASEOU ONE OOOTONANODINY: 


MISCELLANEOUS 


SEAMLESS DRAWN TUBING—tThe base price in cents per pound 
from warehouse in 100-Ib. lots is as follows: 


New York Cleveland Bicoge 
CE heist and eh CARCe ERTS SOS 36.50 40.00 38.00 
De “Set-deocns odin oo Geena ees des 39.00 41.00 1 00 


For immediate stock shipment 3c. is usually added. The prices of 
course vary with the quantity purchased. For lots of less than 100 Ib. 
but not less than 75 Ib., the advance is 1c.; for lots of less than 75 Ib. 
but not less than 50 Ib., the advance is 2%c. over base (100-Ib. lots): 
for less than 50 Ib, but not less than 25 ib., 5c. should be added to the 
base price; and for quantities under 25 Ib. the increase above base is 10c. 


TIN PLATES—Warehouse prices per box: 


Coke tin plate, 14 x 20: 
—New York—. -—— Cleveland ——. —— Chicago —, 
Jan. 11. Current One Current One 
18 year ago year ago 
err et ee $12.00 $10.00 $9. 50 $10.50 $8.50 
i °%. P07 ae ere 12.15 10.15 9.50 10.65 8.65 
Terne plate, 20 x 28: 
Base Net Coat- 
Weight Weight ing 
100 Ib. 200 re si Biets ke $19. 00 $18.95 $14.95 $19.00 $13.80 
IC. 214 Cr 9.30 19.25 15.25 19.30 14.15 
I. C. 270 i hak a ask wed 3130 21.75 17.85 21.30 16.45 
I. C. _ ga ere 21.50 21.75 16.10 21.50 14.95 
I.¢ J err 22.00 22.50 16.60 22.00 15.50 
zr. C. = RSS 22.50 23.25 17.75 22.50 16.40 
I.C. SY a 5k: hha 23.00 24.50 18.50 23.00 17.35 
I.C. ee owe eae. f 23.50 25.75 19.50 23.50 18.30 
I.C. ia Seer as 25.00 26.75 20.75 25.00 25.00 
I. C. eee 25.50 28.00 21.75 25.50 20.45 


Note—Quotations for New York furnished ~~, on application. 


Above are the last market prices quoted, about Jan. 11. 


COTTON WASTE—tThe following prices are in cents per pound: 
New York————.. 
Current One Year Ago ot Chicag 
ain we aie, D 8.50 to 12.00 10.00 to 12.00 12. 2.50 12.00 to T65 
Colored mixed .11.00 to 13.00 10.00to12.00 12.50 11.50 to 14.0 


SAL SODA sells as follows per 100 Ib.: 


Current One Month Ago One Year Ago 
ee $1.75 $ 1.75 
DEE Ssseeescvcresd .75 1.75 1.75 
DEEN. sG0s 6de4 tecceen 2.35 2.35 2.10 
EE hs & Ki Ge'g win @ 6a ale 2.25 2.00 1.85 


COKE—The following are prices per net ton at ovens, Connells- 
ville, and cover the a weeks: 


ay 2 Current Apr.18 Apr.1l Apr. 4 
Prompt furnace ....... $6.00 $6.00 6.00 6.00 $6.00 
Prompt foundry ...... 7.00 7.00 7.00 7.00 7.00 


WIPING CLOTHS —Jobbers’ price per 1000 is as follows: 
13%x13% 18% 5 20 
Cleveland eee 52.0 
Chicago 48.00 50.00 


FIRE CLAY—The following prices prevail: 


Current 1 Month Ago 
GE So 6:00 s 6.404.800 84 0408 OS 100-lb. bag $0.50 $0.50 
RS ree Pree +. . 375-lb. bag 2.50 2.00 


ROLL SULPHOR in 360-lb. bbl sells as follows per 100 Ib.: 


Current One Month Ago One Year Ago 
cE ae $4.30 $4.30 2.50 
GED gc ves oeneetane 4.50 4.50 2.60 
CE bc ba we say Keren 4.75 4.00 2.90 


LINSEED OIL—tThese prices are per gallon: 
—New York—. -— Cleveland ——._—— Chicago ——, 


Current One Current One Current One 
Year Ago Year Ago Year Ago 
Raw per barrel.... $1.55* $1.26 $1.65 $1.25 $1.65 $1.25 
De Ge v6 ase ewes 1.65* 1.36 1.80 1.35 1.75 1.30 
* Nominal. 


WHITE AND RED LEAD in 500-Ilb lots sell as follows in cents 





per pound: 
— Red — oo ——Thit 
Current 1 Year-Ago Current 1 Yr. Ago 
Dry Dry 
; and and 
Dry In Oil Dry In Oil In Oil In Oil 
25- and 50-Ib. kegs 11.25 11.41 11.25 11.50 11.26 11.00 
12% . . ee 11.47% 11.62 11.50 11.75 11.47% 11.28 
100-Ib. keg ...... 11.02% 11.19 11.75 12.00 11.02% 11.50 
Pa Ge ebecvcese 11.821 Z 15.25 13.25 13.50 11.82% 13.00 
BO. GH 6.6 6 asleue 13.72% 14.62% 13.25 13.50 13.72 % 13.00 
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SHOPS 


Consult the Buying Section 
when in need of machinery or supplies 











METAL WORKING 


NEW ENGLAND STATES 


Conn., Bridgeport—Whipple & Choate, Iranis- 
tan Ave., has awarded the contract for a 1-story, 
27 x 27 ft. addition to their foundry. 


Conn., Hartford—L. E. Rhodes, Oak S&t., 
manufacturer of machinery, has had plans pre- 
pared for a 1-story, 21 x 35 ft. factory. John- 
son & Burns, Arch., 26 State St., receiving bids. 
Noted May 2. 


Conn., Stamford—The Chase Metal Works Co.., 
Thompson Ave., is building a 1-story, 80 x 80 
ft. addition to its plant. 


Cona., Stamford—Fire recently damaged the 











ay of the Stamford Foundry Co., Canal St. 
ss between $20,000 and $30,000. 
Conn., Waterbury—L. L. Archer, Phoenix 


Ave., has awarded d the contract for a 1 story 
50 x 100 ft. garage. Estimated cost $20, 000. 


Conn., Waterbury—The Mattatuck Manufac- 
turing Co., Southmayd Rd., manufacturer of 
brass goods, is building a 1-story, 40 x 12 
ft. addition to its plant. 

Mass., Boston—(Jamaica Plain)—The Farn- 
ham & Nelson Co., manufacturer of auto bodies, 
has awarded the contract for a 1-story, 20 x 100 
ft. factory. 


Mass., Coston—(Hyde Park)—The Mason 
Regulator Co., Dorchester Lower Mills. has had 
plans prepared for a 3 story, 80 x 160 ft. rein. 
con. factory to be erected on Hyde Park Ave. 
Densmore & Le Clear, 88 Broad St., Engr. 


Mass., Fitchburg—The Simonds Manufactur- 
ing Co., Willow St.. manufacturer of saws and 
knives, has awarded the contract for a 3-story 
addition to its plant. Noted May 2. 

Mass., Lawrence—F. De Cesare, Jackson and 
Common S&t., is a bids for a 2 story, 
60 x 125 ft. garage. Estimated cost between 
| a ae $25, 000. J. H. Feugill, 316 Essex 


Mass., Lynn—The Standard Oil Co., 26 Bway.. 
New York City, has awarded the contract for a 
l-story, 60 x 89 ft. rein-con. 
erected on Columbia Ave., here. 
cost $22,500. 


Mass., Natick—The Northway Motors Cor- 
poration, 210 Fidelity Trust Bldg.. Boston, is 
receiving bids for a factory, to be erected here 


Mass., Springfield—The Standard Oil Co., 26 
Bway.. New York City, plans to build a machine 
and repair shop on Albany St. 


Mass., Westfield—The Foster Machine Co.. 
South Broad St.. has awarded the contract for 
a 2-story machine shop. Noted May 2, 


Mass., Worcester—The Harwood & Quincy 
Machine Co., 50 La Grange St., will soon award 
the contract for a 1-story, 40 x 170 foot addi- 
tion to its plant. 


N. H., Portsmouth—The Bureau of Yards 
and Docks, Navy Dept.. Washington, D. C., soon 
receives bids furnishing under Schedule No. 
620, heavy pattern, back geared, upright drills, 
emery, wet double grinder, engine lathes, 16 in. 
by 6 ft., and 18in. by 8 ft., turntable lathes, uni- 
versal hollow, hexagon, turret lathes, and uni- 
versal geared friction head lathe, 


garage to 
Estimated 


R. L., Pawtucket—The Collyer Insulated Wire 
Co., ww North Main St., has had plans prepared 
by Cc. Bell, Arch., for a 3 story. 83 x 170 ft. 


plant = be erected at 249 North Main St. Esti- 


mated cost $80,000 


R. L, Pawtucket—The Narragansett Machine 
Co., Vale St., has awarded the contract for a 2- 
story, 60 x 130 ft. and 50 x 86-ft. plant, to re- 
place one recently destroyed by fire. Estimated 
cost $50,000, Noted Apr. 18. 


R. 1. Providence—The Edgewood Garage, 
1548 Broad St., has awarded the contract for a 
machine shop. Estimated cost $6000. 








he 
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MIDDLE ATLANTIC STATES 


Del., Wilmington—The Delaware Engineering 
Co. has awarded the contract for a 1-story ma- 
chine shop to be erected é Cc and Buttonwood 
St. Estimated cost $11.5 


Md., Baltimore—The - Hayward Co., 
Scott “and McHenry St.. has awarded the con- 
tract for a 1-story, 90 x 252 ft. assembly shop, 
to be erected on Columbia Ave. and Putnam St. 
; cost $55,000. Machinery not yet pur- 
chased. 


Md., Baltiomre—The Edro-Richardson Brass 
Co., North Holiday St., has acquired a factory 
on Exeter St. and plans to remodel same for an 
extension to its foundry. 


Md., Baltimore—Rues Bros.. 150 Mount 
Royal Ave., plan to rebuild their repair and 
machine shop seqently destroyed by fire. Esti- 
mated cost $5,000 


Md., Cumberland—The McKaig Foundry and 
Supply Works plans to build an addition to its 
plant. 


N. J., Bloomfield—The International Arms 
and Fuse Corporation, Grove St., is in the 
market for shell equipment. 

N. J., Cambridge—The Pennsylvania R. RB. 
plans to build a car and repair shop here. A. 
Cc. os. Broad St. Station, Philadelphia, Penn., 

ner. 

N. J., Camden—tThe Delaware Ship and Repair 
Co., Beach and Erie St., has awarded the con- 
tract for a shipbuilding plant and garage. Esti- 
mated cost $10,000. 

N. J., East Orange—The A. P. Smith Manu- 
facturing Co., Norman St., manufacturer of 
water-works machinery, has had plans prepared 
for a 1-story, x 100 ft. addition to its 
plant. 

N. J., Elizabeth—The Standard Aircraft Cor- 
poration. Brunswick Ave., is building a 1-story 
assembling shop addition to its plant. 


N. J., Hoboken—The Remington Arms Co. 
has awarded the contract for a 1 story, 81 x 160 
ft. arms factory. Estimated cost $40,000. 

N. J., Irvington—The Liberty Tool Co., 577 
South 10th St.. Newark is having plans pre- 
pared for a 2 story, 100 x 100 ft. plant to be 
erected on Coit St. 

N. J., Jersey City—The Federal Shipbuilding 
Co., 54 Dey St., New York City, has purchased 
a 235 acre site at the foot of Yale St. on the 
Hackensack River, and plans to build an addi- 
tion to its shipbuilding plant. 

N. 4., Jersey City—The New York Portable 
Elevator Co., 346 Garfield Ave., has awarded 
the contract for a 2-story addition to its plant. 
Estimated cost, $9,000. 

N. J., Jersey City—The New York Revolving 
Portable Elevator Co., 346 Garfield Ave., manu- 
facturer of elevators, has awarded the contract 
for a 2 story addition to its plant. Estimated 
cost $9,000. 

N. J., Jersey City—A. O’Boyle has leased a 
site in the South Cove section and plans to 
establish a ship and boat repair plant. 

N. J., Jersey_City—-The Terminal Transit Co., 
1 Bway... New York City, is negotiating with the 
City Com., for a lease of property at Droyer’s 
Point on Newark Bay shore front. Greenville 
section. and ane to establish a shipbuilding 
plant. *Connor, 85 Arlington Ave., Jersey 
City, Mer. 

N, 4., Jersey City—The Vulcan Iron Works. 
foot of Morris St.. has increased its capital 
stock from $100,000 to $500,000; the proceeds 
will be used to build an addition to its plant. 

N. J., Newark—The Carrier Eng. Co., 39 
Cortlandt St.. New York City. manufacturer 
of air conditioning apparatus, has leased a site 
here, on Summer Ave. and Crane St. and plans 
to erect a plant. 

N. J., Newark—The L. & L. Manufacturing 
Co., 93 8th Ave., manufacturer of hardware, 
has leased a factory at High St. and 8th Ave. 
and plans to equip same for its own use. 

N. J., Trenton—The W. R. Thro opp & | & Sons Co.. 
Fast State St.. manufacturer of rubber mill 
machinery, has awarded the contract for a 1- 
story addition to its plant. 
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Trenton—The Woodhouse Chain Works, 
ara . Gcheale St.. manufacturer of steel and 
iron chains, has had plans prepared for a 1-story, 
40 x 105 ft. and 40 x 80 ft. plant to be erected 
near aie 

N. er =. —The Ordnance Dept., Wash- 
inet. is building a shell loading plant 
in Washington Park near here. Main building 
will be 1 story high and 300 ft. long and will 
have 200 smaller structures. 


Y., Batavia—Fire recently destroyed the 
plant of the Batavia Specialty Co., Harvester 
Ave., manufacturer of tin and metal goods 
Loss on $20,000. 

N. Y., Buffato—The Acme Steel and Malleable 
Iron Works, Inc., 245 Millitary Rd., has award- 
ed the contract for a 1 story, 100 x 175 ft. addi- 
tion to its plant. Noted Apr. 25. 

N. Y., Buffalo—The Estate of L. C. Ritter 
has awarded the contract for a 1-story, 21 x 100 
ft. forge shop to be erected at 815 Seneca St. 

N._Y., Dunkirk—The Ameriean Locomotive 
Co., North Jay St., Schenectady, is having plans 
prepared for a 1-story, 85 x 120 ft. addition 
to its plant here. 


N. Y¥., Dunkirk—The United States Radiator 
Co. is having plans prepared for an addition 
to its plant. 


N. Y., Lyons—The Columbus Gace Barge 


Co.. 60 Bway., New York City, plans to b 
a shipbuilding plant here. = ue 


N. d., New York—(Borough of Bronx)—The 
Lankan Realty Co., 601 West 181st St., New 
York City, soon receives bids for a 1 story, 
125 x 145 ft.. garage to be erected on Ogden 
Ave. and 171st St. Estimated cost $20,000. 


x Wn. ew York—(Borough of Bronx)—The 


Ridgeway Steel Products Co. has leased a site at 
plant West 133rd St., for the erection of a new 
ant 


Y., New York—(Borough of Broklyn)— 
Tho “Clark Electric and Manufacturing Co., 149 
Bway., New York City, manufacturer of elec- 
trical goods, has purchased a factory on Vander- 
bilt Ave., and will equipsame for its own use. 


N._Y., New York—(Borough of Brooklyn)— 
The Dealer Die Castings Co., Huntington St. near 


Court St.. has awarded the contract for an ad- 
dition and alteration to its plant. Estimated 
cost $2500. 


N. Y¥., New York—(Borough of Brooklyn)— 
Dessart Bros., 503 Metropolitan Ave., manu- 
facturer of masks, has had plans prepared 
for a 1-story, 70 x 100 ft. factory and office 
building. Estimated cost $20,000. M. B. 
Semidt, 15 East 40th St.. New York City, Arch. 


N. ¥., New York—(Borough of Brooklyn)— 
The Improved Appliances Co., 455 Kent Ave.. 
manufacturer of gas burning appliances, has 
had plans prepared for a 4-story addition to its 
plant. Estimated cost $10,000. W. B. Willis, 
1181 Myrtle Ave., Arch. 


N. Y., New York—(Borough of Brooklyn)— 
The Lannon Realty Co., 51 West St., New York 
City, has awarded the contract for a 1 story, 
121 x 132 brick garage to be eercted at 178 
Flushing Ave. Estimated cost $30,000. 


N. Y¥., New York— (Borough of Brooklyn)— 
A. Morono, 1770 Park Pl., has had plans pre- 


pared for a 1-story, 75 x 100 ft. garage. Esti- 
_— cost 000. P. Caplan, 16 Court St. 
rch. 


N. Y., New York—(Borough of Brooklyn)— 
The Tebo Yacht Basin Co., foot of 23rd St.. 
has awarded the contract for a 1- and 2-story. 
70 x 100 ft. addition ‘to its plant. 


N. ¥., New York—(Borough of Manhattan) 
—The American Embroidery Machine Co. has 
leased a site at 241 West 23rd St. and plans 
to build a plant. 


N. ¥., New York—(Borough of Manhattan)— 
The Raymond Engineering Corporation. 309 
Lafayette St., is in the market for lathes, mill- 
ing machines and other tools. 


N. ¥., New York— (Borough of Queens)— 
L. Gold. 44 Court St.. having pians 
prepared for a 1-story, . gare 
to be erected in Long Island City. Estimated 
ler St. Estimated cost. $30,000. C. Kiehm, 
Gardner Bidg., Arch. 
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Part II. The art of teaching requires more than 
a mere knowledge of the things to be taught. 
It requires a knowledge of human nature, of how 
to arouse interest and enthusiasm, and to make 
the student see the possibilities of future develop- 
ment. The way in which this is handled in the 
Gisholt plan shows a vision of the requirements 
for such work as well as the gift of so appealing 
to the man from the shop as to make it attractive 
and to arouse his ambition. 





NTEREST of the student in the Gisholt method of 
teaching instructors begins when the man reaches 
Madison and ends only when he leaves. The first 
thing is to secure for him a comfortable boarding 
place, this being done by one of the students who is 
about to leave, and who knows the town. Incidentally, 
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FIG. 1. 


it gives the newcomer a chance to get acquainted with 
@ man who has gone through the course and to absorb 
some of his enthusiasm, and also to get the newness 
worn off so that he does not feel strange when he joins 
the class. Before going into the class the new student 
is guided through the plant by one of the graduating 
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students and imbibes a general knowledge of the way 
the Gisholt machines are built, as well as something of 
the atmosphere of the shop, which in itself is an im- 
portant factor in the course. Fig. 1 shows a new stu- 
dent being shown through the plant by one about to 
graduate. 

The Gisholt Service Course consists of the following 
divisions, 25 in number, although the course is being 
slightly modified to reduce its length to six or even four 
weeks. 


. Scraping bearings, Vs, etc., for use in overhauling machinery. 
Assembling, adjusting and oiling the lathe to learn construc- 
tion and care. 
. Operating the lathe to be familiar with all of its movements. 
Heavy cuts on J-28-in. standard belt-driven Gisholt lathe to 
see execution. 


= ceeeing a Gisholt tool-grinding machine to learn its con- 
struction. 

2. Assembling, adjusting and oiling the grinding machine. 

3. Grinding a set of standard tools on the grinding machine to 
learn. clearances and rake. 

4. Brushing and cleaning the grinding machine to teach care and 
neatness. 

5. + gmapaaee an H-21-in. standard belt-driven Gisholt: turret 
athe. 

6 

. 

8 

9. 





SEEING THE SHOP 


10. Placing tools on lathe as per layout sheet for machining 
countershaft pulley. 

11. Coane 28-in. lathe on countershaft pulleys as per time 
study. 


12. Dismantling tool set-up to teach proper disposition of tools. 


13. Cleaning lathe and tools to teach care and neatness. 
14. Boring jaws on an H-21-in. standard motor-driven Gisholt 
turret lathe for practice. 


15. Cutting threads on lathe to learn method and practice. 
16. Turning tapers on the lathe to learn method and practice. 
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. Placing tools on the lathe as per layout for drilling, boring, 
reaming, and turning a steel piece. 

. Operating the machine on a steel piece for experience on steel 
work. 

. Dismantling set-up and cleaning tools to teach care and 
neatness, 

. Placing tools on the machine as per layout sheet for making 
crosshead pins from bar stock. 

1. Operating machine on crosshead pins for experience with bar 

stock tools, 

Dismantling and cleaning up tools to teach care and neatness. 

23. Cleanine up machine to teach care and neatness. 

24. Estimating the basis for planning method and tooling of work. 

. Taking a new man for a trip through all departments of the 
factory. 

Before proceeding to the first division of dismantling 

a Gisholt tool-grinding machine the student becomes 
familiar with the use of the Periodograph, shown in 
Fig. 2, by which his time is recorded, so that he knows 

exactly what progress he is making, how much time he 
is spending in the different divisions, as well as giving 

him a knowledge of modern timekeeping methods. He 

is then shown the tools which he is furnished for his 

work, this equipment being shown in Fig. 3. 

The actual work begins with the dismantling of the 
Gisholt tool-grinding machine in order to learn its 
construction. This also gives a man who has not had the 
opportunity of taking machines apart a good idea of 


the construction of simple machines of various kinds, 
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and increases his confidence in his ability to handle dif- 
ferent work. This operation, Fig. 4, illustrating the 
grinding machine completely apart, shows the instructor 
pointing out some of the features of the main spindle. 
It also shows how complete the dismantling is done, and 
instructors will appreciate the beneficial results obtained 
from work of this kind. 

The next step is the complete assembling, adjusting 
and oiling of the grinding machine, which is done by the 
student himself before he is taught how to use the ma- 
chine in grinding standard-shaped tools for Gisholt or 
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other machines. Next comes the grinding of a set of 
standard tools, 27 in number, so as to learn the clear- 
ances and rakes, followed by brushing and cleaning the 
grinding machine in order to instill the need of proper 
care and neatness in handling machines (Fig. 5). 
After the student’s first day in the school he receives 
a copy of Lesson No. 1, a manila folder containing 14 
mimeographed letter-sized pages and two blueprints. 
This is the first of 15 lessons, all prepared in the same 
way, and all devoted to definite parts of the course. To 
quote from the introduction: “Increased production or 














THE TOOLS USED 


FIG. 3. 


improved conditions usually entail changes in tools. 
Though they may be very slight changes, instructions 
of some kind must go to the toolmaker or blacksmith, 
or whoever is to make these new tools. 

“At this time the Service Course man will feel the 
need of, or appreciate having, at least an elementary 
knowledge of free-hand drawing, as this is a very quick 
and effective method of showing, or giving to another, 
an idea of a proposed change in tools. 

“We know that very few men operating or in charge 
of turret lathes have access to a drawing table or pos- 
sess a full line of drawing instruments with which to 
make a complete detailed mechanical drawing even if 
they knew how. 

“A draftsman working day after day at his usual 
work must be expected to make a better drawing, and 
faster, than the operator or foreman who is at his own 
work regularly. 

“Summing up all these points and reaching a con- 
clusion formed to a great extent by a wide range of 
personal experience, we think the best drawing instruc- 
tion for the service-course man is that of free-hand 
drawing as taken up by the 15 lessons presented here- 
with.” 

Then follows a page of pithy paragraphs on the ad- 
vantages of application and the necessity of earnest at- 
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tention to both the work and the instruction. These 
oyotations are carefully selected from various sources, 
and while they are not given in the form of lessons and 
no questions are asked in regard to them there is every 
evidence that they make a deep impression in almost 
every case. Here are a few of the sayings: 

“To become more successful, become more efficient.” 

“Do the little things better.” 

“The world is hungry for quality service. It wants 
to pay for it. It is paying for all it can get. The 
market is not crowded. There is a chance for you right 
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FIG. 4. DISMANTLING A TOOL-GRINDING MACHINE 
now. There is a chance for you right where you are. 
The time to start is now. Your reward will take care 
of itself.” 


The sketching lessons are very clearly and plainly 
given, beginning with the simple parts of a machine, 
such as a plain bushing, and continuing to bolts and 
nuts, showing conventional methods of drawing threads, 
giving different ways of dimensioning drawings where 
limits are used, and showing the arrangement of the 
three used when they are necessary to show a piece. 
All the illustrations are from sketches, duplicated by 
mimeograph, and embrace different parts of the ma- 
hine, some of them more or less complicated. The di- 
rections are given in very simple, concise language, and 

ith plain mechanical drawings and also free-hand per- 
spectives are shown in many instances. 

At the end of each lesson is a blueprint of a piece 
‘t work suitable for the Gisholt lathe and a layout sheet 
nowing how it is held, and a blank or skeleton sketch 
on which the tool layout can be made. These are used in 
teaching the best way of laying out the tool equipment, 
which is, of course, an important part of the course. 
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As before stated, there are 15 lessons, each contain- 
ing suitable selections and suggestions. These include 
pointed paragraphs on Application; The Secret of Suc- 
cess; Optimism Versus Failure; Single Purpose and 
Concentration; Perseverance; If; The It Habit; The 
Man Who Stands Alone; It Couldn’t Be Done—But It 
Was; Take Aim Before You Shoot Your Mouth; Envy; 
Pathfinders; Originality; Hate; Why Worry; When 
Seeking a Job. 

Beginning with the seventh lesson the tool layout, 
Fig. 6, is followed by a time study of each operation, 
one of these being shown in Fig. 7. These show first the 
blueprint of the piece to be made, which is a stub-tooth 
gear; next the layout sheet for both the first and second 
operations, followed by the time study for both tool set- 
ups. 

In the meantime the student’s shop work consists in 
dismantling an H-21 standard belt-driven Gisholt turret 
lathe, Fig. 8. This is done in an orderly and systematic 
manner, suitable boxes being provided for the various 
units assembled, some of these boxes being shown in 
front of the lathe, which has been completely taken 
down. The student is then shown how to scrape bear- 





“ 


P= 
-a & 
<4 b 


& 














FIG. 5. GRINDING STANDARD TOOLS 


ings and the V of the lathe, this instruction applying 
not only to this lathe, but to almost any machine. 

The whole machine is now reassembled, adjusted in 
every detail, and oiled ready to begin operation. No 
man with any sort of good mechanical training as a 
foundation can fail to gain valuable knowledge and ex- 
perience in this way, and this experience not only helps 
him in handling Gisholt machines, but other kinds of 
machinery. For after all there is far greater similarity 
between machines of different kinds than many seem 
to realize. 
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It will also be noticed in Fig. 8 that the student 
scraping the bearing has an open book in front of him. 


This is a copy of the Gisholt Service Book, and on page 


98 is a very concise but complete outline of the way 
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every movement and how the different speeds and feeds 
are secured. 

A demonstration of the taking of heavy cuts is shown 
in Fig. 10, this being done from a specially cast piece, 
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Operation ne 1 
FIG. 6. 


in which this work should be done. Page 99 shows de- 
vices for lining up the ways of the machine. The book 
covers every detail of the machines which require at- 
tention, and numerous instances can be cited to prove 
where these directions have enabled men of compara- 
tively little experience to make satisfactory repairs. 
Further attention is also given to scraping, the end of 
a test piece being used for this purpose, as shown in 
Fig. 9. This is the same test piece used for demon- 
strating the ability of the lathe to take heavy cut, as 
will be seen later. The end of this piece is faced square 
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which it will be observed has openings that provide 
all the shocks to both the tool and the lathe of inter- 
mittent cutting. This is for the purpose of demon- 
strating conclusively to the student that these lathes 
will take extremely heavy cuts where necessity demands, 
these ranging from ? in. deep with -in. feed to 3 
in. deep to 3-in. feed on the U-28 machine. He ako 
learns how to hold a piece firmly with very little grip- 
ping surface by having it of the proper shape. 

Then comes the tooling up of a lathe in accordance 
with a layout sheet which is provided for the purpose, 
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FIG. 8. 


in the lathe and then the student scrapes it to a surface 
plate in the usual manner. 

The student is made familiar with the lathe by being 
taught to put it through all its paces, so as to be sure 
that he understands exactly what is accomplished by 
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RAKING DOWN A TURRET LATHE 


this being for machining a countershaft pulley. After 


tooling up the machine the student spends sufficient time 


in actually operating it to assure himself that he can 
handle the work in the time allotted by the time study. 
Fig. 11 shows the countershaft pulley which is used for 
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this work, and after the learner has acquired the de- 
sired speed on the machine he then dismantles the turret 
in order to learn the proper way of taking down and 
caring for the tools. After this the lathe and tools are 
thoroughly cleaned to teach care and neatness. 

As will be seen from the work divisions already pub- 
lished, the student learns to bore the chuck jaws for 
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FIG. 7. TIME STUDY OF WORK 
Special work, to cut threads, to turn tapers, and all of 
the other operations which are necessary in order to be- 
come a good Gisholt man. And it must be remembered 
that while these instructions are primarily for the train- 
ing of Gisholt instructors and operators it cannot fail to 
be beneficial in the handling of any kind of machine, of 
any type of machine tool, even if not very closely related 
to the turret lathe. These instructions impart a knowl- 


edge of the fundamentals of machine tools and machine 
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tool work which unfortunately are not as thoroughly 
understood and appreciated as they should be. 

Considerable time is spent in teaching the student to 
estimate carefully and accurately the time required for 
work. And even with the shortened course it is aston- 
ishing to find what can be accomplished in a very short 
time. There are numerous instances where the time 
studies of the students are almost identical with those of 
the most experienced estimators, which is the greatest 
possible praise of both the methods and the thorough- 
ness of the intensive instruction. 

The last exercise of the student is to take a new man 
for a trip through all the departments of the factory. 
This refreshes his memory, and as he now has an ex- 
cellent idea of the construction of the machine it leaves 
a deep impression as to the way in which the machine 
is built and gives him a lasting remembrance of the 
whole shop. 

Lest there ve doubt as to this plan being entirely 
practical let it be remembered that it has been in oper- 
ation for about six years, and while a large number of 
students have not been turned out in that time, the 
scheme has been remarkably successful in various parts 
of the country. As the proof of the pudding is in the 
eating I am quoting from a specific case in connection 
with the Navy Department, and incidentally it shows a 
liberal and broadminded policy on the part of the Assist- 
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ant Secretary of the Navy as well as the officers of the 
Boston navy yard. 

Charles Lawson, who was working at the Boston 
navy yard, was instructed to proceed to the Gisholt 
School on Sept. 12 of last year, to take an eight-weeks’ 
course at the request of Commander F. Lyon, Engineer 
Officer, U. S. N., of the Boston navy yard. Mr. Lawson 
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FIG. 10. 


was 26 years old, a native of Cardiff, Wales, and had 
been at work ten years. He took the course in eight 
weeks, as was specified at that time, and at the end 
of that time returned to the Charlestown yards. As a 
result of this course Mr. Lawson soon after his return 
was put in charge of the Gisholt lathes, his first job be- 
ing to repair an old I-24 lathe. 

His instruction at the Gisholt plant had taught him 
not only how to do this work himself, but how to in- 
struct others to do it, and although this lathe was in 
a very bad condition and required considerable repair- 
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ing, including the replacement of several parts, Mr. 
Lawson was able to handle the whcle job to the entire 
satisfaction of his superior officers. And in the face 
of several difficulties he carried out the repairs in a 
thoroughly practical manner based upon what he had 
learned by personally handling the machine and also 
what he had learned of its construction from his fa- 
miliarity with the Gisholt shop. 

He followed the Gisholt service book, made the neces- 
sary sketches for the various repair parts to be made, 
and had no trouble whatever in completing the work 
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to the entire satisfaction of all. It is interesting to 
note that his sketches were particularly good, especially 
when it is considered that he had never before had any 
work of this kind. 

This experience can be duplicated in many ways, and 
is one of the best proofs possible that such an intensive 
method of training is thoroughly practicable in every 
way. 

On completing the course the student receives in ad- 
dition to the 15 lessons which he has already, acquired 
one of the service books, a guide to the Gisholt lathe, 
blanks for making time studies and tool layouts, and is 
made to understand that the experience of the Gisholt 
company is always at his disposal whenever he needs 
advice of any kind. There are numerous instances 
where uneducated men have taken this course, and 
where it has proved the beginning of their voluntary 
study along this and other lines. 

The whole spirit of codperation, which is plainly 
shown by all who come under its influence, together 
with the actual information absorbed and the incentive 
which is planted to acquire more knowledge, seems to 
have the possibilities of transforming some characters 
to an astonishing degree. With the i:odifications of this 
course, which have now been worked out, it is believed 
that it will be feasible to give a thoroughly satisfactory 
course in four weeks instead of eight, and there can be 
no doubt as to the value to the country at this time of 
having similar schools established in the various ma- 
chinery centers. And the spirit prevailing in the Gis- 
holt plant and which has prompted the Gisholt Machine 
Co. to make public all its methods at this time is to be 
highly commended. 


Drill Jig for Bars and Similar Long 
Pieces 
By CHRISTIAN F. MEYER 
Fig. 1 shows a number of cross-sections and a plan 
of bars used in a machine in the textile industry. These 
bars, which are about 4 ft. long, are provided with 
holes over their entire lengths as shown by top view of 
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It was, therefore, a slow, unreliable and costly job to 
lay out these holes preparatory to the drilling opera- 
tion. Not only did mistakes frequently occur in the 
layout, but the man at the drilling machine was forced 
to refer constantly to the blueprint, in order to ascer- 
tain size and other details of each hole. It was also 
necessary to employ a skilled drilling machine hand 
with the ability to read blueprints. All these precau- 
tions failed to produce duplicate bars and, as they wore 
rapidly, the labor caused by fitting proved expensive. 

The jig described in this article was designed to 
overcome all these difficulties. Since in use all shapes 
and kinds of bars are drilled positively alike and in- 
terchangeable, without any previous layout or reference 
to a blueprint. The danger of a mistake is slight and 
the work is completed in a fraction of the former time. 
Like reference letters are used in all the cuts. 

The jig consists of a cast-iron base B, Fig. 2. Two 
ribs C and C aré cast integral with this base and pro- 
vided with square, finished slots Ea which extend over 
the full length of ribs C. Side ribs C are connected with 
each other by a number of cross ribs (see section of 
Fig. 3). The spaces between these cross ribs are open to 
reduce the weights of the casting. Two other ribs D also 
run along the entire length of B. The upper surfaces 
of these ribs are finished, and serve as rails for steel 
rollers F' which revolve about axles Fa. These axles 
are held in a cast-iron slide FE, Fig. 4, at regular inter- 
vals. The slide is composed of several long ribs connec- 
ted by cross ribs, as shown by the sketch. Each one of 
these cross ribs has a square, finished extension on 
either side which fits into the grooves provided in C, 
Fig. 2. These square extensions hold and guide slide E 
while it rolls along on base B. A steel bar N, Fig. 4, 
is fastened to one side of EF by means of screws Xa. 
Small steel levers M of different lengths are loosely at- 
tached to top of bar N. Coinciding with the center 
lines of these screws holding these levers and directly 
below them, are sawtooth-shaped notches cut into the 
sides of N. The end of slide EF is closed by a steel 
bracket Z, which holds two setscrews Za extending into 
E. A number of setscrews are also provided in slide E, 
which pass loosely through N, as 





























Oo shown. The top surfaces of the 
crossribs in E' as well as the sur- 
face running opposite and paral- 























lel to N, are finished. A bracket 
O is fastened to the side of C, 
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FIGS. 1 AND 4. THE BAR AND THE WORK-HOLDING SLIDE 
Fig. 1—Cro ti 1 ; 

1—Work-holding slide” and plan of textile machine bars. Fig 

upper bar in Fig. 1. The holes are of various diam- 
eters; some are tapped or reamed, others are simply 
drilled. They are not located in a straight line or lines, 
but at different points on the surface of the bars, ac- 
cording to the requirements of the machine. 








Fig. 2. This bracket is provided 
with a hardened plunger Q, the exter.ding end of which 
fits into the sawtooth-shaped notches of slide N. Q is 
constantly pressed toward these notches by a suitable 
spring which is held in its place by a steel cover Y. 
Plunger Q can be drawn back by means of a knurled 
knob. 

Another supporting bracket G is bolted to a side ex- 
tension of base B. A cast-iron guide plate H is at- 
tached to this bracket. A slide J is operated in this 
plate and held to it by the adjustable steel plate Ha in 
the manner shown in Fig. 5. 

Slide J, Fig. 2, is operated by a spindle which is 
held by a cast-iron bracket K and a steel cover U. 
Handle S revolves the spindle. 

Another cast-iron bracket J is secured to J and pro- 
vided with a steel plunger R. The tapered end of this 
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plunger fits into a number of corresponding holes located 
in a steel disk L. Plunger R is pressed into these holes 
by a spring and can be withdrawn by means of a 
knurled knob, as shown. Disk L is mounted on slide J 
and revolves easily about a pivot on the slide. It can, 
however, be held in any desired position by a bolt V and 
a nut W. The latter is prevented from turning by flats 
fitting into a slot. This slot is long enough to allow the 
nut to slide with J as the latter moves. Disk L has a 
number of hardened bushings which are arranged in 
such a manner that the center of each bushing is always 
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and hold it securely. Guide-bar N is fastened to E by 
screws Xa, and slide E, with the work, rolled forward 
until the first notch N is engaged by plunger Q, thus 


holding slide E in a positive position. The lever M 
above this same notch is then swung out, and slide /, 
Fig. 2, is moved forward or backward, as the case may 
be, until the swinging lever just touches the extending 
edge Ma of disk L. On the top surface of each lever M 
is stamped the specifications of the hole which is to be 
drilled. Disk ZL is now revolved until the bushing in- 
dicated by the markings on the respective lever M is 
opposite this lever. Plunger FR is then allowed to slip 
into the opposite hole in L thus locating the disk exact- 
ly. ZL is secured by bolt V and the proper hole is drilled. 
If the markings on M indicate that it is to be tapped 
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SECTION ALONG LINE C-C 
FIG.5 
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FRONT VIEW WITH PARTIAL SECTION 
Fic. 3 


FIGS. 2, 3, 5 AND 6. 


Fig. 2—End view of jig 


on centerline when plunger FR slips into the correspond- 
ing hole on the opposite side of disk L, Fig. 6. 

The hole in each of these bushings is of a difterent 
size and the size of each hole is stamped on the sur- 
face of disk L, Fig. 2, at the side of the respective 
bushing. That part of the circumference of L where 
these steel bushings are located is also provided with 
a finished edge Ma which is extended from disk L at the 
same height as the ends of levers M on slide N. 

The jig is operated in the following manner: The 
bar A to be drilled is laid upon the finished surfaces of 
the cross ribs of slide EF with one end against the two 
setscrews Za which are fixed by check nuts. Setscrews 
X, Fig. 6, press the bar against the finished side of £ 








SECTION ALONG LINE B-B OF FIG. 3 
FiGc.2 


VARIOUS VIEWS OF THE BAR-DRILLING JIG 
Fig. 3—Front view of jig. Fig. 5—“ross section of slide plate and guide. 


Fig. 6—Top view of jig. 


or reamed, disk L is revolved after the hole is drilled 
until the large cutout provided in Z for that purpose 
is above the hole, thus giving any tap or reamer ample 
room to perform its work. Plunger Q is withdrawn 
and slide E moved forward again until the next notch 
in N is engaged, thus indicating the position of another 
hole. Lever M for this notch is swung out and the en- 
tire operation, as described, is repeated. 

The jig will give satisfactory work for any kind or 
shape of bar within its capacity. The only thing neces- 
sary is a guide bar N for each kind of new work. If 
the work in hand is long, the bars may be extended at 
one end by steel rails P, Fig. 6, as shown. This elimi- 
nates excessive weight. 
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The Problem of Labor Turnover’ 


By M. C. HOBART 





Labor turnover is a problem that is always a 
puzzle, and anything that tends to its solution 
along sane lines is of interest. This article 
presents conditions in a very practical way. 





their attention to the money loss caused by the 

large number of employees who leave their 
employment. We believe that the first step toward 
eliminating this loss is to obtain the codperation of 
foremen, and to this end the subject of labor turnover 
and its cost was presented at a recent executives’ meet- 
ing of our company by the employment manager as 
follows: 

“You foremen are continually hearing from the pro- 
duction department and from the shop superintendent 
about getting work out on time, and from these same 
people and from the inspection department about cut- 
ting down spoiled work. Now you can’t do these things 
by yourselves; you have to accomplish them through 
the men who are working under you. Maybe you say 
to yourselves that it is all very well to be calling for 
more production and less spoiled work, but look at the 
incompetent help that the employment department is 
getting for us. But why is it necessary to hire so 
much new help? The reason that last new man was 
hired for you is because someone had quit. And he 
not only quit working for the company but he quit 
working for you. And if he had not quit your depart- 
ment he would still be working for us and it would not 
have been necessary to hire a new man who probably 
was not nearly so good a workman. 


R tree ati manufacturers have been directing 


MEN Nor DISCHARGED 


“Most of the men who leave our employ are not 
discharged; they go of their own account. Two years 
ago 40 per cent. of the men employed were hired to 
replace men who were discharged, while last year only 
20 per cent. of the new men were necessitated because 
of discharging old employees. In many cases discharge 
was due to the incompetence of the new men who had 
to be engaged because of the scarcity of competent 
workmen. ; 

“Last year we employed 1130 men to maintain an 
average working force of 373 men. Of these 1130 men 
170 never reported for work. There were 1045 men 
who were removed from our payroll last year, which 
is nearly three times the number of men we had work- 
ing here on the average throughout the year. To be 
exact it is 280 per cent. of the average working force, 
and this is what we mean by a labor turnover of 280 
per cent. It is the ratio of the number of removals 
from to the average number on the payroll for a given 
period. 

“There is not one of you who at the end of the 
week would tear up his salary check and throw it away. 
Not even after thinking about it a good many times 





_ *Read at a recent meeting of the executives of the Albaugh- 
Vover Co., Chicago. 





would you do so. Yet every time a man walks out of 
the factory, either by quitting or being discharged, it 
means a loss of at least $40 to the company. Probably 
it is not quite that much in the case of a boy or of 
an unskilled laborer, but it is much more in the case 
of a skilled workman. Forty dollars is the average 
figure for the men on our payroll. That meant a loss 
of $40,000 to us last year on account of quitting and 
discharges. When vou begin to realize that you fore- 
men are the ones who are in direct contact all the 
time with the men and who are responsible for giving 
them the right start when they enter our employ, and 
seeing that all get a square deal, that they understand 
the company’s attitude toward them; when you begin 
to realize that you are the ones who must interpret 
to them this attitude and that their staying with us 
depends in a large measure upon your success in accom- 
plishing this, the question will look considerably more 
important to you, especially when its value can be re- 
duced to a dollars-and-cents basis. 

“But perhaps you do not agree with me that it means 
a loss of from thirty to fifty dollars every time we lose 
a man. Let us spend a few moments looking at.the 
figures in the case. 


THE NEW-MAN EXPENSE 


“Our help-wanted advertisements last year cost us 
50c. for each new man. The time of the employment 
department and the payroll clerk in hiring the man and 
entering his name on our records amounted to 75c. 
for each man. The foreman’s time spent with the new 
man in getting him properly started on his work and 
familiar with our methods takes, or should take if it 
is properly done, at the very least 10 minutes a day 
for a month, which means $4.50, plus the time of 
some older workman who should be set to keep an eye 
on the new man and help him along, which means an 
additional dollar. 

“Next is the wear and tear on the machinery—an 
important item. As is shown by our machinery and 
tool repair account each month, a man does not have to 
smash many gears in the change gear box of a lathe, 
or break many sixty-dollar hobs or thirty-dollar cutters 
or do any of the other thousand-and-one things that a 
green man does to make the cost of this wear and tear 
on machinery amount to an average of $12 for each 
new man. 

“Then we. have the loss of production owing to the 
new man not reaching the normal production rate in 
from three to six weeks. Deficiency reports show that 
this loss is a large one. For the first two or three 
days a new man is not likely to do more than half 
the usual amount of work; from this on he improves 
until at the end of a month he should reach the standard. 
If he loses many hours during the first few days he 
does not have to lose many such in the following weeks 
to have lost 30 hours’ time in production while he 
has been breaking in. And 30 hours means, with 
his wages and overhead, $25.50. 

“But we are not through yet. The cost of work 
spoiled in the shop during the month of December was 
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over $600 and the cost of correcting mistakes was $1300, 
making a total of $1900 for the month. 

“Forty men were taken off the payroll and replaced 
by others during that month, and about the same num- 
ber for November. This $1900 means $48 apiece for 
each new man hired during December, and I think you 
will admit that much of the spoilage and mistakes are 
due to new men, although not entirely so. Suppose 
then that we divide this given figure by four and call 
it $12. 

“Now we come to the accidents and injuries, which 
are greater in number with new men than with older 
employees and for which $3 is a conservative figure. 


Poor EQUIPMENT 


“Somewhat related to the item of decreased produc- 
tion is the loss caused by maintaining more equipment 
than would be necessary were it not for this loss. On 
a basis of 10 per cent. loss in production on each new 
man for the first month of his work, and an average 
of 80 new men a month for last year, this means that 
22 per cent. of our equipment is working only 90 per 
cent. efficient, so far as time consumed on the work done 
by new men is concerned. The interest on this equip- 
ment at 10 per cent. a year amounts to 50c. for each 
new man hired. Let us now see what we have: 


For advertising 
For hiring and clerical work............ 75 
For instruction 
For wear and tear on machinery and tools 12.00 


“eee eee eee e eee ee eee eeee 


For loss of production. .............0... 25.50 
For spoiled work and mistakes.......... 12.00 
ED “0.06 0 ctv cdened whet eensaved 3.00 
For interest on extra equipment......... .50 


making a total of $59.75 as the cost to place a new 
man at work, and this is a very conservative estimate 
in the light of studies that have been made in industrial 
plants throughout the country. Therefore I say we 
have a real problem to face when desirable men leave 
our employ. 

“What are some of the reasons for a man quitting 
his position and what goes on in his mind at the time 
of making the change? 


DISSATISFACTION WITH WAGES NOT ALWAYS THE CAUSE 


“In the first place the man may be dissatisfied with 
his wages. But dissatisfaction with wages will not 
alone induce a man to give up his job. A man has 
to feel that he is going to be benefited all around 
before he will change, and some of the things that 
contribute to his decision to leave are unsatisfactory 
surroundings, long hours, lack of a consistent policy 
of advancement, lack of instruction and faulty machin- 
ery or tools. 

“Now there are several characteristics of workmen 
which may lead to giving one or more of the above 
conditions undue prominence in his mind and cause him 
to leave. 

“First is his lack of specialized training. Most of 
our men cannot even do one thing and do it better than 
anyone else, so that he has no reason for remaining 
in one particular trade or place. 

“Then there is so much seasonal employment, so 
much careless hiring and discharging of men, and it 
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is so easy to move from one flat to another or from 
one town to another that the man does not throw him- 
self fully into his work and identify himself with the 
company. 

“In addition to the foregoing, there comes a time 
when things begin to go wrong either at home or in 
the shop; the man becomes discouraged or nervous or 
even physically ill, and almost any other job looks bet- 
ter to him than the one he has. 

“You may be interested in knowing that there is a 
definite physiological and psychological basis for such a 
mental’ condition as this, and it is one of the duties 
of the employment department to avoid hiring men in 
whom such characteristics are developed to any great 
extent. Dr. Herman M. Adler, formerly of the Har- 
vard Medical School and the Boston Psychopathic 
Hospital and now of Chicago, made a study of the cases 
of a number of unemployed men and their personality as 
related to their unemployment. And in just a short part 
of his report I want you to see how well he describes 
some of the men who have worked or are now working 
under you. 

“Their reaction to the world is entirely egocentrie. No 
matter what they experience, what they desire, their own 
ego is the center of the plot and dominates everything. They 
are always ready to undertake new schemes; they are 
usually working for the betterment of the rest of the 
world and claim all sorts of altruistic motives, and even 
may be altruistic to some extent, seeking merely the satis- 
faction of being in the limelight. Or the emotion may be 
a depressed one and the individuals are contentious, surly, 
suspicious, claim abuse, recognize no kindness that is done 
them, appreciate no favors, etc. 

“This is by far the largest group in our table, comprising 
43 cases out of 100, or almost half. 


THE LACK OF ABILITY 


“Emotional instability was the cause of the failure of 
the remaining twenty-two individuals. (One-third failed 
through lack of actual ability.)” Under this heading Dr. 
Adler included all the cases that showed “sufficient mental 
ability and judgment to satisfy the ordinary demands of 
life, and who showed no marked tendency to the egocentric 
attitude or to enlarge on their own significance, accom- 
plishments or jealousies of others. These include the in- 
dividuals who show excessive emotional reactions, who are 
at times buoyant beyond all reason, Their minds 
are very active, they have many new ideas, they have 
a marvelous imagination, they undertake a dozen different 
obligations, none of which they can carry out. They tire 
of one thing before it is half begun and go rapidly to 
another. In another mood they may show an interference 
with thought, a lack of initiative, a tendency to be un- 
happy, a brooding disposition. They are extremely irascible, 
usually on account of some external provocation. The 
latter may be very slight. Impulsiveness amounting often 
to an obsession is frequently found. 

“Here is an astonishing and highly suggestive finding. 
Among a hundred persons for whom unemployment was 
a serious problem, two failed for temperamental faults for 
one who was found inadequate to his work.” 


“Knowing these things, what can we do to improve 
conditions? Our executive meetings are by no means 
devoted only to the subject of employment, but we 
can well devote some of our time to a further con- 
sideration of that subject. We can well broaden our 
present methods as to promotion and transfer, providing 
rest periods during the day and giving our new men 
the proper start and instruction in their work. And 
betterment in this direction is impossible without the 
earnest codperation of all our foremen.” 
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Practical Cam Design 


By L. G. JOHNS 





It is not the purpose of this article to give the 
reader the detailed methods of laying out cams, 
for these have been made clear on many previous 
occasions both in the columns of this paper and 
in the various works on the subject. The idea is 
to make certain recommendations as to the best 
form of cam surfaces and the best operating 
angles for those surfaces. 





harmonic or crank motion and the uniformly ac- 

celerated or gravity motion cam or any combina- 
tion of these motions must be made by the designer, 
according to the purpose to which the cam is to be adapt- 
ed. In some instances it is necessary that the cam fol- 
lower pass through equal distances in equal intervals of 
time. In other cases the machine may be of a such a 
low-speed type that it permits of this condition, though 
this is not necessary. The uniform-motion curve cam is 
used in such machinery, as it may be cut on the stand- 
ard milling machine without difficulty, and is therefore 
of cheap construction. 

For machinery of moderately high speeds, and not 
requiring too high a refinement of the motions, the har- 
monic-motion curve cam is very satisfactory, giving the 
follower an acceleration from rest to maximum velocity, 
then retarding it to a state of rest, as in the motion of a 
plain crank through its cycle. 

When, however, the highest refinement of motion is 
required with high speed, and the absence of shock is a 
point to be considered, the gravity curve is the proper 
one to use. This curve is based upon the parabola, and 
gives the same uniform acceleration as that in a falling 
body, the retardation being the reverse. 


To CHOICE between the uniform motion, the 


A DEMONSTRATION 


As a practical demonstration of the widely different 
action of poorly designed cams and those of the gravity- 
curve type the writer had occasion to use a standard 
four-slide wire-forming machine for making a simple 
wire article, using about 3 in. of wire of 0.075 in. in 
diameter. The cams were of a mongrel design based 
upon no particular curve, though arriving and departing 
at their proper respective times. At 100 r.p.m. this ma- 
chine could be heard all over the plant, and the vibration 
was so pronounced that nothing could be kept tight. We 
decided without delay to redesign the cams and used the 
gravity curve. The last I saw of the machine it was 
turning out the articles at 325 per min., and running as 
smoothly as a sewing machine. There seemed to be no 
particular reason why 500 per min. could not be at- 
tained without serious danger to the parts. 

The limiting angle, formed by a tangent to the center 
line of the follower roll path, as shown in Fig. 1, is the 
governing feature in laying out a cam once the proper 
curve is decided upon and the stroke and degrees of 
rotation are known. In a recent investigation I have 
gone through the cam drawings of 18 machines of my 
own design, including sewing machines, hook-and-eye 


machines, eyelet machines, special wire-forming ma- 
chines handling wire from a few thousandths of an inch 
in diameter to a 8-in. half-round for cotter pins, and 
other special machinery. The records therefore include 
machinery from the lightest kind with speeds up to 3000 
r.p.m. to very heavy machines running at 50 to 75 r.p.m. 
The investigation shows that the limiting angles of the 
cam-follower paths varied from 21 to 40 deg., only a 
very few lightly loaded cams being over 35 deg., and the 
great majority of all kinds at or below 30 deg. As these 
machines have all been successfully operated it would 
seem that they give a fair idea of what is desirable. 
It is not always possible to hold the angle to or below 
30 deg. and keep within reasonable limits of design for 
the other parts of the mechanism. Much can be ac- 
complished, however, by keeping a sharp eye on the 
preliminary layout of the machine. When a great number 
of cams are arranged along one shaft it is desirable that 
their outside diameters be made equal. This adds to 
the appearance of the machine and the convenience of 









/LLUSTRATING THE LIMITING 
ANGLE OF A CAM 


FIG. 1 
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CAM AND FLAT LIFT SHOE 


FIG. 4 


CAM AND PLUNGER 
FOR EVELET MACHINE acne snare 
FIG. 3 FIG. 5 

FIGS. 1 TO 5, 


Fig. 1—Illustrating the limitin 
ple of offset follower. Fig. 3 
chine. Fig. 4—Cam and flat lift-shoe. 
ing roll bushing. 


CAM DIAGRAMS AND DATA 


angle of acam. Fig. 2—Exam- 
am and plunger for eyelet ma- 
Fig. 5—Method of bevel- 


construction, and enables the assembler to lay a straight- 
edge along the entire set and mark a zero line on the 
rims. 

In order to carry out this plan the designer should 
hunt out the cam having the greatest stroke in propor- 
tion to degrees of rotation and make the diameter of 
the cam sufficient to keep the limiting angle reasonably 
near 30 deg. (the larger the cam for a given relation of 
degrees and stroke the easier the curve). He can then 
make all the other cams of the same outer diameter and 
be assured of an easy road to travel. If this plan is not 
feasible, owing to the excessive size of the worst cam, 
it may be possible to offset the follower and place the 
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roll off the center line of the cam, as shown in Fig. 2. 
Much can be gained in this way, but care must be taken 
not to overdo the offsetting, which should obviously be 
done in the direction opposite that of the rotation of the 
cam, as shown in the sketch, and not so great as to throw 
too heavy a side load on the follower. 

Naturally the greater number of the cams investigated 
operated roll followers, and the rolls varied from 2 in. 
to 34 in. in diameter. The majority of these ran about 
14 to 1£ in. The eyelet-machine cams operated on 
plungers with curved ends on the down stroke, Fig. 3, 
and on flat lift shoes on the up stroke, Fig. 4. The 
limiting angle of both of these styles of cams was about 
27 degrees. 

All cams for machinery doing any but the lightest 
duty should be both keyed. and setscrewed to the shaft. 
The key insures against slippage around the shaft, and 
the setscrews serve the double purpose of preventing 
slippage along the shaft and holding the cams for pre- 
liminary setting before the keyways are cut. 

For general work it would seem that it is cheaper 
and better to bush all cam-follower rolls with bronze. 
This saves internal grinding after hardening and permits 
of renewal of the bushings when worn. It is well to 
bevel the ends of the bushings, as shown in Fig. 5, to 
prevent crowding endwise outside the roll surface under 
the constant hammering of the roll while running. 

As this article covers data taken from nearly 200 
cams, and these cams have been working very smoothly 
and successfully for a number of years—some of them 
more than 15 years—it is safe to bank upon the results 
of the investigation. Cast-iron, machine-steel and hard- 
ened tool steel were used as the conditions seemed to re- 
quire. 


Qualifications of an Inspector 
By W. R. FRADELL 


Your Washington correspondent in his letter of Apr. 
18, page 684 of the American Machinist, brings up a 
question that may prove to be of vital importance to the 
Government before the war is over—that is, the matter 
of securing as inspectors men who have had the advan- 
tage of a mechanical training. No man should be con- 
sidered for a chief or assistant chief inspectorship un- 
less he has had at least three years’ practical shop ex- 
perience and a further training of not less than six 
months on accurate gaging work. 

Men have been accepted who do not meet this require- 
ment, and in some cases schools have been established 
from which in a few weeks’ time persons who were with- 
out previous experience in the line they were expected 
to cover were graduated as full-fledged inspectors. 

No manufacturer would consider such a course; 
rather would it be his policy to select for such posi- 
tions men of wide experience and good judgment, for 
the successful manufacturer does not want to trust the 
reputation of his product to anyone until he knows that 
that person is fully qualified to maintain it. 

On one occasion there was sent to a certain plant as 
chief inspector a man who not only was not a mechanic 
but who had no knowledge whatever of the line of work 
upon which he was to pass. If that firm had cared to 
turn out inferior work there would have been practically 
ng restrictions upon it; but fortunately for the Govern- 


MACHINIS T—Seciion 








Vol. 48, No. 20 








ment this firm was not only strictly honorable in its in- 
tentions but it possessed a thorough inspection system 
of its own. 

Both England and Russia made the mistake of ap- 
pointing in some cases men to their inspection staff who 
were without experience or knowledge of the product, 
and the United States should profit by their mistake and 
avoid trouble. In view of the unprecedented demand for 
workers of all kinds it is of course impossible to get a 
sufficient number of men qualified to fill all positions, 
and it is necessary to use whoever may be available— 
women as well as men. Though the latter are often 
more capable than men it is hardly to be expected that 
they will have the desired mechanical training and ex- 
perience. It should, however, be possible to have duly 
qualified men at the head of departments in every plant. 

Good judgment is an essential factor in the inspection 
department. Much time has been lost because inspectors 
insist upon conforming to measurement of the drawing 
in nonessential points. If the variation from estab- 
lished measurement does not affect the functioning of 
the part under inspection it should be passed. It may 
be said that this practice will tend to make contractors 
careless. In the writer’s opinion this is not so, as in 
most cases not only the manufacturers but the operators 
desire to turn out the best work consistent with effi- 
ciency. 

Mistakes will occur in the best-regulated shops, and it 
is up to the judgment of the inspector to prevent those 
that are detrimental to the product and to overlook those 
in which the defect is only technical. It is here that 
diplomacy is required, for when any quantity of parts 
is rejected it means a loss to the manufacturer and to 
the operator which unless the reason for the rejection 
is obvious is likely to leave a feeling of resentment 
toward the inspector. Some workmen feel that an in- 
spector’s sole province is to criticise their work, but 
no inspector has a true conception of his duty or meas- 
ures up to standard until he is able to show both manu- 
facturer and operator that he is their friend and helper. 

Another point to be considered is the compensation. 
To secure capable men for positions of responsibility 
who possess the necessary qualifications (and none other 
should be appointed) will it not be necessary to increase 
their rate to at least correspond with that of a first- 
class toolmaker who is today receiving from $2300 to 
$2500 a year, while a Government inspector receives 
between $1500 and $2400? 


For Exporters and Importers of 


Machinery 


It has come to the attention of the War Trade Board 
that various individuals, firms and corporations have 
been advertising their services to be rendered in the 
matter of securing export and import licenses. 

The War Trade Board suggests that it is not neces- 
sary for exporters or importers to consult such agencies. 
The various bureaus of the War Trade Board will sup- 
ply all the information desired on receipt of requests. 

The board desires to place as little inconvenience and 
expense upon importers and exporters as possible, and 
therefore this suggestion is made in order that they may 
not be put to the expense of employing such agencies to 
obtain licenses unless they so desire. 
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VII. The Receiver—VI 





This closing article on the receiver will be 
confined principally to certain important opera- 
tions that take place as the work approaches 
completion. The illustrations show the milling 
of the barrel thread in the front end of the re- 
ceiver, the qualifying of the front end ~after 
threading, the grinding of the magazine hub 
to gage, and the grinding of the lock-up shoulder 
in the bore, which is the last machine operation 
performed on the receiver, the piece being ready 
then for assembling. 





the receiver is accomplished with an attachment 

in the engine lathe, which is illustrated in Fig. 
63, where the work will be seen held in a special fixture 
which is mounted upon the nose of the lathe spindle 
and supported at its outer end in a steadyrest, the jaws 
of which are adjusted to a cylindrical surface finished 
at the outer end of the fixture body. 

The receiver in this operation is carried at its inner 
end upon a split plug or short mandrel fitted in the 
back of the lathe fixture, and adjusted to fit tight in 
the receiver bore by means of a tapered plug drawn 
hack into the carrying mandrel by a closing rod and 
handwheel operated at the rear end of the spindle. The 
outer end of the receiver in which the thread is to 
be cut is securely clamped in the front end of the 
fixture and is then tested in the mouth of the hole 
for running true by means of the dial indicator shown 
mounted upon the upright on the baseplate to the left 
of the carriage. This indicator is constructed with a 
floating contact arm, the rear end of which operates 
under the spindle of the dial gage, so that any oscil- 


Te thread-milling operation in the front end of 
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latory movement of the front end of the arm is trans- 
mitted to the gage pointer where the fluctuations may 
be read on the dial. By application of the indicator 
to the end of the receiver counterbore the work is 
assured of running true before threading operations 
are started. 

The milling-cutter spindle is mounted in an ad- 
justable head on an upright fitted at the bottom for 
lateral adjustment on the cross-slide guide on the 
carriage. 

The lathe-spindle drive is modified to give the neces- 
sary slow rate of rotation to the receiver during the 
thread-milling process. It will be understood that the 
milling apparatus is adjusted at the outset so that 
the cutting teeth will start the thread at the exact 
predetermined point in the rotation of the receiver. 
With similar procedure in milling the thread on the 
barrel, the qualifying operations for assuring correct 
results in assembling these parts will be greatly facili- 
tated. 

This naturally necessitates the application of some 
device for locating all receivers in the rotating fixture 
in precisely the same angular position about the axis 
of the holding plug or mandrel at the rear end. The 
means of establishing this relationship between the 
work and the rotary-fixture barrel is found in the 
hardened plug inserted in the plate which is definitely 
located across the front end of fixture and work, this 
plug entering the small hole or piston bore in the 
receiver. 

In Fig. 63 a threaded receiver is shown on the lathe- 
carriage wings with half the rear end cut away to 
show the character of the threaded and counterbored 
portions that form the chamber for the reception of 
the barrel. The gages for testing the threads are seen 
on the bench immediately in front of the work. 

Of the three gages shown in the group the one 
to the left is for testing the thread alone as to accuracy. 
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The gage at the right is a qualifying tool and is applied 
to the work to determine if the thread is located cor- 
rectly in respect to the end of the receiver, so that 
when the gun is later assembled the barrel will screw 
up snugly to the abutting shoulders, with its locating 
lug in correct position; that is, on the top and central 
with the center line of the receiver. 

The application of a qualifying gage in the bench 
operation is shown by Fig. 64. Each receiver is here 
touched with scraper and file, removing the least pos- 
sible amount of metal until the edge of the gage comes 
almost into coincidence with the receiver edge. It re- 
quires very little touching of the work at this point 
to bring the gage up to the desired position, and it is 
of interest to note here that the final qualifying oper- 
ation is not performed until after the receiver has been 
passed through the browning process, as the very thin 
coating formed or deposited upon the work has to 
be dealt with in the final test with the qualifying 
gage. The browning and finish qualifying, therefore, 
come almost at the end of the series of operations on 
the receiver, the only ones that follow after (aside, 
of course, from inspecting) being the grinding of the 
internal lock-up shoulder and the assembling in the gun. 

It has been pointed out that as the receiver ap- 
proaches completion there are various bench operations 
in the line of shaving and filing of certain surfaces, 
all worked to gages and taking care of various points 
where machine finishing to gage would not be feasible. 
These hand processes all told are, however, few in 
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FIG. 64. USING THE GAGE FOR QUALIFYING 





number—remarkably so, in fact, considering the total 
number of operations on the complete schedule. These 
qualifying operations just referred to are possibly the 
most important and most interesting of the series. 
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FIG, 63. MILLING THE THREAD FOR THE BARREL 
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There are two more machining illustrations which 
it is desirable to present in this article, both having to 
do with grinding. Fig. 65 illustrates the method of 
finishing the magazine hub or boss at the end of the 
receiver with the aid of a grinding attachment. The 
machine employed is a flat turret lathe with a big open 
faceplate for mounting the work-holding fixture and 
a pair of slides for carrying the grinding attachment 
on the turret. 

The character of the work fixture on the faceplate 
is plainly illustrated, and the method of operating the 
grinding wheel over the magazine boss will be ap- 
parent to the observer. The fixture for gaging the 
boss after the receiver has been removed from the 
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with the wheel in the bore of the receiver and against 
the lock-up shoulder. The receiver is mounted upon 
an expanding mandrel carried in the lathe spindle and 
adjusted to grip the work by the bore by means of 
a draw-in plug operated by a rod and a handwheel 
at the rear end of the spindle. 

This gage consists of two separate members which 
are combined in use to test the position of the shoulder. 
The gage head to the left is made up of a threaded 
sleeve which is adapted to screw into the thread milled 
in the receiver end, and in this sleeve is fitted 
a micrometer screw with large graduated head. The 
other member of the gage is a shouldered rod which 
is slipped into the rear end of the receiver to be ground 











FIG. 65. 


machine is seen to the right of the turret. Ring gages 
are, of course, used for testing the boss before the 
receiver is taken out of its grinding fixture. The gaging 
device in this view goes further and not only gages the 
boss again for size, but also tests it for accuracy of 
location as finished on the receiver. The gage spindle 
carries a hollow cup or ring at its lower end, which 
must pass over the boss while the receiver is fixed 
on its central plugs underneath. 

What is probably a novel practice to many readers 
is adopted in the hardening of various points on the 
receiver. This is the spot-hardening with the oxy- 
acetylene torch for heating at the precise point where 
a hardened surface is necessary, the surrounding metal 
not being affected and the receiver being thus kept 
free from distortion. 

Fig. 66 illustrates the internal-grinding operation 














GRINDING THE MAGAZINE HUB ON THE RECEIVER 


and its shoulder or collar brought into contact with 
the lock-up shoulders which are to be finished with the 
wheel. The micrometer spindle may then be operated 
to bring it against the collar on the gage rod, and a 
reading taken on the dial to determine how many 
thousandths must be removed by the grinding wheel 
to bring the lock-up shoulders exactly the right distance 
from the receiver face. 

As explained in earlier installments of this article, 
the lock-up shoulders for the bolt are prodaced origi- 
nally by a screw-machine operation, in which recessing 
tools are applied for forming an internal annular chan- 
nel the rear face of which becomes the lock-up shoulders. 

After the gage in this view has been applied to a 
receiver, as explained, and the amount to be ground off 
thus found by inspection of the micrometer dial, the 
work is placed upon the holding mandrel in the lathe 
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spindle and the internal-grinding wheel run into the 
bore until the starting of sparking shows that the 
wheel on its slender spindle is just in contact with 
the lock-up shoulders to be finished. A micrometer 
stop at the front of the carriage is then adjusted in 
accordance with the reading on the micrometer gage 
in making the preliminary measurement for position 
of the shoulder before the receiver is placed on its 
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the exorbitant rates of pay that have been offered by 
contractors who were working on the cost-plus basis. 

Rates were raised continuously, regardless of the 
fact that in many cases the work upon which the 
men were previously employed was quite as necessary 
to the conduct of the war as that for which the excess 
rate was offered. 

Instances have been cited where contractors had 
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FIG. 66. 


grinding arbor; and this carriage stop then allows the 
grinding wheel to be advanced the exact distance in 
thousandths required for finishing the shoulders to 
correct dimension from the face of the work. 


Cost-Plus Basis for War Supplies 
By C. J. MORRISON 


On page 937, Vol. 46,.of:the American Machinist, 
there appeared an article by-the present writer under 
the above title. All of the difficulties and dangers that 
were then pointed out in connection with the cost-plus 
.method of payment have been encountered. 

The costs of all such work have been extremely high. 
There have been and still are numberless questions as 
to what constitutes cost, and in some cases the plan 
has even defeated its own ends by slowing up the work, 
owing to the excess of labor, which excess was some- 
times so great that men could not work efficiently be- 
cause of congested conditions and interference. This 
excess of labor was, of course, added to increase profits. 

Probably the greatest difficulty has resulted from the 
unsettled condition of the labor market by reason of 











INTERNAL GRINDING IN FINISHING THE LOCKING SHOULDERS FOR THE BOLT 


actually been to other shops and endeavored to take 
men from their jobs by offering higher pay. Naturally 
these contractors were willing to pay the advanced rate, 
as the more money they paid out for this purpose the 
greater would be their profits. 

A recent proposal is to let contracts on a cost-plus- 
fixed-profit basis, which is a step in the right direction 
and will go a long way toward stabilizing conditions; 
but it would be better still to take one further step 
and allow the contractor to make a profit in excess of 
the fixed profit on condition of their reducing their 
costs -below some predetermined standard. 

The great flurry and general disturbance occasioned 
by the entry of this country into the war has now 
passed, and it should be possible to predetermine 
standard costs for all jobs and thus establish a basis 
for original profit as well as the chance for an additional 
profit. 

If the contractor can materially increase his profits 
by decreasing his costs he will endeavor to get his 
work done for the lowest possible figure, and thus the 
confusion prevailing in the labor market will gradually 
be reduced. 














May 16, 1918 





Speed Up—We have got to win the war 


Heat Treatment of Gear Blanks 






By C. R. POOLE 


Frost Gear & Forge Co., Jackson, Mich, 





This article is based on a paper read before the 
American Gear Manufacturers’ Association at 
White Sulphur Springs, W. Va., Apr. 18, 1918, 
and outlines the advantages of thoroughly 
annealed blanks to the subsequent machining and 
hardening operations, as weil as an exposition of 
the structural changes undergone by a piece of 
steel in the heat-treating process. 





been made in the heat treating and hardening of 

gears. In this advancement the chemical and 
metallurgical laboratory have played no small part. 
During this time, however, the condition of the blanks 
given the machine shop to be machined has not received 
its share of attention in the heat-treating department 
of many forge shops, and in many cases has been neg- 
lected or not considered by the machine shops them- 
selves. This is especially true of shops using only the 
lower carbon steels. 

There are two distinct types of gears, both types 
having their champions, namely, carbonized and heat 
treated. The difference between the two in the matter 
of steel composition is entirely in the carbon content, 
the carbon never running higher than 25 point in the 
carbonizing type, while in the heat-treated gears the 
carbon is seldom lower than 35 point. The difference 
in the final gear is the hardness. The carbonized gear 
is file hard on the surface, with a soft, tough and 
ductile core to withstand shock, while the heat-treated 
gear has a surface that can be touched by a file with 
a core of the same hardness as the outer surface. 


[: THE past few years great advancement has 


ANNEALING WORK 


With the exception of several of the higher types of 
alloy steels, where the percentages of special elements 
run quite high, which causes a slight air-hardening 
action, the carbonizing steels are soft enough for ma- 
chining when air cooled from any temperature, includ- 
ing the finishing temperature at the hammer. This con- 
dition has led many drop-forge and manufacturing con- 
cerns to consider annealing as an unnecessary operation 
and expense. In many cases the drop forging has only 
been heated to a low temperature, often just until the 
piece showed color, to relieve the so-called hammer 
strains. While this has been only a compromise it has 
been better than no reheating at all, although it has not 
properly refined the grain, which is necessary for good 
machining conditions. 

Before going into the effects of proper annealing 
temperatures for the most commonly used steels we 
will briefly consider the theory of heat treatment. 
Heat treatment, in the broad sense, is the thermal re- 
finement of the structure of steel, and covers the four 
operations, namely, annealing, carbonizing, hardening 
end drawing, or tempering as it is commonly called. 
All of these operations are based on the fact that in 
heating a piece of steel the structure undergoes a 


change at from one to three points on heating and a 
corresponding number of changes on cooling, these 
changes being caused by a molecular rearrangement of 
the carbon and iron. The points are known as “critical 
points” or “critical ranges” and vary in number accord- 
ing to the composition of the steel. These points on 
heating are often referred to as “decalescent point,” 
and on cooling as “recalescent point.” Carbon exerts 
the greatest influence on the location of the critical 
points, with nickel and chromium coming next. A 
straight carbon steel up to 35-point carbon has three 
criical points; from 35- to 89-point carbon two critical 
points are found and over 89-point carbon only one 
critical temperature is found. Each 1 per cent. of 
nickel will lower the critical point 20 deg. F., while 
each 1 per cent. of chromium raises the point 10 deg. 
F. Of the critical points those found on a rising tem- 
perature are higher than the corresponding points on 
a falling temperature. Rising temperatures are always 
considered in correctly heat treating a piece of steel. In 
order to produce the most complete rearrangement of 
the molecules of carbon and iron and therefore the great- 
est refinement it is necessary to heat to a temperature 
slightly in excess of the highest critical point. 

Annealing is heating to a temperature slightly above 
the highest critical point and cooling slowly either in 
the air or in the furnace. Annealing is done to accom- 
plish two purposes: (1) to relieve mechanical strains 
and (2) to soften and produce a maximum refinement 
of grain. 

PROCESS OF CARBONIZING 


Carbonizing is the operation of imparting to a low- 
carbon steel a shell of high-carbon content. This pro- 
duces what might be termed a “dual” steel, allowing 
for an outer shell which when hardened would with- 
stand wear, and a soft ductile core to produce ductility 
and withstand shock. The operation is carried out by 
packing the work to be carbonized in boxes with a ma- 
terial rich in carbon and maintaining the box so charged 
at a temperature in excess of the highest critical point 
for a length of time to produce the desired depth of 
carbonized zone. Generally maintaining the tempera- 
ture at 1650-1700 deg. F. for seven hours will produce 
a carbonized zone ;; in. deep. 

Hardening is the heating to a temperature slightly 
above the highest critical point and cooling suddenly 
in some quenching medium, such as water or oil. This 
treatment produces a maximum refinement with tne 
maximum strength. 

Drawing is the heating to a temperature below the 
highest critical point, the temperature used being gov- 
erned by the results required. This treatment is used 
to relieve the hardening strains set up by quenching 
as well as the reducing of the hardness and brittleness 
of hardened steel. 

As the maximum refinement of the grain size of a 
piece of steel takes place at a temperature at or just 
slightly above the highest critical point, increasing 
temperatures over that point correspondingly increases 
the grain size. The grain size of a piece of steel is gov- 
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erned by the maximum temperature reached after pass- 
ing over the highest critical point or by the temperature 
at which the last mechanical working was given the 
steel, providing the mechanical work was done at a 
temperature in excess of the highest critical point. 

Annealed steels are called pearlitic, pearlite being the 
name applied to the microstructure of slowly cooled 
steels. Pearlite is a mechanical mixture consisting of 
alternate masses in ferrite (pure iron) and cementite 
(cementite being a compound made up of 6.6 per cent. 
carbon and 93.4 per cent. ferrite) with the resultant 
mixture containing 0.89 per cent. carbon. Pearlite may 
be present in two forms, lamellar and granular, with 
the granular occurring either coarse or fine or elon- 
gated with bands of ferrite separating the elongated 
grains of pearlite. 

When etched in a weak alcoholic solution of picric or 
nitric acid and examined under the microscope the 
ferrite, untouched by the etching solution, appears 
white, while the pearlite shows up black. 


EFFECT OF PROPER ANNEALING 


Proper annealing of low-carbon steels causes a com- 
plete solution or combination to take place between 
the ferrite and pearlite, producing a homogeneous mass 
of small grains of each, the grains of the pearlite 
being surrounded by grains of ferrite. A steel of this 
refinement will machine to good advantage, due to the 
fact that the cutting tool will at all times be in contact 
with metal of uniform composition and will not be 
alternately coming in contact with the soft ferrite 
constituent and the harder carbon particles. While 
the alternate bands of ferrite and pearlite are micro- 
scopically sized, it has been found that with a Gleason 
or Fellows gear-cutting machine that rough cutting 
can be traced to poorly annealed steels, having 
either a pronounced banded structure or a coarse 
granular structure. A study of the microphotographs 
of several of the widely used low-carbon steels in gear 
manufacture will show the condition of the structure 
direct from the drop hammer, the pronounced banded 
structure of ferrite and pearlite and the change pro- 
duced by thorough annealing. 


TEMPERATURE FOR ANNEALING 


Theoretically, annealing should be accomplished at a 
temperature at just slightly above the critical point. 
However, in practice the temperature is raised to a 
higher point in order to allow for the solution of the 
carbon and iron to be produced more rapidly, as the 
time required to produce complete solution is reduced 
as the temperature increases past the critical point. 
Temperatures exceeding the critical point by over 100 
deg. F. should never be used on account of the enlarge- 
ment of the grains of pearlite and ferrite. Micropho- 
tographs of a piece of steel annealed at temperatures 
increasing by 25 deg. from a point below the critical 
point to the burning point show clearly the effects of 
temperature on the grain size. 

For annealing the simpler types of low-carbon steels 
the following temperatures have been found to produce 
uniform machining conditions on account of producing 
uniform fine-grain pearlite structure: 

1.15—0.25 per cent. Carbon Straight Carbon Steel.— 
Heat to 1650 deg. F. Hold at this temperature until 
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the work is uniformly heated; pull from the furnace 
and cool in air. 

0.15—0.25 per cent. Carbon, 14 per cent. Nickel, } 
per cent. Chromium Steel—Heat to 1600 deg. F. Hold 
at this temperature until the work is uniformly heated: 
pull from the furnace and cool in air. 

0.15—0.25 per cent. Carbon, 34 per cent. Nickel Steel. 
—Heat to 1575 deg. F. Hold at this temperature until 
the work is uniformly heated; pull from the furnace 
and cool in air. 

In the annealing of the higher types of chrome-nickel 
steel, with the nickel content running about 3 per cent. 
and the chromium about 1 per cent. the operation is 
more difficult, as rapid cooling through the upper 
critical range produces a hardness due to the slight 
air-hardening properties of steel of this composition. 
The annealing of this type of steel requires considerably 
more attention both in the heating and cooling. To 
produce the best machinability of this steel the follow- 
ing practice will give very satisfactory results: 

Heat to a temperature in excess of the critical point 
about 100 deg. F., holding at this temperature for a 
considerable time to allow for thorough heating and 
complete solution of the cementite; cool rapidly, either 
by pulling from the furnace into air or opening up the 
furnace doors to a point at which the forgings show 
no color in daylight; reheat to a point just in excess 
of the highest critical point and cool slowly in the 
furnace. The temperatures, length of heating, and 
time and rate of cooling are dependent on analysis, size 
of forging and weight of the load of forgings in the 
furnace. 


CARE IN ANNEALING 


Not only will benefits in machining be found by care- 
ful annealing of forgings but the subsequent troubles 
in the hardening plant will be greatly reduced. The 
advantages in the hardening start with the carbonizing 
operation, as a steel of uniform and fine grain size 
will carbonize more uniformly, producing a more even 
hardness and less chances for soft spots. The holes 
in the gears will also “close in more uniformly,” not 
causing some gears to require excessive grinding and 
others with just enough stock. Also all strains will 
have been removed from the forging, eliminating to a 
great extent distortion and the noisy gears generally 
resulting. 

With the steels used for the heat-treated gears, always 
of a higher carbon content, treatment after forging is 
necessary for machining, as it would be impossible 
to get the required production from untreated forg- 
ings, especially in the alloy steels. The treatment is 
more delicate, due to the higher percentage of carbon 
and the natural increase in cementite together with 
complex carbides which are present in some of the 
higher types of alloys. Due to the many analyses of 
heat-treated gear steel it is impossible to give in this 
paper specific treatments. 

More time should be given to permit complete solu- 
tion to take place and the rate of cooling watched 
closely, together with the temperature at which the 
forgings are pulled from the furnace. For a furnace 
load weighing 550 lb. of medium-section steel forgings 
0.50 per cent. carbon, 0.60 per cent manganese, 3 per 
cent. nickel, 1 per cent. chromium the following treat- 
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ment gave very good machining conditions on turning 
operations as well as on the Fellows gear-shaping 
machine: 

Heat to 1330 deg. F., taking two hours to heat to 
the temperature. Hold at the temperature for 14 hours 
end allow to cool in furnace to 1170 deg. F., taking 
about one hour to cool. Reheat to 1230 deg. F., consum- 
ing ? hours to reheat. Hold at 1230 deg. F. for 1} 
hours. Cool slowly in furnace, not faster than 75 deg. 
for the first hour, until 900 deg. F., then cool in air. 

In the heat-treated steels poor machining conditions 
are present, generally due to incomplete solution of 
cementite rather than bands of free ferrite, as in the 
case of casehardening steels. This segregation of car- 
bon, as it is sometimes referred to, causes hard spots 
which, in the forming of the tooth, cause the cutter 
to ride over the hard metal, producing high spots on 
the face of the tooth, which are as detrimental to satis- 
factory gear cutting as the drops or low spots produced 
on the face of the teeth when the pearlite is coarse- 
grained or in a banded condition. 

In the simpler carbonized steels it is not necessary 
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to test the forgings for hardness after annealing, 
but with the igh percentages of alloys in the car- 
bonizing steels and the heat-treated steels a hardness test 
is essential. For this test the Brinell hardness tester is 
far more accurate than the sclerescope test. However 
the Brinell test should not be used without the aid of 
To obtain the best results in ma- 
chining, the microstructure of the metal should be 
determined and a hardness range set that covers the 
variations in structure that produce good machining 
results. By careful control of the heat-treating oper- 
ation and with the aid of the Brinell hardness tester 
and the microscope it is possible to continually give 
forgings that will machine uniformly and be soft 
enough to give desired production. The following gives 
a few of the hardness numerals on steel used in gear 
manufacture that produce good machining qualities: 

20 per cent. carbon, 3 per cent. nickel, 1} per cent. 
chromium—Brinell 156-170." 

50 per cent. carbon, 3 per cent. nickel, 1 per cent. 
chromium-—Brinell 179-187. 
50 per cent. carbon chrome vanadium—Brinell 170-9. 


Gear Standardization 


By B. F. WATERMAN 


Brown & Sharpe Manufacturing Co. 





This extract of a paper read at the American 
Gear Manufacturers’ Association at White Sul- 
phur Spring, W. Va., points out the main features 
of the problem of standardization. The sugges- 
tions given are well worth careful consideration 
as they affect not only the maker of gears but the 
user as well, , 





branches of the gear industry, we will first consider 

it in a general way, and later as applied to each 
division as represented by the subcommittees. 

How many times in the course of our daily work 
do we have a problem to solve, the solution of which 
cannot be based on scientific data, for there may be 
none at hand, but must be based on our past experience 
(which may not fill the need of the moment), a good 
imagination, if we have one, and a guess. It is at this 
time that a standard method of procedure based on 
the same similar data would be desirable, and if we 
were called upon to outline such a one we might do so, 
but then it would probably be applicable to the condi- 
tions of our recent problem only and would not fit 
into the general scheme of things. 

For instance, suppose we were called upon to furnish 
a pair of worm gears to give a certain reduction at a 
given speed to transmit a given horsepower continuously 
for 10 hours without undue heating. How would you 
go about it? How would your associates go about it? 


[: considering this subject, as applied to the various 


This is nothing more, by the way, than a motor prob- 
lem which has already been standardized. 

It is possible that if a customer were to ask for pro- 
posals from every member of this association for a 
pair of spur gears to transmit a given horsepower be- 
tween the motor and machine he would find no two 


alike, with the result that he wouid probably take that 
pair offered by the one he thought knew the most about 
a problem of this kind or he would take the smallest 
pair, as they would be the cheapest, but in any case he 
would not have any assurance the design chosen was 
better than many of the others. 

Why this difference? We would answer by saying 
that no two engineers will use the same strength 
formula, or if they do, and were even to figure on the 
same material, the values given the same factors will 
be different, or one engineer will use additional factors 
not considered by the other, because his experience may 
teach him it is necessary. ° 

A compilation of values or a method of determining 
these values for various materials to be used in con- 
nection with some acceptable strength formula might 
be considered a standard for calculating the strength of 
spur gears. 

There is in the hands of our members enough data 
of a scientific nature which, if brought together and 
analyzed, would form the nucleus of a respectable library 
of standards. One of our first duties should be to col- 
lect these standards and these data and from them make 
revisions of the standards to suit all conditions, if pos- 
sible, and from the data develop other standards. 

Any private standard that has the merit of success- 
ful use to recommend it will lend itself to general 
adoption much easier than some new one developed 
from whole cloth, therefore we would suggest to each 
subcommittee starting on its work that it take those 
already in existence, whether in this industry or out of 
it, and endeavor to rearrange them if necessary for 
general acceptance. 

What we produce must fill certain standards of quality. 
What these are must be determined by ourselves and 
the users of the gears. It would be folly for us to set 
standards of quality if they do not fit the conditions of 




















use to which the gears will be put, and there will always 
be conditions that any standard we make will not fit. 
These must be taken care of as they arise. Nevertheless, 
we can adopt those that will fit the majority of cases, 
and a gear made by representatives of this association 
should have a certain quality, this quality representing 
a choice of material and grade of workmanship that 
will be a credit to us. 

To maintain and produce gears of quality and suit- 
ability, we should adopt standard specifications which 
when filled out should state clearly what is required of 
the gears in question, so that the extreme care and 
the time that is necessary to produce the best is not 
expended on work requiring only ordinary workman- 
ship. 

There are now so many different materials and quali- 
ties of material that the best for each service with the 
proper treatment, if any is required, should be in- 
vestigated. 

Standards for the proportions of all types of gears 
might be developed, these to conform as nearly as pos- 
sible to the various ones now in use by our members 
and by other large users of gears. A well-proportioned 
gear is essential in providing a well-designed machine, 
and while it is not to be expected that anyone who now 
has patterns will discard them, such a standard would 
influence the making of patterns in the future. In fact, 
“the commercial incentive to adopt our standard pro- 
portions will be supplied by the consumer asking or 
even demanding gears which embody such standards.” 


NOMENCLATURE 


It might be well to begin by having a nomenclature 
committee to authorize a standard set of symbols to 
represent the factors we use. 

Working limits should be adopted to assure our stand- 
ard of quality, such as amount of runout permissible 
in the blank and in the cutting; size of hole, whether to 
be from standard-to-small or large; width of keyway, 
etc., standard formulas for calculating the strength of 
all gears with values to cover the various factors used. 

It might be interesting to state here that John H. 
Cooper, in 1879, when investigating the formulas then 
existing for the strength of spur gears, found 48 well- 
established rules for horsepower and working strength 
differing from each other in extreme cases about 500 
per cent. We do not think this difference would show 
in gears offered by members of this association, but 
it would be possible. It is thought that the Wilfred 
Lewis formula is now quite generally used, but even 
here the proper value for strength of material must be 
used, and it is thought that it devolves on the Hardening 
and Heat-Treating Committee to furnish us with these 
data; the values for the strength of various materials 
under different conditions of treatment, as published 
in the data sheets of the Society of Automotive En- 
gineers, would form a good working basis for this. 

One problem that has not received the attenticn it 
should is the question of wear, and while a gear may 
be amply strong when considered from the breaking 
point it may not be entirely suitable as to wearing 
qualities. 

It would be well for the committee on worm gears to 
investigate the many successful drives now in existence 
and try to deduce some tangible working basis of de- 
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sign. This will not be an easy thing to do, but a start 
might be made toward this by getting in touch with the 
engineering societies. 

There is a great lack of uniformity in calculating the 
dimensions of both the worm and the wheel, and also 
in the method of producing the worms, as well as in 
selecting the material from which to make them. To 
those of us who make or use hobs it is known that the 
hob must be as near like the worm as it is possible to 
make it. 

[The paper included bevel, spur, worm, herringbone 
and sprocket wheels and suggested that the committee 
should look into this subject and determine upon some 
standard specification sheet, where all points will be 
considered—Editor. | 


Swiss Toolmakers Becoming Rich 
By Don J. O’BYONE 
While the greater portion of Europe is at war Swit- 


-zerland is maintaining a strict neutrality and, incident- 


ally, getting rich. Industrial conditions in this country 
were never as good as they are now. It is asserted that 
machine shops have sprung up in the cantons of the little 
republic overnight, and have called from the farms and 
hunting grounds thousands of men and women who are 
now engaged in the busy business of supplying tools of 
the more delicate kind to the central powers. Where 
once Switzerland boasted that there were no industrial 
captains who were great millionaires within its border, 
there are now a number of them as the result of the war 
and, of course, the number and the extent of their wealth 
will continue to increase as long as the war lasts. 

Up to the beginning of the war Switzerland had al- 
ways been looked upon by the world as the home of a 
thrifty people, a desirable health resort and the dis- 
tinctive European home of popular liberty and power. 
The Swiss watch, so well known to people who have 
passed the quarter-century mark, is remembered as a 
timekeeper of remarkable accuracy. Its general depend- 
ability gave proof that the people who manufactured it 
were capable of intensive quality production. In a small 
way the manufacturers of Berne, Luzerne and Zurich 
produced mathematical and surveying instruments of 
great accuracy, but they lost sight of modern ideas of 
lightness, and their wares never found a worthwhile 
place in the world markets. Another fact that militated 
against any decided industrial development in Switzer- 
land was the failure of its industrial captains to recog- 
nize the possibilities of modern advertising. They pro- 
duced only for the market that was at their door; they 
did not invite business. 

With the beginning of the war mechanical production 
in Switzerland received a startling impetus. German, 
Austrian and other health seekers told of the need of 
their countries for tools because of the lack of man 
power, so Swiss production was intensified. It was even 
stated in some quarters that German and Austrian capi- 
tal had financed and promoted the republic’s entry into 
an extensive and profitable trade in machinery and tools. 

Industrial and commercial Switzerland is waxing ef- 
ficient and rich. Luzerne, Berne, Zurich and other cities 
have become great hives of industry. Increasing wealth 
and improved living conditions are everywhere in evi- 
dence, and modest fortunes are growing into great ones. 
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Fixtures for Special Operations on 
Spring Shackles 


By A. R. DE KUZELEWSKI 





The rotary milling machine is particularly 
adaptable to the rapid production of small pieces 
having one plane surface. This article describes 
fixtures that were designed for the continuous 
milling or wrought-iron links or spring shackles 
which were required in large quantities. 





and 2, being required in large quantities, the 

problem of facing off the bosses A, B, C and D 
and sizing the holes necessitated the design of special 
fixtures for accomplishing the work rapidly and within 
reasonable limits of accuracy. 


T= links illustrated in the line drawings, Figs. 1 














FIG. 1 FIG.2 
FIGS. 1 AND 2. THE STRAIGHT AND FLANGED LINKS 


The following operation 
sheet gives the sequence of 
operations to be performed, 
and the line drawing, Fig. 3, 
is a chart of these operations 


At the opposite, or outer, end of the base a lug, 
cast solid with the base, extends upward far enough to 
provide for a screw opposite each V in the rear jaw. 

In the fixture shown in Fig. 4 these screws are 
above the center line of the forging to be milled and 





OPERATION SHEET 


Operation Sheet No. L-39, pieces 2302 and 2302 spring shackles. 

First Operation—Drop-forge and trim. 

Second Operation—Anneal and pickle. 

Third Operation—Mill f sses on special fixture (4a) 
using, a face-milling cutter. Becker rotary continuous milling 
macnine. 

Fourth Operation—Face mill on other side of bosses, usin ng 
special fixture (5a) and locating work on previously finish 

sses 

Note—The third and fourth eqgeptions on the straight links 
are also accomplished on fixture ( 54). 
jie (en) Operation—Drill holes - links, using the special drill 

Sixth Operation—Broach first hole, setting three at a time of 
the pieces shown in Fig. 1 (of the pieces own in Fig. 2 only 
two pieces can be set at a time) Lapointe bt ae ey Be —~g 

Seventh Operation—Broach second hole og face- 
plate fixture having a locating plug on which the A.» are set 
to give the correct spacing. 

ote—In this operation the outboard guide on the broachin 
machine must be used in order to make sure that the bro 
is held central during the operation. 


bear directly upon the upturned tail of the latter, while 
in the fixture, Fig. 5, the screws are on the center line 
of the forgings and movable jaws are interposed be- 
tween them and the work. In either case advantage 
is taken of the “draft” of the forging to hold it down 
firmly on the tops of the hardened-steel plugs, which 
form the bearing surface for supporting the work. 

In Fig. 6 is shown a fixture for drilling the holes 








showing the fixtures used 
and the manner of using 
them. 

In the illustrations, Figs. 4 
and 5, are shown the special 
fixtures made to hold these 





OPERATION 6 
ON PIECE FIG.2 




















links while being milled, the 
operation of milling being 
performed upon a Becker OPERATION 4 FIG.5a c | 
continuous-milling machine. 
These fixtures are arrang- ¢ _m™,,, 





ed to hold 12 pieces, and once 
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the operation is started the 
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cut is continuous until the 
entire lot is finished, the op- 
erator taking out the finished 
pieces and putting in the 
forgings as fast as the milled 
pieces pass the cutter. 

In each fixture are six 
cast-iron bases bolted to a 
circular table. This in turn 
is bolted to the rotary plat- 
form of the milling machine. 

Each of the six bases has 
a tool-steel jaw screwed and doweled in place at the rear 
of the base, and each jaw has two notches across its 
face, being in effect a double V-block on its side. 


OPERATIONS FIG.6a 





OPERATION 6 
ON PIECE FIG.1 


FIG. 3. 


OPERATION 7 
ON PIECE FIG.2 





7 
FIG.1 
CHART OF OPERATIONS 


in the links. In this fixture the work is supported 
upon the tops of hollow steel plugs and is clamped end- 
wise between the fixed jaws A, A and the movable jaws 
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B, B, which are operated by the central cam C mounted 
upon a floating stud to compensate for inequalities in 
the forgings. 

In use the fixture is bolted to the table of a Moline 
drilling machine and the spindles of the latter set to 

















FIG. 4. FIXTURE FOR MILLING FLANGED LINKS 
conform to the bushing positions. After being drilled, 
the forgings pass to the Lapointe broaching machines 
for operations 6 and 7. 


With the flat links, three pieces are broached at once, 


as shown upon the chart of operations (Fig. 3, opera- 

















FIG. 5. FIXTURE FOR MILLING STRAIGHT LINK 
tions 6 and 7, piece 1); but with the flanged link 
the form of the piece precludes the possibility of stack- 
ing more than two pieces. 

Special faceplates are fitted to the broaching ma- 
chines for these operations. In operation 7 the pieces 
are located by the stud which fits into the hole already 
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Making Splined and Keyed Bushings 


By DoucLas T. HAMILTON 
Advertising Manager Fellows Gear Shaper Co. 


The method of keying thin wall bushings, as out- 
lined by Albert F. Guyler on page 163 of the American 
Machinist, while it may render the bushings a trifle 
stronger than the usual method followed, but it does 
not alter materially what may be a very serious defect. 
We have had many similar propositions referred to us 
in the past, and we have solved them in the manner 
illustrated in Fig. 1. This bushing, it will be noticed, 
has a keyway cut in the hole and the key is made in- 























FIG. 6. THE DRILLING FIXTURE 


broached in the previous operation, thus insuring accu- 
rate spacing. Fig. 3 shows the method of broaching 
very clearly. 

In operation 7 it is necessary to use the outboard 
bearing on the broaching machine in order to hold 
the broach to a central position and prevent “drawing” 
and consequent inaccuracy of spacing. 





FIG. 2. METHOD USED IN PRODUCING KEYED BUSHING 
ON THE FELLOWS GEAR SHAPER 


tegral with the bushing, the keyway lying inside the key. 
The manner in which this is accomplished is to generate 
the entire outer contour of the bushing by means of a 
gear-shaper cutter, illustrated in Fig. 2. 

Here it will be noticed that the gear-shaper cutter 
takes the form of a plain disk with the exception of 
two points where it is arranged with the required con- 
tour to reproduce the key. The method of producing 
this bushing is similar to that used in cutting gear teeth, 
the cutter and gear being rotated in unison. Owing to 
the small diameter of the work, the cutter is made twice 
the diameter of the blank, and therefore has two “de- 
pressions,” or forms, which reproduce the key. One- 
half revolutien of the gear-shaper cutter, therefore, pro- 
duces one piece. By means of the change gearing on the 
machine the cutter and work are made to revolve at the 














May 16, 1918 





proper ratio, and in this way correct generation of the 
key is accomplished. 

This method of producing a key or spline eliminates 
the serious objection common to the inserted-key method 
in that it does not weaken the bushing; in fact it 
strengthens it. Keys and splines up to and including 5 





———- 

















FIGS. 1 AND 3. BUSHINGS WITH ONE INTEGRAL KEY 
AND FOUR INTEGRAL SPLINES 


in. in length can be produced in commercial quantities 
on the gear shaper with very satisfactory results. 
Advantage is taken of this method in the production 
of other forms of splined work, as, for example, the 
bushing shown in Fig. 3, which is provided with four 
splines on its external contour. These splines were pro- 
duced by means of the gear-shaper cutter shown in Fig. 
4. It will be noticed that the cutter has ten “teeth,” 
so that 4, of a revolution of the cutter will produce one 
bushing. It will also be noticed that the cutter is so 
made as to produce “relieving grooves” at the bottom of 





“GEAR SHAPER SPLINE CUTTER 
i 10 TEETH 
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FIG. 4. DIAGRAM OF CUTTER AND BUSHING 











the splines to facilitate grinding of the part after hard- 
ening when such grinding is necessary. 

The part shown in Fig. 4 has straight-sided splines. 
A better method of producing this part is to make the 
sides with involute curves, as shown by the dotted lines 
A. In this case a much better fit can be obtained be- 
tween both members, for the reason that in the majority 
of cases, where the size of the work permits, both in- 
ternal and external members can be generated with the 
gear-shaper cutter, thus insuring accuracy and inter- 
changeability. 
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The High-Speed Manager 


By F. P. TERRY 


The new assistant works manager had arrived and 
quite early got to work on a much overdue order, a part 
of which consisted of two large cast-iron bases weigh- 
ing about five tons each, and intended to carry an elec- 
tric motor and air compressor. 

I had an idea that the foreman molder would be 
making these “in the floor,” to use the foundry term, 
with considerable digging and placing of several cores. 
I was brought into the trouble because I required these 
bases before I could give my new chief anything definite 
as to the date of delivery, and I am sure he had more 
than a suspicion I was “pulling his leg.” He was al- 
ready armed with the foundry foreman’s slip, “One 
cast tonight; second in fourteen days,” which he said 
must be improved upon, and he requested me to pay a 
visit with him to the foundry. 

“Can’t you do better than this?” he said somewhat 
abruptly to the foundry foreman, who was also addicted 
to the same vice. 

“Well, I perhaps might if you’d been around a fort- 
night ago with another pattern and core boxes, but yer 
too late now.” 

“Well, you are casting one tonight,” said the new 
chief. 

“Just so,” said the foreman. 

“Well, couldn’t you lift that one in the morning, and 
then pour the other in the same mold?” 

“Lift your hat a minute and let’s see what’s under- 
neath it.” 

“They’ll be made that way before long if I am here,” 
said the new chief as he made for the door. 

I followed, and from behind I heard, “My Gawd, 
what next!” 


The Coming Railway Demand for 
Machine Tools 


New rolling-stock equipment has been a problem in 
the railway situation for several years past, due pri- 
marily to the question of financing its purchase. Now 
that all the work has been coérdinated under govern- 
mental jurisdiction the requirements of the railways 
are about to be met, and the remedies which they have 
so long needed are to be applied. 

One of the first steps taken to care for these short- 
ages in the most efficient manner has been the standard- 
izing of rolling-stock equipment, which has now been 
taken care of by the proper department. This work 
will be done in such a manner as to obtain the maximum 
degree of efficiency preparatory to rehabilitating the 
various lines. 

Included in the tentative plan of standardizing equip- 
ment were the types of locomotive described by Alba B. 
Johnson, president of the Baldwin Locomotive Works, 
in his address before the convention of the Chamber of 
Commerce. 

The work for locomotives as well as the vast quan- 
tity of freight-car work will without doubt be given to 
the equipment builders in a short time, and as a result 
this will create an enormous demand on machine-tool 
tbuilders for the necessary tools. 














AMERICAN MACHINIST 














It’s Different Now 


By Rurus T. StroHM 


Long ago the shops was tended 
By a bully sort of men, 
But the good old times is ended 
An’ they won’t come back again; 
For the doors is swingin’ open 
To the heathen an’ the wop, 
An’ so help me!—I’m not dopin’— 
Now there’s women in the shop. 


If a helper dropped a castin’ 
An’ it smashed him on the toe, 
He uncorked his best dod-gastin’ 
Just to let the others know; 
Now his pain he’s got to swaller, 
An’ his langwidge has to stop, 
For he dassen’t cuss an’ holler 
When there’s women in the shop. 


First we laughed and joked right hearty 
At the bloomers an’ the caps. 

What could this here female party 
Know of gages, mikes an’ taps? 

But their gumption was surprisin’, 
For they learned ’em, sure as pop, 

An’ the output curve’s been risin’ 
Since there’s women in the shop. 


Yes, they’re mighty keen an’ clever 
An’ they’re nimble an’ they’re quick, 

An’ they have no trouble ever 
Gettin’ wise to every trick. 

So, although they’re shy on muscle, 
They are allus on the hop, 

An’ us men have had to hustle 

Since there’s women in the shop. 
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The Necessity for Accurate Centers 


By H. DARBYSHIRE 





Success often depends upon the minutest. details, 
and this seems particularly true in the field of 
mechanical precision where an error of 0.0001 is 
often regarded as inexcusable. This article em- 
phasizes the necessity for perfect centers both in 
the work and upon the machine. 





and in later life we have had center holes thrust 

upon us. Dictionaries give no really valuable in- 
formation as to the prime purpose of either center holes 
or centers; probably because dictionaries are compiled 
by men to whom the engineering trades are partly: closed 
pages. 

Just as a knowledge of the alphabet is a necessary 
fundamental to reading, so is the accuracy of centers 
and center holes the foundation for good cylindrical 
work. In days long past center holes were made by 
stabbing the stock with a primitive kind of punch, usu- 
ally made from the fag end of an old, round file, this 
being ground on a grindstone to an uncertain angle. 
The tool was then ready for use, and with the aid of a 
blow from a healthy sized hammer a center hole could 
be made in minimum time. Sometimes a piece would 
chip off the punch, and the writer has a damaged eye 
to this day as a result of his early centering practice. 


TURNING THE CENTER PUNCH 


In my adolescent days I had experienced an unholy 
joy in robbing the village orchard, and this feeling was 
renewed when I turned my first center punch at my em- 
ployer’s expense in time and tool steel. My “grey mat- 
ter” matured in due proportien to the number of center 
points I burnt off, and the next progressive stage was 
the prick punch. This tool justified its creation only 
when one had a natural gift for tempering tools with 
an acute angle; if one had not that gift, each time the 
tool was put to use it furnished a fresh excuse to join in 
the discussion at the shop grindstone while one waited 
his lawful turn. Workmen who really enjoyed the gos- 
sip at the grindstone would do their centering by means 
of a square center, for when this tool got dulled or 
chipped patience and a penchant for geometry was nec- 
essary to restore it. 

These experiences date back some 35 years, but I 
grieve to say that many machine shops of good repute 
have not yet got past the practices here described. The 
introduction ef the prick punch brought home to my 
juvenile mind the value of lubricating center holes, so 
I formed the habit of drilling a hole in the work, which 
acted as an oil reservoir, after the center-punch stab. 
I have long contended that education is attained largely 
by profiting from the mistakes of others as well as our 
own, and this is an illustration of the fact. 

Ours being a country shop, where tools and accesso- 
ries were somewhat limited, I felt myself superior to my 
mates because I had made a half center with which I 
could face up the work after centering. As this half 
center fitted the tail spindle of “old Bill’s” grinding 


|: OUR youthful days we had to make center holes, 


machine he used to borrow it on special occasions, and 
one day, having some end mills to face, he ran his wheel 
into the center by accident, making it less than a half 
center. Thereupon I made the important discovery that 
it made a capital coutnersink or center reamer in that 
condition. From this little incident I derived great 
profit, as I found for a certainty that a lot of scrap I 
previously had made was due to defective centers, and 
I made vows in accordance for my future conduct. 
There has been much improvement since that time, and 
we now have at hand a ready means of making good 
center holes with Slocomb combination center drills or 
tools of similar character, which will produce them in 
one operation; but take care you do not leave the broken 
end in your stock for some one else to find. 


CENTER HOLE TROUBLE 


All of the above is, of course, only in respect to center 
holes in soft materials in which the pressure of the 
lathe center will correct any small irregularity, pro- 
vided the lathe center itself be of the correct shape. 
Most of my troubles with center holes have been con- 
cerned with center holes in hardened materials, and if 
life were not so short I could compile a book of ad- 
ventures, some of them not without humor, in this par- 
ticular line. If we turn a spindle or any other detail 
of a complete machine whose final finishing process 
is that of grinding, we leave a certain predetermined 
allowance to be removed by the grinding wheel as a 
factor of safety to cover any error that may accrue 
from previous machining processes or from distortions 
that are almost certain to occur in the hardening 
process. 

Take a cylindrical body 2 in. diameter by 6 in. long, 
to be finished by grinding; the stock would probably be 
cut from a 23-in. bar of raw material with an allow- 
ance in length to cover the material removed in facing 
the ends. Center holes would then probably be made 
with the most modern and precise appliances, and the 
cylinder turned, leaving a grinding allowance of + in. 
on the diameter. This grinding allowance is left to 
cover any change of shape which may take place in the 
hardening process, and as the piece will probably be 
distorted to some extent by this latter it is only logical 
to conclude that the center holes will also be distorted 
by an amount proportionate to their area. 

This being so, the first operation after hardening 
should be to make the center holes round and true, if 
we want to insure a true cylindrical form in the final 
finishing operation. It is not sufficient to clean out the 
center hole with a strip of emery cloth folded to a tri- 
angular shape; this may remove the scale but will not 
rectify the prime error. It is just as easy, takes no 
more time, and is far more economical in the end to 
make a good center hole than to make a bad one. Some 


twenty-two years ago the writer was superintendent of 
a fairly large grinding plant and had experienced con- 
siderable trouble with shop arbors and mandrels. These 
were kept in the crib and let out for the general use of 
the shop. We had used these arbors in good faith for 
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the grinding of bushings, etc., and the inspection depart- 
ment had passed some scathing criticisms concerning 
the concentricity of our product. As I was somewhat 
sensitive in those days I made a set of arbors for the 
sole use of our department and guarded them relig- 
iously. They were made from cast-steel bar stock, and 
after carefully centering they were rough turned, leav- 
ing 0.030 in. on the diameter as a finishing allowance. 
After hardening they were rough ground to within 
0.010 in. of finish size, and were then subjected to a 
mild form of heat treatment to eliminate strain. The 
centers were lapped with a diamond lap previous to the 
final grinding. 

A few months ago I had occasion to visit this grinding 
plant and recognized a few of these arbors. Out of 
curiosity I tested them for truth, and the greatest 
error found was 0.00025 in. It does not require any 
more time to lap a center hole than it does to clean it 
out with emery cloth, and with this latter medium you 
merely clean it, whereas with the diamond lap you 
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polish the center hole and correct at the same time 
any error that may exist. 

These diamond laps are merely stubs of tool steel 
ground to the correct angle and charged with diamond 
dust. They nay be used in the speed lathe, and it is a 
good policy to have two or three at hand at all times. 
If the center hole has been made passably good in the 
first instance a single lap will hold up for at least a 
hundred holes. 

Center points should of course be kept in good shape. 
In the old days I was caught tripping so often that I 
made the repairing of center points a periodical habit, 
just as we do eating and sleeping. Center points always 
wear oval in shape in the direction in which the pres- 
sure of the cutting tool is exerted on the work supported 
by them. In a grinding machine, where work has to 
be duplicated to very close limits, it is essential that 
the conical and cylindrical form of the center points be 
correctly maintained. This may seem a little thing, but 
I have seen many grinder hands driven close to the 
borderland of lunacy simply because they only partly 
understood its importance, and I have myself, working 
as a demonstrator, had my employer’s product dis- 
credited on occasions and have meekly suffered abuse 
from distracted factory managers because of overlook- 
ing the importance of this small detail. 

In the line sketch I have tried to illustrate in a mag- 
nified form what takes place when the sizing device of 
a properly constructed grinding machine gives erratic 
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results. In the first place the depth of center holes in 
a quantity of similar pieces of work may not be all alike, 
and so the center points do not have their wear con- 
stantly on any one spot. The tail center A of a grind- 
ing machine is shown in the sketch with the wear of its 
point exaggerated (I have seen worse examples in prac- 
tical use). B is a piece of work which has been finished 
to correct size and the sizing device set to duplicate the 
next piece to a limit of 0.0001 in. Should the next 
piece have a larger center hole, as shown by dotted lines, 
its location will be nearer the wheel so that working 
down to the set sizing stop will make it not only below 
size, but tapered as well. 

The writer has seen many otherwise good mechanics 
who had a fad in regard to center holes whose ideas of 
symmetry was offended if the center holes were too 
large. They are usually found to be men who have 
rarely had to do work on centers and so cannot appreci- 
ate the evil of microscopic center holes. 

The weakest points in work supported on center 
points are the center points themselves, and no question 
of sentiment should allow them to be weakened more 
than can be avoided as this can be done only at the ex- 
pense of time in grinding and the danger of inaccurate 
results. If you should have a “bee in your bonnet” of 
this kind leave the size of the center hole to the man 
who is doing the job if he knows his business, and 
then, if you have the money and time to waste, reduce 
the size of the center holes after the job is finished. 


New York Gage Laboratory 


The Bureau of Standards has established a New York 
branch gage-testing laboratory. The laboratory is 
easily accessible from the Pennsylvania or Grand Cen- 
tral stations, it being located on the sixth floor of the 
Engineering Societies Building, 29 West 39th St. 

The establishment of a branch gage laboratory in 
New York is mainly for the purpose of taking care of 
exigency gage tests in the New York district. 

All gages which are ordered by the War Department 
for test at the Bureau of Standards and delivery in 
Washington should be submitted directly to the Bureau 
of Standards in Washington, D. C. 

Available at this branch laboratory are facilities for 
testing all types of munition limit gages, and equipment 
has been installed which practically duplicates the 
various machines and special devices used at the Bureau 
of Standards in Washington for testing plain plug and 
ring gages, profile and other forms of gages, and espe- 
cially screw-thread gages. No charge is made to manu- 
facturers carrying out Government munitions contracts. 

Gages may be submitted by mail, express or mes- 
senger. When they are shipped, it is recommended that 
they be sent by registered or insured mail rather than 
Ly express, on account of the saving of time. 

Persons submitting gages for test are requested to 
furnish complete information as to the identification 
and classification of the gages, instructions for test and 
shipment and also such drawings and specifications as 
will establish the important dimensions of the gages. 
If copies of Ordnance Office drawings or other Govern- 
ment gage drawings or part drawings are submitted 
with the gages it will greatly facilitate the test and per- 
mit the sealing of the gages. 
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How Machine-Tool Builders Can Cooperate 
in Foreign Trade 


By LUDWIG W. SCHMIDT 





Some interesting foreign-trade possibilities in 
the machine-tool business are suggested in this 
article and are well worth considering by those 
engaged in exporting. 





it is now possible for American manufacturers 

to combine to further their export interests 
without danger of colliding with the provisions of the so- 
called Sherman Law. The bill, which is officially styled 
as one “to promote export trade and for other purposes,” 
says that: “Nothing contained in the act, entitled ‘An 
act to protect trade and commerce against unlawful re- 
straints and monopolies approved July 2, 1899, shall be 
construed as declaring to be illegal an association en- 
tered into for the sole purpose of engaging in export 
trade and actually engaged solely in such export trade, 
or an agreement made or act done in the course of ex- 
port trade by such association, provided such association, 
agreement or act is not in restraint of trade within the 
United States and is not in restraint of the export trade 
of any domestic competitor of such association, and 
provided further that such association does not either 
in the United States or elsewhere enter into any agree- 
ment, understanding or conspiracy, or do any act which 
artificially or intentionally enhances or depresses prices 
within the United States of commodities of the class ex- 
ported by such association, or which substantially lessens 
competition within the United States or otherwise re- 
strains trade therein.” 

This law will do nothing else but place American in- 
dustry on a footing with foreign trade carried on by 
European countries. Codperative effort in foreign com- 
merce has been of great assistance to German manu- 
facturers, and the American manufacturer who was 
compelled to fight the large German foreign-trading cor- 
porations in other countries has been at a disadvantage. 
He will now be able to enter the market under more 
nearly equal conditions, and most likely the result will 
show soon. 

The advantage of codperation of the sort now per- 
mitted by the Webb Bill is that it will be practicable for 
the small manufacturer to build up an export organiza- 
tion that would have been impossible if attempted indi- 
vidually. Machinery manufacturers can now codperate 
either with others making the same machines or with 
those who are not competitors, and together they can 
promote their interests in foreign markets. 


MACHINE-TOOL MAKER AND THE WEBB LAW 


W ITH the passage of the Webb Export Trade Bill 


Now, how can the manufacturer of machine tools and 
the manufacturer of machines in general make the best 
use of their opportunities? There are many ways, and 
a few practical hints are given in what follows to show 
the possibilities offered by the act. 

Some time ago there was formed in England an asso- 
ciation of machine-tool builders. 


According to Com- 


merce Reports, this organization contemplated that each 
manufacturer should specialize in the manufacture 
of one machine tool, each to make the tool which he 
could build best; they would also foster the foreign sales 
of their machines. It appears that the American ma- 
chine tool-maker is still prevented from making an 
agreement to limit the output of his plant to one or a 
few tdols, but there is nothing to prevent several ma- 
chine-tool builders to agree that in future they will co- 
operate to sell their machines abroad. They can then 
agree among themselves that each of the manufacturers 
participating in the arrangement should build one ma- 
chine for export only and supply only this to the com- 
bine for sale. 


ORGANIZING FOR FOREIGN COMBINATION 


This kind of organization is undoubtedly the most 
promising as to the possible results, and when perfected 
it will come nearest to the international export agency, 
which until now has handled the foreign trade of many 
of the machine-tool builders of this country. The firs’ 
step to be taken to form such an organization is to in- 
vite a number of machine-tool builders for a general dis. 
cussion of the question. During the discussion it can 
be established which of the machines built by the di’: 
ferent firms seems to be best for foreign trade and to as. 
certain with what results these machines so far have 
been sold abroad, how much each of the participating 
manufacturers will spend for the common good, and 
under what conditions he intends to stay in the combina- 
tion. Finally, there must be discussed the organization 
of the enterprise itself. This in the case under con- 
sideration will most likely be a stock company, the share- 
holders being the manufacturers forming the organiza- 
tion. How large this company will be and how much 
capital it will have are questions to be decided according 
to conditions. Obviously, less capital will be needed for 
a limited export business than for one more extensive. 
It also must be determined whether the organization is 
to act as buyer of the machines it sells or merely as 
agent. 

The capital contribution would best be regarded as an 
individual! investment by each member of the group, but 
it is difficult to arrange the preliminary investment ac- 
cording to expected sales or the size of the member’s 
enterprise. European organizations treat the initial 
invested capital as specially privileged, receiving a fixed 
interest agreed upon and a small dividend participation 
in the general profits. For all other purposes the acting 
corporation will have to be organized like any other stock 
company, with a president, a board, a secretary and a 
manager. The members of the board most likely will be 
the representatives of the firms supporting the enter- 
prise. 

After the operating company has been organized sales 
contracts can be made with the members of the organ- 
ization. In the present case, where it is intended that 
each member supplies one special machine, the agree- 
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ment will have to state what kind of machine is to be 
supplied and the commission to be allowed the central 
organization for the transaction of sales, as well as 
to stipulate the amount the member will contribute to 
advertising his machine, and similar points not agreed 
upon in the general corporation agreement. The sales 
offices should be located at a place where export business 
can be conducted easily, New York probably being the 
best place. 

Operation at the beginning should be under the direc- 
tion of the board, which should gather together the 
necessary staff. Here the first advantage of codpera- 
tion appears, namely, the engaging of experts, which 
would not have been possible for the individual firm 
owing to the high cost. These experts will do the work 
for each firm exactly as it would be done if they were 
individually employed. 

The business of the organization is conducted on much 
the same lines as that of any other concern engaged in 
foreign trade. The advantages for the participating 
manufacturer, however, are that he is relieved of the 
work connected with the foreign business and that his 
expenses are lessened, as to introduce one machine tcol 
in a foreign market is a rather expensive matter. 


GREAT SAVINGS MADE IN ADVERTISING 


The activities of the new organization, of course, will 
depend on the wishes of its founders. It may have been 
decided to begin with a general advertising campaign 
built upon a price list to be issued in the interest of all 
members. The principal advantage of codperation in 
this case is saving expenses. Not only will there be an 
enormous reduction in the cost of distribution of the 
advertising material, but its production also will be 
cheapened under the new arrangement. There is no 
need to issue 10 or 20 different lists in the interest of as 
many manufacturers when they can all combine to issue 
one that will serve the same purpose. Where it costs 
ten firms $1000 each to mail 10,000 price lists it will 
now cost only $100, and the money saved in this way 
can go into the production of the larger price list, the 
postage saved alone paying for the printing. 

The sales argument of the list also gains by codpera- 
tion. There is today hardly a machine-tool maker in this 
country who makes a range of tools necessary to equip 
a complete factory. Twenty or even ten firms may be 
able to do so. A list sent out by an organization formed 
by this number will make it possible to offer to the cus- 
tomer a complete set of tools. Each firm advertises the 
other, with the result that more business can be obtained 
because there is no need for the buyer to buy from a 
number of competing firms. 

Following up the sending of the price list the repre- 
sentative of the concern in Buenos Aires, for instance, 
calls on the customer. This gentleman is a novelty in 
many respects. It would have been impossible for one 
machine-tool builder to have a service of special agents 
all over the world. The best he could do was to appoint 
a@ commission agent located in Buenos Aires. Now, how- 
ever, the toolbuilder has the assistance of the export 
organization’s representative. This man should be well 


trained in his field because he is well paid. He repre- 
sents not only one firm and its products, but several, 
and his sales possibilities are larger than would be the 
case in the first instance. 





AMERICAN MACHINIST 





Vol. 48, No. 20 









When the order is secured it is forwarded to the ex- 
port organization’s office, and when the sale is com- 
pleted the central office draws its commission for the 
sale from the member. From the earnings made in this 
way the running expenses and the salaries of the em- 
ployees will be paid. At the end of the year an account- 
ing takes place and the profits are distributed according 
to the agreement. 

When firms having similar interests combine they are 
likely to disagree occasionally, and this might result in 
differences inside the organization that might impede 
its usefulness. This should be guarded against in the 
membership agreement. The experience of other coun- 
tries, however, has shown that troubles of this kind 
rarely occur. Some authorities while agreeing on the 
value of coéperation in foreign trade, advise against 
cojperation between competitive firms, and doubtless 
there is just as much to be said in favor of one 
opinion as of the other. My experience abroad inclines 
me to believe that it is easier to organize a coéperative 
association for the sale of one kind of machine, say, for 
instance, machine tools, than for those differing widely. 
The upkeep of an export organization that sells machine 
tools to machine shops, textile machines to textile manu- 
facturers, and shoemaking machines to shoe factories 
doubles or trebles its cost and cuts the effect of its 
efforts correspondingly. 

Coéperation between noncompetitive firms is the next 
best to that proposed first, and it is certainly better than 
no codperation at all. The methods in this case are the 
same as those given in the preceding paragraphs, though 
the technical handling may be different. 

Manufacturers need not combine essentially for the 
purpose of selling. There are many other ways in which 
codperation can effectively promote foreign commerce. 
An example of this is an English organization which 
was formed for the purpose of fighting competition in a 
foreign market by publicity. The codperating manu- 
facturers opened a central advertising office with 
branches outside Great Britain, and they distribute ad- 
vertising matter of all kind to interested customers. The 
work carried on by the organization has brought such 
excellent results that it is now proposed to form another 
similar body, which, however, will not be confined to 
manufacturers of one commodity only but will be open 
to all interested in the promotion of the foreign trade 
of Great Britain. 


ORGANIZING FOR A SPECIAL PURPOSE 


In the American machinery industry several codpera- 
tions of this character are possible. Manufacturers of 
agricultural machinery might combine for the purpose 
of propagating the sale of American-made agricultural 
machines abroad without letting the combination do the 
actual selling. In this case a fund could be created to 
be used by the organizing office which would be em- 
ployed for general propaganda work all over the world. 
Advertisements could be placed in the agricultural press 
of South America, Russia, China and other countries, 
pointing out the advantages to be derived from the use 
of American agricultural machinery. Also collective ex- 
hibitions could be arranged. The same could be done 
by the American machine-tool builders. The American 
machine-tool builder today has sales arguments common 
to all. These could be elaborated upon and put before 
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the machinery building industry of the world. Such a 
campaign would help all and would add to the sales of 
individual manufacturers. 

It is often said that organization benefit, only big 
enterprises. The contrary, however, is the fact. In 
Europe, where the principle of codperation in foreign 
trade is firmly established there are many combinations 
made up entirely of small enterprises. In fact it is just 
the small enterprise which derives the best advantage 
by codperation. The big machinery builder has the 
means to employ an export organization of his own. His 
sales justify such an enterprise, and he is able to ex- 
pend money to improve it. The small manufacturer is 
not situated so fortunately. By codperation, however, 
an organization is placed at his service which offers him 
all the advantages of the big concern. His foreign ad- 
vertising will be cut to a minimum, he will enjoy the 
services of first-class representatives in foreign markets, 
and it will cost him less than the commission he has paid 
until now to a commission house which brings him an 
occasional order. 

The following is a typical example of the cost and or- 
dinary current expenses of a manufacturers’ coépera- 
tive organization for foreign trade and is taken from a 
a European report: 


Capital invested by 10 members, $5,000 each...... 
Yearly expenses: 


$50,000 


yee ..... $1,200.00 
in bm éckine deen etc 9,600. 00 
General expenses of office . 2,400. 00 

Advertising, including price lists and circulars in 
two es. 3,800. 00 
One foreign representative ‘and traveling: expenses. 8,600. 00 
Extraor expenses, cables, etc. .... 3,000. 00 
Five per cent. interest on capital. . 2,500.00 
$31,100.00 


This would necessitate an approximate turnover of 
$250,000 on a 15 per cent. commission basis to make 
both ends meet. ‘ 

The initial expenses of such an enterprise therefore 
are not large. They are in fact less than it would cost 
an individual manufacturer to start his own. Additional 
capital may be needed in case the venture grows too 
fast or if it is contemplated to start to work immediately 
on a large scale. Generally speaking, however, $50,000 
should be sufficient, and one year’s working capital and 
a surplus of $19,000 should be enough to set the venture 
going. Later the organization will pay for itself by 
way of the commissions it receives for the sales. 


Our Shipbuilding Growth 


Among the most interesting features of the speech 
which Edward N. Hurley, chairman of the United 
States Shipping Board, delivered before the National 
Marine League were his statements as to what has 
been accomplished in the direction of output of vessels. 
According to Mr. Hurley there were 37 steel shipyards 
in America at the time of our entrance into the war. 
Since then 81 steel and wood yards have been located, 
while 18 other yards have been expanded. 

We are building in the new and expanded steel yards 
235 new steel ship ways, or 26 more than at present 
exist in all of the steel shipyards of England. As an 
evidence of our progress Mr. Hurley referred to the 
record made by a Seattle company which launched an 
8800-ton vessel 64 days after the laying of the keel. 
This ship was delivered to the Fleet Corporation on 
Jan. 5 and started on her first voyage on Jan. 14. 
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An Oakland, Cal., concern, Mr. Hurley said, had 
launched successfully three 9400-ton vessels in a 
single afternoon. 

The total amount of our steel construction on Mar. 
1 was 8,205,708 deadweight tons, made up of 5,160,300 
deadweight tons under contract with the Emergency 
Fleet Corporation and 3,045,408 deadweight tons of 
requisitioned vessels. 

Approximately 28 per cent. has been completed. In 
other words the program for steel ships has advanced 
28 per cent toward completion. Of the amount of 
steel ships under contract and under requisition ap- 
proximately 8 per cent were actually completed on 
Mar. 1. This amount of floating tonnage exceeds our 
total output in 1916, including steel, wooden and sail- 
ing vessels, by approximately 50 per cent. 

Referring to the German ships in American ports, 
which were taken over and found to be crippled by 
their enemy crews, Mr. Hurley said: “With the ex- 
penditure of a little less than $8,000,000 we have suc- 
ceeded in placing in our war service and in the service 
of the Allies 112 first-class German and Austrian 
vessels, representing a carrying capacity of nearly 
800,000 deadweight tons.” 


DEVELOPMENT OF SHIPYARDS 


As to the development of our shipyards the 37 old 
steel yards now have 195 ways as against 162 eight 
months ago. Other parts of their plants have in- 
creased proportionately. Thirty new additional steel 
shipyards are being erected, with a total of 203 ship- 
building ways. Thus we now have in the aggregate 
67 steel shipyards either wholly or partly engaged in 
Fleet Corporation work. These yards will have a 
total of 398 steel building ways. 

Of these yards 35, with 258 ways, are on the Atlantic 
and Gulf coasts; 19, with 66 ways, are on the Pacific 
coast, and 13, with 74 ways, are on the Great Lakes. 

In addition the capacity for wooden shipbuilding 
has been increased until we now have 81 such yards 
with 332 ways completed or near completion. Mr. 
Hurley estimates that our output of wooden ships 
will approximate 2,300,000 deadweight tons annually. 

The 332 wooden shipbuilding ways added to the 398 
steel building ways give a total of 730 berths on which 
to build steel and wooden vessels—an increase of 
495 within a few months. 

The delays that have occurred in the turning out 
of ships Mr. Hurley attributed largely to the slowing 
up of railroad transportation, more especially as the 
method of producing ships today is one of assembling 
rather than of constructing all the parts at any one 
point. 

Delay has also arisen because of the unprepared 
condition of the turbine and engine manufacturers. 

The first concrete steamship, recently launched, he 
stated, gave promise of being a success. 

As to the number of employees in shipyards Mr. 
Hurley stated that whereas in 1916 there were less 
than 45,000 men employed in all the shipyards of the 
country, on Mar. 2, 1918, the number had increased 
to 236,000, of whom 170,639 were working on actual 
shipping construction. In addition the board has 


recruited a volunteer force of 250,000 highly skilled 
mechanics who are in readiness for a call. 
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Zone System for the Distribution of 
Bituminous Coal 





By order of the Fuel Administration the distri- 
bution of bituminous coal for the year beginning 
Apr. 1, 1918, will be controlled by a zone system, 
which is intended to reduce the burden on the 
railroads, facilitate shipment of coal, and keep 
all the mines working at full capacity. 





of last winter was the lack of adequate transporta- 

tion facilities. Under the plan of distribution 
then followed, a consumer in any part of the country was 
free to order his coal supply from any producing district, 
regardless of the length of haul involved. As a conse- 
quence, it often happened that cars and locomotives were 
engaged in delivering coal to distant regions that could 
have been served far more quickly from fields near by. 

Obviously, this complete freedom of choice as to the 
source of coal used led to cross-hauling in addition to 
the utilization of railroad equipment in unnecessarily 
long hauls, the result being a great waste of transporta- 
tion power. To prevent this needless waste and make 
possible an increased production to meet the war de- 
mands, the United States Fuel Administration, in con- 
junction with the Director General of Railroads, has an- 
nounced a zone system for the control of bituminous- 
coal distribution for the year beginning Apr. 1, 1918. 

The zone system was adopted only after prolonged 
conferences with coal producers, jobbers and consumers, 
as well as with the traffic and operating officials of the 
railroads. Briefly explained, it divides the country into 
a number of zones, each of which must obtain its coal 
supply from mines that are relatively near, thus pre- 
venting abnormal and wasteful transportation move- 
ments, insuring more nearly equal distribution of cars 
to the mines and more steady employment of mine labor. 

Of course, so radical a change in the methods of con- 
ducting the coal business will cause some inconvenience 
to producers and consumers, and will involve additional 
expense in some cases. For example, the producers of 
Pocahontas coal may no longer ship their output to 
Chicago and Western points by rail; as a result, they 
must find new markets in the East. Those plants in 
and around Chicago that have been burning West Vir- 
ginia coal will be compelled to substitute Illinois coal, 
which can be obtained with less than half as long a haul. 
As the two fuels are of very different characters, 
changes in the boiler settings and methods of firing will 
have to be made, which will entail expense. 

It is the hope of the Fuel Administration, however, 
that the consumer and the producer will bear these un- 
avoidable inconveniences in the realization that the re- 
adjustment of the distribution of coal is for the welfare 


Te factor that loomed largest in the fuel crisis 


of the nation. In other words, they are appealed to 
on the grounds of patriotism. 

There are exceptions to the conditions imposed by the 
zone system. Certain industries require coals of par- 
ticular quality or characteristics, as, for example, by- 
product, gas, blacksmith and metallurgical coals. If a 
consumer needs coal of one of these kinds and is unable 
to obtain it from the producing districts that are per- 
mitted to ship into the zone in which he is located, per- 
mits will be issued to allow the special-purpose fuel to 
be brought in from other districts. 

The zone system does not affect the following bitu- 
minous coal: 

1. Coal for railroad fuel, for which special arrange- 
ments will be made by the Fuel Administrator and the 
Director General of Railroads. 

2. Coal for movement on inland waterways, which is 
in no way restricted by the system. 

3. Coal delivered to Canada, which is subject to regu- 
lations of the Fuel Administrator. 

To enable the consumer of bituminous coal to deter- 
mine the districts from which he may obtain his fuel 
and to show the producer the zones in which he may 
sell his output, the map has been prepared. 

It will be seen that the entire territory of the United 
States has been divided into a large number of irregu- 
lar zones or sections, colored differently so that they 
may readily be distinguished one from another, and each 
marked with a key number. Each of these separately 
numbered zones has certain definite boundary lines and 
is restricted to the use of coals from certain districts. 
The Key to Consuming Zones gives a complete list of 
all the zones shown on the map, states the districts 
from which they may obtain coal, and defines the bound- 
aries of each zone. 

If a consumer wishes to find out what coals are avail- 
able for his use, he locates on the map the zone in which 
he lives and notes its number. Then, in the Key to Con- 
suming Zones, under that zone number, he will find the 
list of producing districts from which he can obtain 
coal. In case there is any doubt as to the number of the 
zone in which he lives, reference to the boundaries given 
in the key will at once decide the point. Following this 
key is a list of the meanings of the abbreviations and 
terms used in the key. 

The Key to Producing Districts is intended to show 
the producer the several zones in which he may market 
his product. He knows the district in which his mine 
is located, and on referring to this key he finds the 
numbers of the zones, as shown on the map, into which 
the output from his mine may be sent. 

A wall map of large size, showing the same zoning in 
fuller detail, may be obtained from the Coal Zone Map 
Co., Glen Echo, Md. 


KEY TO CONSUMING ZONES 


ZONE NO. 1 Ortonville, Minn. 


RESTRICTED TO FOLLOWING COALS 
—North Dakota, South Dakota, docks. 


BOUN DARIES—Northern and Western: 
Lake Superior and Canada; North Dakota 


state line and South Dakota state line to via GB. & W 





Southern and Eastern: 
From Ortonville via C. 
through Granite Falls and Benton Junc- 
tion to Minneapolis, thence via M. 
& S. S. M. Ry. through Chippewa Falls and 
Abbotsford to Amherst Junction, 
. R.R. to Kewaunee, Wis. ; 


western banks of Lakes Michigan and Huron. 
ZONE NO. 2 ° 
RESTRICTED TO FOLLOWING COALS 


—Illinois (summer only), docks, North Da- 
kota, South Dakota, Iowa (to points in 
Iowa only). 


M. & St. P. Ry. 
St. P. 


thence 
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BOUNDARIES—Northern: From Ke- 
waunee, Wis., via G. B. & W. R. . to Am- 
herst Junction, thence via M. St. &sS. S. 
M. Ry. through Abbotsford and thinon 
Falls. Wis., to Minneapolis, Minn., thence 
via C. M. & St. P. Ry. through’ Benton 
Junction and Ortonville, Minn., to the Min- 
nesota-South Dakota state line. Western: 
Minnesota-South Dakota state line. South- 
ern: Commencing at South Dakota-Minne- 
sota-Iowa state line east to the C. R._ I. 
& P. Ry. line running through Gordonsville, 
Minn., and Northwood, Iowa, thence south 
via that line to Mason City, Iowa, thence 
east via C & St. P. Ry. through Mc- 
Gregor, Iowa, “Madison and Watertown to 
Milwaukee, Wis. Eastern: Lake Michigan 
from Kewaunee to Milwaukee, Wis. 


ZONE NO. 3 
RESTRICTED TO FOLLOWING COALS 
—Illinois, Kentucky (Western), Indiana, 
docks 
°BOUNDARIES—Northern and Western: 
From Milwaukee, Wis., via C. M. & St. P. 
Ry. to Waukesha, thence via M. St. P. & 
S. S. M. Ry. to ene ww Coenen state line. 
Eastern and Southern: From Milwaukee, 
Wis., via Lake Michigan (west bank) to 
Illinois-Wisconsin we Hee, thence via 
that line to M. St. P. & S. S. M. Ry. 
cals NO. ; 
RESTRICTED TO FOLLOWING COALS 
—lIllinois, Kentucky (Western), docks. 


BOUNDARIES—Northern: Via C. M. & 
P. Ry. from Milwaukee, Wis., through 
Wis. Southern: 


St. 
Watertown to Madison, 


Via M. & St. P. Ry. from Milwaukee, 
Wis., through Milton Junction to Madison, 
Wis. 


ZONE NO. 4A 


RESTRICTED TO FOLLOWING COALS 
—lIllinois, docks. 

BOUNDARIES—Northern and Western: 
From Milwaukee, Wis., via C. M. & St. 
P. Ry. through Milton Junction to Madison, 
Wis., thence via I. C. R. to Dixon, Il. 
Eastern and Southern: From Milwaukee, 
Wis., via C. M. & St. P. Ry. wow $e Elk- 
horn to Beloit, Wis., thence via C. & N. W. 
Ry. through Belvidere and Sycamore to 


Dixon, II. 
ZONE NO. 5 


RESTRICTED TO FOLLOWING COALS 
—Iowa, Kansas, Illinois, Missouri, Okla- 
homa, Arkansas. 

BOUNDARIES—Northern and Eastern: 
From Sioux City, Iowa, via C. M. & St. P. 
Ry. through Rock Valley and Spencer to 
Nora Junction, thence via C. R. I. & P. Ry. 
to Cedar Rapids, thence via C. M. & St. P. 
Ry. reuse Sigourney to Ottumwa, thence 
um & & P. Ry. to Keokuk, Iowa, 
thence via T icsisippt River to Missouri- 
Arkansas state line. Western and South- 
ern: From Sioux City, Iowa, via C. & 
St. P. Ry. through Manilla and Adel to 
Des Moines, Iowa, thence via C. B. & Q. 
R. R. to Albia, thence via W. Ry. to Mo- 
ravia, Iowa, thence via C. M. & St. P. Ry. 
to Chillicothe, Mo., thence via W. Ry. to 
Moberly, thence via M. K. & T. Ry. through 
New Franklin to North Jefferson City, 
thence via western boundary of Cole, Mil- 
ler and Pulaski Counties to St. 'S. F. 
Ry., thence via St. L. S. F. Ry. through 
Springfield and Neosho to Missouri-Oklz- 
homa state line, thence south to Arkansas- 
Missouri-Oklahoma state line, thence east 
via Arkansas-Missouri state line to the Mis- 
sissippi River. 

ZONE NO. 6 

RESTRICTED TO FOLLOWING COALS 
—Illinois, Kentucky (Western). 

BOUNDARIES—Northern and Western: 
—From Arthur, Ill, via P. C. C. & St. 
L. R. R. to Decatur, Tll., thence via I. C. 
R. R. through Centralia to Cairo, IIL, 
thence via Mississippi River to Memphis, 
Tenn. Eastern and Southern: From Ar- 
thur, IIL, via C. & E. I. R. R. through Ma- 
rion to Joppa, Ill., thence via Ohio River 
to Cairo, IIL, and thence via I. C. R. R. 
through Clinton and Fulton, Ky., and Dyers- 
burg, Tenn., to Memphis, Tenn. 


ZONE NO. 6A 
RESTRICTED TO FOLLOWING COALS 
—lIllinois, Kentucky (Western), docks. 


BOUNDARIES—Northern: From Madi- 
7. aS to Woodman, Wis., via C. M. & 

P. Ry. Southern: From Madison, Wis., 
~ “Woodman, Wis., via C. & N. . Ry. 


ZONE NO. 7 


RESTRICTED TO FOLLOWING COALS 
—lIllinois, Iowa (to points in Iowa only). 
BOUNDARIES—Northern and Eastern: 
From Nora Junction, Iowa, via C. M. & 


St. P. w to Woodman, Wis., thence via 
C. & W. Ry. to Madison, Wis., thence 
via. I. % R. R. to Freeport, IIL, thence @ 


R. R. to Dixon, IIL, thence via C. & N 
we ‘Ry. through Nelson to Peoria, thence 
via P. C. C. & St. L. R. R. to Decatur, 
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thence via I. C. R. R. through Centralia to 
Cairo, Ill. Southwestern: From Nora 
Junction, Iowa, via C. R. I. & P. Ry. to 
Cedar Rapids, thence via C. M. & P. 
Ry. to Ottumwa, thence via C. R. ‘vy &é i Za 

y. to Keokuk, Iowa, thence east of the 
hivasieeinn! River to Cairo, Ill. 


ZONE NO. 8 


RESTRICTED TO FOLLOWING COALS 
—lIllinois, Indiana. 

BOUNDARIES—Northern and Eastern: 
From Dixon, Ill, via I. C. R. R. to De- 
eatur, Il. Western and Southern: From 
Dixon, Ill, via C. & N. W. Ry. through 
Nelson to Peoria, Ill., thence via P. C. C. 
& St. L. R. R. to Decatur, Il. 


ZONE NO. 9 
RESTRICTED TO FOLLOWING COALS 
—lIllinois, Indiana, Kentucky (Western). 


BOUNDARIES—Northern and Western: 
From Waukesha, Wis., via C. M. & St. P. 
Ry. to Beloit, Wis., thence via C. & N. W. 
Ry. through Belvidere, Sycamore, —— 
to Dixon, IIL, thence via IL R. R. to 
Decatur, Ti, thence via P. C. C. & St. L. 
R. R. to Arthur, thence via C. & E. I. R. R. 
through Mt. Vernon to Joppa, Ill. Eastern 
and Southern: From Waukesha, Wis., via 
M. St. P. & S. S. M. Ry. to ‘Wisconsin- 
Illinois state line, thence via this line to 
Lake Michigan, thence via Lake Michi- 
gan to Michigan City, Ind., thence via C. 
. & L. Ry. to San Pierre, thence via N. 
Y. C. R.R. to Wheatfield, thence via C. & 
E. I. R. R. through Brazil and Otter Creek 
Junction through Vincennes to Evansville. 
Ind., thence both sides of the Ohio River, 
Evansville, Ind., to Joppa, Ill 


ZONE NO. 10 

RESTRICTED TO FOLLOWING COALS 
—lIndiana, Illinois (Danville district on 
Wabash Ry. only). Kentucky (Western, to 
Jeffersonville and New Albany only). 

BOUNDARIES—Northern and Western: 
From San Pierre, Ind., via N. Y. Cc. RR. 
to Wheatfield, thence via C. & E. L. RR. 
through Brazil, Otter Creek Junction and 
Vincennes to Evansville, Ind. Eastern and 
Southern: From San Pierre, Ind., via C. 
I. & L. Ry. to New Albany, Ind., thence 
along northern bank of Ohio River to 
Evansville, Ind. 


ZONE NO. 11 


RESTRICTED TO FOLLOWING COALS 
—Virginia (lL. N. R.R.), Tennessee (M. 
R.R.), West Virginia (Southern), Illinois, 
Indiana, Kentucky (Eastern and Western). 

BOUN DARIES—Southeastern: From San 
Pierre, Ind., via N. Y. C. RR. north to 
South Bend, Ind., thence via M. C. R.R. 
to Michigan-Indiana state line. Western 
and Northern: From San Pierre, Ind., 
north to Michigan City, thence along Lake 
ene and Indiana-Michigan state line 

M. C. R. R. from South Bend, Ind., to 
Niles, Mich. 


ZONE NO. 12 


RESTRICTED TO FOLLOWING COALS 
—Indiana, Illinois (Danville district on 
Wabash Ry. only). 

BOUNDARIES — Northeastern — Fron 
Monon, Ind., via C. I & L. Ry. to In- 
dianapolis, Ind., thence via C. C. C. & St. 
L. Ry. through Greensburg to North ie 
non, Ind., thence via P. C. C. & St. 
R.R. to Madison, Ind. Seathwestera: 
From Monon, Ind., via Cc. I. & L. Ry. to 
Louisville, Ky., thence via Ohio River to 
Madison, Ind. 

ZONE NO. 13 


RESTRICTED TO FOLLOWING COALS 
—Kentucky (Western). 

BOUNDARIES—Northern and Eastern: 
From Cairo, Ill., along Ohio River (north 
bank) to Louisville, Ky., thence south via 
L. & N. R.R. from Louisville through 
Bowling Green, Ky., including Glasgow and 
Scottsville branches, to Kentucky-Tennes- 
see state line. Western and Southern: From 
Cairo, Ill, via I. C. R.R. through Fulton, 
Ky., to Kentucky-Tennessee state line, 
thence east via state line to RR. 
running from Franklin, Ky., to Mitchell- 


ville, Tenn. 
ZONE NO. 14 
RESTRICTED TO FOLLOWING COALS 


—Indiana, Kentucky (Eastern), West Vir- 
ginia (Northern and Southern), Virginia 
(L. & N.), Tennessee (M. R.R.), Michigan, 
Ohio (on G. R. & I. Ry. only). 
BOUNDARIES—Northern and Western: 
From Mackinaw City, east bank of Lake 
Michigan, to Benton Harbor, Mich., thence 
via C. C. C. & St. L. Ry. to Niles, thence 
via M. C. RR. to Michigan- -Indiana state 
line. Kastern and Southern: From Macki- 
naw City via G. R. & I. Ry. and branches 
to Michigan-Indiana state line, thence west 
via state line to M. C. R. running from 
Niles to South Bend, Ind. 
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ZONE NO. 15 


RESTRICTED TO FOLLOWING COALS 
—lIllinois, Indiana, Kentucky (Eastern and 
Western), West Virginia (Northern and 
Southern), Virginia (L. & N.), Tennessee 
(M. R.R.), Michigan. 


BOUNDARIES—Northern and Western: 
From Benton Harbor, Mich., via Lake 
Michigan to Indiana-Michigan state line. 
Eastern and Southern: From Benton Har- 
bor, Mich, via C. C. C. & St. Ry. to 
Niles, thence via M. C. R.R. to Indiana- 
Michigan state line, thence west via state 
line to Lake Michigan. 


ZONE NO. 16 


RESTRICTED TO FOLLOWING COALS 
—Indiana, [Illinois (Danville district on 
Wabash Ry. only), Kentucky (Eastern), 
West Virginia (Southern). 


BOUNDARIES—Northern: Michigan-In- 
diana state line from G. & I. Ry. west to 
M. C. R. R. running from Niles, Mich. to 
South Bend, Ind. Western: Via N. Y. C. 
R. R. South Bend to San Pierre, thence via 
Cc. lL. & L. Ry. through Monon to Indian- 
apolis, thence via C. C. & St. L. Ry., 
ow wa: to , BBY Ind. Eastern: 
G Ry. from Michigan state line 
south to Richmond, Ind., thence via P. C. C. 
& St. L. R. R. to Greensburg, Ind. 


ZONE NO. 17 


RESTRICTED TO FOLLOWING COALS 
—Virginia (L. & N. R.R.), Kentucky (East- 
ern), Tennessee (M. R.R.), West Virginia 
(Southern). 


BOUNDARIES—From Cincinnati north 
via P. C. Cc. & St. L. Ry. to Richmon4, 
Ind., thence west to Rushville, Ind., thence 
south via C. Cc. & St. L. R. through 
Greensburg, thence east to Cincinnati, O. 


ZONE NO. 18 
RESTRICTED TO FOLLOWING COALS 
—Virginia (L. & N. Ree Kentucky 
(Southern), Tennessee (M. R.R.). 


or ne and Western: 
Cincinnati, Ohio, via C. C. C. & St. L. Ry. 
through Greensburg, to North Vernon, Ind., 
thence via P. C. & St. L. R.R. to Madi- 
son, Ind. Mas and Southern: North 
— River, Cincinnati, Ohio, to Madi- 
son, Ind. 


ZONE NO. 19 
RESTRICTED TO FOLLOWING COALS 
—Kentucky (Eastern), Tennessee (M. 


R.R.), West Virginia (Southern, also East- 
ern, to points on C. & O. Ry. from Cat- 
lettsburg, Ky., to Cincinnati, Ohio). 


BOUNDARIES—Northern and Eastern: 
From Louisville, Ky., via Ohio River and 
Big Sandy River to Kentucky-Virginia-. 
West Virginia state line Western and 
Southern: From Louisville, Ky., to Le- 
banon Junction to Bowling Green, Ky., to 
Mitchellville, Tenn., including Glasgow and 
Scottsville (Kentucky) branches, thence 
via Kentucky-Tennessee _ state line and 
Kentucky-Virginia state line via Tug River 
to Big Sandy River. 


ZONE NO. 20 


RESTRICTED TO FOLLOWING COALS 
—Virginia (L. & N. R. R.). Kentucky, 
(Eastern), Tennessee (M. R.R.), West Vir- 
ginia (Northern and Southern), Indiana, 
Illinois (Danville district on Wabash Ry. 
to points in Indiana only), Ohio, Michigan. 


BOUNDARIES—Southern and Eastern: 
From Richmond, Ind., east via P. C. C. 
& St. L. R. R. ‘to Ohio state line, thence 
north via state line to Michigan state line, 
thence via N. Cc. R. R. to Jackson, Mich., 
thence via M. C. R.R. to Lansing, thence 
via P. M. Ry. through Ionia to Howard 
City, Mich. Western: From Howard City, 
Mich., via R. & I. Ry. through Fort 
Wayne to Richmond, Ind. 


ZONE NO. 21 


RESTRICTED TO FOLLOWING COALS 
—Virginia (L. & N. R.R.), Kentucky (East- 
ern), Tennessee (M. R.R.), West Virginia 
(Northern and Southern), Ohio, Michigan. 


BOUNDARIES—Northern and Eastern: 
From Mackinaw City, Mich., along the east- 
ern boundary of Michigan (iower penineuls) 
and Ohio to Toledo, Ohio, thence via C. C. C 
& St. L. Ry. through Bellefontaine to Day- 
ton, Ohio, Western and Southern: From 
Mackinaw City, Mich., via G. R. & I. Ry. 
to Howard City, thence via P. M. Ry. 
through Ionia to Lansing, Mich., thence 
via M. C. R.R. to Jackson, thence via N. 
Y. C. R.R. to Indiana-Michigan-Ohio gone 
ay thenee south along state line and P. 


R. R. running from Richmond, 
Ind., to Dayton, Ohio. 
ZONE NO. 22 


RESTRICTED TO FOLLOWING COALS 
—Virginia (L. & N. R.R.), Kentucky, (East- 
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ern), Tennessee (M. R.R.), West Virginia 
(Southern), Ohio 


BOUNDARIES—From Cincinnati, Ohio, 
north via C. C. C. & St. L. Ry. to Dayton, 
Ohio, thence via P. C. Cc. & St. L. RR. 


thence southeast 
R.R. to Cincinnati, 


west to Richmond, Ind., 
mF. aWé eR. 


Ohio. 
ZONE NO. 23 
RESTRICTED TO FOLLOWING COALS 
—Kentucky (Northeastern). West Vir- 


ginia (Northern and Southern, also East- 
om along main lines of C. & O. Ry. and 

W. Ry. to Columbus and Cincinnati, 
Wnts) Ohio. 

BOUN DARIES—Northern and Eastern: 
From Toledo, Ohio, via south bank of Lake 
rte to Sandusky, Ohio, thence via P. «>. 

& St. L. R.R through Columbus, thence 
- N. & W. Ry. through Circleville to 
Chillicothe. Western and Southern: From 
Toledo, Ohio, via C. Cc. Cc. & St. L. Ry. 
through Springfield to Dayton, Ohio, thense 
via B. O. R. R. through Washington Cc. 
H. to Chillicothe, Ohio. 


ZONE NO. 24 


RESTRICTED TO FOLLOWING COALS 
—Kentucky (Northeastern), West Virginia 
(Southern, also Eastern, along main lines 
of C. & O. Ry. and N. & W. Ry. to Colum- 
bus and Cincinnati, Ohio), Ohio. 

BOUNDARIES—Northern and Eastern: 
From Dayton, Ohio, via & R.R. 
through Washington C. H. to Chillicothe, 
thence via N. & W. Ry. to Waverly, thence 
via C. & O. Northern Ry. to Portsmouth. 
Western and Southern: From Dayton, Ohio, 
via C. C. C. & St. L. Ry. to Cincinnati, Ohio, 


thenee via north bank of Ohio River to 
Porstmouth, Ohio. 
ZONE NO. 25 


RESTRICTED TO FOLLOWING COALS 

-West Virginia (Northern, also Eastern, 
along main lines of C. & O. Ry. and N. 
& W. Ry. to Columbus and Cincinnati, 
Ohio), Ohio. 

BOUNDARIES—Northern and Eastern: 
From Bucyrus, Ohio, via T. & O. C. Ry. 
to Thurston, Ohio, thence via Z. & W. Ry. 
through Fultonham to Zanesville, thence 
via Z. & W. Ry., K. & M. Ry. to Athens. 
Western and Southern: From Bucyrs, 
Ohio, via P. C. C. & St. L. R.R. to Marion, 
Ohio, thence via H. V. Ry. to Columbus, 
thence via N. & W. Ry. to Chillicothe 
thence via B. & O. Ry. to Athens, Ohio. 


ZONE NO. 26 

RESTRICTED TO FOLLOWING COALS 
—Ohio. 

BOUNDARIES—Northern and Eastern: 
From Sandusky, Ohio, via south bank of 
Lake. Erie to Lorain, thence via W. & L. 
E. Ry. through Wellington to af ittsburgh 
Junction, thence via P. & Ry. 
through Mingo Junction to Onto. River. 
Southern and Western: From Sandusky, 
Ohio, via P. C. C. & St. L. R.R. to Bucyrus, 
Ohio, thence via T. & O. C. Ry. to Thurston, 
the 4 through Zanesville to Athens, thence 
via & M. =r: through Athens to Middle- 
a thence via Ohio River (north bank) 
to P. & W. V. Ry. opposite Mingo Junction. 


ZONE NO. 27 
RESTRICTED TO FOLLOWING COALS 
—Pennsylvania, Ohio. 
BOUN DARIES—Northern and Western: 
Along south bank Lake Erie from Con- 


neaut, Ohio, to Lorain, Ohio, thence via 
W. & L. E. Ry. through Wellington to 
Pittsburgh Junction, thence via P. & W. 
V. Ry. through Mingo Junction to Ohio 
River. Eastern and Southern: From Con- 
neaut, Ohio, via Pennsylvania-Ohio state 
line to East Liverpool, Ohio, thence via 
Ohio River to P. & W. V. Ry. at a point 
opposite Mingo Junction. 
ZONE NO. 28 


RESTRICTED TO FOLLOWING COALS 
-Nea change contemplated in this plan. 


except that  low-volatile coal in_ the 
Pocahontas, Tug River and New River 
districts on the N. & W. R. and 


the C. & O. Ry. and the Virginian Ry., and 
Clinch Valley districts in Tazewell and 
costern Russell Counties along the N. & 
w. R., also high-volatile east of Charles- 
ton, Ry Va., on C. & O. Ry. and east of 
Iaeger, W. Va., on N. & W. R. R. will be 
restricted to the District of Columbia, (ex- 
cept C. & O. Ry.) Virginia, (including tide- 
water terminals) also points in West Vir- 
inia on the direct line of the C. & O. 
y. and N. & W. R. R. east and west bound 
and Virginia Ry. east bound 


BOUNDARIES—All territory east an‘ 
northeast of Ohio, Kentucky and Virginia, 
including New England. 


ZONE NO. 29 
RESTRICTED TO FOLLOWING COALS 
—Ohio, West Virginia (Northern, also 
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Eastern, to Fe on the direct lines of 
the C. & O. Ry. and N. & W. Ry.). 

BOUNDARIES—Northern and Eastern: 
From Chillicothe, Ohio, via B. & O. R.R. 
to Athens, thence via K. & M. Ry. to Mid- 
dleport, thence via Ohio River (north bank) 
to Ironton, Ohio. Western and Southern: 
From Chillicothe, Ohio, via N. & W. Ry. to 
Waverly, thence via C. & O. N. Ry. to 
Portsmouth, thence via Ohio River (north 
bank) to Ironton, Ohio. 

ZONE NO. 30 

RESTRICTED TO FOLLOWING COALS 
—No change. 

BOUNDARIES—All territory west of the 
following state lines: North Dakota, South 
Dakota, Nebraska, Kansas, Oklahoma and 
Texas. 

ZONE NO. 31 

RESTRICTED TO FOLLOWING COALS 
—North Dakota, Wyoming, Montana and 
other fields east of the Rocky Mountains, 
docks. 

BOUNDARIES—All territory in 
Dakota west of the Missouri River. 

ZONE NO. 32 

RESTRICTED TO FOLLOWING COALS 
—North Dakota, South Dakota, Wyoming, 
Montana, docks. 

BOUN DARIES—Northern, Western and 
Southern: North boundary of North 
Dakota to Montana, thence south to and 
via Missouri River to Mobridge, S. D., 
thence via C. M. & St. P. Ry. through 
Aberdeen to Bigstone City, S. D. Eastern: 
East boundary of North Dakota, thence via 
Minnesota-South Dakota state line to Big- 
stone City, S 


North 


ZONE NO. 33 

RESTRICTED TO FOLLOWING COALS 
—South Dakota, Wyoming, Montana and 
other fields east of the Rocky Mountains, 
North Dakota, docks. 

BOUN DARIES—Northern and Eastern: 
From Montana-North Dakota-South Da- 
kota state line to the Missouri River, thence 
via Missouri River to South Dakota-We- 
braska state line. Western and Southern: 
Western and southern state boundary of 
South Dakota. 

ZONE NO. 34 

RESTRICTED TO FOLLOWING COALS 
—North Dakota, South Dakota, Wyoming, 
Montana, Illinois (summer), docks. 

BOUNDARIES — Southwestern: From 
Mobridge, S. D., via Missouri River to 
Sioux City, Ia. Northern and Eastern: 
From Mobridge, S. D., via C. M. & St. P. 
Ry. through Aberdeen, S. D., to Bigstone 
City, S. D., thence via Minnesota-South 
Dakota state line and Iowa-South Dakota 
state line to Sioux City, Ja. 


ZONE NO. 35 


RESTRICTED TO FOLLOWING COALS 
—lIowa, Kansas, Missouri, Arkansas, Okla- 
homa, Colorado and other fields east of the 
Rocky Mountains, Wyoming. 


BOUNDARIES—Entire _ state 
braska. 
ZONE NO. 36 


RESTRICTED TO FOLLOWING COALS 
—Kansas, Missouri, Iowa, Arkansas, Okla- 
homa, Colorado (Southern). 

BOUN DARIES—Entire state of Kansas. 


ZONE NO. 37 
RESTRICTED TO FOLLOWING COALS 


of Ne- 





—Oklahoma, Missouri, Arkansas, Kansas, 
Colorado, New Mexico, Texas. 

BOUNDARIES—FEntire state of Okla- 
homa. 


ZONE NO, 38 

RESTRICTED TO FOLLOWING COALS 
—New Mexico, Colorado, Texas. 

BOUNDARIES—All Texas territory west 
of Pecos River. 

ZONE NO. 39 

RESTRICTED TO FOLLOWING COALS 
—Colorado, New Mexico, Arkansas, Okla- 
homa, Texas. 

BOUN DARIES—Northern and Eastern: 
From New Mexico-Oklahoma-Texas state 
line east along northern border of 
Texas to Arkansas-Louisiana-Texas stat 
line. thence south to Logansport, La., 
thence via H. E. & W. T. Ry. to Houston, 
via G. H. & H. RR. to Galveston, thence 
Gulf of Mexico to Rio Grande River. 
Southwestern: From New Mexico-Okla- 
homa-Texas state line to Pecos River, 
thence via Pecos River to Rio Grande River 
me via Rio Grande River to the Gulf of 

exico. 


ZONE NO. 40 
RESTRICTED TO FOLLOWING COALS 
—Kentucky (Western), Alabama, Texas. 
BOU N DARIES—N orthwestern: From 
Logansport, La. via H E. & W. T. Ry. 
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to Houston, Texas, thence via G. H. & H 
R. R. to Galveston. Eastern and Southera: 
From Logansport, La., along Louisiana- 
Texas state line to the Gulf of Mexico. 


ZONE NO. 41 


RESTRICTED TO FOLLOWING COALS 
—Arkansas, Illinois (summer), Iowa, Kan- 
sas, Missouri, Oklahoma, docks. 


BOUN DARIES—Northern and Western: 
From Minnesota-Iowa state line directly 
south of Gordonsville, Minn., to lowa-Minn2- 
sota-South Dakota state line, thence direct- 
ly south along Iowa-South Dakota state line 
to Rock Valley, Ia. Eastern and Southern: 
From lIowa-Minnesota state line direct!v 
south of Gordonsville, Minn., via C. RL & 
P. Ry. to Mason City, Ia., thence via C. M. 
& St. P. Ry. to Rock Valley, Ia. 


ZONE NO. 42 


RESTRICTED TO FOLLOWING COALS 
nn Iowa, Kansas, Missouri, Okla- 
oma. 


BOUN DARIES—Northeast: From Sioux 
City, Ia. via C. M. & St. P. Ry. through 
Manilla and Adel to Des Moines, thence via 
Cc. B. & Q. R. R. through Chariton to Albia, 
thence via W. Ry. ta Moravia, la., thence 
via C. M. & St. P. Ry. through Seymour to 
Missouri-Iowa state line. Western and 
Southern: From Sioux City, la., via Mis- 
souri River (east bank) to Iowa-Missouri 
state line, thence via Missouri state line. 
north boundary, to ©. M. & St. P. Ry. line 
running south from Seymour, Ia. 


ZONE NO. 43 


RESTRICTED TO FOLLOWING COALS 
—lIowa, Arkansas, Kansas, Missouri, Okla- 
homa. 

BOUN DARIES—Northeastern and South- 
ern: Iowa-Missouri state line from Missouri 
River to C. M. & St. P. Ry. running south 
from Moravia, Ia., through Chillicothe, M>.., 
thence via W. Ry. through Huntsville to 
Moberly, thence via M. K. & T. Ry. through 
New Franklin to North Jefferson City, 
thence via western boundary of Cole, Miller 
and Pulaski Counties, Mo., to St. L. S. F. 
Ry. thence via St. L. S. F. "Ry. through Le- 
banon, Springfield, to Missouri-Oklahoma 
state line. Western: Western boundary 
of Missouri. 


ZONE NO. 44 


RESTRICTED TO FOLLOWING COALS 
—Arkansas, Illinois, Kansas, Missouri, Ok- 
lahoma, Texas. 


BOUN DARIES—Northern and Eastern: 
From Arkansas-Missouri-Oklahoma state 
line east to Mississippi River, thence via 
Mississippi River (west bank) to Memphis, 
Tenn. Western and Southern: From Arkan- 
sas-Missouri-Oklahoma state line south to 
Cc. R. I. & P. Ry. running from Howe, Okla., 
through Mansfield, Danville and Little 
Rock, Ark., to Memphis, Tenn. 


ZONE NO. 45 


RESTRICTED TO FOLLOWING COALS 
—Alabama, Arkansas, Illinois (only on 
lines of St. L. S. W. Ry. and St. L. I M. & 
S. Ry), Kansas, Missouri, Oklahoma, Ken- 
tucky (Western), Texas. 

BOUNDARIES—Northern and Eastern: 
From Arkansas-Oklahoma state line via 
Cc. R. I. & P. Ry. running from Howe, Okla., 
through Mansfield, Danville and Little Rock, 
Ark., to Memphis, Tenn., thence via Mis- 
sissippi River (west bank) to Arkansas- 
Louisiana state line. Western and South- 
ern: South along Arkansas-Oklahoma state 
line from C. R. I. & P. Ry. Howe, Okla., 
to Mansfield, Ark., to Arkansas-Louisiana- 
Texas state line, thence east along Arkan- 
sas-Louisiana state line to the Mississippi 
River. 

ZONE NO. 46 


RESTRICTED TO FOLLOWING COALS 
—Alabama, Arkansas, Illinois (only on 
lines of St. L. S. W. Ry. and St. L. I. M. 
& S. Ry.), Kentucky (Western), Texas. 

BOUN DARIES—Northern and Eastern: 
From Arkansas-Louisiana-Texas state line 
east to the Mississippi River, thence along 
Mississippi River (west barik) to the Gulf 
of Mexico. Western and Southern: Louis- 
iana-Texas state line to the Gulf of Mexico, 
thence to Mississippi River. 


ZONE NO. 47 


RESTRICTED TO FOLLOWING COALS 
—Kentucky (Western). 

BOUN DARIES—Northern and Eastern: 
From Kentucky-Tennessee state line south 
of Fulton, Ky., east to L. & N. R. R. pass- 
ing south through Mitchellville, Tenn., 
through Nashville and Columbia to Iron 
City, Tenn., including Scottsville and Harts- 
ville, Ky., branches. Western and Southern: 
From Kentucky- Tennessee state line south 
of Fulton, Ky., via I. C. R.R. to Memphis, 
thence east via N. C. & St. L. Ry. to Perry- 
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ville, thence along Tennessee River (east 
bank) to Alabama-Mississippi-Tennessee 
state line, thence via Alabama-Tennessee 
state line to Iron City, Tenn. 


ZONE NO. 48 

RESTRICTED TO FOLLOWING COALS 
—Alabama. 

BOUNDARIES—Northern and ee 
From Memphis, Tenn., via N. C. & St. L. By. 
to Perryville, thence via Tennessee River 
(west bank) to Alabama-Mississippi-Ten- 
nessee state line. Western and Southern: 
From Memphis to Arkansas-Mississippi-Ten- 
nessee state line, thence east along Missis- 
sippi-Tennessee state line to the Tennessee 
River. 

ZONE NO. 49 

RESTRICTED TO FOLLOWING COALS 
—Alabama, Kentucky (Western). 

BOUNDARIES—Northern and Eastern: 
Tennessee-Mississippi state line and Ala- 
bama-Mississippi state line. Western and 
Southern: East bank Mississippi River to 
the Gulf of Mexico. 


ZONE NO. 50 

RESTRICTED TO FOLLOWING COALS 
—Kentucky (Southern), Virginia (all Black 
Mountain and Stonega daistricts in Lee, 
Dickenson, Wise, and western Russell Coua- 
ties of Virginia), Kentucky (Western), Ten- 
nessee, Georgia. 

BOUN RARIES—Northeastern: From Co- 
lumbia, Tenn., via L. & N. R. R. to Baugh, 
Tenn. Western and Southern: From Colum- 
bia, Tenn., via L. & N. R. R. through 
Lawrenceburg to Iron City, thence east via 
Alabama-Tennessee state line to Baugh, 


Tenn. 
ZONE NO. 51 


RESTRICTED TO FOLLOWING COALS 
—Alabama, Kentucky (Southern), Virginia 
(all Black Mountain and Stonega districts 
in Lee, Dickenson, Wise, and western Rus- 
sell Counties of Virginia), Tennessee, Geor- 
fla. 

BOUNDARIES — Northern: Tennessee- 
Alabama state line. Southwestern and East- 
ern: Tennessee River. 


ZONE NO. 52 

RESTRICTED TO FOLLOWING COALS 
—Alabama. 

BOUNDARIES—Northern and Eastern: 
Tennessee River to Alabama-Georgia state 
line, thence south along state line to Apa 
lachicola River, thence via said river to 
the Gulf of Mexico. Western and Southern: 
Alabama-Mississippi state line to the Guif 
of Mexico. 

ZONE NO. 53 

RESTRICTED TO FOLLOWING COALS 
—Kentucky (Southern, also Western, [to 
points on N. C. & St. L. and T. C. R.R. 
Nashville to Old Hickory and Hermitage, 
Tenn. inclusive), Virginia (all Black Moun- 
tain and Stonega districts in Lee, Dicken- 
son, Wise, and western Russell Counties 
of Virginia, also Clinch vw district in 
eastern Russell and Tazewell Counties), 
West Virginia (Eastern, also Southern, on 
©, & O. Ry. east of Charleston and N. & W. 
ty. east of Iaeger, W. Va.), Georgia, Ten- 
nessee. 

BOUNDARIFS—Northern and Eastern: 
From Mitchellville, Tenn., east along Ten- 
nssee-Kentucky state line to Virginia state 
line, gn ag via L. R. to Norton, 
thence via N. & W. R.R. through Roanok:e. 
Petersburg (and branches of N. & W. R. R. 
at Petersburg) to Norfolx, thence south to 








Virginia-Carolina state line. Western and 


Southern: From Mitchellville, Tenn., via 

& N. R.R. through Nash ville and Co- 
lumbia to Baugh, Tenn., including Scotts- 
ville, Ky., branch, thence along Alabama- 
Tennessee-Georgia state line, thence via 
North Carolina-Tennessee state line, thence 
via North Carolina-Virginia state line to the 
Atlantic Ocean. 


ZONE NO. 54 


RESTRICTED TO FOLLOWING COALS 
—Kentucky (Southern), Tennessee, Vir- 
ginia (all Black Mountain and Stonega dis- 
tricts in Lee, Dickenson, Wise, and western 
Russell Counties of Virginia), Alabama, 
Georgia. 

BOUN DARIES—State of Georgia and all 
of Florida east of Apalachicola River. 


ZONE NO. 55 


RESTRICTED TO FOLLOWING COALS 
—Kentucky (Southern), Virginia (all Black 
Mountain and Stonega districts in Lee, 
Dickenson, Wise, and western Russell 
Counties of Virginia), Tennessee, Georgia. 
West Virginia (Eastern). 

BOUN DARIES—Northern and Eastern: 
From Georgia-North Carolina-South Caro- 
lina state line to the line of the Sou. Ry. 
running south from Charlotte, N. C., through 
Chester to Columbia, S. C., thence via S. A. 
L. Ry. to Denmark, thence via Sou. Ry. to 
Charleston, S. C. Western and Seuthern: 
South Carolina-Georgia state line to the 
Atlantic Ocean. 

ZONE NO. 56 


RESTRICTED TO FOLLOWING COALS 
—Kentucky (Southern), Tennessee, Vir- 
ginia (all Black Mountain and Stonega 
Districts in Lee Dickenson, Wise and west- 
ern Russell Counties of Virginia, and Clinch 
Valley districts in Tazewell and eastern 
Russell Counties along the N. & W .Ry.), 
West Virginia (Eastern, on C. & O. Ry. 
and N. & W. Ry. and Virginian Ry.). 

BOUNDARIES—AIll of North Carolina, 
and that portion of South Carolina on and 
east of the line of the Sou. Ry. Charlotte, 
N. C., through Chester to Columbia, thence 
via S. A. L. Ry. to Denmark, thence via 
Sou. Ry. to Charleston, S. C. 

ZONE NO. 57 

RESTRICTED TO FOLLOWING COALS 
—No change contemplated. Coal to be sup- 
plied generally from low-volatile fields. 

BOUNDARIES—tThat portion of Virginia 
on and north of the N. & W. R.R. Graham, 
Va., to Norfolk, Va., including branches at 
Petersburg. 

EXPLANATION OF ABBREVIATIONS 
AND TERMS USED 
Baltimore & Ohio R. R. 
Coal & Coke Ry. 
Chicago & Eastern Illi- 
nois R.R. 
Caeeee & Northwestern 


Chestpenhe & Ohio Ry. 
Chesapeake & Ohio 
Northern Ry. 
Chicago, Burlington & 
Quincy R. R. 
Carolina, Clinchfield & 
Ohio Ry. 
Cleveland, Cincinnati, 
Chicago & St. Louis 
Ry. 
Chicago, Indianapolis & 
Louisville Ry. 
Chicago, Milwaukee & 
St. Paul Ry. 





& O. 


I 
Ww. 


a aq a aaw 
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CRLE&P. Chi . Rock Island & 
Pacific Ry. 
E. R. Erie R. R. 
G B. & W eg Bay & Western 
G. H. & H Galveston, Houston & 
Henderson R. R. 
G. R. & I Grand Rapids & Indi- 
ana Ry. 
H. E. & W. T Houston East & West 
Texas Ry. 
H. V. Hocking Valley Ry. 
I. C. Illinois Central R. R. 
K. & M. Kanawha & Michigan Ry 
K. & W. V Kanawha & West Vir- 
ginia R.R. 
L. & N Louisviile & Nashville 
R. R. 
L. F. Long Fork R. R. 
mm & Michigan Central R. R. 
M. K. & T. — Kansas & Texas 
M. R. R. Middlesborough R. R. 
M. St. P. & S.S.M.Minneapolis, St. Paul & 
Sault Ste. Marie Ry. 
N. & W. Norfolk & Western Ry. 
N. C. & St. L Nashville, Chattanooga & 
St. Loui s Ry. 
i A New York Central R. Rh. 
P. & W. V Pittsburgh & West Vir- 
ginia Ry. 
r. © ©, é@a bh Pittsburgh. Cincinnati, 
Chicago & St.Louis Ry- 
P. Co Pennsylvania Co. 
P. M. Pere Marquette Ry. 
Q. & C. Queen & Crescent ute. 
S. A. L. Seaboard Air Line Ry. 
Sou. Ry. Southern Ry. 
St.L. LM. &S8S St. Louis, Iron Moun- 
tain & Southern Ry. 
mm & Be oe Francisco 
y. 
St. L. S. W. a Louis-Southwestern 
=. 64 ¢ Toledo & Ohio Centra! 
= & Tennsanee Central R. R. 
y. Ry. Virginian Ry. 
W. & L. E. oe & Lake Erie 
‘ y: 
W. M. Western Maryland Ry. 
fe Ry. Wabash Ry. 
-é0. & Youngstown & Ohio 
River 
Z. & W. Zanesville & Western Ry. 
Summer From Apr. 1 to and in- 
cluding Sept. 30. 
Winter From Oct. 1 to and in- 
cluding Mar. 31. 
KENTUCKY 
Eastern All mines in eastern Kentucky 
on Sou. Ry. (Q.&C.), L. & N 


Cc. & N. &.W. and L. F 
Northeastern Sandy Valley & Elkhorn Ry. 
L. F., C. & O., and N. & W 
in Thacker, Big Sandy and 
Elkhorn districts. 
L. & N. in Hazard and Eli:- 
horn districts. 
Sou. Ry. (Q.&C.) and L. & N. 
in Harlan, Jellico and South- 
ern Appalachian districts. 
L. & N. and I. C. west of Louis- 
ville, Ky. 


WEST VIRGINIA 

Cc. & O. and N. & W. in low- 
volatile fields of Pocahonta;, 
Tug River and New River 
districts. 

K. & M., K. & W. V. and C. & 
C. west of Dundon. 

C. & O. and N. & W. in Kana- 
wha, Kenova and Thacker 
districts. 


Northern 


Southern 


Western 


Eastern 


Northern 


Southern 


KEY TO PRODUCING DISTRICTS 


Location of Numbers of Consuming 
Producing Districts Zones to which 
restricted 
pO eee ee #0, As 48, 49, 51, 
ee ee 5, 35, 36, 37, 39, 41, 
42, "43, 44, 45, 46 
California... . ics. ca B® 
eae 30, 31, 33, 35, 36, 37, 
38, 39. 
OE 6. 56s eee kGnted 1, 2, 3, 4, 4A, GA, 31. 
32. 34, 41. 
OO cccttinnared 50, 51, 53, 54, 55. 
Tne (summer)...2, 34, 41. 
MEE s.2cdthcce cone 3, 4, 4A, 5, 6, GA, 7, 
, 9, 10%, 11, 12%, 15, 
, 162, 207, 44, 45°, 46%. 
MN cconwecante 3, 8, 9, 10, 11, 12, 14, 
15, » 20. 
BR «es see ae 24, 5, 74, 35, 36, 41, 42, 
Pree 5, 35, 36, 37, 41, 42, 
, 44, 45. . 
Kentucky: 
errr nee 11, 14, 36. 17, 1, 
Northeastern 
GUD vdnde cet 


18’ 50, 51, 53, 54, 55, 
66 





WE ks cadescu 3 &£ €& Gh & MA Bh 

13, 15, 40, 45, 46, 47, 
49, 50, 53°. 

Maryiame .....ese% 57. 

6. <. eekadé 14, 15, 20, 21. 

ree 5, fs. — 37, 41, 42, 43, 

bin Gia sed 30° n. Se, 33, 34, 35 

New Mexico . 30, 35, 37, 38, 39. 

North Dakota ......1, 2, 31, 32, 33. 34 

EE “alGrates 6.435 .o-. 14%, 20, 21, 32, 33, 34 
25, 26, 27, 28, 29. 

Oklahoma ......... 6, 35, 36, 37, 39, 41, 

’ 42, 43, 44, 

0 ‘ 

Pennsylvania. ...... 27, 28, 5 

South Dakotas .... 2, 33, 


ode 34. 
Tennessee (M.R. R.) 11, 14, 15, 17, 18, 19, 
20, 22. 


Tennessce ......... 50, 51, 53, 54, 55, “56. 
A PE re ot om 39, 40, 44, 465, 
es Fe oi 30, 31, 33, 35, 36. 
Virginia (L. & N.) . 11, 14, 15, 17, 18, 20, 
Virginia® .......... 50, 51, 63. 54, 55, 56. 
Virginia? ..... a 


West Virginia: 





es 19, 23%, 2419 2510, 2910, 
53, , 56. 
a 14, J*. 20, 21, 23, 25, 
9 
Boutherm .....cs. 11, 14. 16, 16, 127; 19. 
20, 21, 22, 23, 24, 53. 
Wyoming ........ .30,'-31, 32, 33, 34, 35. 


1South bank Lake Superior and west ban«x 
Lake Michigan. 

— Danville district on Wabash Ry. 
only 

%Only on lines of St. L. I. M. & S. and St. 
L. S. W. Rys 


*To points in Iowa only. 

°To points on N. C. & St. L. and T. C. 
Nashville to Hermitage and Old Hickory, 
Tenn., inclusive. 

*On G. R. & I. only 

we mines in Columithne County, O., 
on 

SAIL: Black Mountain and Stonega districts 
in Lee, Wise, Dickenson and western Rus- 
sell. Counties. 

*Clinch Valley districts in Tazewell and 
eastern Russell Counties. 

Along lines of C. & O. and N. & W. to 
Cincinnati and Columbus, O. 
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A Key Extractor 
By A. P. M. WILKING 


Almost any master mechanic knows how difficult it 
is sometimes to extract a head key, especially when the 
key has not been removed for a long time or is rusted 
in. Most devices for this purpose are liable to bend 


















- SLEDGE 


KEY EXTRACTOR 


the key in forcing it out. The tool shown herewith 
gives practically a straight pull. The bar A is made 
either of round or square steel stock and has a nose 
B which catches behind the head of the key. C is 
a cast-iron or forged block with one or two handles, 
which slides over the bar and is used to ram against 
the shoulder D. 

One advantage of this device is that it can be used 
in confined spaces. 


How Would You Make This Casting? 
By M. E. DUGGAN 


On page 164 of the American Machinist Mr. Maple- 
thorpe makes a part reply to the above query by saying 
that “a sprue about 8 in. in diameter should be pro- 
vided, and this must be kept well filled during the 
pouring operation to insure the core being kept central.” 
I would like to ask Mr. Maplethorpe if he has ever 
seen a broken section of such a casting that showed 
the chamber in central position, and further, with his 
method, what assurance has he that the core is centrally 
set in the first place or that it remains central during 
the pouring operation? My experience, covering a 
period of 30 years, convinces me that it is impossible 
by the method in question to insure that the walls of 
the casting will be of equal thickness on all sides. The 
question is not how to produce a sound casting, but 
rather how to keep the core central, and what I wish 
to know is how can this be accomplished with certainty 
without the necessity of calling a special meeting of 
the board of directors to devise ways and means of 
making the pattern and mold. 











Now let us look at this job from another angle. On 
page 156 Mr. Brophy says: “If a piece has got to 
be hardened, harden it; but if it will work as well 
without hardening, do away with the extra expense.” I 
say if this piston must be cast with a solid end, cast 
it solid; but if by altering the bottom, or solid end, 
the piece will answer every requirement, and at the 
same time allow the production of a good, sound casting 
every time, with assurance that the chamber will be 
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THE RIGHT WAY TO MAKE THE MOLD 


central, let us make it that way, and cut out all the 
trouble and guesswork. 

A glance at the illustration will show the correct 
method of doing this. The hole in the bottom of the 
casting can be easily tapped and plugged. 


An Auxiliary Cope Flask 
By WILLIAM C. NELSON 


On page 589 of the American Machinist, under the 
title of “An Auxiliary Cope Flask,” an article by M. E. 
Duggan states that a pattern should be made so that 
as little of it as possible should be in the cope. 
He further states that nine out of ten patternmakers 
would make the same error he did, and in his plan of 
changing the molding of this piece he is doing the very 
thing he started his article with, “making as little of it 
as possible in the cope.” To prove this, his cross-ribs 
measure 3 ft. x 8 in., making 288 sq.in. of surface to 
each rib. In the two ribs together he has 4 sq.ft. of sur- 
face. Now the long rib, 9 ft. 4 in. x 7 in. equals 5 sq.ft. 
64 sq.in., and leaving out of question the bars in the 
cope flask it should be made in the drag as he finally 
decided. 
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Straight or Angular Notching Die 
By FRANK A. TIBBALS 


The illustration shows a handy 4-in. notching die 
which should be found very useful in any plant making 
sheet-metal goods. This die can be used for mitering 
angles for steel furniture frames; also for notching 
pans, trays and a variety of work of a similar character. 

There are four gages: two straight and two of a 
45-deg. angle, which will accommodate a wide range 
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milling-machine table, parallel with the machine spindle, 
the dovetail slot was cut across its end by means of 
angular cutters, and the recess milled out to clear the 
lug on the center plate as shown in Fig. 2. The holes 
were drilled and tapped for gib screws A and adjust- 
ing screws B. The center plate C, the shape of which 
is clearly shown in the sections, was made from a piece 
of tool steel, as was also the gib D. 

When these parts had been fitted to place and the 
screws put in, the bar was swung up in the lathe with 
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A STRAIGHT OR ANGULAR NOTCHING DIE 


of straight and 45-deg. work. The guide, which backs 
up the punch, is an important feature, as a great deal 
of the cutting is done on one edge of the die. 

The die is made in four pieces, each 1 in. thick. 
They are recessed in the holder. The punch is tongued 
in the cast-iron punch holder and is removable for 
grinding. Samples of the work turned out by this tool 
are shown in the illustration. 


Adjustable Bar for Boring Taper Holes 
By ALEXANDER TADENSZ 


Some years ago the writer was working in a small 
general-repair shop, where we occasionally had work to 
be bored taper, and as the taper was not always the 
same we had considerable difficulty in shifting centers 
to get the taper required. The boring bars were fitted 
with various-sized plugs in both ends, which made it a 
somewhat complicated problem to determine the right 
pair of centers to use for a given taper, and, further, 
the chances were against there being any centers for 
the desired taper in the bar, in which case it was neces- 
sary for one to become a “plugger” oneself and spend 
(wo or three hours in getting a bar ready. 

I suggested to the foreman the desirability of adjust- 
able centers, and receiving his permission proceeded to 
fit all the bars with adjustable center plates, as shown 
in Fig. 1. A bar being strapped crosswise on the 


one end in the steadyrest, a center drilled and reamed, 
and the rough ends of the center plate turned off flush 
with the periphery of the bar. Two more centers were 
drilled and reamed in the center plate 3 in. in either 
direction from the true center. The center line of the 





FIG. 1 FIG. 2 
FIGS. 1 AND 2. ADJUSTABLE BORING BAR AND DETAILS 


center plate must of course be parallel with a line from 
the point of the cutting tool passing through the center. 

The first bar fitted with this plate was 24 in. in 
length, and had }-in. adjustment of the center plate in 
either direction; therefore by using the center opposite 
the cutting tool and the limit of adjustment in the same 
direction, tapers of 1 in. per foot could be bored. A 
further range could easily be provided by making addi- 
tional centers in the plate. 
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HE necessity for machine tools 
and the fact that they are really 
back of all other production has 
been very clearly shown during 
the past year. The demand for 

machine tools for the building of Liberty 

motors alone emphasized the fact that with- 
out them no modern war program could be 
carried out. 


As yet, however, there has been no definite 
machine-tool program based on the broad, 
general need of these very necessary ma- 
chines for all the variety of materials which 
must be produced. And as a result this 
fundamental industry on which all production 
depends is neither as stable nor as efficient 
as it should be. 


ERE, as in other lines of work connected 
with the war, we can follow or at least 
study, the work of Great Britain to advan- 
tage. The Ministry of Munitions recognized 
the great importance of the machine-tool in- 
dustry to the country and took steps to organ- 
ize it thoroughly. Placing Alfred Herbert, 
probably the best known machine-tool manu- 
facturer in Great Britain, at the head of 
this machine-tool board it gave him wide 
powers in the handling of the machine-tool 
situation, making him and his staff almost 
machine-tool dictators of all Great Britain. 





This board directs the whole machine-tool 
activities of the country in a way that has 
proved extremely beneficial to all concerned. 
It directs, or at least consents, to the pur- 
chase of every machine tool which may be 
needed for essential industries. It prevents 
new firms from going into building machines 
with which the market is already well sup- 
plied and prevents the ordering of machines 
which may be scarce when a more common 
machine will answer for the work in hand. 


The need of such a board is seen when we 
learn that over two thousand men are neces- 
sary to handle all the details of this branch 


The Great Need of a 





of the Ministry of Munitions which are in 
their care. These men know the location of 
every machine tool in all Great Britain, and 
can in case of necessity take machines from 
one shop and place them where they can 
render greater service to the country. The 
preferences of the individual have given way 
to the greater need of the country as a 
whole. 


E already have the basis for such a 

service in this country, and it is highly 
desirable that a similar board should be 
established at an early date. The Machine 
Tool Section of the Council of National De- 
fense has, under the able guidance of George 
Merryweather, collected a mass of useful data 
of a similar kind. This list includes the loca- 
tion of practically every large machine tool 
in the United States, its size, the name of 
the maker and the age of the machine. This 
was collected so as to be of service in lay- 
ing out the machine-tool program for the 
making of heavy ordnance which is so sorely 
needed. It has not, however, been utilized 
to anything like the extent of which it is 
capable in rendering valuable service at this 
time. In fact, there are some departments 
which do not seem to know of the existence 
of this data, although every effort has been 
made to bring it to their attention. 






The establishment of some such board in 
this country would go far toward stabilizing 
the machine-tool industry and greatly in- 
creasing its usefulness to the Government. 
And unless this is done we shall encounter 
not only serious delays in the big-gun pro- 
gram but very unsatisfactory conditions in 
the machine-tool industry. 


ITHOUT criticising the delay in decid- 
ing upon the types of big guns to be 
built, as that is perhaps a strictly military 
question, there seems to be little excuse for 
not outlining as fast as possible the machines 
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Machine-Tool Board 


which are to be needed in the manufacturing 
program. . This can cert2inly be done even 
without knowing the exact design of the gun 
itself. For if there is no knowledge of what 
machines are to be used and no orders placed 
it will take months to. secure the machines 
needed for the making of the big guns. 


HE machine-tool builders of this coun- 

try are not only willing but anxious to 
help in every possible way. They will sub- 
mit to any just and reasonable plan of ap- 
portioning the work. which will insure the 
best results in winning the war. There will 
be no quibbling as to individual preferment 
or profits. But they ask, and they have a 
right to ask, that something definite in the 
way of a program be decided upon quickly. 
Some of the machine-tool shops are not run- 


ning at their maximum efficiency because: 


they do not know what will be needed, and 
they can get no definite assurances of any 
kind. 


COMMITTEE of machine-too! builders 

can easily be secured which will co- 
operate in every way with every Government 
department which requires machine tools. 
Such a committee would arrange to so divide 
up the work as to utilize the capacity of the 
different shops to the best advantage. Shops 
which could build large machines would 
doubtless concentrate on this work so far as 
their equipment will permit and leave much 
of the building of small machines to the 
smaller shops. 


A capable machine-tool board seems to be 
the most logical way of handling the situa- 
tion. This should be selected with great 
care by those who understand the real needs 
of the case as well as the available produc- 
tion of machine tools of various kinds. Orders 
should be placed with careful regard to all 
the conditions involved and should be given 
only to concerns whose present capacity is 
large enough to fill the order, unless it can be 





positively shown that by so doing the ma- 
chines can be delivered more quickly. And 
this is unlikely from almost every point of 
view. 

The well-established concerns should be 
made to utilize their full capacity before 
smaller builders or those engaged in other 
work are allowed to enlarge their shops to 
handle the new work, especially when such 
enlargement is to be made at Government 
expense. 


ITH an adequate board and a program 

for a machine-toagl reserve, and this 
should include machines for all branches of 
the army and navy, we should do away with 
rush orders in one shop and no orders in the 
next; with overtime and layoffs, and the un- 
settled feeling which always goes with such 
uncertainty. This reserve need not include 
small machine tools at all, unless conditions 
change materially, as these can now be pur- 
chased from stock in most cases. There is 
certainly no need of ordering them in large 
quantities, as was recently proposed, and 
from builders who have sprung up as a re- 
sult of war conditions. 


HE machine-tool builders are not asking 

for any favors. They have given freely 
of their valuable men at the call of the 
Ordnance Department and they will respond 
whenever and whatever the call may be. They 
are only asking for the opportunity to be of 
more service than they can possibly be under 
the present lack of a definite program re- 
garding the needs of the Government for the 
machines they build. 


And considering the fact that no heavy 
guns can be turned out until the machines 
for making them are built, is it too much 
to ask that this vital question be given im- 
mediate consideration? Not for the sake of 
the machine-tool builders, but that they may 
render greater service in the one great object 
which is nearest to all our hearts—the win- 
ning of the war. 
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This department is open to all new equipment of interest to shop owners. 
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Photographs and data 


should be addressed to Editorial Department, “American Machinist.” 


Advance Filing Machine 

The illustration shows a bench-type die-filing machine 
that has recently been placed on the market by the 
Advance Engineering Co., 848 Massachusetts Ave, In- 
dianapolis, Ind. The machine is of compact construction 
and the moving parts are balanced and inclosed. All 
bearings and wearing surfaces are of bronze and are 
replaceable in case of wear. The table may be tilted to 
an angle of 10 deg. on either side of the central or verti- 

















ADVANCE DIE-FILING MACHINE 


cal position, and may also be turned around on the base 
so that the driving pulleys can be located on either side 
or at the rear of the machine as desired. The spindle 
is provided with a special clamping device, by means of 
which a 4 x j-in. flat file may be used on the machine, the 
files ordinarily used being of the 4-in.-round or }-in.- 
Square variety. The machine is 114 in. high, has a 
stroke of 1 in., weighs 40 lb., and runs at about 500 
r.p.m. for ordinary work. 


. 


Swind Metal-Sawing Machine 

The illustration shows the improved No. 3} cold-metal 
Sawing machine that is being manufattured by the 
Swind Machinery Co., Widener Building, Philadelphia, 
Penn. The machine is automatic in action and will 
handle work up to 34-in. rounds. The machine is driven 
direct from the line shaft by means of a single pulley. 





The oscillatory, cylindrical carrier contained in the 
frame of the machine is provided with an eccentrically 
mounted saw spindle, the carrier being rotated by means 
of a rack and pinion which automatically feed the saw 
to the work. The drive is of the single-clutch-pulley 
type operating the drive shaft which extends longitudi- 
nally through the frame of the machine. The shaft is 

















SWIND NO. 34 METAL-SAWING MACHINE 


Floor space, 30 x 18 in.; capacity up to 34 in. rounds; siz. of 
saw, 14 x %& in.; net weight, 1100 Ib.; size of cylindrical car- 
rier, 184 in. in diameter by 10 in. wide. 
journaled at both walls of the frame and is secured in 
position by means of thrust collars. Power is trans- 
mitted through a worm and worm gear mounted on the 
drive shaft and is connected to the saw spindle by spur 
gearing. The automatic feed comprises a stationary- 
rack bar carried by the framco, a pinion shaft journaled 
in the carrier with a ratchet wheel on one end alli 
actuated by a bell-crank lever pivoted to the rear and 
wall of the carrier and eccentrically connected by means 
of a link which is fixed on the rear end of the saw 
spindle. A bearing cap at the upper end of the link is 
transversely slotted, permitting suitable feed adjust- 
ment for actuating the duplex pawls engaging the 
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ratchet wheel which rotates the carrier. The automatic 
knock-off mechanism consists of a bell-crank lever with 
an adjustable screw which disengages the pulley clutch 
when the cutting operation is completed. A handwheel 
serves to bring the carrier to its initial position. The 
oil pump is geared directly to the driving shaft and the 
lubricant is conveyed to the saw by means of flexible 
tubing. The oil reservoir is contained in the base, the 
front of which is open to permit the removal of chips or 
oil. Pads are provided for mounting a motor in case 
this type of drive is desired. 


Roller Smith Self-Timing 
Circuit-Breakers 

The Roller Smith Co., 233 Broadway, New York City, 
is now manufacturing a line of self-timing circuit- 
breakers, one of which is shown in the illustration. This 
is of the 60-amp., 250-volt, three-pole type, with rigid 
arm, plain-overload circuit-breaker, two self-timing 
attachments and wall mounting. The breaker itself is 
of standard construction, tending always to trip instan- 
taneously with the load for which it is adjusted applied. 
Interposed in the path of its trip armature is a pivoted 
hook-shaped barrier under two independent controis. 
One control is thermal. The expansion of a metal rod 
heated at the same rate the motor is heated by the pas- 
sage of the same current which drives the motor retracts 
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SELF-TIMING CIRCUIT-BREAKER 


the barrier and allows the breaker armature to trip 
if the heating is excessive, no matter how that excess 
comes about. This thus cares for the starting current 
and the variable motor-loading-protection requirements. 
The other control is electromagnetic, instantaneously 
retracting the barrier and allowing instantaneous trip 
if a heavy overload occurs. This takes care of the 
requirement that there shall be no delay should mechan- 
ically dangerous loads be suddenly applied. Both con- 
trols are adjustable, that is to say, both maximum 
current which may continuously flow and emergency 
overload trip values may be independently varied by the 
purchaser if desired. As sent out, however, they are 
set to cover the characteristics of the average motor of 
their normal ampere capacities and require no further 
adjustment. The breakers are built for a large number 
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of alternating or direct currents and voltages, and are 
made for plain-overload, overload combined with. one 
under-voltage. or shunt trip coil, or for overload com- 
bined with two under-voltage or shunt trip coils. They 
are also built with varying numbers of poles as required. 


Amalgamated Shell-Turning 
Attachment 


One of the problems in shell turning has been to 
obtain a smooth and proper degree of curvature on 
the shell nose. The lathe attachment here -illustrated 
has been designed to solve this difficulty. The noses 
of certain types-of shells are turned on curvatures 
of different radii, depending upon the size of the shell. 
When turning this curved surface in the modern shell 
shop it has been customary to use a lathe with a profile 
attachment, so that as the carriage was fed along the 
tool was guided for the proper cut. This method has 





SHELL-TURNING ATTACHMENT 


a disadvantage in that the angle that the cutting edge 
of the tool presents to the work is constantly chang- 
ing as the tool progresses along the curve. 

To correct this condition D. M. Derrom, the work’s 
manager of Winslow Bros. Co.’s shell plant, Chicago, 
has devised a carriage which is being put on shell 
lathes built by the Amalgamated Machinery Corpora- 
tion, Chicago. This is a development of the carriage 
shown in the American Machinist on page 483, Vol. 46. 
It has two cutting tools, so that while one tool is fol- 
lewing the curve of the profile another tool is cutting 
the straight part of the shell body and a double action 
is obtained which lets the operator complete two oper- 
ations in the time usually required for one. 

Two pivot points, one under the center line of the 
shell and the other back of it, are provided, because 
it would be impractical to build an extension arm long 
enough to reach the extreme radius point. The rear 
arm is arranged to carry a block which runs in a true 
profile form. 

Two racks operated by pinions from a rack attached 
to the lathe bed are provided to feed the pivot blocks 
along at the proper rate to keep the tool at the correct 
angle at all times and to turn the correct nose profile. 
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Washington, D. C., May 11, 1918—The huge orders 
recently placed for cars and locomotives should have a 
beneficial effect on the machine-tool industry which is 
beginning to suffer from the lack of information regard- 
ing ordnance requirements. This should also tend to 
afford a market for some of the smaller sizes of machine 
tools now being produced in excess of the demand and 
which are not likely to be needed for the big-gun 
program. 

Just how soon the orders for machine tools will come 
is not easy to say, but it is difficult to see how orders 
for 30,000 cars and 1025 locomotives can help being re- 
flected in machine-tool equipment. The influence of 
these orders is also 
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would be as anxious to see the industry in a stable con- 
dition as we are. 

This stability can be securéd by giving preference to 
the well-established builders of standard machines in- 
stead of encouraging new “war-baby” shops for any 
reason whatever. These shops have played their part 
in some cases and have been of value in helping pro- 
duction when it was needed. But they have no claim 
on orders which can be filled by the standard, old-es- 
tablished shops. The war babies have presumably made 
sufficient profit to cover all of their overhead charges. 
But in any case there should be but one consideration 
—what is best for the country as a whole, both now 

and after the war. 





likely to be felt when 


None of us should ask 





Mr. McAdoo gets 
around to ordering ma- 
chine equipment for 
the railroad shops. 
This has been one of 
the sources of great 
disappointment to the 
machine builders for a 
number of years. The 
needs of the shops are 
well known, but orders 
for machinery as well 





HE machine-building industry of the 

United States of America demands a 
full, fair and nonpartisan investigation of 
the charges made in connection with the air- 
craft program. The reputation of the in- 
dustry is at stake as well as that of the 
individuals concerned. It is time to lay all 
the cards on the table. 


or receive considera- 
tion for anything 
which benefits us as in- 
dividuals and is not 
calculated to favor the 
country after the war. 

We have been talking 
about ships as being 
the “neck of the bot- 
tle,” but the steel situ- 
ation has become a sort 
of cork which floats in- 











as rolling stock were 





to the neck and pre- 





put off on the plea of 
requiring advanced rates before purchasing. The ad- 
vance in rates, however, did not bring forth the orders, 
and both shop equipment and rolling stock continued 
to depreciate. The breakdown of the roads last winter 
was largely because of this condition. New locomotives 
and new cars demand new shop equipment, especially 
when the old is in such bad shape, so this order for rail- 
way equipment should help to stabilize the machine- 
tool industry. 

This does not mean that the machine-tool industry 
is asking to be coddled or is suggesting special favors. 
A stabilized basic industry benefits the whole country— 
and machine-tool building is an honest-to-goodness basic 
industry. Only the ore and coal industries precede it, 
and these would be of little value to modern civilization 
without the machine tool which works and shapes the 
ores to our uses. 

If the men responsible for any of the supplies for 
our army and navy could be made to understand that 
none of the products they need can be supplied without 
the aid of machine tools of some kind or other they 





vents us pouring out a 
full-sized stream. For the ships cannot be built with- 
out steel, and the same can be said of all other im- 
plements of war. The big guns, shells, rifles, trucks 
and airplanes all depend on steel in some form or other. 

The movement for controlling the use of steel has at 
last taken shape, many feeling that it might well have 
been done before. The use of steel in nonessential in- 
dustries is to be curtailed, and rightly so. The new 
theater now building in Washington might very well 
have been stopped before it was begun. The use of 
concrete for shop buildings, even for essential indus- 
tries, should be carefully considered, as every ton that 
can be saved should go to the building of ships and 
heavy guns. And there is every reason to believe 
that Mr. Baruch has the situation well in hand. 

The wails of the automobile builders should not be 
allowed to divert a single ton of steel from more use- 
ful purposes. One of the best-known plants has prac- 
tically given up building pleasure cars for the period of 
the war—and more should follow. Some touring cars 
and runabouts are as necessary as trucks, but the num- 
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ber to be built should be limited to war needs and none 
should. be built for joy riding. England and France 
have built practically no pleasure cars for three years, 
aud the sooner we get on a strictly war basis the better. 
This does not mean that plants should be shut down 
until their material is used up—or their capacity is 
needed—but no steel should be wasted on nonessentials. 

There is also another way in which steel can be con- 
served, and that is by reducing wastage to the lowest 
possible point. The preventing of spoiled work, the 
cutting out of uses of metal which are not absolutely 
necessary, the saving of steel and other materials, all 
play their part in winning the war. 


AvoIpD HYSTERIA ABOUT AIRPLANES 

Whatever may be the outcome of the airplane investi- 
gations it is well to bear in mind that in some cases at 
least the daily press of various localities has been 
known to have axes which required considerable grind- 
ing. The attempts to throw discredit on the authority 
of some of the investigators is unwarranted because I 
have personally seen the credentials in the case most 
under discussion. 

It should also be remembered that much of the criti- 
cism of the Liberty motor is inspired by those inter- 
ested in other motors. Nor should it be thought that 
no other motors are being tested out even now. The 
Liberty motor is a development of the Packard air- 
plane motor, which had over half a million dollars’ worth 
of experience behind it. It is not a perfect motor. 
There is no perfect motor anywhere. But if the men 
who would rather have no motors than have one which 
is not perfect can be induced to keep their hands off 
for awhile we can turn out considerably more than a 
hundred a day in a very short time. We are turning 
out a fair number already. 

This also seems a good time to answer some of the 
critics who ask why we didn’t build Sunbeam and Rolls- 
Royce engines instead of the Liberty. I have it on the 
best of authority that the Sunbeam was rejected on the 
advice of the British officials who had used these motors 
and that the Rolls-Royce company very generously can- 
celled a contract which ran into the millions because 
it could only supply a comparatively small number of 
motors a year even with a large factory in this coun- 
try. The Liberty was chosen because it could be manu- 
factured much more rapidly than any of the others. A 
thorough investigation will do no harm and may do 
much good, but let it be impartial, nonpartisan and fair 
to all concerned. 

Now that the lid is off of the airplane situation it may 
be well to call attention to several phases of the ques- 
tion which do not appear on the surface. As I pointed 
out in a previous letter there are many ways in which 
large sums of money could be spent and wasted with- 
out any logical basis for graft. It is not difficult to 
see the same trend in all the various activities.. The ma- 
chine-gun delay was very similar. It was decided to 


have no machine guns until the Browning gun could 


be produced, just as the best planes available here were 
not utilized in the hope of getting a better one. And 
the unfortunate thing is that the getting of a better 
one was not given to the most experienced men. 

To be more specific, the experience of the largest com- 
pany was almost entirely ignored, although they had 
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built more airplanes than anyone else in this country. 
They have built and are building many airplanes for 
the navy while the Signal Corps was attempting to im- 
prove the Bristol fighter. And the first design sub- 
mitted was so “improved” that it would not go together 
and hold the motor properly. It has now been altered 
so that we will probably have several hundred of them 
in the air before the summer closes. 

This is again very similar to the machine-gun ex- 


perience. The army tested the Lewis gun and con- 
demned it. The navy tested it and ordered a large 
number. In a similar way the navy has been utilizing 


the experience of the builders and is securing new air- 
plane equipment every week. 

It is not enough to look for graft or disloyalty in 
trying to find a reason for the delays which have oc- 
curred. The policy or attitude of mind which has shown 
itself at every turn must also be considered. 

The separation of the Signal Corps from the manu- 
facturing of aircraft is a needed step. But we must 
be fair enough to this department to state that they 
themselves asked for this separation before the pres- 
ent program was started. They evidently realized that 
manufacturing on a large scale was not within the 
proper field of men trained in Signal Corps work. 

If any one thing can be blamed for the delay it may 
well be laid to the lack of decision which prevented 
positive orders being given for both motors and planes. 
Any new product requires many changes, but in cases 
of urgent need we are often compelled to take machines 
which are not 100-per-cent. efficient until we can im- 
prove on them. But we do not put off all production 
until that time arrives. We may prefer beefsteak and 
mushrooms, but we eat war bread and cheese rather 
than go without. 

Many of these constant changes are laid to the Re- 
search Council, whose personnel is charged with be- 
ing thoroughly impractical in many cases. Specifica- 
tions for airplane instruments which emanate from 
this body seem to bear out this complaint, as they 
are often far from practical. All of these defects, how- 
ever, sink into the background when there is a man at 
the head with a vision as to the necessities of the case 
and backbone enough to overthrow petty obstacles to 
getting things done because perfection has not bee. 
reached. Those who know John D. Ryan say he is such 
a man. 


Men Wanted by Bureau of Mines 


Important chemical and other technical engineering 
work necessary for the prosecution of the war is being 
carried on by the Bureau of Mines Experiment Station 
at Washington, D: C. The services of trained men of 
the following classifications are urgently needed: 
Bacteriologists, biologists, chemists (inorganic, organ- 
ic, physical, electro), chemical engineers, draftsmen, 
electrical engineers, instrument makers, laboratory 
assistants, laborers, machinists, physiologists, 
plumbers, steamfitters, stenographers and _ skilled 
labor of various kinds. 

If your training fits you for any of these occupa- 
tions write for application forms to the Bureau of 
Mines, American University Experiment Station, 
Washington, D. C. 
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W. F. Wright has been appointed assis- 
tant purchasing agent of the Louisiana & 
— R. R., with office at Texarkana, 

rk. 

A, J. Beuter, formerly representative of 
the Baldwin Locomotive Works at San 
Francisco, Cal, has been transferred to 
Portland, Ore. 

W. B. Stokes has been appointed master 
mechanic of the Wrightsville & Tennille 
R. R., with office at Tennille, Ga., succeed- 
ing M. G. Brown, 

Thomas Spratt, formerly assistant pur- 
chasing agent of the Norfolk & Western 
R. R., with office at Roanoke, Va., has as- 
sumed the duties of purchasing agent. 

W. R. Gilpin, formerly road foreman of 
engines on the Union Pacific, with office at 
Evanston, Wyo., is now general air-brake 
inspector with headquarters at Omaha, Neb, 


E. Burton Smith, formerly affiliated with 
the Westinghouse Lamp Co., Bloomfield 
N. J., is now associated with the Interna- 
tional Arms and Fuse Co., Inc., Bloomfield, 

Thomas B. Dickerson is now acting 
superintendent of shops of the Central Rail- 
road of New Jersey with office at Elizabeth, 
N. J. He succeeds G. L. Von Dorn, re- 
signed. 

T. W. McBeath, formerly traveling fore- 
man of the Canadian Government Railways, 
with office at Moncton, N. B., has been ap- 
pointed master mechanic, with office at 
Moncton. 

T. Devaney, formerly general foreman of 
the locomotive repair shop of the Toledo, 
St. Louis & Western R. . has been ap- 
pointed master mechanic, with office at 
Frankfort, Ind. 

C. O. Davenport, formerly road foreman 
of engines of the Chicago, Burlington & 
Quincy R. R., with office at Alliance, Neb., 
has been made master mechanic, with office 
at Sterling, Colo. 

R. A, Wentworth, until recently superin- 
tendent of the Saco-Lowell Shops, Lowell, 
Mass., has assumed the duties of assistant 
superintendent of the U. S. Cartridge Co. 
of the same city. 

R. H. Dunbar, formerly mechanical en- 
gineer of the American Tube and Stamping 
Co., Bridgeport, Conn., has accepted a posi- 
tion with the Providence Engineering Cor- 
poration, Providence, R. I 

W. H. Winterrowd, formerly assistant 
chief mechanical engineer of the Canadian 
Pacific, has been made chief mechanical 
engineer, with office at Montreal, Que., suc- 
ceeding W. F. Woodhouse. 

John E. Lovely, formerly connected with 
the Vermont Farm Machine Co., Bellows 
Falls, Vt., is now with the Jones & Lamson 
Machine Co., Springfield, Vt. 

Vv. J. Mohler is now factory manager of 
the Moore Motor Vehicle Co., having offices 
at Danville, Ill. He was assistant manager 
of factories of the C. J. Tagliabue Manu- 
facturing Co., Brooklyn, N. Y. 

Charles T. Merrill, formerly assistant 
chief draftsman of the Draper Corporation, 
Hopedale, Mass., has entered the engineer- 
ing department of the James Hunter Ma- 
chine Co., North Adams, Mass. 


J. W. Reynolds has been appointed 
blacksmith foreman of the Southern Pa- 
cific with office at Tucson, Ariz., 
succeeding J. G. Ayers, who was promoted 
to a similar position at Portland, Ore. 


Dwight K. Bartlett, until recently assis- 
tant treasurer of the Builders’ Iron 
Foundry, Providence, R. I., is now with the 
Electro Bleaching Gas Co. and the Niagara 
Alkali Co., with headquarters in New York. 

E. C, Anderson, formerly mechanical en- 
gineer of the Colorado & Southern R. R., 
with headquarters at Denver, Colo., is now 
assistant mechanical engineer of the 
Chicago, Burlington & Quincy R. R., with 
office at Chicago, III. 

M. J. Powers, formerly master mechanic 
of the Denver & Rio Grande R Colo- 
rado lines, with office at Denver, Colo., has 
been appointed superintendent of motive 
power of the Colorado Midland, with office 
at Colorado Springs, Colo. 

H, P. Anderson, formerly mechanical en- 
gineer of the Missouri, Kansas & Texas 

R., has been made superintendent of 
motive power, with headquarters at Dension, 
Tex. He succeeds F. W. Taylor, who has 
been promoted to be general manager, with 
headquarters at Parsons, Han. 

J. M. Riordan, recently sales engineer 
of the Grant Lees Gear Co., Cleveland, 
Ohio, and formerly representing the Fellows 
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Gear Shaper Co., Springfield, Vt., in the 

central states, is now connected with the 

sales organization of the Cleveland Milling 

ene Co., 18511 Euclid Ave., Cleveland, 
oO. 

Erford J. Peebles has resigned his posi- 
tion as production engineer of the New 
Haven Clock New Haven, Conn., to 
take a position with C. E. Knoeppel & Co., 
New York. He has been assigned to indus- 
trial-engineering duties for the Emergency 
Fleet Corporation, United States Shipping 
Board, Washington, D. C. 

A. L. Roberts, formerly mechanical en- 
gineer of the Lehigh Valley R. R., was 
recently promoted to be master mechanic, 
with office at Wilkes-Barre, Pa., and J. P. 
Laux, formerly master mechanic, with office 
at Sayre, Penn., has been transferred to 
South Easton, Penn., and E. J. Kleinkauf, 
formerly general foreman at South Easton, 
has been appointed master mechanic at 
Sayre, succeeding Mr. Laux. 





Business Items 











S. A. Potter Tool and Machine Works is 
the new name of the De Mant Tool and 
Machine Co., Inc. The company is located 
at 79 East 130th St., New York. 


The Aborn Steel Co., Inc., 22 Clarke St., 
New York, has opened an office in 520 
Marine Bank Building, Buffalo, N. Y. The 
Buffalo Section is in charge of D. J.. Ma- 
honey as district manager for the Aborn 
Co. and the Century Steel Works. 


The American Graphite Co., a subsidiary 
of the Joseph Dixon Crucible Co., Jersey 
City, N. J., at its annual election elected 
the following officers: George T. Smith, 
president ; George E. Long, vice president ; 
. H. Sechermerhorn, treasurer; Harry 
Dailey, secretary. The directorate is the 
same as that of Joseph Dixon Crucible Co. 


The Joseph Dixon Crucible Co., Jersey 
City, N. J., at its annual and regular meet- 
ing of the stockholders on Monday, Apr. 
15, the following officers were elected: 
George T. Smith, president; George BE. 
Long and J. H. Schermerhorn, vice presi- 
dents; Harry Dailey, secretary; William 
Koester, treasurer; Albert Norris, assistant 
secretary and assistant treasurer. George 
T. Smith, William G. Bumsted, J. H. Scher- 
merhorn, George E. Long, Edward L 
Young, Harry Dailey and bert E. Jen- 
nings, directors. 


Trade Catalogs 











Pure Sheet Nickel. Driver-Harris Co., 
Harrison, N. J. This is an extensive bulle- 
tin on the subject of sheet nickel. 


Ball Bearings for Fractional Horsepower 
Motors. The Norman Co. of America, 1790 
Broadway, New York City. Folder 34 x 63 
inches. 

“Nickrome.” Driver-Harris Co., Harrison, 
N. J. Bulletin on “Nickrome” wire-mesh 
containers for heat treating and acid clean- 
ing processes. 


Loway Adjustable Stock Support. A. F. 
Way Co., Inc., Hartford, Conn. Circular. 
434 x 73. Describes an adjustable support 
for supporting the ends of long rods, etc., 
while bcing worked upon. 

Link-Belt Roller Chain. Link-Belt Co., 
Philadelphia, Chicago, Indianapolis. Book 
No. 358. Pp. 16; 6x9in.; illustrated. This 
book gives preliminary information on 
recent roller-chain developments. 

The Modern Motor-Driven Scraping Out- 
fit. Modern Manufacturing Co., 75 Third St., 
Bridgeport, Conn. Circular. Pp. 4; 83x11 
in. This circular gives a description of a 
motor-driven scraper outfit which is de- 
signed to do away with hand-scraping work 
on aluminum and brass castings. The burrs 
are held in a hand piece and are driven 
through a flexible shaft. They are made in 
a number of different styles and sizes so 
as to get into corners or other irregulari- 
ties in the work. 


Ludlum Steel. Ludlum Steel Co., Water- 
vliet, N. Y. Catalog. Pp. 156; 43 x 6% in. 
Cloth bound. This. catalog contains in- 
formation concerning the manufacture of 
steel and the use of various alloy elements. 
It deals with the effects of the alloys, 
change of properties, grain size, structure 
of steel, etc. It also gives correct forging 
and hardening temperatures for the various 
steels. The language employed throughout 
the catalog is that of the shopman and_ not 
the metallurgist. This catalog and treatise 
on the allotrophy of steel and the alloying 
of steel is for distribution free of charge. 
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Forthcoming Meetings 











American Society of Mechanical Engi- 
neers. Monthly meeting, second Tuesday. 
Calvin W. Rice, secretary, 29 West 39th 
St.. New York City. The May meeting, at 
which the subject of labor turnover wil! 
be discussed, will be held on Tuesday, May 
21. G..R. Woods of the Allied Machinery 
Co. of America will be chairman of the 
meeting. 


American Society of Mechanical Engi- 
neers. Spring meeting at Worcester, Mass. 
June 4, 5, 6 and 7, with headquarters at 
the Hotel Bancroft. 


Boston Branch National Metal Trades 
Association. Monthly meeting on_ first 
Wednesday of each month. Young’s Hotel. 
Ponald H. C. Tullock, Jr., secretary. Room 
41, 166 Devonshire St., Boston, Mass. 


Engineers’ Society of Western Pennsy]- 
vania. Monthly meeting, third Tuesday ; 
section meeting, first Tuesday. Elmer K. 
Hiles, secretary, Oliver Building, Pitts- 
burgh, Penn. 


The next convention and exhibit of the 
Georgia Retail Hardware Association will 
be held at Savannah, Ga., June 4, 5 and 6, 
1918, with the Savannah Hotel as head- 
quarters. Exhibits and convention sessions 
will be held in the new municipal audi- 
torium on Barnard St. Walter Harlan, 44 
Boulevard Circle, Atlanta, Ga., is secretary 
of the association. 


The National Gas Engine Association will 
hold its eleventh annual meeting at the 
Hotel Sherman, Chicago, Ill., June 3 and 4. 
The headquarters of the association are at 
Lakemont, N. Y. 


The spring convention of the National 
Machine Tool Builders’ Association for 1918 
will be held Thursday and Friday, May 16 
and 17, at the Marlborough-Blenheim Hotel, 
Atlantic City, N. J. Charles L. Taylor of 
Hartford, Conn., is secretary. 


A joint convention of the National Supply 
and Machinery Dealers’ Association, the 
Southern Supply and Machinery Dealers’ 
Association and the American Supply and 
Machinery Manufacturers’ Association will 
be held at Cleveland, Ohio, May 15-17. 
Among the important subjects to come up 
for action will be Government control of 
fuel, transportation and shipping of ma- 
terials and price fixing. The codperation 
of labor in war activities will also be dis- 
cussed at length. 


New England Foundrymen’s Association. 
Regular meeting, second Wednesday of 
each month. Exchange Club, Boston, Mass. 
Fred F. Stockwell, 205 Broadway, Cam- 
bridgeport, Mass. 


Philadelphia Foundrymen’s Association. 
Meetings first Wednesday of each month. 
Manufacturers’ Club, Philadelphia, Penn. 
Howard Evans, secretary, Pier 45, North 
Philadelphia, Penn. 


Providence Engineering Society. Month- 
ly meeting fourth Wednesday of each 
month. <A. E. Thornley, corresponding sec- 
retary, P. O. Box 796, Providence, R. L 


Rochester Society of Technical Drafts- 
men. Monthly meeting, last Thursday. 0. 
L. Angevine, Jr., secretary, 857 Genesee St., 
Rochester, N. Y. 


Society of Automotive Engineers, 29 
West 39th St., New York. Summer meet- 
ing to be held at Dayton, Ohio, June 17-18. 
Complete war program, at least half of it 
being devoted to the actual demonstration 
of war apparatus. All meetings will be 
held at riangle Park, a dinner being 
served Monday evening and _ luncheons 
Reservations may be secured 
at hotels Miami, Holden, Algonquin, Phil- 
lips and Bechel, or by writing the Dayton 
S. A. E. Committee, 137 North Ludlow St., 
Dayton, Ohio. 


Superintendents’ and Foremen’s Club of 
Cleveland. Monthly meeting, third Satur- 
day. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 


Western Society of Engineers, Chicago, 
mary, 1735 Monadnock Block, Chicago, III. 
Ill. egular meetings, first, second, third 
and fourth Mondays of each month, except 
July and August. Edgar S. Nethercut, sec- 


Technical League of America. Regular 
meeting, second Friday of each month 
Oscar S. Teale, secretary, 25 Broadway, 
New York City. 
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Condensed-Clipping Index of Equipment 








Lathe 
Willard Machine Tool Co., Cincinnati, Ohio 
“American Machinist,” May 2, 1918 


Reamers, Expanding 
Wetmore Mechanical Laboratory Co., Milwaukee, Wis. 
“American Machinist,” May 2, 1918 
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| This company has made a 
! number of improvements in the 
! Willard lathe since taking over 
! the Willard Machine and Tool 
Co. A quick-change box has 
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been incorporated, being bolted 
to the front of the bed. Its 
alignment is assured by means 
of tongues machined to the bed. 
One lever operating. the tumbler 
gear. gives 40 different feeds, 
while a seeond lever gives three 
gear ratios and reverse. Other 
feeds may be obtained by 
changing the gears at the end 
of the bed. All gears in the 
feed box are of steel, and shafts 
are supported at both ends. A bearing on Vs, 18 in. Taper 
new headstock has been incor- gibs are used on all sliding sur- 


. “ . , ted. It has a bearing of faces and micrometer dials are 
accomplished by means of two ground nuts, and the blades may porat 
be removed and replaced without taking the tool apart. Centers , 714 in. on the bed. Carriage used throughout 


are provided. ES SEE 18 ty ee ; : a af 
Lathe, 16-In. Production 
Hamilton Machine Tool (o., Hamilton, Ohio 
“American Machinist,” May 2, 1918 


























An expanding reamer of the floating type to fit a 3-in. turret 
hole for finish-sizing fuse holes on 155-mm. shells. Is self-center- 
ing and the blades are set on a left-hand angle. Expansion is 


Pianiag Machine, 36-Inch 
Liberty Machine Tool Co., Hamilton, Ohio 
“American Machinist,” May 2, 1918 





Swing over shears, 184 





The bed extends to the 
floor and the top _ is 
closed in between the Vs, 
except through the gear- 


ing section, which is re- 
inforced with girths. 
Bearings are provided 


with bronze wearing sur- 
faces and wick oiling is 
used. Housings are of 
box section, extend to the 
floor and are secured in 














place with taper plugs 
and bolts. Pads are pro- 





in.; swing over compound 
rest, 11§ in.; length be- 
tween centers with 6-ft. 
bed, 36 in.; front spindle 
bearing, 34 x 53 in.; rear 
spindle bearing, 24 x 3% 
in.; hole through spindle, 
1 in.; spindle nose 
threaded, 244 x 6 U. S. 
S.; ratio of back gear, 10 
to 1;- tail spindle, 2,5 in. 
diameter, 10-in. traverse; 
spindle speeds, 6 to 450 














r.p.m.; threads cut 2 to 


112, including 114; revo- 

lutions of spindle for 1 in. of carriage travel, 7 to 392; length 
of carriage bearing on shears, 27 in.; size of tools, § x 1 in.; 
capacity of steadyrest, 54 in.; weight with 6-ft. bed, 3480 Ib. 


vided in order that motor brackets can be attached at any time 
The feeds may be changed while the machine is in motion, and 
an index dial enables the operator to set the feed to the re- 
quired amount. 








Drilling Machine 
Buckeye Tool and Machine Co., New Philadelphia, Ohio 
“American Machinist,” May 2, 1918 


Pressure Toggle for Presses 
R. F. King, Monad=ock Block, Chicago, III. 
“American Machinist,” May 2, 1918 





This pressure toggle is for the 
purpose of regulating the pres- 
sure exerted on the work dur- 
ing the stroke of the press. The 
device may be so adjusted that 
the pressure will remain con- 
stant during the entire stroke 
or so that the pressure will in- 
crease or decrease toward the 
latter end of the stroke. The 
device is attached to the bolster 
plate with two rods and is ieft 
stationary, while the plate sup- 
porting the y agg pins is 
moved up or down for adjyst- 
ment to the length of the pins 
by meens of the handwheel. 
Blanking or other push-through 
work may be done without re- 
moving the toggle. Built in two 
sizes, 5000- and 10,000-Ib. 


Light Holder, “New Ycrk Universal” 
Light Holder Manufacturing Co., 79 East 130th St., New York 


City 


This device is for holding elec- 
tric lights in such position as to 
allow workmen to _ illuminate 
the work to best advantage} 
Made in several styles, designed 
to be supported from the floor, 
bench or other machine parts. 
By means of swivel movements 
and telescoping rods a universal 
adjustment is secured. A spring 

















“American Machinist,” May 9, 1918 





Height, 94 in.; drills to center of 27 in.; 
maximum distance spindle to base, 50 in.; 
maximum distance spindle to table, 33 in. ; 
traverse of table on column, 18% in.; move- 
ment of head on column, 22 in.; movement 
diameter of 
spindle, 2 to 24 in.; diameter of sleeve, 32 
slot in spin- 
dle nose, %, 4 in.; diameter of table, 22 in.; 
feeds, six, 0.006 to 0.048 in. per spindl> 
om, to 
a. 3 


of spindle in head, 12 in.; 


in.; diameter of column, 9 in. ; 


revolution; speeds, eighteen, 


r.p.m.; size of pulleys, 


in spindle, Morse No. 4 


Furnace, Bench No 118 


12 x 4 
space, 30 x 40 in.; weight 2500 lb.; taper 


500 
floor 














The Johnson Gas Appliance Co., Cedar Rapids, lowa 
“American Machinist,”” May 9. 1918 


Suitable for machine-shop and 
toolroom work. The fuel used 
is gas, and it is claimed that a 
temperature of from 1400 to 
1800 deg. F. is obtainable with- 
out the use of a forced-air blast. 
The plate in the front of the 
furnace is removable, which. is 
also true of the melting pot 
placed in the top. The side door 
can be dropped so that all of the 
heat can be concentrated in the 
chamber, and the heating of 


yoke is provided at the end for long rods is permitted by open- 
holding the ordinary lamp ing the side doors on the hood 
Socket. The bases are inter- and passing the work directly 
changeable so that various through. The furnace will heat 


Style holders may be used. 























Patent Applied For 


20 lb. of soft metal at a time or 
soldering irons up to 14 Ib. to 
the pair. 


























IRON AND STEEL 


The Government Schedule of steel prices went into effect Sept. 24. 
Pig iron was set at $33 per ton; pig iron differentials were announced by 
the American Iron and Steel Institute on Nov. 3. Washington ee 
sheet and pipe prices on Nov. 5. Warehouse prices have been revised, 
shown, by agreement between the War Industries Board and the = any 
houses; new schedule in effect Nov. 15. Effective Apr. 1. jhe price of 
basic iron was fixed at $32, and standard Bessemer at $35.20 A Valley 
furnace, prices of other irons remaining the same as last quarter. 


PIG IRON—Quotations per ton were current as follows at the points 
and dates indicated: 


Cur- One Month One 
rent Ago Year Ago 
No 2 Southern Foundry, Birmingham.. $33.00 $33.00 $38.00 
No. 2x, tt Cin. 66 6 one wo 602 ne os 34.25 a 43.00 
No. 2 Northern Foundry. Chicago...... 33.00 37.00 42.00 
*Bessemer, Pittsbureh ............... 36.15 37.25 44.95 
Pn - ccc oc cee bee eS OOS 32.00 33.95 42.00 
ee, Ue EEE wc cccceccescoees 34.25 33.75 42.50 
FE, We CU cc aterecigcceceeecsese 33.00 33.95 42.00 
No. 2 Southern Cincinnati............ 35.90 35.90 40.90 
Basic, Eastern Pennsylvania........... 32.75 33.75 38.00 


*Delivered Pittsburgh; f.o.b. Valley. 95 cents less 


STEEL SHAPES—tThe following base prices per 100 
structural shapes 3 in. by % in. and larger, and plates % 
heavier. from jobbers’ warehouses at the cities named: 


evens. ae * 


Ib. are for 
in. and 


-—— New York——_, 


One One ne ne 

Current Month Year Current Year Current Year 

Ago Ago Ago Ago 

Structural shapes . 4. 136 $4.195 $5.00 $4.20 96. 00 $4.20 $4.50 
Soft steel bars ..... 095 4.095 4.75 4.20 5.00 4.10 5.00 
Soft steel bar shapes. i: 095 4.095 4.75 4.20 4.50 4.10 4.50 
Plates, % tolin. thick 4.445 4445 7.00 4.20 7.00 4.45 6.50 





BAR IRON—Prices per 100 Ib. at the places named are as follows: 


Current One Year Ago 
E.G nce ctcctioesceseséeds $3.50 $3.60 
WOGGOUSO, WOW TORR. cc cc ccccccsccccce 4.70 4.25 
Warehouse, Cleveland ...........550eeees 4.10 4.00 
WEE, GED se eecccesceccecesones 4.10 3.90 


STEEL SHEETS—tThe following are the prices in cents per 
pound from jobbers’ warehouse at the cities named: 


a -— New York —. Cleveland -—Chicago— 

EPE 4 

Sat te e8s ese is ese ie ese 

- == Cy S 

EES 62 Se¢ S52 52 S42 2 Exe 
*No. 28 black....... 5.00 6.445 6445 9.00 6.385 7.75 6.45 7.50 
*No. 26 black....... 4.90 6.345 6.345 8.90 6.285 7.65 6.35 7.40 
*Nos. 22 and 24 black 4.85 6.295 6.295 8.85 6.235 7.60 6.30 7.35 
Nos. 18 and 20 black 4.80 6.245 6.245 8.80 6.185 7.55 6.25 7.30 
No. 16 blue annealed 4.45 5.645 5.645 8.50 5.585 7.20 5.65 6.70 
No. 14 blue annealed. 4.35 5.545 5.545 8.40 5.485 7.10 5.55 6.60 
No 10 blue annealed. 4.25 5.445 5.445 8.30 5.385 7.00 5.45 ry +4 
*No. 28 galvanized... 6.25 7.695 7.695 10.25 7.635 9.00 7.70 9.0 
*No. 26 galvanized.. 5.95 7.395 7.395 9.95 7.335 8.20 7.40 8.79 
No. 24 galvanized... 5.80 7.245 7.245 9.80 7.185 8.55 7.40 8.55 


*For painted corrugated sheets add 30c. per 100 Ib. for 25 to 28 gage; 
25c. for 19 to 24 gages; for galvanized corrugated sheets add 5c., all gages. 


COLD DRAWN STEEL SHAFTING—From warehouse to consumers 
requiring at least 1000 Ib. of a size (smaller quantities take the standard 
extras) the following discounts hold: 


Current One Year Ago 
a List plus 10% List plus 25% 
ye ee ee List plus 10% List plus 10% 
DEY svete ce eeiawek eae wag hee eke List plus 10% List plus 5% 


DRILL ROD—Discounts from list price are as follows at the 
places named: 


Extra Standard 
DT  , ¢abnteeacdecéeesccdeendcasesoenedeoue 30 % 40% 
Pe: Tes bach anse een taweceenebebeeneeee 35 % 40% 
ES oo DA a nib/a ia teh i ok'e 04ui a te are etbink aeleeadl 35% 40% 
SWEDISH (NORWAY) IRON—The average price per 100 Ib. in 
ton lots, is: 
Current One Year Ago 
A EN ee on 6s 6504604 b00000008 $15.00 $13.00 
i ee eeee dks se nndreves eee weed 15.00 10.00 
Tis 400 wa Mend 6600 6.0.0% © 0 Oe 18.50 12.30 


In coils an advance of 50c. usually is charged. 
Note—Stock very scarce generally. 


WELDING MATERIAL (SWEDISH)—Prices are as follows in cents 
per pound f.o.b. New York, in 100-Ib. lots and over: 


Welding Wire* Cast-Iron Welding Rods 


of va. Sp BE Ge. Beem. cn ccccce 16.00 
+ hh Rant No. i by 19 is. cccneee 14.00 
LARSEN OE VESe ER Be Bc ccccccce Be 
No peoeeeee ee 21.00 @ 30.00 ed a at Pe Senet cees 12.00 
, “No. 14 and 4. 
Ns. me vccegs en *Special Welding Wire 
Bk. Ue 6s cennetes J ER A rary ey ene $3.00 
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MISCELLANEOUS STEEL—The following quotations in cents 
per pound are from warehouse at the places named: 


New York Cleveland Chicago 

Current Current Current 
TD cedvcaniebons werne eas k a abibeaie ae 4.10 4.04 4.00 
, 0 BRR eee ee >.70 4.35 4.25 
Openhearth spring steel............. 7.50 8.00 7.50 
Spring steel (crucible analysis........ 11.00 11.25 11.00 
girth  ngnend EE ar ae 9.00 8.00 7.00 
 f grea P rr: 4.94% 4.75 4.95 
Cold- rolled a a ee 9.00 8.25 8.50 
Pe EE cbkcbeebadesee se wns oees 6.19% 6.00 7.00 


PIPE—tThe following discounts are for carload lots f.o.b. Pittsburgh; 
basing card of Nov. 6, 1917, for steel pipe and for iron pipe: 


BUTT WELD 
teel Iron 
Inches Black Galvanized Inches Black Galvanized 
ie % and %. ' 8% 17% Oe Biiwcecs 33% 17% 
Yor fee 48 % 3% % 
¢ SD Besscnes 51% 37% % 
LAP WELD 
Dt heeamine ae 44% 31 rr 26% 2% 
 & 2 err 47 % 34%% 2 OP Gicsces 28% 15% 
_ i eee 28% 5% 
BUTT WELD. EXTRA STRONG PLAIN ENDS 
%. % and %.. 49% % % to 1%..... 33 % 18% 
itnebav ee < 45 32% % 
OP ateéeee toa 36% % 
LAP WELD. EXTRA STRONG PLAIN ENDS 
S. sasecseees eee 42 330 % eee 27% 14% 
Bee BO Giccecs 45 % 33%% 2% to4....... 29% 17% 
Gi W- Gesvvcs 44% 32%% 4% to6....... 28% 16% 


Stock discounts in cities named are as follows: 


—New a ~ nes ~ _ re 
a al- 
Black vented Black vanized Black vanized 


% 3 in. steel butt welded 38% 22% 43% 28% 41.9% 26.9% 
3% to 6 in. steel lap welded 18% List 39% 25% 37.9% 23.9% 

Malleable fittings. Class B and C, from New York stock sell at list 
price. Cast iron, standard sizes, 15 and 5%. 


METALS 


MISCELLANEOUS METALS—Present and past New York quotations 
in cents per pound. in carload lots: 


Cur- One One Year 

rent Month Ago Ago 

Copper, electrolytic ........ccccceees 23.50* 23.50 33.00 
a ft i ee 2 98.00 85.0 65.00 
RS Ope gen ys 6.62% 7.25 10.50 
Spelter ELLE CE eM ALE Le Fo 7.25 7.50 9.75 

*Government price 
ST. LOUIS 

0 MR ee eee ett een 6.42% 7.10 10.50 
Ry sea ae alee Kha ae wad eke w ee 7.00 7.25 9.50 


At the places named, the following prices in cents per pound prevail, 
for 1 ton or more: 


-o——-New York——.. —Cleveland—,. — Chicago 
c | 
» = Soe a oo G 
$8 ess eds SE eso = ese 
68 S22 See Se Sse Be ses 
Copper sheets, base.31.50-33.00 32.00 44.00 35.00 42.00 31.50 43.00 
Co = wire (carload 
i niindeneh ote 32.00 32.00 39.50 34.00 41.00 31.00 40.00 
Brass sheets ...... 30.75 30.75 45.5 30.00 43.00 30.00 43.50 
Brass pipe base... 36.50 36.50 47.5 41.00 50.00 40.00 47.50 
Solder % and 
(case lots) ..... 62.00 62.00 39.50 51.25 36.50 60.00 35.50 


Note:—Solder very scarce. 

Copper sheets quoted above hot rolled 16 oz.. 
heavier, add Ic.; polished takes lc. per sq.ft. extra for 
under; over 20 in., 2c. 


BRASS RODS—The following De ee are for large lots, 
mill, 100 Ib. and over, warehouse; 25% to be added to mill prices 
for extras; 50% to be added to warehouse price for extras: 


cold rolled 14 oz. and 
20-in. widths and 





Current Year Ago 
BEER nc cccccccccccceccescccesccocsoeses $25.25 $42.00 
Dc .ccteessteadesace basen eehiba ‘ 26.25 4550 
CEE set ccccehatoeeeehesiee weet eee ° 30.00 42.00 
Cine e at andin ead Gednaleds te encbieies 28.00 42.50 
ZINC SHEETS—tThe following prices in cents per pound prevail: 
I re ee eee eer 19.00 
In Casks———_, -— Broken Lots—. 
ur- One ‘ur- One 
rent Year Ago rent Year Ago 
re 21.50 22.00 3.00 23.00 
 &  FroerenenQunin 20.00 23.00 20.50 23.25 
GED “ec coccocaccesscccs 21.00 22.50 21.50 23.00 


ANTIMONY—Chinese and Japanese brands in cents per pound, in 
ton lots, for spot delivery, duty paid: 


Curre Ago 
Ee ne ae ee oe 13.50 , = To00 
aS ton @8Oue 4d o.eeek be kai oar 


27.00 
36.00 





















May 16, 1918 
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SHOP MATERIALS AND SUPPLIES 


TTL) 


OLD METALS—The following are the dealers’ purchasing 
prices in cents per pound: 





7— New York — i? 
n m 
1918 Yr. Ago 1918 Yr. Ago Chicago 
Copper, heavy and crucible 22.00 25.00 29.00 29.00 22.75 
Copper, heavy and wire... 21.00 24.00 28.00 28.00 22.00 
Copper, light = bottoms 19.00 22.00 24.00 25.00 20.75 
Lead, heavy . eccseece 6D 8.00 6.00 9.00 6.00 
Lead, tea .....- séiceecees Oe 7.50 5.00 7.00 4.75 
Brass, heavy ....ee..---+ 14.2 16.75 18.00 18.00 22.00 
Brass, light ......-.0--- 10.50 12.50 14.00 14.00 11.50 
No. 1 yeilow brass turnings 12.50 17.50 19.00 18.00 12.50 
TMS cicccvcscetssssever 5.00 7.00 5.00 7.00 5.00 


ALUMINUM—tThe following prices are from warehouse at 
named: 
ane 90% p nm York Cleveland Chicago 
1 aluminum, guaranteed over 
* ingots for remelting (ton lots) our “Tb. 32.20c, 32.20c. 33 %c. 
This is the Government price for lots of from 1 to 14 tons. 


COPPER BARS from warehouse sell as follows in cents per pound, 
for ton lots and over: 


Current One Year Ago 
N Vee® cc cscse 26 OhaN e600 60 see ese wed -- 35.00 41.00 
Chicago 4 ia ini aon A ck ie Gin a Se coe Oe 43.50 
Pere ir  eee e ee -- 35.00 43.00 


BABBITT METAL—Warehouse prices in cents per pound: 
—New er ty es — Chica o——_., 


Current Yee ‘urrent ean Current b, 

.. 90.00 0.00" 100.00 74.00 100.00 ‘$008 

| .. 50.00 40.00 22.00 22.00 22.00 25.00 
SHOP SUPPLIES: 


NUTS—From warehouse at the places named, on fair-sized 
orders, the following amount is deducted from list: 


—New York—. ——Cleveland—, Chicago —. 
Current c 


Current One One ‘urrent One 
Year Ago Year Ago Year Ago 
Hot pressed square ....$1.05 $0.50 $1.40 $1.65 $1.05 $3. +4 
Hot pressed hexagon ... .85 .50 1.26 1.50 .85 
Cold punched square ... 1.00 .50 -75 2.00 1.00 3 $0 
Cold punched hexagon . 1.00 -50 .75 2.75 1.00 3. 00 


Semifinished nuts sell at the follo“ing discounts from list price: 


Current One Year Ago 
Ree rey ee ae a ee) eee 40% 50 % 
CED pi tckneeh ee nedvan an wad ah eee aes 50% 50% 
GD Sass iaseeteadsuaenenswenkawas 60 % 45% 


CARRIAGE BOLTS—From warehouses at the places named 
the following discounts from list are in effect: 


New York Cleveland Chicago 
2 fF ee errr 4 30% 45% 40—2 4 % 
ee OU Reto 10% 334 % 30—5 % 


MACHINE BOLTS—Warehouse discounts in the following 


sities: 
New York Cleveland Chicago 
% by 4 in. and smaller............ 30—5% 40—10% 40—10% 
Larger and longer up to 1 in. by 30 in. 30% 30—5 35—5 % 


WASHERS—From warehouses atthe places named the following 
amount is deducted from list price: 


For wrought-iron washers: 


New York ..... $3.00 Cleveland ..... $3.00 (thicago ..... $3.00 
For cast-iron washers the base price per 100 Ib. .s as follows: 
New York ..... $3.50 Cleveland ..... $3.50 Chicago ..... $3.50 


COPPER RIVETS AND BUBS sell at the following rate from 
warehouse: 


ee Burs, 
Current One Year Ago Current One Year Ago 


yt eland. List ja 10% List Le) 20% an plus 10% is pen? 10% 
cago. rice 
New York. 20% trem list 10.2% On fromList oy 20% 10.2% On ‘trom 


RIVETS—The following quotations are allowed for fair-sized 
erders from warehouse: 


ee ie New York Cleveland Chicago 
eee! ie CU Sa inc ccwsei ces 30 40% 40 % * 
SUNS os snc heahbnhedabaweduae 30 % 40% 40% * 


*For less than keg lots the discount is 35%. 

Button heads, §, J, 1 in. diameter by 2 in. to 5 in. sell as fol- 
lows per 100 Ib.: 
New York. .$6.09% Cleveland. 


Coneheads, same sizes 
New York. .$6.1 19% ~ Ary .$5.45 Chicago. 


.$5.35 Chicago. .$5.50 Pittsburgh. . $4.65 
.$5.60 Pittsburgh. . $4.75 





Speed Up—We have got to win the war 


MISCELLANEOUS 


SEAMLESS DRAWN TUBING—The base price in cents per pound 
from warehouse in 100-Ib. lots is as follows: 
a 5S Cleveland Bioage 
40.00 38.0 
39. 00 41.00 41.00 


For immediate stock shipment 3c. is usually added. The prices of 
course vary with the quantity .purchased. For lots of less than 100 Ib. 
but not less than 75 Ib., the advance is 1c.; for lots of less than 75 Ib. 
but not less than 50 Ib., the advance is 2%c. over base (100-Ib. lots): 
for less than 50 Ib, but not less than 25 ib., 5c. should be added to the 
base price; and for quantities under 25 Ib. the increase above base is 10c. 


TIN PLATES—Warehouse prices per box: 


Coke tin plate, 14 x 20: 
-—New York——. — Cleveland —. —— Chicago —. 


Jon. 11, Current One Current sour ae 
year 
ae ee cccoce.. Gane $10.00 $11.00. $10.50 $9.60 
E. Ge Gee Ub eecees ions 10.00 11.17% 10.65 9.75 
Terne plate, 20 x 28: 
Base Net Coat- 

ba eht Weight ing 

Ib. 2 ee $19.00 $18.95 $19.00 $17.00 $14.73 
L ¢ 14 Seen 19.30 19.25 19.30 19.50 15.10 
I. C. a. _Masedun sas 21.30 21.75 21.30 19.50 17.20 
1. C. Se Messe eeuns 21.50 21.75 21.50 17.25 15.80 
1.C. ie SEN Geaeer 22.00 22.50 22.00 8.35 16.30 
I.c.  _- Sree 2.50 23.25 22.50 19.75 17.40 
I.C. ah =a epenon 23.00 24.50 23.00 20.25 18.15 
1.C. _ x Seer 23.50 25.75 23.50 21.50 19.10 
I.C. ne ML Sos 66 ees 25.00 26.75 25.00 22.50 20.05 
I.C. ae 25.50 28.00 25.50 23.55 21.40 


Note—Quotations for New York furnished eA 


on application. 
Above are the last market prices quoted, about Jan ° 


COTTON WASTE—The following prices are in cents per pound: 
———New York—_ 
‘ Current One Year Ago Cevgient 
\. re 11.00 to 13. 00 10. “00 to o 12. 00 12.50 
Colored mixed 8.50 to 12.00 10.00to12.00 12.50 


Chicago 
12.00 to 16.50 
11.50 to 14.00 


SAL SODA sells as follows per 100 Ib.: 


Current One Month Ago One Year wed 
New York $1.75 $1.75 $1.75 
Philadelphia 1.75 1.75 1.75 
Cleveland 2.35 2.35 2.10 
Chicago 2.00 2.00 2.00 





COKE—tThe following are prices per net ton at ovens, Connells- 
ville, and cover the past four weeks: 


ay 9 May2 aApr.25 Apr.18 
oO Tee TTT Te eT Cre $6.00 $6.00 6.00 $6.00 
OT 7.00 7.00 7.00 7.00 
WIPING CLOTHS —Jobbers’ price per 1000 is as follows: 
13% x13% 13%. 20% 
NS ig eee snk seca gansereéecregenn’s =: ioe 
Chicago. akc cates Cedeana ee aos een es Soe am 48.00 50.00 
AY—tThe followin rices prevail: 
a ee a Current 1 Month Ago 
cain cn deecaeesanctensews 109. Ib. bag 99. 50 $0.50 
GEE tec heceveccscecsetencse 5-lb. bag 2.50 2.00 


ROLL SULPHUR in 360-lb. bbl. sells as follows per 100 Ib.: 


Current One Month Ago One Year Ago 
SE Pere $4.30 $4.30 $2.85 
GED -cahusccesdicves 4.50 4.50 3.50 
EY re 4.65 4.00 2.70 


LINSEED OIL—These prices are per gallon: 
-—New York—, — Groveland ne Carn Ging = _ 


Current One ee. rrent 
Year Ago Y ar yo 
Raw per barrel. - &. 55* $1.31 $1.05" ar Fe 32 $1.65 $1.28 
5-gal. cans ....... 1.65* 1.41 1.80 1.42 1.75 1.33 
* Nominal. 


WHITE AND RED LEAD in 500-ib lots sell as follows in cents 
per pound: : 





—_ -— White——_. 
Current 1 Year-Ago Current 1 Yr. Ago 
Dry Dry 
and and 
Dry In Oil Dry In Oil In Oil In Oil 
25- and 50-lb. kegs 11.25 11.41 11.75 11.50 1.25 11.50 
12%-Ib. keg ..... 11.47% 11.62 12.00 11.75 11.47 11. b 
100-Ib. keg ...... 11.02 11.19 12.25 12.00 11.02 12.00 
5-Ib. cans cocvce ches 15.25 13.75 13.50 11.82 13.50 
SON Ge 60s bo522 13.72 14.62% -. 18.50 138.72 eecee 














































































NEW 
and 
ENLARGED 
SHOPS 


Consult the Buying Section 
when in need of machinery or supplies 











METAL WORKING 











EW ENGLAND STATES 


Remington Arms- 


Conn.,* Briageport—The 
177 Palisade Ave., 


Union Metallic Cartridge Co., 
manufacturer of fire arms and ammunition, 
plans to build a 2-story, 50 x 223 ft., two 1- 
story, 60 x 120 ft.. a 112 x 256 ft. and other 
additions to its plant. , 


" vonn.,~ Bristol—The Dunbar Bros. Co., 80 
South St., manufacturer of clock springs, plans 
to build a 4-story, 45 x 120 ft.. a 4-story, 


35 x 60 ft. and a 1-story, 32 x 45 ft. additions 


to its plant. 


Conn., Hartford—The Maxim Silencer Co., 81 
Homestead Ave., has awarded the contract for 
a 1%-story, 30 x 300 ft. factory addition for 
the manufacture of gun attachments. Esti- 
mated cost $20,000 
New Britain Ma- 


Conn., New Britain—The 


chine Co.. 140 Chestnut St., plans to build a 
100 x 340 ft. addition to its plant on South St. 
Estimated cost, $125,000 

Conn., New London—The Bureau of Yards 
and Docks, Navy Dept.. Wash., plans to build a 


machine shop here. Estimated cost, $13,000. 


Me., Biddeford—The Saco-Lowell Co., ma- 
chinists, has awarded the contract for a 1- and 
2-story addition to its plant. Noted Apr. 18. 


Me., Hampden—The Bangor Shipbuilding Co., 
Bangor, is having plans prepared for the erec- 
tion of a shipbuilding plant here. 


Me.,, Oldtown—Fire recently damaged the ma- 
chine shop of the T. M. Chapman's Sons’ Co. 


Mass., Boston—The B. L. Sawyer Estate, c/o 
Andrews & Rantoul & Jones, Arch., 50 Congress 
St.. has had plans prepared for a 6-story gar- 
age. 


Mass., Holyoke—The Deane Steam Pump 
Works, 37 Appleton St.. has had plans prepared 
for a l-story, 50 x 200 ft. adition to its foun- 
dry. Howes, c/o owner, Arch. 


Hyde Park—The Mason Regulator Co. 
reinforced 


Mass., Hy 
plans to build a 3-story, 80 x 160 ft. 
concrete factory on Hyde Park Ave. 


Mass., Malden—Morton & Co., 36 Mountain 


Ave., is having plans prepared by E. E. Jordan, 
Arch., South Weymouth, for a 2 and 3 story. 
55 x 80 ft. brick and steel service station. 


Estimated cost, $25,000 


Mass., North Andover—Hhe Davis & Furber 
Machine Co. has awarded the contract for the 
erection of a 2-story, 80 x 160 ft. asesmbling 
plant and also for extensive alterations to its 
forge shop. 


Crowninshield 


Mass., South Somerset—The 
75 x 


Shipbuilding Co. plans to build a 1-story, 
100 ft. reinforced concrete machine shop. 


Mass., Worcester—M. Barsky. “1 Green St., 
has had plans prepared by E. T. Chapin, Arch, 
340 Main St.. for a 1-story, 134 x 200 ft. gar- 
age. Estimated cost, $40,000. 


Mass., Worcester—The Harwood & Quincy 
Machine Co., 50 Lagrange St., has had plans 
prepared for a l-story addition to its factory. 
J. T. Rowan, Arch., 7 Water St., Boston, re- 
ceiving bids. 


liyer Insulated 
will soon re- 


Pawtucket — The 


R. L, Co 
249 North Main St., 


Wire Co., 
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ceive bids for a 3 story, 83 x 170 ft. brick mill 

factory, to be erected at 249 North Main St. 

Estimated cost, $80.000. C. A. Bell, care of 

vs Insulated Wire Co., Archt. Noted 
ay ° 


MIDDLE ATLANTIC STATES 


Del., Wilmington—Pusey & Jones, foot of 
Ponlar St., has had new plans prepared for a 
foundry, pattern storage and pattern shop. Esti- 
mated cost, $200,000. G. F. Paulding, Arch., is 
receiving bids. 


N. d, mie Dexter Metal Manufac- 
turing €o.. o A. Parent, Front and Arch St., 
- receiving ids for a 1-story addition to its 
plant. 


N. J., Elizabeth—Rowe & Davis, 1066 East 
Grand St., has awarded the contract for a 1- 
story, 25 x 100 ft. and 20 x 37 ft. machine 
shop. Estimated cost, *10,000 


d., Newark—The Sanders Manufacturing 
“odd 8th Ave.,. manufacturer of meat cutting 
machines, has had plans prepared by W. J. 
Fitzsimmons, Arch.. 207 Market St., for a 
ary A 22 x 80 ft. factory. Estimated cost, 

2,000. 


Co., 


N. J., Trenton—The Trenton Malleable Iron 
Co. has aw arded the contract for a 1-story, 50 x 
100 ft. factory, to be erected on New York Ave.., 
for the manufacture of iron castings. Estimated 
cost, $10,000. Noted Oct. 4 


N. Y., Buffalo—The Buffalo Wash Tray 
Works, 579 Tonawanda St., manufacturer of 
metal goods, has had plans prepared for a 1- 
story factory. Lewis & Hill, Arch., Brisbane 
Bldg., receiving bids. Noted Apr. 25. 


N. Y., Buffalo—The Ferguson Steel and Iron 
Co., Greene and Stanley St.. has acquired a 7- 
acre site on the Buffalo River. near the foot of 
Hamburg St., and plans to build a shipbuilding 
plant. E. P Butts, Mer 


N. Y., Cortland—The Edlund Manufacturing 
Co., c/o “Cooley & Edlund, has awarded the con- 
tract for a 1- -story factory for the manufacture 
of vises and drill presses. Estimated cost, $20.- 
000. Noted Apr. 25. 


Dunkirk—The American Locomotive 
Co., North Jay St., Schenectady, will soon award 
the contract for a l-story, 75 x 100 rein-con, 
steel and brick machine shop to be erected 
here. Estimated cost $40,000. R. H. White, 
North Jay St.. Arch. Noted May 9 


N. Y.. 


N. Y., Fulton—The Fulton Steel Corporation, 
Woolworth Bldg.. New York City, has had plans 
prepared for a i- -story addition to its foun 
H. C. Beaver, Pres. J. Dixon, c/o owner, Engr. 
Noted Mar. 7. 


N. Y., New York—(Borough of oe) — 
The Cortelyou Building Co.. 1181 Myrtle Ave., 
plans to build a 1-story. 100 x 180 ft. garage 
on 17th St. and Prospect Park West. About 
$20,000. W. B. Wills, 1181 Myrtle Ave., Arch. 


. ¥., New York—(Borough of Brooklyn)— 
Th Decorated Metal Manufacturing Co., 196 
Degraw St.. has awarded the contract for re- 
modeling a 4-story, 38 x 40 ft. tenement as an 
addition to its plant and also for building a 
l-story rear extension. Estimated cost, $20,000. 
Noted Oct. 11 


N. Y¥., New York— (Borough of Brooklyn)— 
R. S. Hagar, 3407 Ave. L, will receive bids June 
10 for a l1-story, 100 x 100 ft. garage to be 
erected on Nostrand Ave. and Pulaski St. Esti- 
— ar $20,000. B. Dreisler, 153 sen 

t., Arch, 
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¥., New York—(Borough of Brooklyn)— 
Renity Associates, 162 Remsen St., will soon 
award the contract for a 1-story, 109 x 119 ft. 
brick garage, to be erected on Bway. and Rut- 
ledge St. Estimated cost, $25,000. B. Dreisler. 


New York—(Borough of Brockiyn)— 

“toda” Shipyards Corporation, 15 Whitehall 
Fa New York City, has awarded the contract 
for an addition to its shipbuilding plant at the 
foot of Henry St., here. 


N. Y¥., New York—(Borough of Brooklyn )— 
153 Remsen St., Arch. 

The Welz Zerwick Co., Myrtle Ave. and Wyckoff 
St., will soon receive bids for two 1-story, 38 
x 100 ft. and 40 x 100 ft. garages, to be erected 
on Jamaica Ave., near Woodlawn St. Estimated 
cost, $40,000 


New York—(Borough of Manhattan )— 
Ste Horton Ice Cream Co., 205 East 24th 
New York City, plans to build a 1-story 
130th and 131st 


The'J 
St., 

garage, at Park Ave. between 
St. Estimated cost, $50,000. 


N. Y., New York—(Borough of Queens)— 
The Central Smelting and Refining Co., 1178 
Bway., New York City, has awarded the con- 
tract for a 1%-story, 75 x 180 ft. smelting 


plant to be erected on Borden Ave.. Haywood 
= “ Sts. Estimated cost, $51,000. Noted 
ar. \ 


N. Y¥., New York—Borough of Queens)——The 
Dukeshire Steel & Forge Co. viene to build a 
l-story foundry on Creek .. Maspeth.  Esti- 
mated cost, $15,000. 


N. Y., New York—(Borough of Queens)— 
Fire recently damaged the plant of the Meurer 
Steel Barrel Co., 3rd and Olive St., Long Island 
City. Loss $125,000. 


N.- Y., New York—(Borough of Queens)—H. J. 
Nurick, Arch., 957 Broadway, Brooklyn, will re- 
ceive bids June 1 for a 1- -story, 100 x 102 ft. 
ay . to rected on Jackson Ave. and 6th 
Long Island City, for L. Gold, 44 Court St.. 
Brookiyn. Estimated cost, $20,000. Noted 

ay 4. 


N. Y¥., New York—(Borough of Queens)—J. 
Polacheck Bronze and Iron Co., 480 Hancock St., 
Long Island <i will soon receive bids for a 
l-story, 75 x 100 ft. foundry. Estimated cost. 
$35,000. R. Holstein, 480 Hancock St., Arch. 


N. Y¥., New York—( 3% — s,s Queens—The 
Sage Foundation Homes Co. 
pared for a l-story garage to be 
way Pl. near Continental Ave., Forest Hills. 


. ¥., New York—(Borough of Richmond)— 
ne’ Federal Government will build a machine 
shop in Tompkinsville. Estimated cost, $95,000. 


. Y., Ossining—The Hudson Wire Co., Snow- 
pe “Ave., manu acturer of wire products, plans 
= build a 2-story, 25 x 35 ft. addition to ite 
plant. 


¥., Rochester-—The High Speed Hammer 
-— “Norton St., has awarded the contract for 
i-story, 53 x 101 ft. and a 2-story, 18 x 53 ft 
additions to its plant to be erected on Clinton 


Ave. Estimated cost, $40,000 
Penr., Apollo—The Apollo Steel Co. hae 
awarded the contract for a 1-story, brick and 


steel addition to its plant. Estimated cost, 
$45,000. 


Penn., Conshohocken—The Conshohocken Iron 
and Steel Co. has aw the contract for the 
erection of an ore crushing mill, 


Penn., Hanover—The Hanover Wire Cloth Co 
East "Middle St., is having plans prepared for 
a l1-story, 100 x 150 ft. adition to its plant 
Noted May 9. 
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T= rough blanks F 
ready for making the 
cylinder forgings are 
shown in Fig. 1. These are 
cut from long bars, of which 
six at a time are placed 
in the furnace to heat pre- 
paratory to drawing out 
the tong holds. In Fig. 2 
the cylinder forgings are 
shown as they come from 
the rolling die. The roll- 
ing dies are used in a 4500- 
lb. steam hammer. The 
forge men turn or roll the 





Speed Up—We have got to win the war 


By G. D. RANGER 


Factory Manager Standard Gauge Steel Co. 


Now that so much interest.1s centered in the 
manufacture of airplane engines a description of 
successful methods installed by men at the Stand- 
ard Gauge Steel Co., Beaver Falls, Penn., for the 
production of one type of Curtiss airplane cylin- 
der may be of assistance to those contemplating 
the manufacture of similar cylinders. 
lowing article covers the operations in their se- 
quence, but for obvious reasons omission has 
been inade of specific. sizes and other data. 


At A, in Fig. 6, is shown 
one of the cylinder forgings 
ready for the rough-turning 
operation, the object of 
which is to remove the flash 
B on the cylinder head. 
This operation is done on 
an ordinary engine lathe 
provided with a four-jawed 
chuck €, a revolving tail 
center D and special tool- 
post FE. The pilot F is 
gripped by the chuck while 
the revolving tail center 
D sets on the bulge G on 


The fol- 








forging after each stroke of 
the hammer, anywhere from 40 to 350 strokes being 
necessary to finish the work in this operation. The tong 
holds and extruded shank caused by rolling are then cut 
off by a cold saw, as shown in Fig. 3. The forging is 
then ready for upsetting and forging the head, in which 
the valve seats are formed. The die for this operation is 
shown in Fig. 4. The part that holds the body is made 
in halves A and B, which are held together by a hinge at 
the back and a bar C and wedge D at the front. The 
upper die E, which is carried by the steam-hammer ram, 
makes the impression for the cylinder head. In Fig. 5 





= the head of the cylinder. 
During this operation the body of the cylinder is also 
brought to nearly uniform size so that it will fit the 
chuck used on the drilling machine in the next operation. 
In our work we use one of the commercial cutting com- 
pounds for lubricating the cut. 

The cylinder forgings now pass to the drilling opera- 
tions shown in Figs. 7, 8, 9 and 10. These operations 
are carried on in Colburn and Baker drilling machines. 
The first drill is 2} in. in diameter, the second 33 in., 
and the third 4? in. The final operation on these ma- 
chines is finishing the bottom of the inside of the cylin- 





FIGS. 1 AND 2—ROUGH AND FINISHED FORGINGS 


Fig. 1—Rough blanks cutoff and tong holds forged. 


are shown the finished forgings for’the cylinders, which 
when annealed are ready for the first machine operation. 
It may be mentioned in passing that these forgings in 
the rough weigh a trifle over 100 Ib. each and that the 
finished cylinder weighs about 9 lb The loss in scrap 
is therefore a trifle over 90 per cent. 





Fig. 2—Forgings as they come from the rolling dies 


der with the bottoming tool shown in Fig. 10. The 
bodies of the drills are of special carbon steel with in- 
serted bits of high-speed steel. There was at first some 
trouble caused by the breaking of the feed mechanism, 
owing to the heavy duty imposed upon the drills. This 
was overcome by the-introduction of a safety device in 
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CUTTING OFF HEADING DIES, DRILLING OPERATIONS 


Fig. 5—Forgings in the rough (weight, 100 Ib. each). Fig. 6— 


FIGS. 3 TO 10. 
Fig. 8—Bottoming tools for first hole. Fig. 9—Drill with high- 


Fig. 3—Cutting off the scrap ends. Fig. 4—The heading die 
ough turn and remove flash. Fig. 7—Drilling the cylinder bore. 
speed tip for larger hole. Fig. 10—Bottoming tool. 
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Figs. 8 and 9 show the two types of inserted bits 
used. The one in Fig. 8 is for bottoming the first drilled 
hole; that shown in Fig. 9 is for drilling the larger 
hole, and the one shown in Fig. 10 is for bottoming the 
larger hole. Figs. 8 and 10 clearly show the construc- 
tion of the chuck, and in Fig. 8, at A, the height block 
on which the cylinder rests will be readily seen. 

The valve openings are drilled in the next operation, 
shown in Fig. 11. The forging is held in a vise, the 
jaws A of which are opened and closed by a right-and- 
left-hand screw. The drill is guided in this operation 
by the vertical flanges of the valve openings forged in 
the cylinder head. The vise and work are traversed on 
a slide at the back by means of the lever B. The index 
pin C locks the slides and work in position for drilling. 

On completion of this operation the rough-drilled 
work goes to the heat-treating department. After being 
heat treated the work is set up on the clamp jig A, Fig. 
12, and located, as shown, with relation to the cutter B 
to mill the space C between the flanges of the valve 
openings. The object of this is to insure proper circu- 
lation of cooling water when the cylinder is completed. 

The next operaticn is milling the top of the rocker- 
arm bosses A, Fig. 13. For this operation the same 
jig is used as that shown in Fig. 12. The vertical flanges 
which surround the valve openings are finished on their 
outsides by a hollow-milling operation, shown in Fig. 
14. This operation in our works is termed “rousting.” 
For this an index jig is used in a vertical drilling ma- 
chine. The object of this operation is to prepare the 
work for the reception of a plate in the next operation. 
This plate is of j-in. boiler steel, and forms the outer 
wall of the water jacket at the top of the cylinder. The 
plate A, Fig. 15, is provided with two large holes B, 
fitting the hollow-milled vertical flanges completed in 
the previous operation, and two smaller holes for the re- 
ception of the bosses, which later will be drilled and 
tapped for the spark plugs. The operator is shown 
welding the plate in place by means of a G.E. electric 
arc-welding outfit. The object of thus welding the 
plates is to insure their holding in position without the 
use of a jig during the subsequent operation of brazing 
which insures a watertight joint between the top plate 
and the cylinder. The work next undergoes a brazing 
operation as shown in Fig. 16. The work A is sup- 
ported, as shown, so that the part to be brazed can be 
preheated by the air and gas torches within B. The 
operator tests the opening between the two valve 
flanges with the flame of his torch; that is to say if the 
flame passes through, the opening is clear. The plate 
where it comes in contact with the cylinder is thoroughly 
brazed with copper wire, borax and boric acid being 
used as fluxes. The work is now pickled to remove scale 
and burnt borax. 


Cutting a Worm of Rapid Lead 
By C. T. BRUNSON 


After reading of some of the methods employed by 
others in cutting screw threads of very coarse pitch, 
when the lathe available is not especially adapted to 
this class of work, the writer desires to describe the 
means he used to accomplish this purpose. 

The cut shows the pieces required, the threaded por- 
tions of which were a trifle over 53 in. in diameter with 
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double Acme thread of 4-in. lead. The only lathe avail- 
able was a 32-in. Pond with a four-pitch lead screw and 
a rather weak train of change gears; therefore the 
problem assumed formidable proportions until the fol- 
lowing method was evolved. 

The forgings were rough turned all over and then 
finish turned at all points between the faces of the col- 
lars, leaving the outside ends 4 in. large. We next made 
a bushing 14 in. long by 5 in. in diameter and bored it 
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THE WORM TO BE CUT 


tc a slip fit over the long end of the forging, drilling and 
tapping it for ten 3-in. hollow-head setscrews. The 
bushing was then cut with a double square thread of 
4-in. lead, the same as the worm to be cut. 

With this master screw, as it had now become, in 
place on one of the forgings a casting suitably cham- 
bered to receive babbitt was placed over the screw and 
bolted to the carriage and a babbitt nut cast around 
the master screw. 

With this arrangement we were able to proceed with 
the thread cutting in a very satisfactory manner, even 
less trouble being experienced than if a lathe with 
suitable lead screw and gearing had been used, for if the 
dog slipped no harm was done as the work and the 
master screw stopped or revolved togeth °r. 

After one thread of the worm was cut it was neces- 
sary only to run the nut off the master screw and enter 
it upon the other lead in order to cut the other thread. 
As the smallest diameter of the nut would go over the 
tail spindle this could be done without releasing the 
work from the centers. 


Summer Meeting of Society of 


Automotive Engineers 

The Society of Automotive Engineers, 29 West 39th 
St., New York, will hold its summer meeting at Day- 
ton, Ohio, June 17-18, 1918. The program will be a 
war one from beginning to end, and instead of con- 
sisting chiefly of technical papers at least half of it 
will be given over to the demonstration and exhibition 
of war apparatus. Airplane engines from all the 
countries at war will be exhibited. There will be 
demonstrations of machinery for the manufacture of 
airplane propellers, airplane wings and for firing ma- 
chine guns in synchronism with propeller blades; there 
will also be exhibitions of formation flying, night 
flying, etc. A dinner will be held on Monday evening 
with President Kettering as toastmaster, and a number 
of men will be present from the French front. All 
meetings will be held at Triangle Park and luncheon 
will be served each day. The Dayton S. A. E. Com- 
mittee, 137 North Ludlow St., Dayton, Ohio, will be 
glad to give assistance in securing hotel accommoda- 
tions for members. The committee on arrangements 
is David Beecroft, chairman, Herbert Chase; F. E. 
Moskovic, F. E. Place and Carl F. Scott. 
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Speed Up—We have got to win the war 














| Part Three 


The Relining of Guns 


at the 


Watervliet Arsenal 


By E. A. Suverkrop 
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ings of a board convened at Watertown arsenal 

pursuant to Special Order No. 153, War Depart- 
ment, July 1, 1907, and Special Order No. 300, War 
Department, December, 1907. The extracts comprise 
appendices A and B referred to in the two preceding 
articles. 


[in following is a series of extracts from the find- 


APPENDIX A 


Referring to the rupture of 12-in. gun No. 41, model 
1888, MI4; 10-in. gun No. 55, model 1888, MII, and 
8-in. gun No. 1, model 1888, the board said in part: 

Ten-inch gun No. 55, model 1888, MII, had been 
fired only 101 rounds when the rupture occurred, al- 
though many of these rounds were fired at an excessive 
pressure. The rupture consisted of a crack beginning 
at the muzzle end and extending to about 57 in. from 
this point and there intersecting another crack, making 
an angle with the first of about 70 deg. The second 
crack had a total length in the direction of the axis 
of the gun of approximately 76 in., 36 in. of which was 
immediately in the rear of the abrupt curve which 
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through the wall of the tube. Other similar cracks 
also existed and coincided with the forcing side of the 
land. This investigation showed the danger to be ex- 
pected from unrestricted thermal cracks. The effect of 
the thermal cracks on the ductility of the metal was 
marked, the expansion of the mandrel ring containing 
the defective metal being only 0.1 per cent. at the time 
of the rupture, whereas the mandrel test of the adjacent 
metal in which the defective metal was removed de- 
veloped an elongation of 14.9 per cent., the ring still 
being unbroken. The 8-in. gun mentioned had been 
fired 388 rounds and disclosed numerous thermal cracks. 
The principal section of rupture in the muzzle portion 
of this gun followed the forcing side of the land for a 
distance of nearly 8 feet. 

Method of determining the effect upon a compound 
section of a 10-in. gun, model 1888, after it has been 
heated to a temperature of 700 deg. F., and cooled on 
the exterior.—In Fig. 4 is illustrated a section of a 10-in. 
gun, model 1888, MII, cut off just in the rear of the 
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FIG. 4. 


joined the first crack and coincided with the forcing side 
of the land; the rear portion changed direction and 
crossed both land and grooyes. The wide angle at the 
intersection indicated that they were of separate origin. 
This was substantiated by examination of the fracture, 
which showed that this crack originated near the bore 
at the first shoulder from the muzzle while the second 
originated near the bore at the second shoulder. A 
third crack extended from a point about 55 in. from the 
muzzle to the rear, a total distance of approximately 
73 in. The first 52 in. of this crack coincided with the 
forcing side of the land. All of these cracks extended 







SECTION OF 10-IN. GUN 


trunnions. The locations of the holes in which the tem- 
peratures were taken are shown. 

1. Section to be star gaged 1 in. apart for its total 
length. 

2. Section to be measured 2 in. apart on exterior 
diameter. 

3. All diametrical measurements to be made at right 
angles to each other. 

4. The total length of section to be marked 5 in. 
apart tc note any extension after cooling. 

5. Section to be heated to a temperature of 700 deg. 
F. for nine hours. After removal from furnace it will 
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be placed muzzle upward within the shrink pit on a 
stand provided. 

6. Four rings will be used for cooling, which will be 
placed together and as near the top of the section as 
possible. To prevent water from coming in contact 
with the thermometers or entering their recesses a gal- 
vanized-iron sheeting will be placed upon the muzzle 
end of the section. 

7. The thermometers to be placed in the four holes 
designated by the officer in charge of the tests before the 
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11. Careful observation will be made while the wa- 
ter is being applied to note any openings which may 
occur between the respective hoops of the compound 
cylinder. 


APPENDIX B 
Experiments conducted at Watervliet Arsenal to de- 
termine the effect of cooling the exterior of a built-up 
gun during shrinkage operations.—When the looseness 
(previously mentioned) of D1 hoop on 12-in. navy guns 
Nos. 62, 65 and 66 was discovered steps were immedi- 
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FIG. 5. 


water 1s turned on, and asbestos packed between the 
thermometer recesses to prevent any effect from the 
outside atmosphere. Simultaneous readings will be made 
before the water is turned on and differences noted. 

8. Readings. will be made every minute thereafter 
unless orders to the contrary are given. 

9. The inside diameter of the section will be taken by 
the inspector before the water is turned on at a distance 
of 6 in. from the muzzle end. These measurements 
will be repeated every minute and tabulated. 

10. After the gun is cooled the outside will be meas- 
ured and the inside star gaged at the corresponding 
points taken before the test was made. Any change 
in the length of the section will likewise be noted. 


TEMPERATURES IN THE GUN METAL WHEN COLD WATER WAS APPLIED TO EXTERIOR 


ately taken to investigate the causes of this condition. 
The physical qualities of this hoop when delivered by 
the manufacturers were as indicated by the following 
figures: 


Elastic Tensile Elonga- Contrac- 
Marks Limit Strength tion tion Character 
M. I. 68,240 102,880 19.5 40.67 Dense gray lipped 
C. 68,240 102,880 20 39.16 Irregular gray | 
Oo 70,280 103,890 20 43.74 Dense gray lipped 


It was thought that heating the guns to 700 deg. and 
cooling on the exterior caused the outer D1 hoop to con- 
tract to such a degree that its elastic limit was passed 
before the interior mass of metal had become sufficiently 
affected by the cooling to permit the whole body to 
come down together. The manner of applying water on 
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the navy gun was duplicated on an available section 
of a 10-in. gun, model 1888, MII, No. 55. This gun had 
developed a cracked tube and had been returned to this 
arsenal. The primary idea was to note the change in 
temperature of a hot mass of metal upon the application 
of cold water. It was especially desired to note the 
change in temperature, if any, between the layers of 
metal, and for this reason holes 6 and 7 and 3 and 4, 
Fig. 4, were drilled as close as possible to adjoining 
surfaces. Readings were made one minute apart where 
possible. As soon as the temperature in any particular 
hole dropped below the 300-deg. mark (which was the 
minimum mark on the thermometer) the thermometer 
was removed and a record obtained in some other avail- 
able hole. The results are shown in Fig. 5 on which the 
abscisse represent to scale the location of the holes 
and the curves the temperatures throughout the metal 
obtained by taking simultaneous readings. The inte- 
rior temperatures were deduced from exterior meas- 
urements taken at the time of reading the thermome- 
ters. 

After the section of the gun was completely cold it 
was noted that the forward exterior hoop, or the B2 
hoop, had lost its shrink on the A2 and A3 hoops located 
beneath it to such a degree that afterward, when the 
section was annealed at 1000 deg. F., this hoop started 
to slip from the body of the section. The exterior hoops 
seemed to be generally loose. The star gaging of 
this piece, after it had been heated to 700 deg. F. and 
cooled as above described, showed that the bore from the 
breech end to a point 6 in. from the forward end had 
decreased in diameter 0.003 to 0.006 in. At a point 6 
in. from the forward end the diameter was normal. 
From this point to the forward end the boré had en- 
larged slightly. This latter increase might be ex- 
plained by the number of holes drilled in this end, which 
weakened the hoops and allowed them to enlarge. The 
exterior diameter of the hoops increased an average 
amount of 0.013 in. The greatest increase at any point 
was 0.0213 in. There was no change in longitudinal 
dimensions. 


PLACE OF SHRINKAGE 


A parting out was made through the exterior B2 
hoop 5 in. from its forward end. This piece was easily 
slipped off, showing that all of the original shrinkage 
had been destroyed. The piece was placed in the fur- 
nace and annealed at 800 deg. for four and one-half 
hours. This was to ascertain whether there would be 
eny change in the diameter of this section. Owing to 
the peculiar manner in which this section was treated, 
causing an increase in diameter, it was thought that per- 
haps there might be a tendency to return to its original 
dimensions. After this annealing it was measured on 
the interior and exterior. The results were as follows: 

The interior decreased in diameter on an average of 
0.012 in., while the exterior decreased a corresponding 
amount. This ring was eventually annealed at 1000 
deg. for seven hours and fifteen minutes, after which 
it was left to cool in the furnace. The results after cool- 
ing were as follows: The interior diameter did not 


change, while the exterior increased 0.003 in. This ring 
was afterward heated to 800 deg. and cooled by quench- 
ing on the inside with cold water to see if any change 
would result. 


Under this treatment the interior 
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diameter enlarged approximately 0.003 in. and the ex- 
terior a corresponding amount. 

Another ring 1 in. in thickness was cut from the 
muzzle end of the B2 hoop still remaining on the section 
and test specimens were obtained. This short cylinder 
was easily slipped off. 

Standard test specimens were obtained. The physica. 
qualities resulting were as follows: 


Elastic Tensile Elonga- Contrac- 

No. Limit Strength tion tion 

1 59,000 103,000 20.5 46.6) Average modulus 
2 61,000 105,700 20.5 44.5 of elasticity, 
3 60,000 101,150 25.5 48.3 28,000,000 

4 60,000 102,150 22.5 49.5 
It was noted when the first slotting cut was made in 
this ring, and when it was approximately ;; in. from 


being entirely cut through, that the remaining met1l 
was crushed, showing that there were heavy strains of 
elongation in the piece. 

Another ring 3 in. in length was similarly cut from 
the B2 hoop, punched and accurately measured, as in- 
dicated in Fig. 6. It was then placed in a vertical 
boring mill and ring A, Fig. 6, removed. The piece was 
again accurately measured and ring B removed. This 
was continued until the 
four rings were sepa- 
rated, extra care being 
taken that the punch 
marks were protected 
during machining to in- 
sure correct measure- 
ments. The _ resulting 
measurements are re- 
corded. It will be ob- 
served that the interior 
metal was under an 
elongation strain corre- 
sponding to a stress of 
16,140 Ib. per sq.in. 
while the exterior metal 
was compressed 15,683 lb. per sq.in. This would prob- 
ably have been greater had it been possible to cut rings 
of less radial thickness, but owing to the difficulty of 
taking measurements and the possibility of introducing 
cutting strains this was not thought advisable. 

The remaining section of the 10-in. gun was placed 
in the furnace and annealed at 1000 deg. F. for seven 
and a half hours at the same time as the 5-in. cylinder 
previously mentioned. The object of this was to note 
whether the exterior hoops would tend to decrease in 
diameter and regain some of their original shrinkage. 
After cooling, the B2 hoop was so loose that when it 
was removed from the furnace it slipped longitudinally 
from the hoop it covered. The B2 and B3 hoops had 
generally become smaller on their exterior under this 
treatment, the amounts being 0.01625 in. at 10 in., 0.009 
in. at 18 in., 0.006 in. at 24 in., 0.0055 in. at 36 in. and 
0.0015 in. at 75 in., all measurements being made from 
the muzzle end of the section. The interior diameter of 
the section did not change appreciably at the only place 
measured, which was at about 12 in. from the muzzle 
end. The remainder of the bore was not gaged. It will 
be noted that the exterior and bore attempted under this 
annealing to come back to their original dimensions. 

Unfortunately the exterior of the D1 hoop of the 
12-in. navy gun No. 62 was not measured before the 
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shrinkage of the liner, as nothing unusual was antici- 
pated and it was not thought necessary. After the 
shrinkage of the liner the measurements were taken and 
they were found to be all less than the prescribed 
diameters, the greatest discrepancy being 0.025 in. The 
prescribed exterior diameter, according to the drawing, 
is 48.5 in., but there is often a tolerance given, so that 
this dimension cannot be accurately relied upon. As 
soon as it was noted that the error could not be cor- 
rected by physical methods, such as annealing or cool- 
ing on the inside, it was decided to remove the D1 hoop 
of this gun. The gun was placed in the furnace, the 
upper part of which was removed. A sufficient number 
of mufflers on the lower section were removed in order 
to cause the flame from the burners to strike the hoop. 
Four burners were used, and after they had been in 
operation for 42 min., while the gun was being moved 
upward and downward and turned so as to get a uni- 
form heat, the hoop dropped off. It was started by 
pounding on the side with heavy rods, but it is thought 
that this only expedited its release. Provision was made 
beforehand to permit it to drop only a short distance, 
when it was caught on timbers resting on top of the 
heavy mufflers. After removing the D1 hoop the ex- 
terior was again measured, and the results showed that 
the D1 hoop had enlarged a maximum of 0.0055 in. at 
the breech énd and 0.007 in. at the extreme muzzle end. 
The middle of the hoop had decreased 0.006 in. The 
dimensions between the middle and ends of the hoop 
wére graded between these results. The interior of the 
hoop was star gaged, and the results showed that the 
hoop had lost nearly all of its original shrinkage of 
(:441 in. The bore of the hoop exceeded the diameter 
of the shrinkage surface by amounts varying from 0.02 
in. at the breech end to 0 at 28 in. from this end. From 
this point to a point 69 in. from the breech end there 
was a slight shrinkage, the maximum being approxi- 
mately 0.0045 in. There was no shrinkage from this lat- 
ter point to the muzzle end of the hoop, the diameter of 
the bore exceeding that of the shrinkage surface at one 
point by 0.0145 in. Thus it will be seen that the original 
shrinkage of this hoop had been almost completely lost. 
The hoop was then annealed at 1000 deg. F. and left to 
cool in the furnace. The bore decreased in diameter 
over its total length 0.021 in. at the breech end, 0.004 in. 
at the middle and 0.011 in. at the muzzle end, with pro- 
portional amounts between. The exterior decreased in 
diameter 0.0185 in. at the breech end, 0.005 in. at the 
middle and 0.0145 in. at the muzzle end with propor- 
tiqnal amounts between. 


CONDITION OF C4 Hoop 


The C4 hoop on gun No. 62 (the same gun) was also 
thought to be loose over all, and was known to be loose 
at its muzzle or locked end. It was removed from the 
gun in a similar manner, requiring 1 hr. and 10 min. to 
effect its removal. 

The original shrinkage was 0.048 in. to 0.05 in. for 
this hoop. The shrinkage found to exist after its re- 
moval varied from 0.02 in. to 0.0375 in., except at its 
forward or locked end, where the diameter of the bore 
exceeded, that of the shrinkage surface. This was the 
thin end of the hoop and was particularly susceptible to 
the action of the cold water. The original prescribed 
shrinkage was probably relieved somewhat when this 
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hoop was turned after assembling, as considerable meta! 
was removed from the gun at this locality. 

Gun No. 65 had its Dl hoop removed for a similar 
reason. It required 39 min. to effect its removal. It 
was found that a considerable shrinkage had still béen 
retained by this hoop, being at some localities as much 
as 0.0255 in. The retained shrinkage was less toward 
the muzzle and breech ends of the hoop and greatest ir 
the middle. 

The D1 hoop on gun No. 66 was next removed. It re- 
quired 1 hr. and 26 min. to effect its removal. It had re- 
tained a large percentage of its original shrinkage. The 
bore of the hoop at its middle point was 0.032 in. less 
than its shrinkage surface. The retained shrinkage re- 
duced toward the breech to 0.023 in. and toward the 
muzzle to 0.005 in. The increase in diameters of. the 
bores of guns Nos. 65 and 66 after their hoops were re- 
moved was marked. 

All of these hoops were bored true, the shrinkage sur- 
faces turned down and the original shrinkage met by 
winding one layer of {-in. square gun wire over the sec. 
tion covered by the hoops. The hoops were then again 
shrunk on and the guns issued for service. 


An Emergency Reamer 
By M. L. LOWREY 


In the small job shop we get some strange work to 
do and have to do the best we can with the available 
equipment. Recently a seemingly impossible thing was 
so sucessfully accomplished in our shop that I think it 
worthy of notice in the American Machinist. In a hurry- 
up repair job it was necessary to ream four 3.005 in.- 
diameter holes in a gray-iron casting about 8 in. thick. 
These could be a plus-or-minus limit of 0.001 in. in 
diameter, but the holes must be round and straight. 
The casting, because of its size and shape, could not be 
handled in any lathe or boring mill we had, nor could 
the holes be bored with a bar without a lot of extra 
work, so I decided to drill and ream them. As we did 
not have an expanding reamer a mild-steel taper man- 
drel was fitted to a worn-out 3-in.-shell reamer, the 
mandrel being turned about 3 in. further than it would 
go into the reamer. A split bushing was then made 
to fill up the chamber in the center of reamer so that 
with this split bushing in place the hole in the reamer 
was a true taper hole. 

The bushing was then sprung into the reamer, and 
both being brought to a good red heat the taper mandrel 
was driven in as quickly as possible until the reamer 
was stretched as much as was thought to be necessary. 
The reamer was then tempered, a new bar made for it. 
and it was ground to fit a collar that had been bored 
to 3.005 in. A test collar was then reamed, which 
proved to be right size. I did not grind the hole in the 
reamer nor the face of the flutes as would have been 
done if there had been sufficient time. By the time the 
reamer was ready the first hole in the casting had been 
drilled and reamed with a 3-in. standard reamer. The 
oversize reamer was then put through and the other 
holes machined in like manner. On installing this cast- 
ing (in a hydraulic press) the job was found to be per- 
fectly satisfactory and it was done in much less time 
than was anticipated. 
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Strains and Overexertion 


By CHESLA C. SHERLOCK 





No inconsiderable amount of industrial loss is 
due to strains and overexertion. Workmen are 
daily suffering injuries from these causes, and 
because of their frequency employers are often 
at a loss to know just what duty is imposed upon 
them in regard thereto by the law. 





in the courts over the liability of an employer for 

injuries suffered by an employee through strain, 
or overexertion. This contention has not materially 
changed since the advent of the workmen’s compensa- 
tion acts, due to the wording of the acts themselves. 

The court and commissions, in construing the com- 
pensation acts, have been called upon to determine 
whether or not a strain, or overexertion, producing 
incapacity is an accident within the meaning of the 
word used in the acts. In a Wisconsin case the court 
held that a violent straining of the muscles, resulting 
in a rupture or other bodily hurt from overphysical 
exertion in performing work, is included within the 
term accident used in the workmen’s compensation laws. 
Therefore muscular spasm caused by the straining of 
the muscles of the right side while attempting to lift 
a heavy cement block is an accident within the meaning 
of the Wisconsin act. 

Some difficulty arises in cases where it is shown 
that prior to the strain, or overexertion, the workman 
suffered from weakness or disease. Thus a workman 
may be suffering from disability in a certain member 
and through overexertion die because of the strain upon 
that member. Should the employer be charged with 
the payment of compensation and bear the loss? The 
Michigan court has said: “The presence of a struc- 
tural weakness or actual pain antedating the injury 
alleged, in the region where the injury occurred, does 
not preclude a recovery if the injury itself is distinct 
and the result of a particular strain causing a sudden 
protrusion of the intestine.” 


Tine has always been more or less contention 


HERNIA A CAUSE FOR COMPENSATION 


In another Michigan case the facts disclosed that 
while the claimant was assisting another in moving 
a gasoline engine weighing some 600 Ib. he suddenly 
had pain in his left groin, noticed a small swelling in 
the groin that night, consulted a physician, was advised 
that he had hernia and was operated upon for hernia. 
A physician, the first consulted on the witness stand 
by the claimant, testified that in his opinion the hernia 
was caused by the strain in moving the engine; that 
when he first examined the claimant he was able to 
reduce the hernia with his finger; that there were no 
adhesions, and that his conclusion was that this was 
a new and not an old hernia. The operating surgeon 
was of the opinion that the hernia was produced by the 
exertion described by the claimant. All the experts 


seemed to agree that the visible evidence of the hernia 
was the protrusion through the inguinal ring of the 
peritoneum and its contents. and that “the hernia is 


the peritoneum going through, accompanied by the in- 
testines or some other substance.” 

The testimony for the defense was to the effect that 
the peritoneum is incapable of sudden, and is capable of 
very gradual, extension; that the sudden complete devel- 
opment of hernia in a pathological sense is impossible, 
but the hernia may be felt—the sudden projection of 
the hernial contents into the preformed sac—for the 
first time during a straining effort. Various medical 
authorities to which the court was referred appeared 
to sustain the proposition that hernia is of slow forma- 
tion and can never arise from a single augmentation 
of intra-abdominal tension, however great it may be. 
This proposition was not denied by the claimant’s 
experts; they regarded the condition which they found 
as caused by the strain and exertion of the claimant. 


CLASSIFYING INJURIES 


Said the court: “The Michigan law does not award 
compensation for all personal injuries suffered by an em- 
ployee, but for accidental injuries only. Was it an 
accidental injury within the meaning of the law? !t 
has been said of the expression ‘accident’ and ‘accidental!’ 
employed in an act having a similar purpose to ours 
that they were used in their popular and ordinary 
meaning. Happening by chance; unexpectedly taking 
place; not according to the usual course of things, or 
not as expected. ‘If a result is such as follows from 
ordinary means voluntarily employed and in a not un- 
usual or unexpected way it cannot be called a result 
effected by accidental means; but that if in 
the act which precedes the injury something unfore- 
seen, unexpected, unusual occurs which produces the 
injury, then the injury has resulted through accidental 
means.’ (Quoting the United States Supreme Court.) 

“It has been held that death resulting from a 
ruptured artery was not accidental when the rupture 
occurred while the insured was reaching from a chair 
to close a window, did not slip or fall or lose his 
balance, and nothing unforeseen occurred except the 
bursting of the artery.’ (Quoting the Iowa Supreme 
Court.) 

“An examination of cases arising principally upon 
accident-insurance policies discloses that in the opinions 
which seem to be best considered the distinction is 
observed between the means by which an injury is 
produced and the result of the producing cause or causes. 
It is not sufficient that there be an unusual or un- 
anticipated result; the means must be accidental—in- 
voluntary and unintended. There must too be some 
proximate connection between accidental means and the 
injurious result. 

“The statute seems to contemplate that an accidental 
injury may result by mere mischance; that accidental 
injuries may be due to carelessness, not wilful; to 
fatigue, and to miscalculations of the effects of volun- 
tary action.” 

The court decided that in this case the strain pro- 
ducing the hernia was an accident, but declined to 
announce the decision as a rule, saying that it decided 
the case at hand only. 
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The only justification for quoting this case at length 
is that it presents in a very clear way the new idea 
that is persistently creeping into the decisions of courts 
and commissions; namely, that hernia is a disease and 
not an accident. The courts are having a hard time 
to distinguish between their former decisions and this 
well-recognized medical fact. Just how long it will be 
before the precedents will be overturned and the de- 
cisions handed down with the opposite opinions is a 
matter of conjecture. 

The court, in considering the preceding case, men- 
tioned another Michigan case where the claimant re- 
ceived a hernia while attempting to open a window in 
the room of the factory where he worked. A brief con- 
sideration of this case by the court will show how it 
was decided. 

The window in question had been put down during 
a storm and had swollen enough to make it stick, and 
it required considerable effort to put it up again. The 
claimant testified that after lifting the window he “felt 
something come down that felt quite painful;” that 
“when I felt the pain after lifting the window I went 
to the toilet and found a lump there. The lump was 
about the size of an egg. It was on my right groin. 
I never noticed the lump before.” 

When asked whether he noticed any condition that 
made him think he had hernia he answered: “It came 
down Friday night. I got it back Saturday, and Sun- 
day it stayed in place. On Monday when I went to 
work it came out again.” Claimant did not work 
Saturday or Sunday, but returned to his usual work 
on Monday and suffered pain all day. On reaching 
home that night the doctor was called, and after some 
effort the hernia was reduced. A necessary operation 
was performed and the claimant was disabled for ten 
weeks. The court found that the rule had been estab- 
lished in Michigan that hernia was an accident, and 
gave compensation accordingly. 


A NEW YORK CASE 


In a New York case a workman suffered from the 
result of a cerebral hemorrhage induced by overexer- 
tion. Claimant’s physiciun testified that the injury was 
“rupture of cerebral artery on right side, producing a 
clot of blood on the brain and causing complete paralysis 
of the left side.” 

The Industrial Commission had found “that while 
claimant was working for his employer at the employer’s 
plant and was assisting another employee in lifting 
a barrel weighing about 200 lb. he was seized with a 
stroke of apoplexy by reason of the strain occasioned 
by the lifting of the heavy barrel. By reason of the 
apoplexy that portion of the brain in which the apoplexy 
was seated became degenerated, and while the claimant 
gradually recovered from the motor paralysis of the left 
side, which immediately followed the apoplexy, there 
remained a deterioration of his mental faculties due 
to the above-mentioned degeneration, by reason of 
which apoplexy and degeneration the claimant was dis- 
abled from working from the date of accident to the 
date hereof and is still disabled.” 

In reviewing this finding, it was held by the court 
that the injuries were accidental and arose out of 
and in the course of the employment. The opinion 
was affirmed and compensation granted. 
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In Massachusetts the claimant was helping to load 
ashes on a wagon. The ashes were in barrels and the 
men threw a barrel as high as they could, but the 
teamster failed to catch it and it slipped down suddenly. 
In attempting to steady the barre! the claimant “felt 
a wrench in the back of his neck,” and as a result of 
the strain he lost the sight of his left eye. The evidence 
as to the happening of the accident was undisputed. 
The medical testimony was such as to indicate that the 
strain would be an adequate cause for the injury to 
the eye. The court awarded compensation. 

In an English case a fireman had an apoplectic stroke 
while raking out the fires, and it was shown that his 
arteries were in a diseased condition and that any 
exertion on his part might have induced a stroke, but 
the court found that the injury resulted from an acci- 
dent within the meaning of the English act. 


A RADICAL DECISION 


A workman in California was putting heavy timbers 
on a pile when he suddenly slipped and fell. He at- 
tempted to resume his work, but found that he could 
not move, and he was disabled for some time. A 
physician testified that it was impossible to state “the 
anatomic basis of the sciatic pain and the pain in the 
back complained of” and that most of the signs of 
sacroiliac trauma were lacking, but recommended treat- 
ment for a sacroiliac slip. Nevertheless the court 
held that the injury was an accident. This case is 
perhaps as radical as any handed down to date on the 
subject of strains, or overexertion. It only goes to 
show, however, the length to which the courts will go 
when the evidence shows beyond a doubt some unex- 
pected event—in this instance the slipping or falling 
down. 

In Canada a court made the following decision: “If 
an accident necessitates an operation and death ensues, 
even though it is not a natural or probable consequence, 
the death may, if the chain of causation is unbroken, 
be said to have in fact resulted from the injury.” 

In a New York case, a workmin received a hernia 
while pushing a heavy truck about a factory. He went 
to a physician and was operated upon, but the ether 
caused pneumonia, which together with the shock of 
operation caused death. The court allowed compensa- 
tion. 

The claimant in another case was a mason’s helper in 
Minnesota. He was going from one place of work to an- 
other, wheeling his tools in a wheelbarrow, the combined 
weight of which was about 150 lb., when he suddenly 
collapsed. The trial court found that the cause of the 
collapse was the sudden giving away, or rupture, of 
a blood vessel, “due to muscular strain and exertion 
employed by him in propelling said wheelbarrow.” 
Compensation was allowed. 

It is a well-settled rule in this country that com- 
pensation will be allowed where a preéxisting disease is 
aggravated or accelerated by strain, or overexertion, 
as will be proved by a decision rendered in a New 
York case where the deceased had chronic heart disease, 
the valves of the heart being thick and curled up, but 
where it was found that he came to his death through 
overexertion, award of compensation being affirmed. 

These decisions of the courts of actual cases which 
are coming up every day in factories and manufacturing 
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establishments all over the country should be of great 
interest to employers. They do not involve unexpected 
or unusual situations, but the commonplace and the 
ordinary, and while it is quite uniformly understood 
that strains and overexertion producing incapacity are 
compensable the varied conditions surrounding each case 
do not permit of a fixed and arbitrary rule. 

The trend of the decisions is toward compensation, 
with a slight leaning to the belief that hernia produced 
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by strain is an impossibility as a traumatic injury, but 
more in the nature of a disease and therefore not com- 


pensable. This latter opinion, however, is not the gen- 
eral rule as yet. 

The results of strains, or overexertions, have much 
to do with determining whether compensation is due 
in the particular case, and this can be determined only 
by a study of the decisions already announced by the 
courts. 


of Super-Foremen 


By J. V. HUNTER 





In all discussions on the preliminary planning of 
shop operations it would appear that to a great 
extent the writers would develop a race of super- 
foremen—at least they would be super in a super- 
fluous sense because the member of a planning 
department accredited to a certain shop depart- 
ment would be the real acting head of that organi- 
zation; he would virtually direct every move made 
by anyone under his supervision, and the foreman 
would become an unnecessary adjunct to the 
payroll, 





simple to hire high-grade foremen who are competent 

to direct work by preliminary planning rather than to 
invite friction in the organization by adding an inter- 
mediary who would come between the executive super- 
intendent and his departmental foreman. In fact the 
preliminary-planning organization which some organ- 
izers would create as a distinct body or department 
appears more in the light of a group organization of 
superintendents of each individual shop department. 
Each of these would be thoroughly familiar with all of 
the work, tools and equipment in his department, thor- 
oughly capable of planning the work for his men, and 
qualified to administer discipline through his sub-fore- 
men or straw bosses, as the shop foremen become when 
so subservient to a planning department. 

Doubtless the idea of creating a planning department 
is to take intelligent or technical men and train them 
for this work in this department, but it is questionable 
whether it would not be far more satisfactory, with less 
probability for interorganization friction, to take prom- 
ising candidates for the position of foreman and put 
them through an intensive training, each in the depart- 
ment for which he is qualified or experienced, to fit them 
for their work in general preliminary planning methods. 
The writer has been in some of our large modern shops 
where the shop foreman has on his own initiative taken 
this step, and with plenty of work and numbers of men 
to handle the foreman has trained one or more sub- 
foremen whose sole duty it was to do the preliminary 
work of planning the tools and operations for each piece 
of work. x 

Greater satisfaction would obtain among the younger 
men of a shop organization if they knew that due appli- 
cation would qualify them for advancement rather than 
to always see outsiders being trained for the task. A 


I: MIGHT appear to the higher shop executive very 


young man, shop trained, familiar with the parts of the 
various machines, and who had shown diligence in night- 
school classes, would probably require even a shorter 
period of training to qualify him to begin the prelim- 
inary planning of departmental work than would an out- 
side man who had only a theoretical or technical educa- 
tion. Besides, the shop man, after being trained to hold 
a’ position, would be satisfied to do the work for a longer 
period. 

The duty of training his foreman and department 
chiefs in these methods should devolve upon the super- 
intendent. However, he is usually too busy to accom- 
plish this properly, and generally he feels that he has 
done his duty when he calls the offending foreman ‘on 
the carpet,” points out the failings of his department, 
censures him, gives him a very few instructions as to 
what he wants accomplished and lets him go back to the 
shop probably as unenlightened as before, but spurred by 
a burning sense of indignation and a desire to correct 
conditions just enough to avoid getting into trouble 
again. . 

METHODS OF TRAINING 


Now if the average foreman was competent to solve 
all these troubles and do all the planning for his depart- 
ment he would indeed be a superman; but the only way 
to reach that state is by long and careful training—reg- 
ular schooling, in fact. Such training should be given 
to a foreman as schooling, but never to make him feel 
that he is being censured. He should be trained so that 
when problems arise, when the necessity for planning 
new work occurs he, as the man on the job, will be the 
one to whom to go for information; not to someone 
in a distant office who determines feeds and speeds with 
a slide rule and not knowing whether the scale on a lot of 
castings is exceptionally hard or whether or not the tool 
steel will stand up for that particular cut. A particular 
box tool breaks—who is going to put into immediate 
service another of different general type but giving the 
same results? Why, the foreman on the job, of course, 
not the slide-rule man in an office. 

For a large shop or department the ideal plan would 
be to start such a man on preliminary planning as an 
assistant to the foreman. During certain hours each 
day the general superintendent, or preferably an assist- 
ant trained for this work, or a supervisor of preliminary 
planning, could hold intensive-training classes for one 
or two hours two or three times a week to instruct 
these qualified men and foremen, giving them only a 
general outline of the work and instructing them in the 
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details of how to plan and carry it out successfully. In 
addition each man must receive individual training and 
instructions in planning and the methods to apply to 
his own department. For this a short period every day 
or two—it need be no longer than the foreman usually 
spends in conferences—could be devoted to the training. 
The remainder of the man’s time would be spent in the 
shop in order to familiarize himself by practice with 
the methods outlined. 

Again, as assistant to the foreman, he would have the 
advantage of the older man’s training and experience, 
and the plans made by their mutual consultations could 
be more readily put into effect. Should the older man 
be unable to improve and keep his department in trim 
the younger man could then be advanced without dis- 
turbing the organization; but should the older man 
always retain necessary executive ability to govern his 
shop he could use the younger man, or subforeman, to do 
the preliminary planning. 

When an assistant foreman is made a foreman he 
should be required in the same way to train another 
to take his place in case of illness or other reason. One 
advantage in such shop-trained men is that they are not 
so likely to leave at a time when they begin to be of 
value. 

The last alternative, that of going to outside organi- 
zations to do preliminary planning work, and briefly 
outlined by a previous writer, leaves the shop organiza- 
tion always relying for advice from an outsider, and it 
curtails the initiative spirit of its own men. While such 
a consulting business might in the beginning be devel- 
oped by a few firms competent to advise, it would even- 
tually lead to the formation of other consulting organi- 
zations, some of which would be no more competent to 
direct than the average shop foreman. Under such a 
system the manufacturer would be forced to carry the 
overhead and business-getting departments of an out- 
side organization from his income which should be used 
to carry his own overhead; in other words, he would be 
paying outsiders for service, the cost of which should 
be devoted to the betterment of his necessary shop 
management. 


Speeding Up the Old Blueprint Machine 


By JOHN S. CARPENTER 
Associate Member American Society of Civil Engineers 


In a shop where the writer was employed some time 
ago we had an electric blueprinting machine of the 
vertical glass-cylinder type with a contact cloth that 
had to be rolled back and forth for inserting the trac- 
ings. We had trouble with our blueprint boys, who 
left us at the rate of about seven a year, and 2 maxi- 
mum day’s work was about 275 prints. We needed 
nearly double this number at times, and when we ap- 
pealed to the manager for another machine he wanted 
to know if we wanted another one of the same kind. 

He observed the cutting of the paper, the rolling back 
and forth of the contact cloth, winding up the escape- 
ment machanism, getting the prints into the water, 
slushing them with a brush and then putting them on 
a rack to dry. Then he called the writer and said: 
“Let’s make that thing continuous; let the printing, 
washing and drying be done by a motor so that all the 
boy needs to do is to put in the tracings, letting the 
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prints come out dry at the other end where an extra 
boy can trim them.” 

After much sketching and discussion the continuous- 
printing machine shown in the illustration was evolved. 
The writer makes no claim to originality of design, but 
proposes to show how with little expense and by using 
material already at hand any blueprint machine of the 
type mentioned can be transformed into a machine of 
100 per cent. efficiency. The general scheme only is 
shown, as space forbids details. 

We procured a small slow-speed motor which we 
belted to a set of cone pulleys so arranged as to pro- 
vide minute speed variations in order that the print- 
ing speed of the paper might be accommodated. The 
glass cylinder from the machine was mounted in a 
cradle formed by four felt-covered rolls of wood, which 
were driven at a common speed by means of bicycle 
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chain and sprockets, the sensitized paper being there- 
fore at rest in respect to the cylinder and showed no 
tendency to slip. The tracings were inserted from be- 
low at the front of the machine and the entire width 
of the cylinder was kept covered. 

In the wash tank the paper was sprayed from the 
under side by means of four pipes which were drilled 
with a row of small holes throughout their length. The 
spray coming from below caused considerable motion 
of the water and made the washing practically perfect, 
which fact was demonstrated by the non-fading quali- 
ties of the print when exposed to strong light. 

The drier was made up of thin wood slats riveted at 
their ends to rubber belts. These belts ran over pul- 
leys large enough to admit a steam radiator of about 
100 sq.ft. area between the running parts of the belts, 
the radiator being set at an angle of 45 deg. with the 
wash tank so that the drip would run back into the tank. 
The drier was in fact a belt conveyor, as the wet prints 
would not stand any pulling. After passing over the 
drier the tracings were allowed to fall into a large box, 
and the blueprint was cut up into 6-ft. sections for 
trimming. 

One might think that this machine would need a 
very intelligent person to run it, but the fact is that 
two colored boys at $4 per week ran it nicely. 

On one occasion there was a lot of tables to print 
for new shop standards, etc., on 18 x 24-in. sheets. 
After eight hours’ work the prints were counted and 
there were 996. Thus the capacity of “Big Liz” had 
been nearly quadrupled. 
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Speed Up—We have got to win the war 





Industrial-Lighting Curtailment 


By C. E. CLEWELL 


Assistant Professor of Electrical Engineering University of Pennsylvania 





This article discusses the question of coal con- 
servation by means of several plans, and treats 
of the industrial-lighting field as one channel 
through which coal savings might be made were 
it not for the fact that the quantities of light 
now used for shop purposes are none too great 
and are often entirely inadequate. Expert opin- 
ion is used to show that reductions in the use 
of light may be considered of advantage in all 
the fields of lighting except that of the industries, 
where the opinion is that war conditions and the 
necessity of speeding output makes an increase 
rather than a reduction of light advisable at this 
time. The article may be looked upon as an un- 
biased statement of the shop-lighting situation in 


its relation to war conditions. 
A the past months to the question of coal conserva- 
tion and, furthermore, to the saving of artificial 
light as one of the means for saving coal. The purpose 
of this article is to give some idea of the importance of 
plenty of light for the industries of the nation at this 
time, and to investigate whether or not it is to the 
present interests of the country to curtail the use of 
artificial light in the shop and factory at a time when 
the pressure upon the industries is unusually great, or 
whether it may not be a distinct advantage to improve 
shop-lighting conditions over and above the practice as 
it existed before the war. 
The subject of the article, “Industrial Lighting 
Curtailment,” may therefore be looked upon as being 
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FIG. 1. DESIRABLE INCREASE OVER PRESENT LIGHTING 


_ This chart shows by how much existing lighting should be 
increased at the present time, according to expert opinion, in 
comparison with practice just before the war 


in the nature of a question, and the following notes 
are designed to give the reader a fair idea of the way 
in which experts throughout the country look upon the 
use of artificial light at this time for shop operations. 
One other point should be made clear at the outset. 
Tt refers to the two ways in which the word “curtail- 
ment” may be considered. Shop lighting may be con- 
served (a) by taking care to use lamps only when they 
are actually needed; that is, by turning off all the lamps 
promptly which may not actually be required, or (b) 





by cutting down the quantity of lighting furnished to 
the workmen for given classes of work. 

Economy in the use of shop lighting by not using 
the lamps longer than necessary, as outlined under (a), 
is a commendable policy not only now but at all times, 
and this feature in the management of shop-lighting 
systems has undoubtedly been referred to frequently 
in these columns during the past years. For example, 
clouds may obscure the sun for an hour or so on an 
otherwise clear day and practically all the lamps 
throughout the shop be turned on. There is always a 
risk that the lamps will be left burning after the 
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aii certian the way in which the various fields of electric 
lighting are distributed in this country 
sun comes out again unless someone is especially ap- 
pointed to see that they are turned off. Waste of this 
kind should never be tolerated, and it is particularly 
to be avoided at a time like the present. 

However, when it comes to a question of light econ- 
omy by means of scheme (b), then careful attention 
must be given to the matter of how the light is related 
to the efficiency of the shop, and also to such points 
as to whether the highest efficiency in the operation of 
the plant is being realized by the present quantities 
of light in use for given departments; whether a 
larger quantity of light might not increase production 
at a time when labor is scarce and when the necessity 
for speed in filling orders is of the utmost importance; 
and, finally, whether a reduction in the quantities of 
light as now used might not cause a far greater 
economic loss to the country at this time than could 
possibly be offset by the relatively small amount of 
fuel which could be conserved by such a course. 

To summarize, therefore, this article is concerned 
chiefly with the question of quantities or intensities 
of the light at the work and with the further question 
whether this is a time for reducing or rather for in- 
creasing the light used in and around the shop. Hence 
in all that may be said the reader is asked to remember 
that the writer not only favors but urges all those 
who are in a position to do so to use every endeavor to 
conserve the use of light in the shop whenever it is 
not actually needed; likewise to remember that good 
light plays a most important part in production, and 
that it should never be curtailed at the expense of the 
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eyesight of the workingman and at the expense of his 
ability to do his work effectively, with a consequent 
risk of accidents in handling machinery and materials 
and with a tendency toward defective workmanship. 

One of the most recent discussions of general interest 
to. all branches of the lighting field is that of Preston 
S. Millar on the subject “Lighting Curtailment,” in 
which the opinions of experts are used to show that 
in nearly all branches of artificial lighting the present 
ideas of desirable practice point to the wisdom of the 
use of larger quantities of artificial light than were in 
in use for this purpose before the war. 


THE PLACE HELD TODAY BY INDUSTRIAL LIGHTING 


Fig. 1 has thus been drawn to show graphically by 
how much lighting should be increased, according to 
expert opinion, in the various fields in comparison with 
the practice before the war. This chart shows the 
fact that for the best interests of efficiency in manufac- 
ture, the quantity of electric lighting used in the 
industries of this country for production should be 
increased by 175 per cent. over what was used before 
the war; and, furthermore, that the quantity of light 
used in and about industrial plants for protective meas- 
ures should be increased by 400 per cent. over that 
in use for this purpose before the war. 

This chart also shows that according to these same 
experts the percentage increases which should be put 
into effect are greater for these two uses in the in- 
dustries than for the other branches of the lighting 
field. . Two important conclusions may be drawn from 
these opinions: One is that in the past the quantity 
of light used for shop purposes on the average through- 
out the country has probably been very inadequate, and 
the other is that the present conditions which surround 
the~industries call for more light than was required 
prior to the war. Our first general conclusion, there- 
tore, is that from the viewpoint of the standards of 
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due_to the shortage in fuel 


shop-lighting practice, and without any regard for the 
unusual conditions imposed by the war, the quantity of 
light in the industrial plants of the country should be 
increased by a large percentage. 


'This paper was presented before a special meeting of the 
Illuminating Engineering Society in New York City on Feb. 14, 
1918. : Figs. 1, 2 and 3 have been designed by the writer on a 
basis of data found in this paper and Figs. 4 and 5 have been 
rearranged on a basis of diagrams found in the same paper 
Frequent references have been made to Mr. Millar's paper with 
his permission in the preparation of this articie. 
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This leads to another point along the lines of fuel 
conservation. If expert opinion indicates that to realize 
the most efficient shop conditions industrial lighting 
should be increased by these large percentages, then 
at a time when the utmost efforts are being made to 
obtain the greatest possible production in our plants, 
lighting, as one of the important factors in promoting 
production, should be brought up as nearly as can be 
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i Total Output of Goal in this Country in 1017 
e Used for Electric Light and Power 

3 Used for Electric Light 
A Practical Saving through Lighting 
surtaiiment 
Note : Large Square represents Total Coal in 1917 


1 Coal Saving to be effected per Annum 

2 Saved by Saving one Shovelful per Family per Da, 
3 Saved by Using 69” instead of 70° in Buildina: 

4 Saved by Practical Lighting Curtailment 


FIGS. 4 AND 5. DIAGRAMMATIC COMPARISON OF TOTAL 
COAL OUTPUT WITH AMOUNT USED FOR LIGHTING 
Fig. 4.—This diagram shows graphically the comparison be- 


tween the total coal output and the coal used for electric power 
and light, The smallest square shows the relatively small amount 
of coal! which might be: saved by practical lighting curtailment. 
Fig. 5.—-Savings of coal which might be made in this country by 
various plans 

to those standards which are considered essential to 
these ends. The problem then is not so much one 
of curtailment of industrial lighting as the extent 
to which these improvements can economically be made 
at this time. 

Further along in these notes it will be shown that 
present opinion among experts favors a part improve- 
ment of industrial lighting; that is, an increase over 
conditions as they existed before the war, and that some 
curtailment may be practical in other branches of the 
lighting field which in a way may offset the larger 
yuantities which are looked upon as desirable for manu- 
facturing plants. In other words, as far as electric 
lighting is concerned, the industries may be considered 
today of greater importance than any other fields where 
light is used. 

Turning now to Fig. 2, the place held by industrial 
lighting in comparison with other fields of lighting 
is graphically shown. Here it will be seen that with 
the two exceptions of commercial and residence light- 
ing, the volume of light used in the industries is greater 
than in any of the other fields, forming about 18 per 
cent. of the total light used in the country. The amount 
of light used for protective purposes in and about in- 
dustrial plants, while only about one per cent. of the 
total, is apparently a very important factor in the 
protective measures which have been found necessary 
at this time. 

It is only fair to say in connection with Fig. 2 
that the figures there given, showing the percentage 
distribution of light used in the various fields, are 
only roughly approximate because of a lack of accurate 
statistics on the subject. In a general way, however, 
Fig. 2 shows the approximate distribution, and it is 
thus helpful in gaining a bird’s-eye view of the iight- 
ing field at this time, and more particularly for 
showing roughly the place held by shop lighting in 
terms of the total. 
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Mr. Millar, in connection with his paper on “Lighting 
Curtailment” referred to in the article, has sought to 
establish on a basis of expert opinion the branches of 
electric lighting in which reductions in the use of light 
might be made as a temporary measure in view of 
the war and of fuel shortage. A graphical tabulation 
of the result of this canvass among experts is shown 
in Fig. 3. 

It is striking to note that the opinions of these 14 
experts throughout the country favor a reduction in 
all the branches of lighting as a temporary move to 
conserve fuel on account of war conditions except in 
those of industrial lighting used for production and 
for protective purpose. In the case of the industries 
the opinions favor an increase in industrial lighting 
proper of 70 
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demands that no limitations be placed upon the pro- 
duction rate by a curtailment of those factors which 
have a vital connection with the quantity and quality 
of work which can be turned out by the country’s 
manufacturing plants. 

Hence it would appear that a conservative increase 
in the amount of light for shop purposes is today of 
paramount importance and that whatever curtailment 
may be made in the use of light should rather be 
limited to those other branches of the lighting field 
which are indicated in Fig. 3. The net effect of in- 
creasing shop lighting by the percentages given in 
Fig. 3 and of curtailing the amount of light used in 
the remaining branches shown in this diagram would 
result in a saving of about 7 per cent. of the quantity 

ofelectric 





per cent. and 
an increase in 
protective 
lighting of 
200 per cent. 
Referring 
back to Fig. 
1 we find that 
experts con- 
sider that in- 
dustrial light- 
ing for pro- 
duction 
should be in- 
creased by 
175 per cent. 
over the prac- 
tice which 
existed prior 
to war merely 
to place the 
shop -lighting 
practice on a 
basis to meet 
the require- 
ments of effi- 
cient produc- 
tion all over 
the country. Similarly protective lighting in and about 
the industries should be increased by 400 per cent. over 
the practice which was followed before the war in order 
to met the ideas of these experts as to what is a desir- 
able quantity of light for this purpose. Fig. 3 shows, 
therefore, that present opinions favor only a part in- 
crease of industrial lighting at this time because of 
fuel shortage and war conditions, that is to say, an 
increase of 70 per cent. instead of 175 per cent. as given 
in Fig. 1, for industrial production lighting, and, an 
increase of 200 per cent. instead of 400 per cent. as 
given in Fig. 1 for protective lighting. 

This data answers the first point which has been 
suggested ‘by this article; namely, How far can the 
industries be expected to go at the present time toward 
the increases of light suggested by Fig. 1, when due 
account is taken of the fuel shortage and the peculiar 
situation which confronts the country due to the war? 
We may conclude that while lighting curtailment is 
well worth considering in seven of the nine branches 
ef lighting outlined in Fig. 2, the industrial pressure 
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A MODERN FACTORY DESIGNED TO ADMIT PLENTY OF DAYLIGHT 


light used 
throu ghout 
the country. 
Millar gives 
the approxi- 
mate coal con- 
sumption for 
electric light- 
ing in 1917 
at 12,000,000 
tons as com- 
pared with a 
total output 
for the coun- 
try in 1917 
of 640,000,000 
tons. A net 
saving of 7 
per cent. in 
all branches 
ofelectric 
lighting 
would thus be 
equivalent to 
about 840,000 
tons of coal 
annually. 
While a sav- 
ing of this amount of coal is well worth while, the same 
authority points out that it is rather small when com- 
pared with the coal shortage of 50,000,000 tons, this 
being the total amount which must be saved in one 
way or another. 

To give the reader a better basis for the comparison 
of these values we may state that according to Millar 
the following other channels present possibilities for 
coal conservation: (a) An estimated saving in coal 
(based on 1914 figures) of 13,000,000 tons per annum 
if all private generating-plant power were replaced by 
central-station power, (b) an estimated saving of 10,- 
000,000 tons per annum if the temperature of building 
interiors was maintained at 67 deg. F. instead of 70 deg. 
F., (c) an estimated saving of 3,000,000 tons per annum 
if 69 deg. F. was maintained instead of 70 deg. F. 
for building interiors, and (d) an estimated saving of 
15,000,000 tons per annum if each family throughout 
the country decreased by one shovelful its daily quantity 
of coal used. 

The relative magnitudes of the quantities of coal 
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used per annum for electric light and power (not in- 
cluding that used for the operation of electric railways) 
and for electric light alone in terms of the total coal 
output for 1917 are shown in Fig. 4. This diagram 
also shows the amount of coal which might be saved by 
the net curtailment of lighting indicated by Fig. 3. 

In Fig. 5 the relative magnitudes of several possible 
ways of:saving coal are shown graphically in terms 
of the total coal output in 1917. In this diagram the 
largest square stands for the total coal output in 1917. 
A careful study of. Figs. 4 and 5 will give a good idea 















































FIG, 7. 


of the approximate status of the coal-conservation 
situation. 

The foregoing notes lead to a closer scrutiny of those 
factors in the shop-lighting problem which deserve un- 
usual attention at this time. The reader may well ask 
why it is that expert opinion favors such marked 
increases in industrial lighting as are indicated by 
Figs. 1 and 3, whereas it favors the curtailment of 
lighting in the other fields as shown in Fig. 3. 

Some idea may be gained of the way in which shop 
lighting is being viewed at present by the fact that 
in the organization of the committee on labor of the 
Advisory Council of National Defense there is a com- 
mittee on lighting whose interests are mainly directed 
to the industries and their present needs. Moreover, 
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no less than five states throughout the country are at 
this time either preparing or revising shop-lighting 
codes. for enforcing higher standards of the quantities 
of light used in manufacturing plants and the ways 
in which the light is applied. These facts indicate 
an awakening to the importance of better shop lighting 
in a way and to an extent never before realized in the 
program of state legislation. 

Furthermore, renewed efforts have been made for 
the definite determination of how good lighting is re- 
lated to shop production. Thus tests have been made 








PRODUCTION IN THIS SHOP SHOULD NOT BE CURTAILED AT NIGHT BY INSUFFICIENT ILLUMINATION 


very recently in a machine shop of a large plant in 
Chicago which proved that production was increased 
from 8 to 27 per cent. when the. quantity of light was 
increased from 4 to 12 units on the work. These tests 
included eight different shop operations and showed an 
average increase: in-production of 15 per cent. Figures 
of this kind have long been required in order to show 
to those shops which have lagged behind in the adop- 
tion of improved lighting that a failure to install an 
adequate system of lighting means a distinct loss in 
the output rate. 

Hence, to quote from one of the author’s published 
lectures on the subject of shop lighting, it is more im- 
portant today than ever before to consider carefully 
that good factory lighting possesses the following 
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advantages, any or all of which are within the reach 
of every shop which adopts a system of good lighting 
for an older and inadequate system: (1) Increased 
production for the same labor cost; (2) greater ac- 
curacy in workmanship; (3) reduced accident hazard; 
(4) avoidance or at least reduction of eyestrain; (5) 
surroundings made more cheerful; (6) work performed 
with less fatigue; (7) order, neatness and sanitation 
promoted; (8) superintendence rendered more effective. 

Put in simple language, then, shop lighting is of 
fundamental importance to production and its cost 





FIG. 8. 


small when compared with its advantages. In fact it 
has been found that when its cost is compared with 
the wages that may be saved by its adoption, the 
expenditure for the best lighting is remarkably small. 

It seems noteworthy to conclude this article with 
several quotations from practical shop managers and 
others, which have been used by the Industrial Com- 
mission of Wisconsin in its efforts to show how such 
men look at good lighting. These quotations are 
abridged from letters published in the commission’s 
latest book on “Industrial Lighting,” issued in 1917. 

One practical correspondent wrote: “I have always 
said that when we cannot have daylight for working 
conditions the best system of artificial lighting is none 
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too good,” and “we have found that by the use of 
better lighting we have increased production, improved 
quality, which means less waste, and our employees are 
more contented.” 

A manager wrote: “We think we have solved our 
lighting problem, and we think we have one of the 
best-lighted factories in Wisconsin. Our men have uo 
difficulty in doing as close work during the period that 
the factory is lighted by electricity as they can in 
daytime.” 


Another manager wrote: “We are getting a better 








ARTIFICIAL LIGHTING SHOULD BE ADEQUATE 


grade of work while working with artificial light than 
was possible before making the change. At the same 
time we have increased the output of the departments 
at least 2 per cent. without any increase in the cost 
cf power. We have decreased the chance for accidents 
to a minimum, and our employees are more than pleased 
with the present lighting conditions.” 

These and similar opinions which might be given 
show how - progressive shop people are beginning to 
view good light as an aid to production and as possess- 
ing other important advantages to their plants. 

In conclusion, attention may be called to the sug- 
gestions which will occur to the reader from the series 
of illustrations included in Figs. 6, 7, 8 and 9. In 
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these days when every effort is made to design the 
modern factory to have an abundant supply of natural 
light within the departments, as indicated by Figs. 
6 and 7, it is apparent to all that those who may be 
obliged to work under night conditions, as in Fig. 8, 
should not be called upon to suffer eyestrain or be 
hampered in their work by anything but the best system 
of. artificial lighting, without which no employee can 








PROTECTIVE LIGHTING OF DARK PASSAGE 


FIG, 9. 


be expected to work effectively, for work which is 
not done effectively is always a disadvantage to em- 
ployee as well as to employer, and under present 
conditions, more than ever, a disadvantage likewise to 
the country as a whole. 


~Pumps for Handling Lubricants 


By W. THOMAS 


I have been interested recently in the question of 
pumps for handling lubricant. There are apparently 
three types of pumps to choose from: (1) The plain 
plunger pump, either single or multiple; (2) the geared 
pump; (3) the centrifugal pump. These types are old 
and tried and are all good in their way, but I do not 
believe that any one type is good for all conditions. 

If I wanted the lubricant or coolant at a heavy 
pressure and could remove the dirt and chips before 
allowing them to come to the pump I would use a plunger 
type. If I wanted a large volume at a low pressure, and 
did not care about straining and cleaning the liquid, 
I would use a centrifugal type. If I wanted a mod- 
erate pressure and could get the liquid fairly clean 
I would use the geared type. 

The question of drive and type of pump on a machine 
should be given careful consideration. It may seem a 
small matter compared with the price of the machine, 
but it is like a lot of other small things in that a 
real apreciation of their value is only obtained when 
they are not taken advantage of. The machine designer 
therefore will find it profitable to his reputation to put 
in a pump that is most efficient for the purpose for 
which it is to be used. 

Dependability is one of the most important features 
to be considered, and dependability means simplicity. 
The fewer the parts the less chance of failure, and 
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if a few parts can be omitted, even at the expense of 
a slight reduction of efficiency, it would seem to be 
right to omit them. 

Years ago I remember seeing a small pump for han- 
dling liquids, which was designed long before pumps 
for machine lubrication had come into general use. It 
was made to do away with all possible parts, and it 
impressed itself on my memory because of the omission 
of one: part that I had thought always necessary in 
a plunger pump, and that was the inlet valve. I do not 
recollect the exact design, but the sketch, Fig. 1, shows 
the general principle. A is a reciprocating plunger 
packed at the top by gland B; C the inlet; D the dis- 
charge; E the ball valve, and F the suction chamber. 
When plunger A lifted, if everything was tight, there 
was a partial vacuum created below the plunger. When 
the lower end of A had passed C the liquid rushed in, 
filling the space F below. When the plunger, moving 
downward, had passed C, the remaining liquid was 
forced out past the ball valve E. I suppose it might 
be said that the plunger itself made the inlet valve; 
but it does not seem as if it could be considered as one 
exactly, at least not such a one as would be formed by 
a cup leather on the bottom of the plunger. There 
was of course some small leakage, and the power re- 
quired to raise the plunger against the partial vacuum 
was lost, but it answered its purpose. 

I would like to suggest the consideration of a pump 
scheme which may or may not be new, but which I do 
not remember to have seen illustrated or described. 
The idea is in Fig. 2. 

It consists of a small centrifugal type of pump to 
take a certain percentage, say 20 per cent., of the 











FIG. 2 





FIGS. 1 AND 2. PUMP DETAILS 


liquid from the suction and discharge it again into the 
main pipe in the direction of flow, the injector principle 
of the discharge being used to force the remaining 80 
per cent. up to the desired velocity. It seems to me 
that even if inefficient it might have its uses; such, for 
instance, as handling large volumes at low pressure or 
handling liquids having a considerable quantity of mat- 
ter in suspension, using for the purpose the clearer 
liquid near the surface. It is my impression that the 
injector principle applied to a nonelastic fluid has a 
very low efficiency, but on the other hand with a prop- 
erly shaped nozzle it might handle a quite heavy volume 
more easily than by having the entire amount go 
through a large, slow-moving pump. 

In any event I do not think there is any harm in en- 
deavoring to open up a discussion of new ideas even 
if they prove to have been tried out and discarded. 
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HE feed cover of the Lewis gun fits over the top 
of the receiver and incloses the feed mechanism. 
It corresponds in general form to the upper 


portion of the receiver, and 


three-point bearing for the work in other jigs and 
fixtures and that as the piece nears completion they 
are removed, since they constitute no part of the fin- 

ished feed cover. Two of the 








its contour is in fact made 
to the same dimensions as the 
exterior of the receiver plat- 
form, so that the two parts 
match up for the entire length 
of the cover which extends 
over two-thirds of the re- 
ceiver length. The feed cover 
is a drop-forging which in 
its original form appears, as 
shown, to the left in the upper 


VIII. The Feed Cover—I 


This member is made from a drop forging and 
has two small hubs machined at the rear end 
for locating in various fixtures and jigs. 
engravings show typical tools and operations in 
profiling machines, drilling machines, etc., and 
illustrate gages for checking the accuracy of cuts. 


hubs will be noticed in the 
rough on the drop-forged 
cover at the upper left-hand 
corner of the group in Fig. 
67. The third is produced in 
the jig by hollow milling 
down into the raised surface 
near the front end of the 
forging. The hubs are hol- 
low milled to a diameter of 
$ in., and the adjacent seats 


The 








row of covers, Fig. 67. The 

work in various stages of progress, from the forging to 
the finished feed cover, is represented by the other mem- 
bers of the group in the illustration. The finished cover 
will be seen at the left of the lower row of parts or di- 
rectly under the rough drop-forging shown in the upper 
row in the illustration. 

Some of the various steps in the transformation of 
the piece from the rough forging to the finished article 
may be followed and should prove of interest to the 
reader. 

There are over 60 distinct operations in the making 
of this feed cover as scheduled in the operation-sequence 
sheet which follows. 

The feed cover is first ground on the bottom; then 
it is placed in a jig, Figs. 68 and 69, where three 
small bosses, or hubs, on the top face are hollow milled 
to form locating points for further operations. Two 
of these hubs are near the rear end of the feed-cover 
forging and the other is near the front. They are 


seen clearly on the covers shown in front of the jigs 
in Fig. 68, 


It will be understood that they form a 





faced to 12 in. in diameter. 

Two jigs of the same construction are used under 
the spindles of the multi-spindle drilling machine, Fig. 
68, each set of spindles carrying roughing and finishing 
hollow mills. One jig is shown opened, the other closed, 
and in connection with the illustration, Fig. 69, they 
show the general features distinctly. In the latter 
the work is shown resting against stops at side and end 
and secured by screws in the top and at the side. The 
top plate is secured when closed by three T-head clamp 
screws requiring only a quarter turn for fastening or 
releasing. The thumbscrew through the side wall for 
pressing the work sidewise against the rear stops is 
secured by a short binder handle which acts as a lock- 
nut. 

The three small hubs hollow milled on the face of 
the feed cover are held closely to size and to the correct 
center distances apart, so that the work will locate 
properly in other fixtures. In Fig. 68 the knurled gage 
near the middle of the drilling-machine table is a limit 
gage for the diameter of the hubs. The rectangular 
block with upright vertical rod in front of the first 
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FIG. 67. THE FEED COVER IN VARIOUS STAGES FROM DROP FORGING TO FINISHED WORK 
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FIG. 68. JIGS FOR HOLLOW MILLING THE LOCATING HUBS ON THE FEED COVER 
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FIG. 71. PROFILING THE TOP AND THE SIGHT-LUG SIDES 
Operation 3—The cover at the left is as it appears before the operation while the one at the right has been profiled over the top 
surface, across the shoulder in front and along the sides of the sight lug 











PROFILING THE OUTSIDE SHAPE OF THE FEED COVER 
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FIG. 69. 


jig is a flush-pin gage for testing the depth of the 
seating cut from the top of the guide bushings. The 
gaging fixture at the right of the table is fitted with 
flush pins for testing the piece while it rests upon its 
three bearing points. The gage at the extreme left 
is a flat bar with two holes the right distance apart 
for testing the center distance of the two rear hubs. 

The templet, Fig. 70, is fitted with two projecting 


(— | bushings to fit over 


the rear hubs of the 
0 0 
— 


work and is shaped 
externally to corre- 
spond to the feed- 
cover contour, be- 
sides having numer- 
ous openings cut out 
to represent various 
lugs and surfaces on 
the face of the cover. 
This templet is ap- 
plied to the feed 
covers as they come 
from the jig, Fig. 
68, to make sure 
that all surfaces will 
machine up properly 
without an undue 
amount of metal at one spot and a correspondingly 
limited amount of stock at opposite points or surfaces 
of the work. 

This templet may be applied to the work at any 
time to determine if the forgings in a given lot are 
being centrally positioned in the jig so as to leave 
a fairly uniform amount of material at all points, and 
any adjustments found desirable in this way are readily 
attended to. 
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FIG. 70—A TEMPLET FOR THE 
COVER AND JIGS 








CONSTRUCTION OF HOLLOW-MILLING 








JIGS 


The first profiling operation is illustrated by Fig. 
71. This operation, No. 3, is the profiling of the top 
surface and of the sides of the sight lug of the shoulder 
at the front end, leaving stock on the forward lug or 
sight base for clamping. Two feed covers will be seen 
at the front of the profiling machine; one as it appears 
before the profiling operation, the other profiled over 
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FIG. 75. A GAGE FOR THE FEED-COVER CONTOUR 


the top surface across the shoulder in front and along 
the sides of the sight lug. The method of holding 
the work in the fixture is quite unusual and will be 
appreciated on examination of the fixture details in 
Figs. 71 and 72. 
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Upon referring to the latter illustration the feed 
cover will be seen at A located against the under side 
of the overhanging fixture brackets B and C by means 
of the two #-in. hubs formed in the hollow-milling 
process which enter hardened-steel bushings in the 
brackets. The other end of the work locates against 
a steel plug in the under side of a third bracket D. 
The work is pressed upward against the under side of 
the three brackets by a tri- 
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shown at the side of the gage are duplicates of the two 
parts used in holding the work up against the under 
side of the fixture brackets as previously described in 
connection with Fig. 72. 

After the operation just described several other 
profiling and milling cuts are taken on the work. One 
of the profiling operations consists in milling two 
grooves along the sides of the front lug at the center 





——) 





angular shaped plate FE and 
a long wedge F, which when 





pressed into place bears 
against the spherical face of 
a boss G at the center of the 
triangular plate E, so that 
the latter is forced up evenly 
against the under surface of 
the feed cover to be ma- 
chined. 

The two #-in. hubs on the 
top of the feed cover enter 
bushings in brackets A and 
B, the holes of which are 
lapped out to 0.376 in., so 
that there is only 0.001 in. 








clearance for each hub, thus 
assuring correct location of 
the work sidewise in the fix- 
ture. The 13%-in. seats faced 




















around these hubs by the 
hollow mill bear against the 


























under surface of the brackets 
which are made to a radius 
of 4 in. at their outer ends 
where the work takes its 
bearing, thus leaving ample 
clearance space for the pro- 
filing cutter used in surfac- 
ing the top of the work. The 
three bearing surfaces under 




















the three brackets at front 
and rear bring the work per- 
fectly level; and the clamp- 
ing plate Z having three pro- 
jecting plugs in its upper 
face to take bearing against 
the bottom of the work 
secures the latter firmly 








without possibility of dis- 











tortion when the operating 
wedge F is pressed into 
position. 





The form plate for con- 
trolling the guide pin and 
movement of work under 
the cutter is clearly shown and needs no description. 
The gages for the profiling cuts are seen on the 
small tray on the right of the table in Fig. 71. The 
flat gage shown on edge tests the thickness and posi- 
tion of the sight lug, this gage fitting over the two 
é-in. hubs on the feed cover and therefore gaging the 
sides of the sight lug in respect to distance from the 
two hubs. The gage jaws are provided with pins, as 
indicated, which are brought into contact with the 
Surfaces to be inspected. The long wedge and plate 





FIG. 72. 


THE PROFILING FIXTURE 


of the plate, leaving a T-head on this lug for future 
clamping purposes. That is, the lug is thus formed to 
the right shape to receive a clamping block which has 
a T-shape opening, allowing the block to slide over the 
T-section for the purpose of drawing the work down 
tightly in its holding fixture. One of these clamping 
blocks with the T-slot milled across its head is shown 
on the right-hand corner of the profiling machine table, 
Fig. 73, this view illustrating the fixture and method 
of profiling the outside shape of the feed cover. 
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An assembly drawing of the fixture and certain 
details are illustrated in Fig. 74, where the holding 
block with the T-opening referred to is represented 
at H. When the feed cover to be profiled around its 
edge is placed on this fixture the clamping block H 
is in uppermost position, allowing the _ sight-lug 
shoulders to slip into the T-opening, and the eccentric 
stud / is then turned over by its cross-handle to draw 
the work downward against the top face of the fixture 
with the 3-in. hubs on the work entered into the locating 
bushings J in the fixture top. These bushings are the 
exact size of the locating hubs, and they position the 
feed cover exactly on the center line of the holding 
fixture. The outline to which the feed cover is to be 
profiled is indicated by the contour of the form plate K. 


SEQUENCE OF OPERATIONS 
1 Grind bottom surface. 
2 Hollow mill hubs to size and spot bearing at front end. 
3 Profile top surface, sides of sight lug and shoulder at front 
end, leaving stock on forward lug or sight base for clamping 
4 Profile top surface at front end. 
43 Profile top surface of sight base and rear surface of forward 
end, leaving stock on forward lug or sight base for clamping 
5 Profile clamping shoulders on front lug. 
; Finish rear end to standard length 
64  Cross-mill hinge lug at rear end. 
7 Remove stock to do operation 10. 
74 Remove stock in panel to do operation 10 
& Profile full outside shape. 
% Profile bottom surface to thickness. 
19 Drill and counterbore paw! spring and retaining hole. 
Profile underside of feed cover and outside shape of retaining 
lugs (rough). 
i2 Profile underside of feed cover and outside shape of retain- 
ing lugs (finish). 
13 Profile top of cross-ribs and finish inside of locking lugs 
i4 Profile panels (rough). 
15 Profile panels of underside (finish). 
16 Finish feed cover locating lug clearance. 
17 Profile under surface of cartridge guide 
front-locking lug. 
18 Profile locking lugs on right and left side 
1% Mill cartridge guide-lug cam surface. 
20 Mill top surface of cartridge guide lug 
21 Finish end of cartridge guide lug. 
22 Rough cartridge spring-guide clearance slot. 
23 Profile cartridge spring-guide elearance slot 
tion). 
t Profile 
44 Profile radius cut on cartridge-guide cam surface 
5 Mill cartridge guide-spring clearance in end of lug. 
6 Profile rib and radius cut in cartridge-guide lug. 
6 
‘ 


lug and shape of 


(second opera- 


‘artridge guide-lug cam surface (finish). 


4 Grind for stamping operation 

Profile vlearance cut at right side of paw! clearance and top 
of pawl hub. 

Profile out stock at rear end of rib at magazine clearance 
slot for stamping. 

28 Rough polish dovetail for stamping. 

29 Roll in stamp name. 


31 Rough out pawl-cleararce cut. 
: Hollow mill pawl hubs. 


Shave cartridge-lever hub-clearance slot. 

Profile magazine-clearance slot (finish). 

Profile rib at rear of magazine-clearance slot 

Profile pawl-clearance cut. 

Spot, drill, ream and counterbore pawl-spring retaining hole. 
Rough out for operation 40. 

Profile spring-clearance cut in sight bed 

Profile spring-clearance cut at rear end. 

Profile top and clearance between spring locating lug. 
Profile spring-locking seat at front end. 

43 Length mill leaf-resting shoulder at front end. 

14 Drill sight-leaf axis-pin hole. 

45 Profile elevating screw clearance. 
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ij Fit cartridge guide. 

48 Clean pawl base. 

19 Fit pawls. 

50 File back and break corners. 

51 File back sight bed. 

52 File to receiver gage. 

52 File crossbars and break inside corners. 
54 File outside shape 

55 Saw off locating lugs. 

Rough polish flat surface. 

56 Drill cartridge guide-spring hole. 
57 Polish rib on inside. 

58 File top. 

59 Polish, break outside corners. 

60 Match up corners, outside shape. 


61 Harden. 
€2 Sandblast. 
63 Brown. 


In the articles describing the manufacture of the 
receiver of the Lewis gun, illustrations were presented 
showing a multiple flush-pin gage for inspecting the 
entire outside shape of the receiver at one setting in 
the gage. A similar type of gage for the same oper- 





MACHINIST Vol. 48, No. 21 
ation on the feed cover will be noticed at the right of 
the table on the profiling machine, Fig. 73, and the 
construction of this gaging device is brought out clearl; 
in the illustration, Fig. 10. 

The gaging fixture has a cast-iron base in which 
are inserted two hardened and ground bushings lapped 
out to 0.375 in. for locating the feed cover in the gage 
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G. 74. THE FIXTURE FOR PROFILING THE OUTER 


SHAPE 


by means of its two small hubs which are a snug fit in 
the bushings. The front end of the feed cover rests. 
as in previous operations, upon a hardened plug located 
near the front on the center line of the fixture. . The 
wide lugs which form the wall of the fixture are bored 
out to receive thirteen +-in.-diameter flush pins which 
operate at the proper angles to gage the various curves, 
slopes and straight lines that make up the contour. 

Each of the flush pins is drilled crosswise for a small 
operating pin which slides in a vertical slot milled for 
a short distance in the top wall of the fixture. 


Cup Center for Projectiles 
By R. S. MYERS 
For band turning on any type of shell the cup center 


design shown in the illustration will be found very 
handy. The revolving. member A is fitted to the nose 














CUP CENTER 


of the shell and hardened. The shank is ground to fit 
the tailstock of the lathe. With a shell held in the chuck 
the cup center steadies it while the band is turned. 
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Standards for the Design of Small Dies 


By C. V. LOVELL 





The quantity production of small pressed blanks 
for motor parts, small automobile parts and ac- 
cessories and many other lines renders the stand- 
ardization of small punch and die parts a virtual 
necessity. The standards set forth in the tables 
accompanying this article are the results of many 
years’ experience in designing these classes of 
tools. In the designing of dies there are a great 
many parts that can be standardized, and al- 
though it is not always possible to adhere to these 
standards much expense can be saved and a more 
uniform equipment of tools produced if the de- 
signing department has a set of standards by round work. 
which to work. 


others who design like tools for pressed-metal work 
The punch holders, shown in Fig. 1, and the die hold- 
ers, shown in Fig. 2, were developed from the four-post 
type, as in many cases it was found that the front guide 
pins were in the way of the operator, and in most cases 
the dies equipped with two guide pins gave just as good 
results, besides reducing the cost of construction. The 
patterns are made so they can be used in pairs and can 
easily be lined up together for boring. The usual 
method is to face off both castings, clamp them together 
in the milling machine and bore both parts to fit a stand- 
ard-plug gage. Type A, Figs. 1 and 2, is used for gen- 
eral work, while Type B, Figs. 3 and 4, is adapted to 


The guide pins shown in Fig. 5 are designed for use 


with piercing and blanking dies, and are to be used in 





connection with the bushings shown in Fig. 7. It will 


HE tables and sketches in this article show be noticed that both the pins and bushings are ground 
details which I have developed from tools used in for a press fit in the same size hole and that the small 
different places where I have been employed, and_ end of the pin is ground to a working fit in the bushing 
after using them for five years in designing dies for a of the corresponding number. 
variety of work, such as automobile parts, small electric The guide pins shown in Fig. 6 are designed to be 
motors, mailing-machine parts and hand-grenade parts used without bushings, and are usually employed in 
for Government work, I believe they may be of use to forming dies or in cutting dies where the number of 
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FIGS. 1 TO 15. STANDARDS FOR THE DESIGN OF SMALL DIES 


Fig. 1—Standard punch holder, type A. Fig. 2—Standard die holder, type A. Fig. 3—Standard punch holder, 


t B. . 4— 

Standard die holder, type B. Fig. 5—Standard guide pin. Fig. 6—Standard guide pin. Fig. 7—Standard guide-pin bushings. 
Fig. 8—Standard punch, class A. Fig. 9—Standard punch, class B. Fig. 10—Standard punch, class C. "~~ at ae punch, 
—Standard construc- 


class D. Fig. 12—-Standard button die. Fig. 12—Standard pilot. Fig. 14—1-in. standard backstop. 
tion of progressive die 


Fig. 
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pieces to be produced will not warrant the making of 
bushings. The punches shown in Fig. 8, Class A, are 
of the type used for the general run of work, especially 
where a number of holes are to be punched at one time. 
When used as blanking punches, as for washers or sim- 
ilar work, they should be made about ¥ in. longer, de- 
pending on the thickness of the stock, and when used for 
progressive work they are drilled to take the pilot pins 
shown in Fig. 13. 

The punches shown in Fig. 9, Class B, commend them- 
selves principally because of the low cost of construc- 
tion where only a temporary set of tools are to be made. 
While they may be quickly made and assembled in a 
punch plate by simply drilling and countersinking the 
plate, they are difficult to remove in case a punch is 
broken. 

A MORE EXPENSIVE PUNCH 


The punches shown in Fig. 10, Class C, are used 
only where a few are required in a set of tools. Al- 
though more expensive to make than those previously 
described, they possess the advantages of being more 
quickly replaced without having to disassemble a set of 
tools and that no punch plate is required. 

The punches shown in Fig. 11, Class D, can be used 
only when they can be placed near enough to the side 
of the punch holder to be reached by a setscrew, but 
they possess the advantage of being easily removed or 
replaced. 

A commonly used type of button die is shown in 
Fig. 12. 

The pilots shown in Fig. 13 should have their stems 
turned or ground for a press fit in the blanking 
punches. 

Fig. 14 shows a backstop for use with large blanking 
dies,-which are built up in sections and make a very 
rigid support for the cutting edges. They are usually 
made from square stock, and when a large number of 
dies are to be made these stops can be turned up in large 
quantities in the screw machine. 

The cross-section, Fig. 15, shows the standard con- 
struction for a progressive die. The stripper plate a 
and the guide strips b are doweled to the blanking die 
ec with short pins so that they may be removed for the 
purpose of grinding the die, leaving the latter intact 
with the holder. 


SAVING IN PATTERN COST 


Perhaps the greatest economic feature of a fixed 
standard is the saving in pattern cost. I have seen hun- 
dreds of patterns made up for die and punch holders, 
but as no record of them was kept in a way that was 
easily accessible new ones were often made which were 
duplicates of those already in stock. With a table show- 
ing the shape and sizes of patterns on hand, new tools 
can usually be so designed that five or six different pairs 
of patterns will furnish all the castings required. 

Another feature not to be ignored is the uniformity 
of all tools designed from standard parts. When tool- 
makers become accustomed to making tools of a given 
type they will produce them more rapidly than if a new 
type of design has to be studied out every time new 
equipment is required. 

This may seem like a small point to consider in design 
but it is an item that counts up considerably and is well 
worthy of attention. 
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A Tool for Internal Planing 
By M. L. LOWREY 


The internal-planing tool shown in the illustration has 
several good features. It is ready for instant use in 
any planing or shaping machine and is held in the tool- 
post in the usual way. As the cutting tool lifts in the 
small clapper box at the end of the bar, the shank can 
and should be blocked at its upper end, making it very 
rigid. By turning the bar to the proper position the 
piece to be machined can be planed on the top, bottom 
or either side at one setting. The tool being of the 
toolholder type any shape of tool desired can be 
inserted. 

If desired the bar can be made adjustable for length 
by threading <nd screwing it through the shank, as the 
clamping screw will hold the threaded bar as well or 
better than the plain bar, and no lock nut or collar is 
necessary. 

The miniature clapper box on the end of the bar is 
pivoted upon the taper pin A, and while firmly sup- 




















INTERNAL PLANING TOOL 


ported against the pressure of the cut is free to lift 
slightly on the return stroke. To prevent chattering 
and jumping due to its lightness the upper end, opposite 
the cutting point, rests upon a spring-actuated plunger 
set longitudinally in the bar at the point indicated at B 
in the illustration. The photegraph does not of course 
show this plunger and spring, but as its function is to 
steady the clapper on the return stroke its location and 
construction are obvious. 
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Speed Up—We have got to win the war 





Hobs and Hobbing Machines’ 


From BARBER-COLMAN CO., ROCKFORD, ILL. 





This review gives a concise detail of the develop- 
ment and capabilities of the hob and the hobbing 
machine. There was a time when manufacturers 
believed that these tools could not be used with- 
out great difficulty, but this is so no longer, as 
most of the obstacles in these machines have been 
overcome, and the work done by them possesses 
as much refinement as that produced by other 
tools used for similar work. 





been understood in its theoretical aspects for many 

years, but conditions, which are now radically 
changed, delayed its general adoption until recent years. 
Unfortunately there has existed in the minds of many 
an exaggerated idea of the difficulties in using the hob- 
bing process and a failure to appreciate its advantages, 
which may doubtless be traced more or less directly to 
the early conditions, and the change in the early con- 
ditions has not yet resulted in as complete a revision 
of the opinions founded on them as the facts warrant. 

It is the purpose of this paper to point out briefly 
what these early retarding conditions were and to show 
how they have changed, and also to endeavor to be of 
some assistance in promoting a general understanding 
of the reasons that cause the present hobbing process 
to be so admirably suited to the high-duty and high- 
quality production now the rule in your shops, particu- 
larly in regard to a range as to diameter and pitch, 
which, though limited, nevertheless covers at least 
three-fourths of the production which is on a quantity 
basis. 

One of the early conditions which retarded progress 
was the fact that quantity production in the present 
meaning of the expression did not then exist, and the 
quantity production is the field to which the hobbing 
process is especially well adapted. The introduction of 
the automobile and its manufacture on a large scale 
necessitated the manufacture of duplicate gears in very 
large quantities, and thus afforded a chance for the 
hobbing process to show its capabilities, but it still 
lacked the refinements necessary to enable it to do 
high-quality finishing work, and its field was in a con- 
siderable measure restricted to the roughing operation; 
but even with this restriction its use was large enough 
to furnish both the means and the stimulus to carry’on 
development work, which has resulted in the refinements 
which today make it an eminently practicable and effi- 
cient method for the finest finishing work. These re- 
finements lie principally in the ground hob, which will 
be more fully discussed later. 

Prior to the advent of the hobbing machine, gear- 
cutting machines were always operated on an inter- 
mittent principle. The rotary-disk-cutter method using 
formed milling cutters had the reciprocating cutter slide 
with its slow inward-feed motion and the high-speed 
withdrawing stroke calling for a reverse mechanism 


[= method of producing gears by hobbing has 
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working under severe conditions and subject to great 
wear and tear. In conjunction with this mechanism 
and controlled by its motion is the indexing mechanism, 
which also must operate at high speed with considerable 
jar and shock, which with the attendant wear soon re- 
sults in inaccurate spacing. The one favorable feature 
of this disk-cutter method is the continuous cutting 
action, but even this advantage is open to the objection 
that the heating effect is concentrated at one side of 
the blank, the first cut being made in a cold blank, while 
the last one is with the blank at a considerably higher 
temperature, necessarily resulting in inaccurate work. 

Operating on the generating principle are machines 
of the planer or shaper type, with a reciprocating cut- 
ting tool and intermittent indexing devices. Methods 
of controlling the reciprocating cutter to generate by 
rolling the blank are numerous and interesting. An 
early method was to generate one tooth at a time by 
rolling the blank past the reciprocating tcol, return- 
ing the blank to first position and indexing for the next 
tooth. This method is obviously slow, and inaccuracies 
inherent in this periodical indexing have long been 
recognized, as has the local heating effect previously 
mentioned. 


THE GENERATING METHOD 


In the generating method represented by the Fellows 
shaping machine the intermittent indexing is eliminated 
by a pinion-shaped cutting tool rolling with the blank 
to give the generating motion and reciprocating to 
give the cutting motion, an additional short reciprocat- 
ing motion being required to give clearance to the cutter 
on its return stroke. The mechanism that controls this 
rather complicated collection of motions is one of the 
most interesting to study, but need not be detailed here. 
In operation the cutter is sunk into the blank to the 
depth of the cut desired and then the rolling mechanism 
is started, the gear being cut to full depth at one revolu- 
tion of the blank, therefore the objection of local heat- 
ing and unequal expansion of the blank, referred to 
above as characteristic of other methods, is not avoided 
in this one. 

From a study of the methods above outlined and a 
consideration of the advantages and disadvantages of 
each it is apparent that an ideal system would have 
the following characteristics: 

First—A continuous cutting action, as in milling with 
a disk cutter. Second—Generation of each tooth by a 
single tooth or tooth profile, as in the single-tooth gen- 
erating process, so that each tooth will be a duplicate 
of its mates. Third—Distribution of the cutting action 
around the blank so that an even heating may take 
place. Fourth—Continuous indexing by rolling, so that 
inaccuracies in spacing by intermittent methods may be 
eliminated. 

A moment’s consideration shows that the hobbing 
process has all these characteristics of an ideal system, 
for: First—The cutting action of the hob is obviously 
a continuous milling cut. Second—Each tooth in the 
gear is generated by the same set of teeth in the hob. 
An inaccurate hob may produce an incorrectly shaped 
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tooth but even so all of the teeth will be alike. Third— 
Both work and cutter rapidly rotate, thereby assuring 
uniform distribution of heating and expansion. Fourth 
—The indexing is continuous by rolling. Every revolu- 
tion of the hob spaces out a tooth on the blank as it 
rotates in proper relation with the latter. The index- 
ing is in no way affected by shock and jar as in the 
intermittent method. 

It being accepted that the hobbing process combines 
these desirable features the question then arises of de- 
signing a machine to give practical effect to them in 
the best manner. The trend today, in machine design 
as well as in human endeavor, is toward specialization, 
and it is well recognized that making a specialist of a 
machine, while limiting the range of work to which it 
is applicable, is profitable for quantity production be- 
cause it increases its efficiency on the work within its 
range. 

Applying this view to hobbing-machine design it 
seems apparent that by limiting the diameter of the 
gears to be cut to 12 in. and the diametral pitch to 3 
in., a machine can be produced having great rigidity 
foc the kind of work expected of it, and at the same 
time having a range sufficient to cover most of the 
quantity production. Rigidity is a prime consideration, 
and it is important that the mechanisms be plain and 
simple. The design must also insure long life by pro- 
viding ample bearing surfaces and adjustment facilities 
for maintaining continued accuracy. 
~ Being a manufacturing machine, speedy loading and 
unloading should be a main feature of operation. This 
will influence the design, and the designer will find him- 
self at the point where he must choose between the 
vertical and horizontal arrangement of the work 
spindle. 


ADVANTAGES OF VERTICAL ARRANGEMENT 


The vertical arrangement lends itself to machines 
of large capacity, as a more compact design can be 
worked out with this arrangement than is possible with 
the spindle in the horizontal position. But for a range 
of sizes up to 12 in. here considered the horizontal 
arrangement has many advantages. In the quickness 
with which the work can be loaded, in combination with 
the stiffness that can be built into the work supporting 
means, the horizontal-spindle machine is superior to its 
vertical-type competitor. Cleanliness is another feature 
in favor of the horizontal spindle, as chips fall clear 
of the work support and do not hinder speedy reload- 
ing nor impair the accuracy of the results. Therefore, 
for the machine in view, the horizontal work spindle 
is superior. Having disposed of the work spindle and 
work support the question of the hob support would 
next be considered. 

This should be arranged with a minimum overhang 
and a simplicity of design that would give the desired 
results. The hob should be so mounted that it can 
be set at an angle to enable both spur and helical gears 
to be cut. Lateral adjustment without disturbing the 
hob on the arbor should be provided so that a quick 
and easy means is at hand to set the hob to bring 
successive places into the cutting range, thereby dis- 
tributing the wear and allowing greater economy in 
the use of the hob. 

From the first the hobbing process has proved itself 
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to be a rapid method of producing gear teeth, and for 
this reason its advocates have had little difficulty in 
demonstrating its ability for roughing where quantity 
is required. Present-day figures on this kind of pro- 
duction are such as to place it in a class by itself. 
The reason for this is to be found largely in the nature 
of the hobbing cut itself, which has the advantages of 
being a continuous cut; of breaking up the chip; of 
operating on a rotating blank, thus equalizing the load 
and distributing heat; of having no portion constantly 
under cutting action, thus facilitating heat radiation 
and dissipation, and of distributing the load upon a 
great many teeth, no tooth removing metal its whole 
depth, therefore facilitating a rapid and complete circu- 
lation of the cutting compound. In addition to these 
advantages the constant rolling-indexing method of 
spacing the teeth allows a much higher operating speed 
than is practicable with intermittent spacing devices, 
and constant motion of all mechanisms in one direction 
permits higher speeds than would be possible on long 
runs with reciprocating mechanisms, at the same time 
greatly reducing wear. 


ACCURACY DEMANDED 


But roughing is not all. Gears require to be finished, 
and finished with a high degree of accuracy. In the 
earlier days of the hobbing art the demand for accu- 
racy in finishing gears was not nearly so severe as at 
present, and the use of carbon steel in the manufacture 
of hobs did not introduce the difficulties that are found 
where high-speed steel is employed; but even at that 
the hobbing process was at a disadvantage in the fin- 
ishing operation because of the difficulty in producing 
sufficiently accurate hobs. 

Later as the demand for accuracy in the gears in- 
creased, and as the use of high-speed steel became a 
necessity in the race of economical production, the 
relative disadvantages of the hobbing process in finish- 
ing became more marked, and today for high-class fin- 
ishing it would be out of the race entirely if there were 
no means available for correcting the hobs after harden- 
ing. Fortunately such a means exists today, and the re- 
sult of the use of this means is the modern ground hob, 
in which not only are the inaccuracies introduced by 
hardening eliminated but a greater degree of accuracy 
is attained than is possible, even in the soft, by ordinary 
machining methods, 


DEVELOPMENT OF HOB GRINDING 


The development of the hob-grinding process to its 
present high state of refinement has been no easy mat- 
ter, as several hob manufacturers know to their cost. 
The experimental and development work required 
several years and suffered many disappointments. It 
involved refinements much more difficult to obtain than 
those necessary in the hobbing machine, but the fina! 
results are so satisfactory that the advocates of hob- 
bing claim and can show results superior in the matter 
of accuracy, all things considered, to any other method. 
Furthermore, duplicate hobs of any form can be made 
with reliability and certainty, and the hob can be set 
to cut on any part of its surface without changing the 
result in the finished gear, so that the whole wearing 
life of the hob can be utilized. However with hobs that 
are not ground the distortion of hardening often re- 
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sults in there being one point on the hob which will 
produce good results, whereas no other place on the 
hob will do so. 

The hob which is formed and not ground is still 
recognized as the proper tool for roughing, and it may 
be used for some classes of finishing, but not where a 
high quality is required, for although it will make all 
the teeth in the gear alike it cannot be relied upon to 
give an accurate tooth shape unless every tooth in the 
hob follows in proper relation, without zigzagging from 
the theoretical path. There are a number of causes 
that account for the zigzag, or drunken, path that the 
hob tooth of an unground hob may take. Reviewing 
the operation through which the hob passes to its 
completion we find in each operation a chance for a 
small error that in the aggregate may show a wide 
variation from the true generating path. 

First—Sharpening is a cause of wide variation in 
the relation of one tooth to its adjacent mate, but 
is correctible to a degree that reduces the error from 
this source to a minimum. The teeth of the hob must 
necessarily be equidistant from the axis at the cutting 
edge to get a continuous true relation of one to the 
other. 

Second—Hardening is most dufficult to control, as 
the materials hobs are made of require high heats and 
cold quenching, setting up strains that cannot be pre- 
determined. 

Third—Hole grinding is also a cause of variation. 
This, however, is correctible to some extent in sharpen- 
ing. 

_  Fourth—Relieving the thread is often the cause of 

error, even though the operation is performed on 
heavily constructed machines. The material is not 
always ideal in working qualities, no matter how care- 
fully the steel is manufactured, heated or treated, and 
variation in hardness, even in the same bar, is a cause 
of error. 


RESORT TO GRINDING 


These difficulties have defied the art of the hob maker 
and forced him to resort to grinding, which at first 
seemed impossible, but which today is entirely suc- 
cessful and practical. The resulting combination, giving 
rapid production and highest quality at the same time, 
makes the hobbing process, as its advocates claim and 
show, the superior of any method for finishing, as well 
as for roughing; in fact, the superiority of the process 
is today greater in finishing than it is in roughing, 
for not only is the quality superior but the gain in 
speed over other methods is greater in finishing than 
in roughing. 

Of almost equal importance with design and con- 
struction of the hobbing machine comes the work-hold- 
ing means. Manufacturing work necessarily implies 
long runs and special equipment suitable to adequately 
take care of the peculiar conditions in each particular 
case. Little can be said in a general way as to this 


equipment, as each case must be solved on its own 
merits. 

Aside from the production of spur and spiral gears 
the hobbing process has a further field to which the 
recognition of its superiority has been more prompt. 
This field is the production of spline shafts, which have 
come into such common use in automobile construc- 
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tion, and which are now being more and more adopted 


in other lines, The spline shaft owes its popularity, 
and from a manufacturing standpoint, its practicability, 
to two modern processes—pull broaching and hobbing. 

Hobbing is particularly well adapted to spline-shaft 
generating, as in this work the uniform distribution 
of the heating effect is even more important than in 
cutting gears, and added to this is the fact that in 
making spline shafts by milling with intermittent in- 
dexing methods the releasing of surface strains from 
one side of the shaft at a time throws the shaft out 
of true and makes accurate results extremely difficult 
to attain. Not so in hobbing, because the stock is 
gradually removed from all sides at once, working pro- 
gressively from one end, the effect of the removal of 
stress-resisting material is balanced, and no distortion 
takes place. 

Besides these important features we have the ac- 
curately indexed keys, each a duplicate of the other, 
with off-center keys eliminated, and added to all this 
is the high rate of production. There is no limit to the 
number of keys it is possible to hob with little or no 
increase in production time for shafts of equal diam- 
eters. This has undoubtedly led to the present wide 
adoption of shafts, particularly for axle drives, with 
eight, ten or more keys, giving a greater root diameter 
for a given key-driving strength, the accurately indexed 
splines distributing the load evenly. 


SILENT CHAIN SPROCKETS 


Another field that the ground hob has opened for hob- 
bing is the silent chain sprocket. Sprockets of a large 
number of teeth have been handled quite successfully 
by the formed hob, but those with a small number 
require the greater accuracy of the ground hob. Hobs 
are used extensively to cut teeth in roller and block 
chain sprockets. These are usually range hobs, each 
covering a small range in numbers of teeth possible 
with each hob. 

Special cases of hobbing also include those in which 
teeth in ratchets, slotting saws, burrs, etc., are gen- 
erated. Hobs may be made to generate almost any 
toothed section that has teeth equally spaced on a 
cylindrical base. It is not necessary that the teeth be 
symmetrical on an individual axis, but each must be 
duplicates of any other or in alternate groups. 

There might have been included in this paper an 
indefinite amount of figures taken from actual cases 
to support the claims made in regard to rapidity of 
production both in roughing and in finishing operations, 
but in the interest of brevity and clearness it has been 
thought best in place of including them here to supply 
on request special figures having a close relation to the 
special cases of those interested. Such information is 
available either now or at any other time. 


That Concrete Metal-Planing Machine 
By ALONZO G. COLLINS 


That concrete metal-planing machine described on 
page 603 of the American Machinist seems to be one 
way out, but why not make the gun lathe of concrete 
in the first place? If the planing machine is accurate 
enough to make the lathe bed, surely they could have 
made the concrete-lathe bed just as accurately. 
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Nearly 50,000 tons of completed shipping was de- 
livered and 41,105 tons launched in the week ended Apr. 
29; the total launchings since the beginning of ship- 
building program are now 1,405,000 tons. 

* * * 


The Senate has confirmed the appointment as direc- 
tors in the War Finance Corporation of McLean, Hard- 
ing and Meyer. The President has sent to the Senate 
the nomination of Clifford M. Leonard of Illinois in 
place of Mr. Forbes, who was unable to accept appoint- 
ment. 

* * 

Orders for 30,000 box and coal cars to cost $80,000,- 
000 to $90,000,000 have been placed by the Unitel States 
Railroad Administration with the American Car and 
Foundry Co. at fixed prices which represent about 5 
per cent. profit. This is a portion of the 100,000 cars 
which it has been generally announced will be ordered. 

% * * 


The Department of State has issued a warning to 
American citizens who contemplate trips abroad that 
applicants for passports must expect their applications 
to remain in Washington at least seven days before final 
action is taken. The department finds it necessary to 
decline to give earlier consideration to one passport 
than to another and will not answer letters, telegrams 
and other communications concerning passports until 
the passport application has been finally acted upon. 

* * % 

To meet the war needs of the country, sheep and 
cattle will be grazed on the national forests in increased 
numbers this year. Half a million more sheep and 
nearly a quarter of a million more cattle will be taken 
care of than last year, according to the officials of the 
Forest Service. This will bring the total number of 
stock grazed under permit to about 9,000,000 sheep, 
2,360,000 head of cattle, and 51,000 swine. This in- 
crease is on top of an increase of 200,000 sheep and 
100,000 cattle made last year, when it was recognized 
that the country’s need for beef, mutton, wool and 
hides called for the fullest possible use of the national 


forest ranges. 
& % x 


Federal Reserve banknotes of $1 and $2 denomina- 
tions designed for the nation’s first war-time currency 
have been approved by the treasurer and the new bills 
will appear in general circulation about July 4. A sym- 
bol of the war is given on the reverse side of the $2 
notes in the design of one of the newest battleships, and 
the face of the $2 notes bears a portrait of Thomas Jef- 
ferson. The face of the $1 note carries a portrait of 


George Washington, and the reverse side has a design 
of the spread eagle, in warlike attitude, clutching the 
American flag. The bills are intended to replace silver 
certificates, about $30,000,000 of which have been with- 
drawn. from circulation, as the silver which secured 
them was melted into bullion under the new Silver Act. 
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The kaiser has approved the founding of a trust to 
be known as the Kaiser Wilhelm Trust for the Promo- 
tion of War Science. The aim of the trust is to further 
the development of scientific and technical aids to war- 
fare by uniting the scientific and the military forces 
of the country for work together. The scientific work 
is to be carried on by the following technical commit- 
tees or commissions: (1) Committee on chemical raw 
materials for the production of munition-manufactur- 
ing materials; (2) committee on chemical war materials 
(powder, explosives, gas and the like); (3) committee 
on physics, including ballistics, telephony, telegraphy, de- 
termination of targets and distances, measurements, 
etc.; (4) committee on engineering and communication ; 
(5) committee on aeronautics; (6) committee on ob- 
taining and preparing metals. 

* *% + 

In 1917 the 29,000 farmers on 1,000,000 acres of land 
reclaimed by the Reclamation Service of the Depart- 
ment of the Interior went over the top with a crop 
valued at $50,000,000, according to the report of the 
bureau recently made to Secretary of the Interior Lane. 
The 1917 crop from reclaimed lands exceeds in total 
value by $11,000,000 all the crops of Maine, as shown 
by the census reports of 1909. It is greater by $7,000,- 
000 than the combined crops of New Hampshire and 
Vermont, and only $4,436,000 less than the total crop 
values of Massachusetts and Connecticut. The gross 
average of $50 an acre for crops grown on the Govern- 
ment’s irrigated farms is remarkable when compared 
with similar statistics for all farms in the United 
States, the average yields of which in 1909 were only 
$16.30 per acre. ; 

* * * 

The greatest industrial war drama in the history of 
the South is being enacted at Muscle Shoals on the Ten- 
nessee River in northwestern Alabama. Developments 
of tremendous importance to the United States in both 
times of war and peace are being rushed to completion 
there at a cost of $70,000,000. The Government has 
already well under construction two emergency nitrate 
plants that will extract nitrogen from the air for use 
in preparation of ammonium nitrate, so essential to the 
manufacture of gun cotton, smokeless powder and other 
high explosives used in war, and for making high-grade 
fertilizer so necessary to the restoration of soil fertility. 
President Wilson has also authorized the construction 
of power and navigation dam No. 2 of the Tennessee 
River at Muscle Shoals, in which the United States army 
engineers have recommended ultimate installation of 
hydroelectric machinery for generating 480,000 hp. 
Nitrate plant No. 1 will be in operation during June. 
An army of 2200 men is employed on this work alone. 
The plant will manufacture 30 tons of nitrates a day 
by the synthetic-ammonia process of air-nitrogen fixa- 
tion. It will also consume 100 tons of coke a day and 
from one to two tons of dolomite. The remainder of 
the raw material will come from the atmosphere. 
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Locating Holes on Close Centers by 


Means of Special Buttons 
By JOHN G. Rock 


The illustration shows a part of a drilling fixture in 
which three holes were to be located too close together 
to allow the use of a test indicator. The first time the 
job came up the holes were located and drilled one at 














LOCATING CLOSE CENTERS WITH SPECIAL BUTTONS 


a time, but this method consumed more time than was 
necessary and allowed greater opportunity for error 
than if all the buttons were located at one setting. 

The second time the job was to be done, the writer 
was prepared with special buttons, one longer and one 
shorter than the regular set. This allowed all three 
buttons to be set at once, and by swinging up the longer 
one first the lathe man was enabled to center and bore 
them in succession, 


A Radius Truing Fixture for Use On 
Grinding Wheels 
By ROBERT C. MORSE 


It is essential on various classes of tool and die work 
that the radii be ground, therefore a radius truing 
fixture must be made to suit the purpose. There are 
many types of fixture in use in various parts of the 
country, some of which are simple and others compli- 
cated. 

The illustration shows a successful fixture, which 
is very simple in construction and less costly than some 
I have seen. It is quite rigid, which is essential to suc- 
cess in making a true radius, and is very easily adjusted 
for both internal and external radii. The diamond is 
set by means of size biocks by which method an accu- 
rate setting may be attained. All parts of machine are 
casehardened, thus assuring accuracy of fitting and 
better wearing surfaces. 

Referring to the sketch, the base A is surface ground 





on the top and bottom, and the hole is ground to 1,500 
in. diameter. On the plate B the 0.500-in. diameter 
hole, the 1.500-in. diameter projection and the surface 
that bears on the base A should be ground in one setting 
to insure precision. 

The T-slot is ground to 0.500 in. in width, making 
it easy to center it with the 0.500-in. hole for the setting 
plug C. The shank of this plug C is ground to fit the 
0.500-in. hole, while the body is ground to 0.600 in. in 
diameter. For about 13 in. of its length one-half its 
diameter, or 0.300 in., is ground away, leaving a flat 
that exactly cuts the center line, and it is from this 
flat that all settings are made. A small projection about 
7; in. in length and of suitable diameter is turned on 
the end of the plug to facilitate grinding, and should 
be eliminated after finishing. The diamond holder D 
is adjustable in the T-slot, and the shank of the dia- 
mond is also adjustable in the holder, thus allowing 
a wide range of adjustment. 

The section E is for setting the diamond for truing 
internal radii and is also adjustable in the T-slot. By 
means of the size blocks the setting point F' is adjusted 
to the correct distance from the center, the center plug 
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FIXTURE FOR TURNING RADII ON GRINDING WHEELS 


being turned around if the desired radius is less than 
0.300 in. The center plug is then removed and the dia- 
mond adjusted to contact with the face F, the section 
E then being removed from the fixture. 

In making small internal radii on grinding wheels 
a small diamond especially adapted for this purpose 
is necessary and a radius smaller than 0.125 in. is im- 
practicable. This fixture will accommodate wheels from 
3 to 7 in. in diameter, which is the range ordinarily 
used on a Brown & Sharpe surface-grinding machine. 
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A Small Boring-Tool Holder 
By HucH F. PUsEP 


Most toolmakers possess a small boring-tool holder 
of some kind for the purpose of boring small jigs, 
bushings and die blanks. Although the larger sizes 
of boring-tool holders are to be found in almost every 
toolroom, holders for the smaller tools have not, so far 
as I know, appeared on the market and it is up to the 
individual toolmaker to design or copy one. 

The boring-tool holder, shown complete in the illus- 
tration, in my estimation is one of the best of its kind, 
its range of adjustment being greater than may be 
found in the majority of toolholders, the shank 1 
and the block B being made of machine steel and 
casehardened. On tightening the two shoulder screws 
C the toolholder block is securely clamped to the cylin- 
drical part E of the shank in any desired position. 





BORING-TOOL HOLDER 


Screws D serve to hold the boring tool and allow neces- 
sary adjustments to be made easily. 

The advantage of this toolholder, besides its range 
of adjustment, lies in the fact that it presents the 
boring tool always parallel to the axis of the lathe 
spindle, thus making it possible, in the case of a very 
small hole, to use a boring tool just enough smaller 
than the hole to clear it, which permits the use of the 
most rigid tool. 

As can be seen from the cut, a 3-in. diameter boring 
tool is the largest size that the holder block will take. 
Drill rod of any size smaller than 3 in. can be used 
by making a split bushing out of 2-in. round cold- 
rolled steel, with a hole bored to suit the diameter of 
the drill rod of which the tool is to be made. 

A toolholder made to the dimensions given will have 
a 1,',-in. vertical range of adjustment. In order to 
get the full benefit of this toolholder it should be 
clamped directly upon the finished top surface of the com- 
pound rest, the rocker block and washer being unneces- 
sary, as all vertical adjustments are made by swinging 
the toolholder block till the 2-in. hole is brought to the 
height of the lathe centers and then clamping it with 
the two j-in. shoulder screws. 

In order to insure that the center line of the stud, 
which forms part of the tool shank, shall be in a 
horizontal plane when the tool shank is clamped in posi- 
tion, this stud should be turned in the lathe with the 
shank of the tool strapped to an angle plate which is 
in turn bolted to the faceplate of the lathe. 


MACHINIST 



















































Vol. 48, No. 21 


A Toolholder for the Lo-swing Lathe 
By H. W. WooLuMs 
Desiring to use stellite and high-speed steel bits in 


the Lo-swing lathe, and having no means of brazing 
or welding these materials to low-carbon steel shanks, 
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HOLDER FOR HIGH-SPEED TOOL BITS 


the writer devised the toolholder shown in the illustra- 
tion. Though the dimensions of the slot are given as 
< in. square, in practice we make them about 0.005 in. 
less than this, which permits grinding the bits to a 
press fit. 


A Small Adjustable Boring Tool 
By F. M. 


A boring tool suitable for use in a small turret lathe 
is shown in the illustration. It is of quite rigid con- 
struction and is easily adjustable to the sizes within its 
range. It is made in three parts, A being the shank, 
which is fitted to the turret, B the cutting tool and C a 
collar by means of which the adjustments are made. As 
will be observed from the detail sketch the shank is 
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TOOL FOR SMALL TURRET LATHE 


turned down at one end and the cutting tool is made in 
the form of a sleeve, which is a neat fit on this projec- 
tion. The sleeve is split lengthwise to allow being 
clamped firmly in place by means of the setscrew car- 
ried in the collar C. 

That part of the sleeve B which is turned down to form 
the cutting point is made eccentric to the hole upon 
which it turns, so that adjustment for varying the diam- 
eter of the hole to be bored is made by turning the sleeve 
slightly and clamping it with the setscrew. 
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The Need of Teamwork in Getting. 
Big Guns 


HERE seems to be no question as to the necessity 

for big guns, and plenty of them, on the western 
front and elsewhere, and though Great Britain and 
France may be able to supply us for the present there 
can be no shirking the very evident fact that it is up to 
us to add greatly to the heavy artillery for the coming 
campaigns. 

The next problem to be investigated, and this is likely 
to come as soon as the present airplane investigations 
are concluded, will probably be along this line. And 
when it is found that not only have we failed to order 
the big guns but also to a very large extent the machines 
with which they must be built, questions both pertinent 
and impertinent are very likely to be asked. Those who 
appreciate the difficulty of securing large machine tools 
have been trying for months to secure some fairly defi- 
nite ideas as to the big-gun program, so that the boring 
and turning lathes and other necessary machine tools 
might be ordered or prepared for in advance. We have 
urged the adoption of a machine-tool program which 
would take care of this and which would include the or- 
dering of sufficient machine tools to prevent further 
delays as soon as the big-gun designs and program shall 
be completed. 


~ 


* * * 


A comprehensive list of the machine tools needed 
has been prepared by thoroughly competent engineers 
who have endeavored to have the authority given to 
order such machine-tool equipment as may be necessary 
to at least make a beginning on some program of this 
kind. Up to the present time this is still under con- 
sideration, and no move has been made to secure the 
necessary machine-tool equipment or to let manufac- 
turers know what kinds and sizes of machines will be 
required. 

When we realizethat there is practically no available 
capacity for the building of large machine tools in this 
country, and that it will be necessary in most cases to 
greatly enlarge present facilities or to create new ma- 
chine-building establishments, the necessity for speedy 
action becomes apparent. In this connection it is inter- 
esting to note that a number of the progressive ma- 
chine-tool builders have already been in conference with 
a view to combining their facilities, so far as possible, 
and of creating in various machine-tool centers suffi- 
cient capacity to handle the new program as rapidly as 
is humanly possible. Even this, however, is not par- 


ticularly encouraging when we consider that it will be 
almost impossible to secure the machine tools needed 
for making the big guns in less than from 8 to 12 
months after the order is placed. And even the knowl- 
edge of this condition has so far failed to secure the 
requisite action when all that is necessary is an approx- 
imate idea of the dimensions of the guns to be built. 
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It is not even necessary that the gun designs be com- 
pleted, although it would seem as though this should 
have been accomplished in less than a year after enter- 
ing the war. 

* * * 

In marked contrast with this is the condition of the 
navy program. And though its problems are less diffi- 
cult because its expansion has been very much less than 
that of the army, it must be credited with having a 
definite program laid out and with taking every pre- 
caution to see that the necessary machine capacity for 
carrying it out should be available when wanted. 

This planning was so carefully done that at the pres- 
ent time the Navy Department has contracts with prac- 
tically all of the large builders of machine tools capable 
of turning and boring big guns, which will utilize 
their capacity for from two to three years. This makes 
it necessary for the army to create, or to assist in creat- 
ing, new machine-tool building facilities before it can 
hope to secure the machines with which to build the big 
guns which are so necessary in France today. 

The same foresight is also in evidence in the con- 
tracts for guns themselves. The navy has contracted 
for a large percentage of the capacity of the two largest 
gun-making companies in addition to the work which 
is now being done at the Washington Navy Yard. This 
speaks well for the forehandedness of the navy in antici- 
pating its needs. But at a time when the army needs 
all the facilities which can possibly be secured it is a 
bit disheartening to find that these guns are being made 
for naval vessels which will not be completed for at least 
two years, and in some cases for a much longer time. 

* *% ¥ 


This seems to be a case where team work is badly 
needed and where a coérdinator is necessary in order 
to distribute not only material but manufacturing facili- 
ties according to the most urgent needs. In other words 
it seems essential to have someone with sufficient au- 
thority to apportion priority in munition-manufactur- 
ing capacities where it is most needed. If, for example, 
the gun-making capacity of the two large steel com- 
panies, which is now being devoted to the future needs 
of the navy, as well as the gun-making facilities. of the 
navy yard at Washington could be transferred to the 
army until such time as new gun-making plants can be 
established it would go a lopg way toward solving our 
problem of securing heavy artillery for our army in 
France. It is a very similar case to any manufacturing 
establishment in which one department, either through 
extraordinary foresight or management or perhaps on 
account of other circumstances, is able to outstrip all 
other departments. It makes an excellent showing for 
this particular department, but it does not help in the 
total output of the shop. And we are engaged in too 
vital a struggle not to use every manufacturing facility 
to the best advantage. 

The proper apportioning of our manufacturing 
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facilities where they will be of the greatest service in 
the winning of the war requires a broad vision and 
great’ power. As our organization is now constituted 
it is doubtful if anyone but the President of the United 
States has the authority to do this. It would seem, 
however, that the time had come for some such drastic 
action to be taken if we are to play our full part in the 
great struggle now going on. Unless this is done there 
seems to be no possible way of securing an adequate 
supply-of big guns in less than eighteen months, and 
it will probably require a much longer time. Is the time 
not ripe-for some such drastic action to be taken? 


The Stop-Watch and Efficiency 


Controversy 


HE periodical discussion as to the use of the stop- 

watch and efficiency methods is once more engaging 
the attention of Congress. It is unfortunate that this 
should take place at present, as it seems likely to 
disturb the relations between employers and employees 
just as they appear to have reached a settlement, or 
at least a truce, in the agreements of the National 
Labor Board. 

The stop watch is simply a tool for measuring certain 
factors connected with modern production just as we 
use a comparator to determine definite relations. One 
gages quantity and the other quality. Both are 
essential to modern production, and particularly at this 
time when the volume of useful manufactures is 
likely to be the determining factors in settling the 
war. Labor should not object to either the quality 
or quantity of its work being measured when such 
measurements are fairly made and not used to its 
detriment. 

. ¥* * * 

The efficient shop develops ways and means for its 
employees to earn higher wages and at the same time 
turn out more product with no increase in physical 
effort. The stop watch can be of great service to 
both sides in accomplishing these results, and should 
not be outlawed any more than the micrometer or the 
comparator:- They should both be used fairly—by com- 
pulsion if necessary—and when so used the legitimate 
aims of both the employer and the employee would be 
served. 

Opposition to the use of the stop watch has developed 
from its unfair use in some places where the time of 
the fastest man would be used as a standard for 
setting piece rates, or where a spurt is timed instead 
of a steady working gait which can be kept up hour 
after hour. But employers who will do this can find 
other means of taking undue advantage of their men. 
The stop watch is only the means, not the thing, to 
which objection should be taken. 


* * * 

The workers of the country will do well to consider 
the whole case carefully before they allow themselves 
to be misrepresented in Congress either by members 
or by their own leaders. They will be making a 
mistake to allow themselves to be put on record as 
opposing the instrument rather than the way in which 
it is used; it places them in the pesition of opposing 
increased production at a time when production is 
more necessary than ever. 
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Whatever may be the personal feelings in regard to 
the question we must all remember that the first object 
of every man, woman and child in this country is to 
win the war. Our boys on the other side must have 
more and more guns, airplanes, ammunition and 
supplies of all kinds. With thousands and millions of 
our men in the army those who are left must produce 
more and more per man. If the stop watch can be 
used to increase our production we have no more right 
to prohibit its use than we have to refuse to allow 
a new machine to be made for making shells. We 
can protest against its being used to injure those who 
use it, but not against the machine itself. 

Our boys over there—our sons and brothers and 
pals—welcome any new weapon which enables them to 
do more effective work against the enemy. If a stop 
watch and motion study would enable them to get into 
action more quickly they would welcome them too. 
Anything which will make any of us more effective 
is a necessary part of our equipment. 

* * * 


The American Machinist has always stood for fair 
play for both employer and employee. It has condemned 
unfair practices on both sides. But it also believes 
that nothing should stand in the way of securing the 
greatest possible production in all lines of essential 
industry now. Prejudices of all kinds sh«- i be laid 
aside. The National Labor Adjustment Board should 
prevent unfair advantages being taken by either side, 
and above all should oppose any cessation of produc- 
tion for any preventable cause. Labor has its oppor- 
tunity of proving that it is thoroughly and intensely 
loyal, and by so doing it will greatly strengthen its 
claims to a substantial reward when the world returns 
to a more normal condition. 

Let us forget the stop-watch and efficiency contro- 
versy for the present and devote ourselves to increasing 
production by any and every means at our disposal. 
The lives of our boys in France should be our first 
consideration. Let us all pull together for the one 
great object—the winning of the war. 


Keep on the Job 


IMES change, but the different ages present the old 
problems in a new form. Our responsibility to 
our fellow man is more than ever apparent. Everyone 
of our boys in France is looking to you to back him up, 
to keep him supplied with guns, ammunition, clothes 
and food—all that he needs. He is fighting your fight 
—dying perhaps that you and yours may never know 
the plight of ravaged Belgium. 
You must see that he never lacks for anything. You 
must do your full share, not only today but every day. 
You are getting high wages, and we are glad. But 
it must not blind you to the duty of keeping everlast- 
ingly on the job. Let the ball game wait till the war 
is over or until it does not interfere with your work. 
You are your brother’s keeper—to keep him supplied 
with all the implements of war. Laying off when not 
absolutely necessary is like a soldier shirking a battle. 
Remember you have a great responsibility—the respon- 
sibility to turn out all the munitions and the machines 
which makes munitions you can. And not only today 
but every day until the war is won. 
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SHOP EQUIPMENT NEWS 








This department is open to all new equipment of interest to shop owners. Photographs and data 
should be addressed to Editorial Department, “American Machinist.” 


Oliver Wood-Shaping and Surfacing 
Machines 


The illustrations show two types of machines that 
are the product of the Oliver. Machinery Co., Grand 
Rapids, Mich. Fig. 1 shows the No. “483 high-speed, 
double shaping machine, which is adapted for rabbet- 
ing, grooving, fluting, routing or shaping of all descrip- 
tions. The table is ground and fitted with three sets 
of rings. . High-carbon crucible steel is used for the 
vertical spindles, which are ground to size. Bearings 














FIG. 1. OLIVER NO. 483 HIGH-SPEED, DOUBLE, WOOD- 


SHAPING MACHINE 


Speed, 7000 r.pm.; vertical adjustment, 6 in.; length of collars, 
83 in.; diameter of spindle at collars, 14 in., at top’ bearings, 2% 
in., at bottom bearings, 14 in. ; length of top bearing 7% in.; length 
of bottom bearing, 44 in.; width of driving belt, 4 in.; number 
of rings, 3; hole in smallest ring, 2 in.; size of table, 60 x 36 
in.; distance from front and side edges to spindle, 18 in.: distance 
from center to center of spindles, 24 in.; height from floor to 
table, 36 in.; diameter of holes in table, 8 in.; floor space, 60 x 
44 in.; horsepower recommended 73. 


are of bronze, conical in shape, and are surrounded by 
oi! chambers which lubricate the spindles the entire 
lenzth of the bearings. The bottoms of the spindles 
ride on adjustable copper steps and a large brass drip 
cup catches the waste oil from the upper bearing. Pul- 
leys are balanced and held in place with taper pins. 
The yokes are raised and lowered by means of hand- 
wheels at the side of the machine, and there is sufficient 
adjustment to lower them beneath the table. Top bear- 
ings are furnished if desired and are adjustable and 
of bronze. One guard is regularly furnished with cach 
machine, but the table is drilled and tapped for two 
guards in case they are desired. 





Fig. 2 shows the No. 1 single-cylinder, four-roll, 
double-belted cabjhet surfacer which is made for work 
up to 8 in. thick dnd widths of 24 apd 30 in. A number 
of improvements have heen made on' this machine, such 
as ccmplete housing and guarding of the gears, sectional 
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FIG. 2. OLIVER NO. 61 CABINET SURFACING MACHINE 


Made in two widths, 24 and 30 in. Specifications for 24 in. ma- 
chine: length, 58 in.; width, 354 in.; height, 374 in.; cutting diam- 
eter of cylinder, 44 in.; bearings, 93 x 2 in.; pulleys, 5 x 5 in.; 
speed, 3800 r.p.m.; diameter of feed rolls, 4 in.; feed-roll bear- 
ings, 44 x 2 in.; feeds per min., 14, 18, 24, and 31 in.; roll gears, 
& in. in diameter, 3 pitch; main driving gears, 22 in. in diameter, 
3 pitch; length of bed, 48 in, ; adjustment of bed in slide, 8 in. ; 
depth of slide, 124 in.; depth of table, 14} in.; raising screws, 1 
in. in diameter, 4 threads per inch; floor space, with countershaft, 
8 ft. 4 in. by 5 ft. 2 in., without countershaft 5 ft. 2 in. by 5 ft. 
2 in.; horsepower recommended, 7% to 10. 


chip breakers and a new knife-grinding attachment. 
The sectional chip breaker consists of 14 in. sections 
pivoted in connection with section weights on two hori- 
zontal bars attached to two plates. They yield ‘eccen- 
trically to the cylinder independently of one another. 


General Electric Pressure Governor for 
Gas and Liquid Systems 


The General Electric Co., Schenectady, N. Y., has 
recently placed on the market a new pressure governor 
for use on gas and liquid systems which must be main- 
tained at about a certain pressure. The governor main- 
tains the pressure between certain predetermined limits 
on any gas or liquid system, starting or stopping the 
motor-operated pumps or compressors as necessary. The 
governor is known as the company’s Type CR2922 and 
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can be used on any standard alternating or direct current 
circuit. It is rated for pressures of 80, 100, 160, 300 or 
500 Ib., as desired, and operates within settings of from 3 
to 12 lb. between high and low pressures. The device 
can also be supplied for higher pressures on special 
orders. The governor consists of a Bourdon tube, an 
indicating needle, a graduated-pressure scale, adjustable 
high and low pressure stops to determine the desired 
pressure range, and a relay which actuates the contact 
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PRESSURE GOVERNOR FOR GAS AND LIQUID SYSTEMS 
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in the control circuit of the selfstarter, all this mecha- 
nism being inclosed within a dustproof case that can be 
easily opened for purposes of inspection. The action 
of the governor is dependent upon the Bourdon tube, 
which should be connected to an independent discharge 
pipe from the pressure tank. After the settings for the 
pressure range have been made, the governor will 
automatically maintain the pressure between these 
limits. 
Barry Filing Machines 


The filing machine i!lustrated is one of the products 
of the Barry Manufacturing Co., 5-11 East Kinzie St., 
Chicago, Ill. It is made in two sizes, No. 2 and No. 3, 
the illustration being of the latter, or larger, size. The 
file holder used permits the use of any regular or spe- 
cial size file with either straight or taper shank, and 
jig or hack saw blades can also be accommodated. The 
table is adjustable in four ways to give any angle or 
clearance required on the work, and indicator scales 
and needles permit accurate adjustment. A roughing 
attachment is provided with a cam feed for fast rough- 
ing of dies and other work. This can be easily re- 
moved when not in use. Adjustable fingers are placed 
at either side of the table to hold the work. The ways 
are located above and back of the work table so that 
filings and dust cannot fall on the working parts. The 
cross-heads slide on guide rods and carry supporting 
arms which operate above and below the table, the 
distance between these arms being adjustable to accom- 
modate files or other instruments of varying length. 
The lower arm may be adjusted to operate close to the 
table for different lengths of stroke. The countershaft 
is attached to the base of the machine and has a three- 
step cone for 14-in. belt. This gives speeds of 200, 350 
and 600 strokes per minute. Motor drive can be fur- 
nished if desired, a 4-hp. motor being the size used. 
Another feature of the machine is that the adjustable 
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cross-head allows the file to be shifted so that the 
whole surface of the file can be used, allowing the use 
of files of any length. Included with the machine is « 
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BARRY NO. 3 FILING MACHINE 
Height from table to floor, 36 in. ; dimensions of table, 14 x 10% 
in.; stroke of file, 0 to 4 in.; tilt of table, 18 deg. front and back, 
10 deg. right and left; diameter of drive pulley, 6 in.; face 
of Crive pulley, 2 in.; horsepower required, 4; weight, 350 Ib. 
die-holding disk for holding small dies, the purpose of 
this being to allow the holding of small dies rigidly ad 


at the proper angle. 


Assistant Fuel Administrator 
Appointed 


Cyrus Garnsey, Jr., was recently appointed assistant 
fuel administrator and will be in general charge of the 
administrative work of the Fuel Administration. He 
will supervise the business office of the administration; 
legal matters; the fixing of operators’, jobbers’ and re- 
tail prices; conservation education, and the work of the 
state administrators. Mr. Garnsey was born Apr. 10, 
1861, and in 1880 went to Kansas City, Mo., as private 
secretary to the general manager of the Kansas Rolling 
Mill Co. A few years later he became comptroller of 
the Kansas City, Fort Scott & Memphis Railway Co., 
which runs from Kansas City to Birmingham, Ala. In 
1899 he purchased an interest in and became the exec- 
utive head of the Galloway Coal Co. of Memphis, oper- 
ating mines in Alabama. At the same time he also be- 
came general manager and one of the proprietors °f 
the Patterson Transfer Co. of Memphis. Mr. Garnsey 
has sold his entire interest in the coal business and re- 
tired from active management of the Patterson Trans- 
fer Company. 








{ 





May 23, 1918 





Speed Up—We have got to win the war 





How Machine-Tool Builders Can Help 
Make Big Guns 


By LirvuT.-CoL. H. W. 


ment by your president to discuss with the mem- 

bers of your association the problems that arise 
between the machine-tool builders and the Ordnance 
Department is the natural sequence of the harmonious 
relations existing between the department and the 
machine-tool builders and their representatives serving 
in the machine-tool section of the War Industries Board. 

When problems of such magnitude as are arising to- 
day come up for action it is impossible to handle them 
through the recognized channels of peace times, and 
so the Ordnance Department has in the past frequently 
called upon machine-tool manufacturers for assistance 
not only in expediting the delivery of machine tools so 
urgently required, but also in determining the require- 
ments of the machines necessary to. build certain types 
of ordnance. 

Frequently it has been necessary to send out hurry- 
up calls to machine-tocol manufacturers for the loan of 
certain of their engineers to assist the Ordnance offi- 
cers in analyzing some new type of ordnance so as to 
determine the kind and number of tools required. 


[= invitation extended to the Ordnance Depart- 


ATTITUDE OF GOGPERATION 


Recognizing the attitude of codperation that the mem- 
bers of your association have always shown to this de- 
partment each of the calls made were sent without re- 
gard to the inconvenience that it may have caused you 
in giving up the services of importafit engineers of 
your organization for this work, as it was felt by the 
department that the best results could be accomplished 
if a tentative schedule of machine-tool requirements 
for some of the most important types of ordnance was 
made up rather than by eliminating the preparatory 
engineering work and ordering machine tools indis- 
criminately, trusting that enough of them would be 
fitted for the work to take care of the various contracts. 

By this preliminary time-study work it is safe to 
say that probably several million dollars’ worth of un- 


necessary machine tools was saved, thus relieving to a * 
certain extent the tense machine-tool situation that 


existed last fall. 

Although comparatively few of you were called upon 
for this.:work the prompt response made by those ap- 
pealed to reflects the spirit of ‘your: orgafiization, and 
the department. takes this opportunity to extend its ap- 
preciation. for: the assistance -givenit by you. during 
..these trying diys when the production’ sections were 
“being organized, 

Before giving you the machine-tool: vegeivenente of 


‘““the Ordnance Department for its‘ large gun program © 


y there are a few general conditions.that I have been in- 
* structed to bring to your attention: 


The question has been asked: How best can the 


machine-tool builders serve the Government? This may~ 


be answered broadly by stating that you can best serve 


» by turning out as many machine tools in the quickest. 


_ “An address before the Atlantic City convention of the National 
Siachine Tool Builders’ Association held May 16, 1917. ' 
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time possible. There are, however, so many phases of 
the problems to be considered that I will enumerate in 
their order of importance the specific ways in which 
you can best serve the Ordnance Department. In 
frankly stating what the department expects of you, 
these statements should not be considered as criticisms 
of your present work, as the Ordnance Department 
recognizes the wonderful work which has been per- 
formed by the companies in your organization. The 
request for a greater effort from you is based on the 
knowledge of your past work, and I may add that if 
all branches of industrial manufacturing had come 
through as cleanly as the Machine Tool Association we 
would be further on our way today. : 

The Ordnance Department asks of you a greatly in- 
creased production of large machine tools. Your reply 
will be that you have reached your limit. If such is 
the case then you must remove that limit, because the 
success of the program for large guns depends upon 
your output of heavy machines for the remainder of the 
year. In other words the success or failure of the 1919 
drive, as far as the use of large-caliber guns is con- 
cerned, rests squarely upon your shoulders, and you 
are expected to carry that load. The machines avail- 
able are insufficient, and based upon reliable information 
it is understood that unless the present rate of output 
for large machine tools is considerably increased the 
program for large guns will be jeopardized. 

Therefore, gentlemen, the first requirement expected 
of you is an increased output of large tools of a type 
that will produce large ordnance, and steps must be 
taken by you to insure an increase over your present 
output. The procedure to be followed to secure this in- 
creased output is part of the burden of the war which 
you are asked to carry. The members of your associa- 
tion are in the best position to work out a successful 
plan to produce the required machines, and you are 
asked to codperate with the Machine Tool Section of 
the War Industries Board to determine how the results 
can best be obtained. 

From the splendid record made by the members of 
your association during the past year there is no fear 
that you will not produce the required equipment in the 
time specified, provided you devote your energies to 
this work. The department is asking you for this addi- 
tional effort because it believes that you aré capable of 
successfully carrying out the required program: ° 


CLOSER CONTACT WITH WAR INDUSTRIES BOARD 


Closer contact should be maintained between the Ma- 
chine Tool Association and the Machine Tsol Section of 
the War Industries Board, ‘so that the menibers of the 


‘association can at all times be. fully.jiaformed as to 


not only the requirements of the,@rdnance Department 


‘but also as to the other branchés of the national Gov- 


ernment. 
The time has arrived when it may be necessary for 


«certain machine-tool builders who have in the -past 


strictly adhered to certain types and sizes of machine 
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tools and who have enjoyed a national reputation as 
the manufacturers of these tools to change their com- 
mercial commodity. The time has arrived when it is 
not a question of maintaining your past standards, but 
of manufacturing types of machinery that will do the 
most good. 

A manufacturer who is equipped for making certain 
machine tools for which there is no urgent demand by 
the Government should imediately take steps to devote 
his energies to some type of machine for which there 
is a demand, or if his equipment is such that he cannot 
change to some other type of machine tool, then it is 
his duty to inquire into the needs of the Ordnance De- 
partment to determine the material for which he is 
equipped and for which there is an urgent demand. 

By keeping in close touch with the Machine Tool 
Section of the War Industries Board you can at all 
times be posted as to the Government machine-tool re- 
quirements, and the Machine Tool Section of the War 
Industries Board should be able to advise you as to the 
advisability of changing from machine tools to straight- 
ordnance manufacturing, provided your equipment is 
such that it would be impossible for you to produce 
machine tools which the Government really requires. It 
is felt that with the Machine Tool Section of the War 
industries Board, acting as the intermediary between 
the Ordnance Department and the machine-tool builders, 
an alliance can be formed between these two bodies that 
will be extremely beneficial to both. It should be re- 
membered, however, that in approaching the Machine 
Tool Section of the War Industries Board you should 
be in the frame of mind to accept their decision as to 
what you can best build to suit the Government’s needs, 
and not what you would like to build to suit your own 
convenience. 


ADVICE NEEDED AS TO BEST MACHINES 


It is suggested that far too little time is devoted by 
the machine-tool manufacturers in assisting their cus- 
tomers in arriving at the machine-tool equipment that 
would best suit their requirements. During peace times 
every progressive machine-tool manufacturer would 
check up the requirements of his customers so as to be 
assured that each tool sold to the customer was the one 
best fitted for his needs. This service has probably 
been discontinued to a certain extent for two main 
reasons: (1) Due to the enormous demand for machine 
tools during the war period it was not necesary for ma- 
chine-tool builders to solicit business, and therefore 
it is very easy for them to unconsciously discontinue 
their engineering services, which heretofore had been 
given to the operating departments of their customers’ 
plants; (2) Due to the general unfamiliarity of the 
country at large on the machine-tool requirements for 
ordnance work the machine-tool builders have been 
loath to offer any suggestions as to what tools would be 
best fitted for the manufacturing of ordnance material. 

The result has been that all too frequently equipment 
has been sold to manufacturers holding contracts for 
ordnance material which was not suited in any way for 
their needs. Because of the vast amount of new material 
to be manufactured and the difficulty in securing the 
proper personnel for the Ordnance Department it has 
been practically impossible to check in detail the ma- 
chines required for all classes ef ordnance material, and 
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due to these difficulties, together with the lack of advice . 
from machine-tool builders, quite a large amount of 
machine tools has been delivered which is absolutely 
unsatisfactory for the work that is expected to be per- 
formed. 

You machine-tool builders should realize that it was 
necessary to let contracts for ordnance material to manu- 
facturers who have had little or no experience in the 
past on up-to-date machine-shop practice, and there- 
fore, in purchasing tools from you, you should increase 
the service heretofore rendered your prospective cus- 
tomers by advising them as to what they should and 
should not buy. 

To illustrate this point: Upon checking the machine 
tool list submitted by a contractor in the Ordnance De- 
partment recently it was discovered that he proposed 
to buy 180 12-in. lathes. Had these lathes been pur- 
chased it would have been impossible to use any of them 
on his contract. While admitting that this is an ex- 
treme case it might frankly be stated that every Gov- 
ernment contractor would have been benefited had the 
machine-tool builders codéperated to their fullest extent 
in advising the types and sizes of machines to be pur- 
chased. 

Another important service in which the machine-tool 
builders can assist the Ordnance Department is in driv- 
ing the machine-tool gypsies out of business. It should 
be remembered that the Ordnance Department must 
defend the prices paid for the machine tools purchased 
by the Government for their contractors. This may be 
difficult in a few cases, as the prices on certain machine 
tools, especially second-hand ones, have been run up to 
an amount out of all reason, due to one or more wash 
sales. Transactions of this kind reflect discredit upon 
the tool industry as a whole, even though those of us 
who are well informed realize that actions of this kind 
would not be tolerated by your association, and it is 


requested that the manufacturers and legitimate sales 


agents use their influence toward the elimination of the 
pernicious activities followed by this class of men. 


REQUIREMENTS 


Quoting from a letter from Mr. Merryweather, chair- 
man of the Machine Tool Section of the War Industries 
Board, the present requirements of the Ordnance De- 
partment for machine tools may in general be stated 
as follows: 


Briefly stated the American machine-tool industry is ap- 
gear 4 well able to cope with all the demands that may 
made on it for small and medium sized tools up to ap- 
roximately 24-in. lathes; 24-in. planers; 36-in. vertical bor- 
ing mills; radial drills up to 4-ft. swing; all small drill 
presses, turret lathes, automatic screw machines, surface 
grinding machines, etc. There is, however, much evidence 
of a dangerous shortage of planing machines, lathes, slot- 
ting machines, vertical and horizontal boring mills, radial 
drills and milling machines of sizes larger than those speci- 
at above. The reasons for this statement are sufficiently 
obvious. 

The following machine tools will be needed for the big 
gun program and there is also likely to be a demand for 
a 50-per-cent. reserve supply: 

Combination Boring and Turning Lathes.—Sixteen 85 in. 
by 50 ft., six 75 in. by 50 ft., three 52 in. by 50 ft., fifteen 
72 in. by 50 ft., twe 52 in. by 80 ft., five 72 in. by 20 ft. 

Boring Lathes.—Twenty-eight 54 in. by 12 ft. to 22 ft., 
five 40 in. by 50 ft. double end, eighteen 50 in. by 25 ft. 
double end, eight 40 in. by 25 ft., one 32 in. by 25 ft. double 
end, two 72 in. by 30 ft. : 

potas Lathes.—Two 36 in. by 6 ft., seventeen 60 in. by 
6 ft. to 26 ft., twenty-nine 54 in. by 6 ft. to 24 ft., eight 79 














May 23, 1918 





in. by 50 ft., twenty-two 72 in. by 30 ft., ten 85 in. by 50 
ft., four 60 in. by 50 ft., five 48 in. +! 30 ft. 

Planing Machines.— Twelve 48 in. y 12 ft., ten 72 in. by 
16 ft., five 60 in. by 14 ft., six 48 in. by 14 ft., twenty-five 
36 in. by 12 ft., five 96 in. by 24 ft., fourteen 120 in. 30 
ft., eight 64 in. by 24 ft., three 42 in. by 16 ft., one 120 in. 
by 24 ft., four 72 in. open side. 

Slotting Machines.—Six 36 in., one 30 in., five 24 in., six 
12 in., three 48 in., eight 14 in., eleven 26 in., three 10 in., 
three 18 in. 

Radial Dritls.—Eight 6 ft., thirteen 5 ft. 

Milling Machines.—Four 6-in. spindle (horizontal), seven 
No. 6 vertical, six No. 5 vertical, two No. 3 universal, two 


No. 5 universal (horizontal), three No. 4 plain, three No. 


4 universal, six No. 3 plain. 

Vertical Milling Machines—Two No. 6, eight No. 5, two 
No. 3, two No. 4. 

Horizontal Boring Mills.—Twenty-nine 4-in, six 5-in., five 
6-in., three 3-in. 

Vertical Boring Mills.—One 14-ft., eight 20-ft., one 12-ft., 
five 10-ft., eight 48-in., seven 72-in., three 66-in., eight 90- 
in., eleven 60-in., three 50-in., one 96-in., three special. 

Floor Boring Mills—Three 7 in. by 7 ft., two 7 in. by 
5 ft. e 

Rifling Machines.—Three 50 ft., two 30 ft. 

Miscellaneous.—Eighteen 48-in. jump lathes, three 60-in. 
gear-cutting machines, two 24-in. gear-hobbing machines, 
three 24-in. by 8-ft. grinding machines, three 72-in. gear- 
cutting machines, two draw-shaping machines, one No. 4 
gear-cutting machine, three No. 5 gear-cutting machines, 
one 16-in. by 50-in. grinding machine, one 10-in. by 72-in. 
grinding machine, one 18-in. rotary saw, three 26-in. shap- 
ing machines. 
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Recapitulation of Tools for Which a Scarcity Exists.— 


Boring lathes, turning lathes, combination boring and turn- 
ing lathes, radial drills, milling machines (general, vertical 
and horizontal), vertical boring machines, horizontal boring 
machines, slotting machines, planing machines, rifling ma- 
chines and floor-boring machines. Total estimated cost, 
$10,306,000. 

In conclusion I wish to emphasize again the impor- 
tant part of the nation’s work that your association is 
called upon to perform during the present crisis that 
the country is facing. 

It has been stated that the mechanical power of an 
army in the field may be measured by the industrial 
army at.home making the necessary munitions of war. 
I wish to go a step further and state that the efficiency 
of the manufacturing industrial army may be gaged 
not only by the number of machine tools turned out 
by the machine-tool manufacturers but also by turning 
out the types that will perferm the best-service for 
manufacturing the ordnance material required. 

If the machine-tool builders will perform their part by 
turning out the required tools the Ordnance Department 
will take up the work at that point and the nation can 
be assured that the required guns and equipment will 
be delivered to meet the field armies’ requirements. 


x 


Frederick Remsen Hutton 





Probably no person has been more intimately 
connected with the American Society of Mechani- 
cal Engineers than Prof. F. R. Hutton. For 24 
years he filled the office of secretary, during which 
time the society grew from a membership of 364 
to 3366, an increase of 3000, and when in 1906 
he was elected president of the organization its 
commanding position among the national pro- 
fessional societies had long been assured. 





28, 1853, and died May 14, 1918. After preparation 
in a private school he entered Columbia College, 
receiving the degree of A.B. in 1873. After graduation 
he entered the School of Mines, and was given its degree 
in 1876. A year later he was appointed instructor in 
mechanical engineering as an associate of the late Prof. 
W. P. Trowbridge. This was the first recognition which 
Columbia gave to the important relations of mechanical 
engineering to other engineering courses. He entered 
the faculty as adjunct professor in 1881 and became 
professor in 1890. Upon the death of Professor Trow- 
bridge in 1892 the chair of engineering which he oc- 
cupied was divided, and professorships in civil engineer- 
ing and electrical engineering were added to the already 
existing professorships of mining and mechanical engi- 
neering. Professor Hutton was made the head of the 
mechanical department. He continued to direct this 
department until his resignation, July 1, 1907. At this 
time he resigned and was elected professor emeritus. 
For six years during his professorship he was dean of 
the Faculty of Applied Science. 
During Professor Hutton’s association with the uni- 
versity he developed the mechanical laboratories until 
the equipment at present is the most complete of any 
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technical school. It includes a Baldwin compound loco- 
motive mounted upon its testing equipment, a triple- 
expansion Allis-Reynolds engine and also a three-stage 
air compressor and the hydraulic equipment of the 
Henry R. Worthington laboratory. 

Columbia conferred upon Professor Hutton in 1882 
the degree of Ph.D., and upon the occasion of its 150th 
anniversary in 1904 the degree of Sc.D. 

Professor Hutton became secretary of the American 
Society of Mechanical Engineers in 1883 when its offices 
were located at 17 Cortlandt St. He continued to direct 
its activities during the years following when it was lo- 
cated successively at 280 Broadway (the Stewart Build- 
ing), 84 Madison Ave., and 12 West 31st St. In 1890 the 
house at 12 West 31st St. was purchased for $60,000, 
and sold in 1906 for $120,000, a profit of nearly $60,000 
having beef realized. Professor Hutton took an active 
part in this important and successful transaction and 
became one of the trustees of the Mechanical Engineers 
Library Association which was organized to hold the 
property. One of the most remarkable events in the 
history of the society was the trip made to Europe in 
1889. Professor Hutton was connected with the arrange- 
ments for this trip, which had had a wide influence in 
giving international recognition to the society and es- 
tablishing the bond of professional fellowship between 
this and the eountries visited. 

He was the member appointed by this society of the 
Conference and Building Committee of the United Engi- 
neering Society. This committee was organized to plan 
the new Engineering Societies’ Building at 29 West 39th 
St. and during its erection he considered the problems 
and attended to the execution of the details which made 
the building one of the most complete of modern struc- 
tures. Professor Hutton was also one of the board of 
trustees, which is the holding corporation for the United 
Engineering Society. 
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Prufessor Hutton was made president of the American 
Society of Mechanical Engineers as the culmination of 
the 24 years of service to the society as its secretary, 
which he had wished to round out into a quarter of a 
century. But the ycar 1907 was the year in which the 
society moved into its new location in the Engineering 
Societies’ Butiting at 29 West 39th St., and it seemed 
proper that having led the society from the modest 
becinnings, where he paid the rent of its office out of 
his own pocket, up through the successive stages of 
development and progress of floor occupancy and owner- 
ship of a whole house its retiring secretary should be 
made president that year. He therefore had the honor 
of presiding at the first gathering of engineers in their 
splendid auditorium, of representing the society at the 
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formal ceremonial days of dedication, and at the first 
annual meeting in their new home. On retiring from 
office he took for his presidential address “The Mechani- 
cal Engineer and the Functions of the Engineering 
Society,” and developed the thesis that the original his- 
toric definition of an engineer by Tredgold should be ex- 
panded to cover new functions for the profession that 
were not before the mind of the originator. 

At the close of Professor Hutton’s administration as 
president of the A. S. M. E. he was appointed by the 
council to the office of honorary secretary. 

Besides his work for the society and at Columbia 
University Professor Hutton had been a contributor to 
scientific literature. His most important books, which 
have received considerable acceptance in the educational 
field in the United States and in England, are “The 
Mechanical Engineering of Power Plants,” “Heat and 
Heat Engines” and “The Gas Engine.” The first of 
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these is used as a textbook in some of ihe “echnical 
institutions of Japan. He was the author of two of the 
most important monographs of the Census of 1880, one 
covering machine tools and the other pumps and pumping 
engines. 

He has contributed to the Transactions of the Society 
over his own name as well as with unsigned contributions 
and memorial monographs and discussions. Some of his 
works are: “Mineral Wool as a Non-Conductor Around 
Steam Pipes,” “First Stationary Steam Engines in 
America,” “A Classification and Catalogue System for 
an Engineering Library” and “The Mechanical Engineer 
and the Function of the Engineering Society.” He 
has done considerable editorial work as associate editor 
of Johnson’s Encyclopedia, as one of the editors of 
scientific and engineering titles of the Century Diction- 
ary, as departmental editor in the Engineering Magazine 
as one of the editors of the New International Encyclo- 
pedia, and has been a contributor to technical journals 
and a lecturer to scientific and popular audiences in New 
York and elsewhere. 

In addition to his other activities Professor Hutton 
served as consulting mechanical engineer for the Depart- 
ment of Water, Gas and Electricity of the City of New 
York in 1911. He was also consulting engineer for the 
Automobile Club of America and chairman of its Techni- 
cal Committee since 1912, in which capacity he exercised 
general supervision of the important testing work con- 
ducted by the club in its laboratory. 


Loyalty in the Shop 


There has been too much talk of apathy, if not of 
disloyalty, in some of our shops. Our own observations 
do not bear this out. On the contrary there have been 
many evidences of extreme loyalty, even in some of 
the plants which have figured in the senatorial in- 
vestigations. 

Two specific instances will serve to show the spirit 
which is pervading the land. One of these is the Modern 
Foundry Co. of Oakley (Cincinnati), Ohio. Here the 
departments vie with each other in the quantity and 
quality of work turned out, as well as in subscriptions 
to the various appeals, and flags are seen everywhere. 

The Italians in one department went to the shop one 
Sunday and whitewashed the end wall of the building so 
that the large United States flag would have a clean 
instead of a dirty background. Every department has 
its own flag raising and the enthusiasm runs high among 
all colors and nationalities. 

Nor is the enthusiasm confined to flag raising, for 
at last accounts 98.8 per cent., or 331 out of 336 em- 
ployees, not including the officers of the company, sub- 
scribed to the Third Liberty Loan, and raised the sum 
of $17,950—a splendid showing for a foundry or shop 
and indicating the best of relations between the men 
and the management. 

Another pleasing example of loyalty is that of the 
toolmakers in the Ford Motor Co. These toolmakers 
volunteered to work Sundays on the tools for the Liberty 
motor in order to hasten production. 

Where the right spirit prevails in the relations be- 
tween the men and the management there is little chance 
of: disloyalty in the shop. 
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Washington, D. C., May 18, 1918—There is too much 
loose talk of graft and German propaganda in connec- 
tion with the unfortunate delay in our airplane pro- 
gram. For while expenditures of several hundred 
million dollars with very little in sight as a result can 
be shown, and while it is easy to point out that the lack 
of planes ties up fairly well with the big drive, insinua- 
tions on either side do not prove anything, and there is 
usually another side to the story. We must not lose 
sight of the one great objective—the winning of the 
war—and recriminations or insinuations «f any kind 
should not be allowed to hinder the work in hand. 

It has been our privilege to see many of the inner 
workings of the airplane program, and from various 
angles. While we have seen and criticised some evi- 
dences of unmechanical design and of poor judgment 
in making constant changes, and have chafed at the 
delay which we believe it will be difficult to justify, 
we have seen no proof of the graft which is being so 
freely discussed; but neither charges nor eounter- 
charges should hinder a full and fair investigation. 

Much money has been spent unwisely in the attempt 
to secure a perfection which does not and never will 
exist. Changes in design and construction have been 
ordered which would not be tolerated by business men 
of broad vision who, realizing the crying need for air- 
planes in the shortest possible time, would have in- 
sisted on building the best machines possible today and 
better ones next month or next year. 

Shops have been given orders for one thing and had 
the order changed after fully equipping for it. This 
meant buying new machinery at inflated prices, and can 
probably account for more millions than we realize. 
For the new equipment means not only the machine 
tools but the fixtures, tools and gages. And those who 
are familiar with the cost of these at the present time 
will readily see how great sums of money can be wasted 
in this way. The cost of tools and gages was never so 
great, due perhaps as much to our lack of skilled me- 
chanics as to the extraordinarily high prices charged. 
It is one of the ways in which as a nation we are pay- 
ing for our failures to make a business of training 
mechanics. 


PROBABLY MILLIONS IN UNFINISHED MOTORS 


Then too we must remember that there are several 
million dollars tied up in material and in partly finished 
compenents. Cylinders, connecting-rods, valves and 
other parts for hundreds of motors in various stages 
of completion are being held in- many cases while 
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decisions as to further changes are being considered. 
The waste of money in planes (or it might be more 
considerate to call it unwise expenditure) is even more 
apparent than with motors even though the amount 
involved may probably be less. The creditable desire 
to secure a perfect plane seems to blind the eyes of many 
to the necessity of getting the best we can get in large 
quantities—and getting them now. The new mail-carry- 
ing machine, for example, will carry 600 to 800 lb. of 
bombs just as well as the same weight of mail. They are 
fairly fast, though not as speedy as the “Spad” which we 
abandoned before completing any. But a thousand of 
these planes could certainly make life interesting for 
some of the German cities and prevent the troops of 
the German army from going to sleep on the job. And 
a thousand of these machines can in all probability be 
built by one factory in not over two months. 


THE Cost OF CONSTANT CHANGES 


In looking for leaks in the aircraft-appropriation 
barrel we must remember that nearly all the shops are 
on a cost-plus basis and that overhead expense goes on 
whether airplanes are being built or not. Every change 
which has been made, and there were literally hundreds 
of them, required new drawings, new tools and gages, 
and cost more money than we realized. But while the 
cost to the country has been great and the delays have 
been even more serious it is manifestly unfair to those 
who may have done their best to prefer charges of graft 
against them unless we have much better evidence than 
has yet been shown. The American Machinist is not 
defending the delays in any case, but it demands fair 
play for all concerned. 

But changes have not been confined to aircraft. Or- 
ders for field guns have been changed so often as to 
make one dizzy in some instances. In one case the manu- 
facturer has been ordered several times to change from 
one size to another. Orders coming from different divi- 
sions are a bit confusing, as they come at intervals, 
sometimes several days apart. And when it happens, 
as it did in one case at least, that the order from the 
last division to change to a certain size was received 
after division No. 1 had ordered the size changed back 
again it is a bit confusing. 

There is a tendency among manufacturers in dif- 
ferent lines to demand and to insist upon positive orders 
covering a specified number of guns or whatever it may 
be. They do not wish to be arbitrary, but it seems to 
be the only way of pinning the order to something 
definite: And knowing the necessity of getting started, 
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if we are ever to get guns or anything else, they are 
insisting and getting in some cases at least definite 
orders to go ahead without further changes. 

The need for machine-tool equipment for railway 
shops is being pointed out by railroad men themselves, 
and those railway shop officials who have been trying 
in vain to secure new machinery for the past few years 
are hoping that the new régime will equip the shops 
as they should be. Much of the need unfortunately 
is for heavy planing and boring machines, which are 
rather difficult to get and likely to be ever more difficult 
if the machine-tool program of the machine-gun division 
ever makes its appearance. 

Small machines, such as engine and turret lathes, can 
be had very promptly, and a good-sized order to be dis- 
tributed among the railway shops needing the tools 
would be beneficial in every way. It would help the 
railways to repair their locomotives and cars and also 
materially assist the machine-tool builders to maintain 
their organizations so as to have them ready when 
wanted. 

A machine-tool dictator, as suggested a few weeks 
ago, would help wonderfully in maintaining a proper 
balance in this all-important industry. By consultation 
with a committee of machine-tool builders and with rep- 
resentatives of the different divisions using machine 
tools in large quantities the right man in such a place 
could be of great service to the country. 

Combining his own knowledge of the needs of the 
country as a whole with the advice and suggestions of 
the various divisions, he could do much to prevent short- 
ages in any particular line and to stabilize the whole 
machine-tool industry. He could create a suitable 
reserve where necessary and so establish a reservoir 
which would absorb production in certain lines and 
allow the filling of rush orders without undue delay. 
He could be of the same assistance to the industry and 
to the country as the similar institution which has been 
so successful in Great Britain. The control of mush- 
room-growth machine builders and of the prices of 
second-hand machinery would have a very satisfactory 
effect on the industry after the war. 

One of my railroad friends points out the fact that 
while the adoption of standard locomotives will eventu- 
ally increase locomotive production, it will not have this 
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effect this year owing to the time which has been lost 
in the consideration of the project before making the 
decision and in the delay arising from the fact that al] 
the details of the new locomotives have not yet been 
settled. 

This is one of the unfortunate features of bureau- 
cratic administration, for it seems as though no one in 
charge of affairs under this condition is ever able to 
see the advisability of taking some fairly good standard 
which is already in existence and duplicating that until 
at least it is possible to devise something enough better 
to warrant a change being made. If the locomotive 
builders could have made duplicates of the locomotives 
now in use by some of the leading railways, and if the 
orders had been placed two months ago in the early 
days of the consideration of this project, a very much 
larger number of locomotives could have been made. 

On the other hand we must not blind ourselves to the 
fact that even some of the best-known railways have 
built locomotives for their own use which were unneces- 
sarily complicated and consequently expensive, and in 
ordinary times at least it might well have paid to give 
this careful consideration. In times like the present 
it ought to be evident to almost anyone that the first 
consideration is to get production, even if there are 
many things to be changed after we get back to peace. 

One other unfortunate occurrence is the distribution 
of the orders so that both the great locomotive works 
will be obliged to build all twelve of the standard types. 
Orders have been split into units of two, three, ten, fif- 
teen, twenty, thirty, etc., which is, of course, a very 
small order in these days for one type of locomotive. 
It means the equipping of numerous plants with pat- 
terns, fixtures, jigs and special tools, which should not 
have been made necessary, although exactly the same 
thing was done in the distribution of the orders for 
some of the gun carriages. 

All these things tend to delay production and add to 
the cost, both of which are extremely unfortunate, par- 
ticularly at this time. It must also be evident that it 
does not give a fair opportunity of comparing the cost of 
railway equipment and maintenance under the two sys- 
tems of management, although those who are’ violently 
in favor of the old methods will probably contend that 
all of this is an inevitable part of the new. 
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John G. Schindehette, Ann Arbor, Mich., 
is now traffic manager of the Motor Prod- 
ucts Co., Detroit, Mich. 


W. J. Hanna has been appointed sales 
manager of the Trumbull Steel Co. for the 
Detroit territory, with offices at 523 Ford 
Building, Detroit. 


Fred E. Le Blond has resigned as sales 
manager of the R. K. Le Blond Machine 
Tool Co., Cincinnati, Ohio, and will devote 
his time to fancy farming. 


E. L. Steinle, Eastern representative of 
the Steinle Turret Machine Co., is now as- 
sociated with the Machine Tool Engineer- 
ing Co., Inc., of 149 Broadway, New York. 


Frank Rhodes of the Independent Pneu- 
matic Tool Co., Aurora, IIL, formerly em- 
ployed in the engineering department, has 
beer promoted to be factory metallurgist. 


Ww. F. Wagner, after 52 years’ service, 
has severed his connection with Wm. Jes- 
sop & Sons, and is now sales manager of 
the \ aeons Steel Co., 217 Broadway, New 
York. 





Wendell P. Norton, works manager of 
the Hendey Machine Co., Torrington, Conn., 
and who was connected with that company 
for 28 years as its superintendent, has re- 
signed. 

Henry L. Innes, until recently assistant 
general manager of the General Motors Co., 
New York, has become vice president and 

meral manager of the Doble-Detroit 

team Motors .. Detroit, Mieh. 


John 8S. Agey, for 13 years connected 
with one of the plants of the Carnegie 
Steel Co. at Youngstown, Ohio, has re 
signed to become superintendent of one of 
ee of the Donner Steel Co., Buffalo, 


George 8S. Tentrup, general manager of 
the American Car and Foundry Co. of St. 
Louis, Mo., was seriously injured in an 
automobile accident recently while return- 
ing to the city from the Sunset Hill Coun- 
try Club. 

M. T. Lethrop has become assistant fac- 
tory manager of the Timken Roller Bear- 
ing Co., Canton, Ohio. He has been metal- 
lurgist and has ked charge of the steel and 
tube department of the company for the 
past seven years. 


J. M. Biordan has joined the selling or- 
ganization of the Cleveland Milling Ma- 


chine Co., Cleveland, Ohio. He was recent- 
ly sales engineer of the Grant Lees Gear 

‘o., Cleveland, and prior to that was Cen- 
tral States representative of the Fellows 
Gear Shaper Company. 

Lahman F. Bowers, Milwaukee, Wis., 
who resigned May 1 as ar, of the 
Allis-Chalmers Manufacturing .. Mil- 
waukee, was associated with the company 
and its predecessors for 22 years, and de- 
voted nearly 40 years of his life to the 
service of large-machinery manufacturers. 


Howard Coonley, president of the Wal- 
worth Manufacturing Co., Boston, Mass, 
and vice president of the Boston Chamher 
of Commerce, has been appoimted vice presi- 
dent of the Emergency Fleet Co ration 
and will have charge of the general admin- 
istration of the eorporation, including con- 
| or purchasing, financing and account- 
Rg. 

Peter J. Hopkins, who has been for the 
past four years Eastern sales manager in 
New York for the Cleveland Punch and 
Shear Works, Cleveland, Ohio, has joined 
the Fore River plant of the Bethlehem 
Shipbuilding Corporation, Quincy, Mass., in 
an executive ca ity. Mr. Hopkins is suc- 
ceeded in the ern territory by C. W- 
Hancock and R. 8. Howell, who come from 
the company’s main 0 
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MU ALULTING ta SOPTL 


By My Sibley 





Japanese labor lacks the seasoned character of 
the Occidental workers and appears to have no 


initiative. The mind of the Japanese workman 
does not yet grasp methods of efficiency and he 
must be employed a long time on a certain class 
of work before he shows any speed. Bonuses are 
generally paid twice a year as the workman 
whose pay envelope is fatter than usual will take 
a holiday to spend the excess. 





flourishes. In a former article the writer stated 

that the Japanese possess little creative genius, 
but they are imitative and, to a certain extent, adapta- 
ble, and under the direct guidance of a capable Yankee 
mind they have ac- 
complished very satis- 
factory results. This 
has been  demon- 
strated in the rapid 
expansion and pros- 
perity of the Nip- 
ponophone Co., Ltd., 
near Tokyo, where 
500 Japanese work- 
men are manufactur- 
ing high-grade prod- 
ucts in true American 
fashion under the sole 
direction of one of 
our compatriots, J. A. 
tabbitt, and Mr. Rab- 
bitt, by the way, hails 
from that section of 
the old U. S. A. where 
mechanical and indus- 


: 7 ANKEE ingenuity transplanted to Japanese soil 











plant to be operated entirely by Japanese workmen to 
invest substantial sums. But the credit for the success 
of the venture is due to General Manager Rabbitt, for 
he encountered many unusual obstacles in the way of 
effecting complete organization. 

In the first place he had the very crude and very raw 
Japanese labor material to work with. It is extremely 
difficult to get the Asiatic mind to follow American 
methods, for the rule in Japan is usually the reverse 
of that in America. A few observations on this sub- 
ject may be interesting. 

The Japanese workman does not adapt himself read- 
ily to new operations, and accordingly does not get full 
speed until he has been on one class of work for some 
time. He is most adept at operations that are dupli- 
cated and continued over a long period, and as a result 
he does not take to new jobs, especially toolroom work. 
Herein lay one of the 
greatest obstacles, as 
in the manufacture 
of phonographs, rec- 
ords, electric switches 
and stamped-metal 
products much intri- 
cate tool design is re- 
quired, particularly 
of dies and punches. 

In the installation 
of a cost system the 
taking of time-study 
records presented un- 
common phases. For 
instance, in making 
these records Japa- 
nese workmen _in- 
variably speed up for 
all they are worth, 
whereas in America 
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trial geniuses are 
born—New England. 
Briefly, this organi- 
zation began manufacturing phonographs in a little 
stone shop 30 by 60 ft. and grew to its present propor- 
tions in three years. It was organized and financed 
largely by American residents of Japan, who had suf- 
ficient faith in introducing American methods into a 
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the workingmen, 
sensibly or perverse- 
ly, do just the oppo- 
site. Then, after the time study has been taken and the 
instruction sheets compiled, Mr. Rabbitt found difficulty 
in getting the men to follow instructions step by step 
even after they were shown it was to their pecuniary 
advantage to do so. 
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The bonus system too must have. certain restrictions, 
for when the Japanese make excess pay on piece work, 
they simply take advantage of it as an excusejfor.a 
holiday to spend the imereased increment. Hence it 
is customary among most firms in Japan to reserve the 
extra pay as a“bonus until the “Bon” (summer festival) 
and new year seasons when the workers heed the money 
to buy presents. : 

The apprentice system is a failure, for the boys prefer 
to move about frequently. Girls are not much of an 
asset, and only a few are employed by the Nipponophone 
Co. for light assembly work. ‘They are industrial no- 
mads, like the boys, and are nét*sdtisfactory uhder a 
system of.employment that does not bind them to stay. 
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ever, he can make with surprising speed and neatness, 
Aside from the complete organization of .Nippono- 
phone production on an American basis Mr. Rabbitt 
takes his greatest pride in the toolroom work. Under 
his. immediate direction Chief Designer K. Mori and 
the latter’s assistants, S. Mazuki and. Ito, have! 
structed some excellent tools, principally. dies and 
punches. A number of these are illustrated. Particu- 
larly commendable are the punch and die for making 
both the top and bottom frame members of the phono- 
graph mechanism;(Figs. 6 and 7). These members are 
duplicates, except’that in the top members two square 
flanges, or lugs, a¥@ punched and turned down in two 
operations. Anothér punch and die of note is that for 








PIG. 3. 


They work only periodically, and do not remain long 


enough to be trained for any: particular job. The spin- . 


ning companies of Japan overcome this by keeping the 
girls in the works’ boarding compound. 

The greatest assistance Mr. Rabbitt gets in his work 
is from the native engineers educated in the imperial 
universities. Those in his employ have been with him 
about six years, but new ones are not available at this 
time. It has been found that in general the men who 
have had military training are much more efficient as 
they have a keener sense of responsibility and discipline 
and realize their obligations. 

Japanese draftsmen are an interesting class. The 
individual does very neat work and is fairly accurate, 
but he has never mastered the geometry of English 
lettering. The Japanese and Chinese characters, how- 





PUNCHING MACHINES. 


making the skeleton table for the disk record in one 
operation (Fig 8). 

In addition to these are a number of more intricate 
punches and dies for punching and forming small brass 
parts incorporated in electric switches (Figs. 9,°10, 11, 
12 and 13). The tool for forming the brass zap of a 
patent inhaler made by this company: is also an excep- 
tional piece of work (Figs. 14, 15 and 16). 

For each division of activities in the Nipponophone 
Co. Mr. Rabbitt has installed a well-planned system of 
procedure, and organization charts in both English and 
Japanese are displayed prominently in the offices. In 
manufacturing, the high cost of equipment and material 
is balanced in a measure by the comparatively low labor 
cost. Shaping-machine hands are paid aktout 10c. 
an hour; lathe operators 12c., and milling-machine op- 
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FIG. 4. 


erators 14c. A 10-hour day is in force, with holidays 
every Sunday and on the 21 national holidays. One 
may be prodigal in employing draftsmen, for university 
graduates are paid 25 to 30 yen a month ($12.50 to $15). 

In the matter of equipment of this Japanese-American 
plant it is natural that American-made machines should 
predominate. In fact there are very few others except- 
ing a number of small Japanese turret lathes for the 
short-legged Japanese workmen. Among the American 
machines such names as Brown & Sharpe, Pratt & 
Whitney, Gould & Eberhardt, Smith & Mills, Bradford, 
E. W. Bliss, Sibley, etc., are prominent. A few~special 
machines have been made at the plant. 

Japanese-built machines have not been found very 











FINISHING RECORDS. 


satisfactory. They are not built accurately, and Mr. 
Rabbitt states that he has yet to find a native machine 
with bearings constructed throughout to equal the 
standard American practice. It is true that some mak- 
ers give a great deal of attention to headstock bearings, 
but they neglect countershafts or other parts of equip- 
ment, which they do not consider important. 

To install American machines, even before the war, 
was a costly initial investment, because of the import 
duty and transportation, and even then the manufac- 
turer had to anticipate his needs a year or two ahead 
of time because of lengthy deliveries. All material too, 
with the exception of brass and copper, is imported, and 
by the time it is delivered to the consumer the cost is 








FIG. 5. 
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FIGS. 6 TO 15. 


Castings have been made at the foundry 
village of Kawaguchimachi, north of Tokyo, where the 
entire population is engaged in the work, and which has 
been described in a former article in the American 


considerable. 





DIES FOR VARIOUS PARTS 


Machinist. A new foundry and a modern forge shop 
are now under construction at Nipponophone. 

The principal product of this company has been 
phonographs and records, and it holds the original 
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patent for the hornless model in Japan. Recently it 
has added many other products to its line which can 
be economically manufactured by its present equipment. 
The capacity of the plant is 1,500,000 records and about 
18,000 phonographs annually, the latter ranging in price 
from 15 yen to 150 yen ($7.50 to $75), with the popular 

















FIG. 16. TRIMMING DIE 


model at 25 yen. As many as 80,000 steel needles have 
been made in a day. 

It is not, however, the output that is so impressive, 
but the fact that 500 Japanese are working in effective 
coéperation along American lines and following a sys- 
tem that has been diametrically opposed to the methods 
and precedent that had been instilled into them for 
centuries. The plant is the most prominent organiza- 
tion of its kind in Japan, and Yankee force is behind it. 


Young Engineers Now and After 
the War 


This is an engineering age, and the war has helped 
to emphasize the fact in many ways. It also shows very 
clearly that the work to be done after the war will re- 
quire a large amount of engineering skill of a high 
order. Bearing this in mind it is somewhat discourag- 
ing to note that the attendance at engincering colleges 
has fallen off about 35 per cent. since this country 
entered the war. Graduating classes this year will prob- 
ably not be more than one-half their usual size, due to 
voluntary enlistments and to the fact that the army and 
the navy are calling for advanced students. 

The average age of engineering graduates is nearly 
23 years, so that aside from being keen to get into the 
war many of the sophomores, juniors and seniors are 
subject to the draft. 

The Engineer Enlisted Reserve Corps and the Naval 
Reserve Force were formed to assist in keeping at col- 
lege such students as showed engineering ability to any 
considerable degree, but even with these organizations 
large numbers are going into active service. It is of 
course easy to understand their desire to see active 
service, but the aim of every citizen should be to serve 
in the place where his or her service will be of the 
greatest value to the country. And there can be abso- 
lutely no doubt as to the necessity for conserving en- 
gineering ability for the present and for the future. 

The following letter from President Wilson to Dean 
Cooley of the University of Michigan will show how 
our chief executive feels in regard to this important 
matter: 


My dear Dean Cooley: 
I understand that there is to be a meeting of the depart- 


Speed Up—We have got to win the war 


901 


ment of superintendents of the American Educational Asso- 
ciation in Atlantic City on the twenty-fifth of next month. I 
would like very much to be present in person at that 
meeting, but since I cannot be may I not ask you to ex- 
press to the gentlemen assembled there my very great 
concern that none of the educational processes of the 
country should be interrupted any more than is absolutely 
unavoidable during the war? 

My attention has lately been called in particular to the 
falling off in the number of engineering students, and this 
has given me a good deal of concern, because it is not 
only immediately necessary that as many students as 
possible should prepare themselves for engineering duties 
in the army and navy, but it is also of the first consequence 
to the country that there should be an adequate supply of 
engineers for the period of reconstruction which must fol- 
low the war. 

Not only has technical training become of enormous 
importance in military operations, but the role of the 
engineer has become more and more important in every 
process of our industrial life, and I hope that influences 
may go out from the meeting in Atlantic City which will 
call the attention of parents throughout the country to the 
importance of making any sacrifice that it is possible to 
make to keep their sons in the schools even during these 
trying times. 

Cordially and sincerely yours, 
Wooprow WILSON. 


Standardizing Engineering Work 
Among the Allies 


The placing of all the allied troops under General 
Foch is only one of the many advantages of complete 
coéperation, and it is pleasing to note that the idea 
is being carried on in engineering standards to be used 
by the various countries. At a recent convention held 
in London, at which there were representatives from 
practically all of the allied countries, it was decided to 
recommend that permanent authoritative committees 
be instituted in Great Britain, Canada, France, Italy 
and the United States of America in order to maintain 
continuity of action and to carry forward in the most 
efficient manner possible the work of coérdination. The 
engineering standards committee will for the time 
being act as the distributing center of this government 
international organization. It was suggested that the 
committee should be constituted of men selected from 
France, Italy, Great Britain and the United States. 
The persons named were as follows: 

France—Le Colonel Dorand, Inspecteur-Général des 
Etudes et Expériences techniques; Captain Pierron, 
lieutenant Boisleve. Captain Eteve. 

Italy—Le Commandant Benza, Chef des Services Ue 
la Provisionnement de |’Aviation Italienne, Deputé G. 
Grassi, and Lieut. A. Bonomi. 

United States of America—F. G. Diffin, chairman of 
the Aircraft Standards Board of the American Aircraft 
Board; Dr. W. F. Durand, Lieut.-Commander D. Bris- 
coe, Coker F. Clarkson, E. H. Ehrman, Charles M. 
Manly, James Hartness, Dr. A. L. Colby, F. G. Ericson, 
Captain A. Tilt, Dr. F. R. Baxter, Lieut. L. Selden. 

Great Britain—Sir Henry Fowler, K.B.E., Com- 
mander H. Anstey, A. F. Berriman, O.B.E., P. C. 
Cooper, Col. M. O’Gorman, C.B., Dr. H. S. Hele-Shaw, 
Brig.-Gen. Sir Capel Holden, K.C.B., R.A., Commander 
C. F. Jenkin, M.B.E., R.N.V.R., Capt. C. W. C. Kaye, 
R.E., C. C. Paterson, O.B.E., A. A. Remington, Capt. 
A. A. Ross, Lieut.-Commander E. 8. Saunders, R.N.V.R., 
Capt. T. Worwick. 
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United States Ordnance Department Wants 
Technical and Skilled Men 





The shortage of labor has made itself felt in the 
Army Ordnance Department as well as among 
private enterprises. To those who can pass the 
test the positions here enumerated offer a field 
for men anxious to assist the Government. How- 
ever, to prevent dislocating production in private 
concerns doing Government work none will be ac- 
cepted who cannot show that he has been released 
by his former employer. 





war positions in industrial establishments is 
being made by the United States Army Ordnance 
through the Civil Service. Salaries ranging from $1600 
to $6000 a year will be paid to those who can qualify. 

Chemists and chemical engineers, men experienced in 
the manufacture of gas, mechanical engineers on high- 
pressure apparatus, engineers to take charge of power 
houses and foremen of machine shops are needed. Per- 
sons of military age accepting appointment will not 
avoid the obligations of the Selective Service Law. 

The Army Ordnance in issuing its call insists that no 
applications will be accepted from Government employees 
or employees of firms or corporations engaged in con- 
tracts for the Government or its allies without the writ- 
ten assent to such application by the head of such estab- 
lishments. 


A CALL for technical men and operatives to fill 


~ 


MANUFACTURING CHEMISTS 


Superintendents of plants engaged in chemical-man- 
ufacturing processes, especially those connected with 
nitrogen fixation and the manufacturing of acids and 
explosives, will be paid salaries from $2400 to $6000 a 
year. Assistant superintendents of nitrate and chem- 
ical plants will be paid $1600 to $2400 a year. 

Applicants for superintendencies must have a standard 
high-school education or its equivalent, and at least five 
years’ operating experience involving chemical processes 
in a manufacturing plant, or they must be college or uni- 
versity graduates with at least three years’ such experi- 


ence. They must have been in responsible charge for at . 


least two years of operations involving important chem- 
ical processes and must have earned a salary of at least 
$2000 a year. 
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Assistant superintendents must have had at least three 
years’ operating experience if they are high-school grad- 
uates or one year’s experience if college or university 
graduates. In either case they must have earned at least 
$1200 a year. Both superintendents and assistant 
superintendents will be assigned to duty at the Ordnance 
Department in Washington or elsewhere as their serv- 
ices may be required. 


CHEMICAL ENGINEERS 


Chemical engineers will be paid from $2400 to $6000 a 
year and are wanted for duty at the Ordnance Office in 
Washington and at various plants throughout the 
United States. They will have complete supervision 
over one or more chemical-manufacturing processes 
relating to the war. They must be thoroughly experi- 
enced and of proved executive ability. A college or 
university degree in chemistry or chemical engineering 
and at least three years’ experience in a chemical or 
mechanical industry or a high-school education or its 
equivalent and at least six years’ such experience in a 
supervisory capacity are required. 

Chemical engineers, with salaries ranging from $1600 
to $2400 a year, and assistant chemical engineers, with 
salaries ranging from $1200 to $1600 a year, also are 
needed by the Ordnance Office. The positions paying 
$1600 to $2400 are open to men who have graduated in 
a course of chemical engineering from a college or uni- 
versity and who have had at least one year’s operating 
experience in some chemical or mechanical industry, or 
who with a high-school education or its equivalent have 
at least four years’ such experience. The positions pay- 
ing from $1200 to $1600 a year are open to college or 
university graduates in chemical engineering who have 
had at least six months’ operating experience, or having 
a high-school education have had at least three years’ 
such experience. 


GAS-MANUFACTURING EXPERTS 


Operatives in gas manufacture—men to operate and 
control the processes of production of water gas and pro- 
ducer gas—are urgently needed by the Ordnance Office. 
These positions pay $1600 to $2400 a year, and appli- 
cants must have at least five years’ experience if high- 
school graduates or ten years’ experience if they have 
had a common-school education. 
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Salaries from $1600 to $2400 will be paid by the Army 
Ordnance to junior mechanical engineers on high-pres- 
sure apparatus. Experience in the operation and control 
of high-pressure hydraulic and gas machinery is neces- 
sary. At least one year’s such experience will be re- 
quired of graduates in mechanical-engineering courses 
from recognized colleges. Four years’ experience is re- 
quired of high-school graduates. 


PoOWER-HOUSE ENGINEERS 


Power-house engineers will be paid $1800 to $2400 a 
year while working for the Ordnance Department. Su- 
pervision of operation of water-tube boilers, condensers, 
pumps, steam turbines and alternating and direct cur- 
rent generators and motors are among their duties. 
Machine-shop foremen at salaries from $1800 to $2400 
are also wanted by the Army Ordnance. Ten years’ ex- 
perience as machinists—three years in a responsible su- 
pervisory capacity—is required. 

Assistant operatives in the manufacture of water gas 
and producer gas, mechanics experienced on high-power 
apparatus, and operatives of acid and chemical appara- 
tus are wanted by the Army Ordnance. Many positions 
are open. 

The Ordnance Department states that the needs of the 
service are so imperative that applications will be re- 
ceived indefinitely. Further information regarding these 
positions can be obtained from the Civilian Personnel 
Section, United States Army Ordnance, 1330 F St., 
Washington, D. C. 


Dealing with the Ordnance Department 
By A WELL-KNOWN MANUFACTURER _ 


In a recent issue on page 545, there is a very in- 
teresting article on “How to Deal with the Ordnance 
Department,” by Lieutenant Curtis. It was interesting 
to me to the extent that, according to Lieutenant Curtis, 
all the sort of troubles that the small manufacturer has 
experienced have been eliminated since about Dec. 18, 
when the writer encountered all the troubles—and a few 
more—that Lieutenant Curtis mentions in his article. 
It may be that from the time of the reorganization of 
the Ordnance Department in the month of January until 
Lieutenant Curtis’ article was written all these troubles 
were eliminated, but judging from the tales that other 
small manufacurers have told me of their experiences 
in the month of March the same old troubles were there 
at that time. 

Lieutenant Curtis stated that there should be no diffi- 
culty in securing information providing the contractor 
is sufficiently familiar with the conditions. I think that 
the proviso should be left off, and under no circum- 
stances should the contractor have difficulty in securing 
information, because there has been no way for him to 
become familiar with the conditions—that is, if he is a 
small contractor. Why should the manufacturer have to 
go to Washington and spend time and money going 
around to try to find information that nobody seems to 
be able to give him? 

Why should not the Ordnance Department have a 
bureau of information in every large industrial center? 
They have started bureaus in some cities which seem 
to be for the purpose of speeding up contracts already 
let; but if all these bureaus are of the same sort as the 
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one here they’re not going to do a whole lot of good 
even on the speed-up problem. 

The bureau in one city has been put in charge of a 
retired banker, who has no practical experience with 
manufacturing, and the supposed speeding up is being 
done by a lot of uniformed reserve officers who are of 
the same sort complained and written about, because 
they are selected under the same difficult conditions. 
Those who have watched the speed-up office in this city 
are still wondering whether it is-going to get anywhere. 
Instead of the banker, who is doing all he can, it would 
appear that some man more thoroughly familiar with 
general manufacturing would be more desirable in 
charge of this class of work. 

No doubt it is as Lieutenant Curtis says—that the 
purchasing officers are all experts. I know that they 
question the contractor as to the capacity and qualifi- 
cations of his plant, but it seems that after all this 
questioning the matter is pigeonholed. 

Lieutenant Curtis says that if anyone is turned down 
it is because his plant is not suitable for the work for 
which he is endeavoring to secure a contract. But what 
about the man who goes there and tells the bureau that 
he has such and such a plant and asks for information 
as to what he can make? I have been asked by the offi- 
cers what I wanted to make, and I could only reply that 
I do not know what they want made for which my plant 
is suitable, and they cannot tell me. 

If, as Lieutenant Curtis says, the contractor is turned 
down because there are enough factories better equipped 
to do the work on a certain article, is it not also very 
largely due to the fact that contracts have been let out 
to some people who are assisted in procuring new equip- 
ment, instead of using the equipment already available 
in some other plant? If the productive capacity of the 
country is so great that it is not necessary to call into 
service all manufactories for the purpose of supplying 
ourselves and our allies, how is it that so many special 
works are being constructed, mostly, we notice, by as- 
sisting factories already large instead of using the direc- 
tive and organizing ability of smaller factories and their 
idle capacity? 


MANUFACTURERS’ AGENTS 


Lieutenant Curtis says that it is misleading to think 
that unless a man is constantly on the job in Washington 
and knows the ropes he has little opportunity to secure 
a contract unless he engages a Washington broker famil- 
iar with the conditions and pays him 5 per cent. He 
says this statement is groundless. I can say that it is 
not groundless in the case of one firm I know, and in 
proof of this I can quote Lieutenant Curtis himself. He 
says the purchasing officer insists on dealing directly 
with the manufacturer or his representative. Of course, 
the brokers do not call themselves brokers. They are 
called manufacturers’ agents, and the woods are full-cf 
them in Washington, as everybody knows, and if the 
officer insists on dealing direct, that means that the man- 
ufacturer or his agent must be on the ground a great 
part of the time. Of course we know that the concerns 
who have any considerable quantities of contracts have 
their men on the ground, and their men are running 
back and forth all the time. Naturally these men get 
acquainted with the conditions and learn the ropes, while 
the fellow in the country has not that opportunity. 















































904 





Lieutenant Curtis further says that boards of trade 
and chambers of commerce of several cities have under- 
token to help small local manufacturers. Our chamber 
of commerce has‘tried to do so, with no perceptible re- 
cults to its officials. 

We are not alone in our experience. Others, who have 
had more recent experiences than we, confirm our 
experience in every way. 

We are sending you this for your information. Army 
officers are only human, and we would ask you to keep 
our name confidential, as well as our location, because 
human nature being the same whether covered by a uni- 
form or not, criticism is not always welcome— in fact, it 
seldom is welcoome—and there are a thousand ways of 
making it unpleasant for the one who makes the criti- 
cism. We would like to see these conditions remedied, 
and without criticism they never will be remedied. The 
facts are that the big concerns are getting bigger on 
war work, and the little concerns are being drained 
dry without it. The big ones are stealing their help. 
They have raised the Government out of its boots, bid- 
ding one contract against another on the cost-plus basis. 
They have not undertaken to train labor to any consid- 
erable extent, and their methods of recruiting have 
simply run up the costs for everyone, so that the market 
for purely peace goods of every sort is shrinking much 
more than it ought, due to the inflation of cost that has 
come about. A little later on all of us little fellows can 
shut up our shops and go to work for the big ones, who 
are the ones that are being helped by the present system. 

If you will read the proceedings of the American 
Society of Mechanical Engineers at their meeting last 
June you will find mention that the Canadians found 
ways and means to get the Tittle fellows to work, and 
that- the little fellows began to produce the materials 
quicker than the big ones. This is only natural. 

“Many a mickle makes a muckle,” but it seems to be 
a lot of trouble for some people to devise ways and 
means of gathering up a quantity through using small 
organizations that are ready and willing to produce it. 
Of course, that does not mean to say that the small 
shops can produce large cannon; but they can produce 
small things, and their only hope of doing it now is to 
hunt up some contractor and take a subcontract from 
him below cost and allow Mr. Large Contractor to reap 
the benefit. There are a lot of us that have even done 
that, but we wonder why it is necessary. 


Stability of Shop Personnel Essential to 
Maximum Production 
SPECIAL CORRESPONDENCE 


That the war would ultimately create a scarcity of 
labor was a foregone conclusion, and despite efforts to 
prevent the diversion of labor from the machine in- 
dustry—which is as essential as any other—this scar- 
city is being increasingly felt. 

It is regrettable that in the operation of the draft a 
large percentage of mechanics were placed in the higher 
classifications; consequently they are now in the army, 
whereas their presence in the shops would have been 
more profitable so far as the advantageous distribution 
of the man power of the nation is concerned. 

During the first two years of the war Great Britain 
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learned an important lesson in this respect, for it be- 
came necessary when the lack of skilled help .became 
so acute as to seriously threaten an adequate produc. 
tion of munitions for her to recall a large number of 
mechanics who had got into the army. 

Unless steps are taken to keep at work in the shops 
of this country all those who are suited by training and 
experience to the duties required in the production of 
munitions—without thinking of the distant future—a 
condition may arise in this country similar to that 
which resulted in the urgent appeal of the British army 
for “Munitions, more munitions and still more muni- 
tions.” It is scarcely conceivable that full quotas of men 
for field service cannot be drafted from the nonessen- 
tial industries, and while exemption on industrial 
grounds may possibly be interpreted by some as-a de- 
parture from a strictly impartial enforcement of the 
compulsory-draft law it is a condition, not a theory, 
that must be met. 


ANOTHER SERIOUS ASPECT 


Of late another serious aspect of the skilled-labor 
problem has become apparent and as a result a condition 
exists which demands immediate and energetic action 
by the proper Government officials. There is too much 
shifting of skilled labor from one district to another 
and among shops in the same district. Only those 
familiar with the problem of production in the shop can 
appreciate the handicapping effect of a personnel that 
is continually changing, and such handicap is inten- 
sified in direct ratio to the degree of skill required in a 
particular product. 

Probably in no branch of the machine-shop field has 
the scarcity of skilled labor been more keenly felt than 
in that of toolmaking—the branch on which the enor- 
mous supply of necessary gages is dependent—and it is 
here that the retarding influence of shifting employees 
is still more intensifying the production problem. The 
reason for the abnormal changing about is not far to 
seek. The natural tendency of the toolmaker—just as of 
other classes of employees—to sell his services to the 
highest bidder accounts for most of the shifting, and a 
full recognition of that tendency offers the most imme- 
diate and logical solution of the problem. 

In the first place all Government work should be 
placed on an equal basis, and plants so engaged should 
not be permitted to hire each other’s help. The rule 
should be, “If you are on Government work stay where 
you are” instead of enticing men from one shop to 
another by offers of higher wages. 

An attempt on the part of the Government to prevent 
shops from hiring each other’s men might result in the 
standardization of the rates for the various classes of 
workers—an eventuality that would be akin to the 
government-controlled shops in England which has ap- 
parently done much to remove many obstacles that pre- 
viously interfered with maximum production. 

Many objections might be urged against such a stand- 
ardizing process, but the grim business of war demands 
the subordination of every consideration to that of pro- 
duction. There is no gainsaying that a consf&antly 
changing shop personnel impedes production, and to 
remove such impediment is an immediate task to which 
the proper Government officials can be most profitably 
assigned. 





















way 30, 1918 AMERICAN 


MACHINIST 


Gnutacturing a ag ea fine 


is Western Sh hop 


a 





IV. Press-Tool Work 





As in all work of this nature, there is a consider- 
able amount of press work, and this installment 
deals with interesting examples of blanking, 
shaving and piercing tools of the pillar type, as 
well as various operations upon other parts of 
the machines. 





chant Calculating Machine Co. of Oakland, Calif., 

are included the blanking, piercing and shaving 
of specially shaped gears and cam plates, blanking and 
forming of covers and press-tool work on various 
smaller members of the machine. This work necessi- 
tates the construction and repair of varied types of 
press tools, and a considerable portion of the work of 
the tool room is of this nature. Some of the methods 
of the tool department in laying out and constructing 
these special tools are very interesting. 

The object of this theme is to give the details of 
a few tools of this character along with some closely 
allied processes on parts intimately related to punch- 
press products. 


Nan the operations at the plant of the Mar- 


TOOL-VAULT AND PRESS DEPARTMENT 


In order to convey .an idea of the extensive line of 
Press tools required in this factory, the illustration, 
ig. 36, is submitted. This view shows two sides of 
the storage vault, and includes a sufficient number of 
tools to give a fair idea of the general punch-press 
cutfit. A considerable range of punches and dies will 
be noticed; and in many instances they are of the pillar 
type, assuring constant alignment of punch and die. 

The press department, where all the sheet-metal parts 
ior the shop are produced, is shown in Fig. 37. In 
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the foreground will be noticed a portion of the stock 
rack. On the left is a heavy metal stand with a series 
of shelves for holding large dies and bolsters, and above 
this is located a jib crane for handling these heavy 
members between press and rack. 

One of the parts turned out in large quantities by 
the press room is the gearwheel for the fiber dial, Fig. 
28, of which there are a number in each calculating 
machine. They are made in several sizes and forms, 
according to the fiber wheel to which they are to be 
attached, of sheet steel and have special forms of teeth. 
The fiber wheels, it will be observed, carry on the op- 
posite face a thin cam plate which is produced in a 
manner very similar to that employed for the gear- 
wheels. 

THE DIALS, GEARS AND CAMS 


Details of the dial parts are given on the line draw- 
ing, Fig. 39. The fiber wheels A are 0.968 in. outside 
diameter, and the thickness or width of the edge upon 
which the numbered characters are stamped is 0.150 
in. The hole through the center is 43 in. in diameter. 
The gear B is pressed from soft sheet steel 0.075 in. 
thick. It is 0.751 in. in outside diameter with a 0.236- 
in. hole. 

The third member of the group 1s the wheel cam C, 
which is pressed from hard stock U.U62 in. thick. The 
gearwheel B and the wheel cam C are secured to op- 
posite sides of the fiber dial A by means of three smali 
rivets, and form the bearing by which the dial is 
mounted upon its bar in the machine carriage. 

The gear is made from 0.075 in. soft steel 3 in. wide. 
It has 10 teeth of special shape, the tooth béing sharp 
at the point and with very small radius at the root. 
The depth of the tooth is 0.139 in. The contour of 
this gear amounts to a considerable length of cut for 
a blank of but 7? in. in diameter, when the nature 
and thickness of material are considered, and in order 
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FIG. 36. THE TOOL VAULT 





to insure accuracy and smoothness of cut the three 
sets of tools shown in Fig. 40 are provided. 

The first of these is the blanking tool shown at the 
right. This view shows the stock guide under the 
stripper and also the stock-stop, or finger, gage for 
stopping the strip of material in the right position at 
each stroke of the press. This stop is located on top of 
the stripper, working through a hole in the latter, 
and is operated by the pin mounted upon the front 
of the punch holder. After being blanked, the gear 
passes to the first shaving die, where it is properly 
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GEARS 


FIG. 42. FINISHING 
located by the nesting plate shown attached to the 
surface of the die. 

As the gears come from the blanking die they are 
0.0lu in. larger in diameter than the finished size, 
leaving 0.005 in. to be removed by the shaving dies 
from the entire contour. The first die removes 0.003 in. 
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FIG. 37. THE PRESS DEPARTMENT 


of this extra material, and the second one removes 
the remainder, 0.002 in., bringing the gear to the 
finished diameter of 0.751 in. The hole in the gear 
is punched in a later operation, these tools being shown 
in the press in Fig. 41, which makes clear the method 
of holding the tools in place. 

The gear is located centrally over the die by an 
accurately positioned nesting plate, and the punch is 
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DETAILS OF DIALS, GEARS AND CAMS 


FIG. 39. 


fitted with a movable stripper actuated by four stiff 
springs which strips the work off from the punch as 
soon as the latter leaves the die. 

The dies themselves are 15 in. thick and the punches 
14 in. long. The dies are made from the selid, being 
first worked out carefully to a layout and then finished 
accurately by a system of master broaches in the use 
of which much judgment is required, for with work of 
this character a too severe application of the broaches 
may lead to unnecessary distortion in the hardening 
process. 

All punches and dies are made from an oil-hardening 
steel that shows no perceptible change in hardening. 
In this process the tools are first preheated to 1200 
deg. F. in the gas furnace and then allowed to rest 
for a few minutes, or until the outer surface becomes 
black, when they are reheated to 1430 deg. F. and 
quenched in linseed oil. The punches are made from 
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44. CARRIAGE WITH DIALS AND BARS IN POSITION 
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FIG. 43 CARRIAGE 
one solid piece, the punch blank being large enough to 
form a base of sufficient diameter to receive the screws 
and dowels for mounting it upon the face of the holder, 
and the punch being turned down from this base and 
worked out to the desired form. This method of con- 
struction gives a very rigid punch and provides for 
positive attachment to the holder without danger of 
deflection in service. 

The dies are given one-half degree clearance on a 
side. The base to which they are attached is 13 in. 





AND CLEARING 


BARS ASSEMBLED 


angle. The gears and certain of the cam blanks are 
also drilled to receive the body of a small stud D, 
which is tapered from 0.055 to 0.059 in. to drive into 
the drilled hole. The head of this stud comes on the 
inside of the gears and cams and the member is known 
as the clearing stud, as it is used in conjunction with the 
clearing bars upon which the gears and cams are carried 
to clear the dials or bring them back to zero position. 

When the clearing studs are driven into their holes 
in the gears and cams they are milled off to a length 
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PRODUCT DIAL CLEARING BAR 


FIG. 45. 


thick and the guide pins or posts at the rear are 1 in. 
in diameter by 4{ in. long. The punch holders are 12 
in. thick, and the bosses at the rear, which are bored 
out to fit the guide pillars, have a length of 2? in.; 
thus the length of bearing surface is nearly three times 
the diameter of the pillars. These tools when assembled 
for operation have a height of 5,4; in. from base to 
top. The general method of handling the wheel cam 
C, Fig. 39, is similar to the process of making the 
gearwheels as described above. 

Following these operations both gears and cams are 
placed in jigs and drilled at three points with a No. 
54 drill for rivets having an 82-deg.-angle head, the 
holes in both cam and gear being countersunk to this 


DETAILS OF CLEARING BARS AND PINS 


of head of ;% in., as indicated at D' and D’, Fig. 39, 
and are flattened on the side of the head to a thickness 
of 0.060 in., the head being beveled to an angle of 45 
deg. The stud then assumes the appearance of a 
small clutch tooth, which in effect it really is, as when 
in operation it is engaged by similar teeth formed on 
the ends of pins driven crosswise into the clearing 
Lars. 

In riveting the gears and cams onto the fiber disks, 
the face with the projecting clearing stud is placed 
next to the fiber dial so that the head of the stud ex- 
tends into the 43-in. hole in the latter. The three 


rivets fitting the holes in-all three members align them 
correctly, and after the riveting the assembled unit is 























FIG. 40. BLANKING AND SHAVING TOOLS 











FIG. 41. GEAR-PIERCING TOOLS IN POSITION 
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placed in a fixture and ground across the gear face on 
a disk grinding machine, Fig. 42, to surface off the 
rivet ends. Allowance for this operation is made by 
leaving a certain amount of material on the side of 
the gear blank so that the entire face will be smooth 
and flush after passing across the grinding disk. Thus, 
the gears are blanked from stock 0.075 in. thick, and 
in the finishing operation they are reduced five thou- 
sandths, or to 0.070 in. The work is held in a collet 
which centers it properly, and is drawn against a seat 
by a knurled knob and draw-in bolt at the rear end 
of the fixture. The fixture body is tongued to fit 
squarely on the table of the grinding machine and 
hold the work with its face parallel to the grinding 
disk. A pass or two of the work over the disk face is 
sufficient to finish the gear surface as required. The 
hole through the gear and cam is finished to size by a 
reaming process which removes a small amount of 
metal and finishes the diameter to 0.236 inch. 

The two clearing bars, which in the assembled calcu- 
lating machine pass through the dials, are shown with- 
drawn from the carriage in Fig. 43, while in Fig. 
44 (which represents a 
larger carriage) they are in 
position. It will be seen that 
each bar is fitted with a 
series of cross-pins which, 
when the bar is moved long- 
itudinally a slight disance, 
cngage with the clearing 
studs in the inner faces of 





SETTING PINS IN CLEARING BARS 


FIG. 46. 


the gearwheels and wheel cams so that the dials may be 
cleared by turning the wing knobs at the ends of the 
bars. When moved in the opposite direction endwise the 
bar clears its pins from the gears and cam wheels. The 
longitudinal movement of the bars is derived from a 
cam-shaped shoulder on the end collars, which causes 
endwise movement when the bars are rotated by the 
fingers. 

The placing of the cross-pins in the clearing bars 
and the finishing of the bar units are interesting opera- 
tions in themselves. Details of the two bars are given 
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in the illustration, Fig. 45, and they correspond with 
the two shown at the front of the small machine car- 
riage in Fig. 43. 

In the long clearing bar A, Tig. 45, there are 13 
clearing pins, and in the other bar B there are eight 
pins, all of the same character. The outer pin in each 
bar is shorter, with two parallel flats on the end. The 
holes are put through the bars with a No. 49 drill 
and sized with a No. 48 reamer, the work being held in 
a jig which answers for both lengths of bars. The 
pins are 0.078 in. diameter and 0.315 in. long. The 
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STRAIGHTENING 
THE BARS 


FIG. 48. 


bars themselves have a 
body diameter of 0.234 in. 
or two thousandths less 
than the diameters of the 
holes through the gears 
and cams on the dials. The 
operation of putting the 
pins into the clearing bars 
is illustrated in Fig. 46, 
where a number of drilled 
bars will be noticed beside 
the operator, and at the 
beck of the bench plate a lot of pins ready for driving 
into place. The work rests in a parallel groove planed in 
a small bar of steel which lies on the bench plate im- 
mediately in front of the workman. Picking up a pin 
he enters it in a hole in the clearing bar, and with a 
light blow of his hammer drives it home. The hole 
reamed to No. 48 drill gage size is 0.076 in. in diameter, 
while the pin is made from 0.078 in. wire, leaving a 
difference of 0.002 in. for driving. The holes will 
probably run a trifle larger than the indicated size, 
but between one and two thousandths may be calculated 
upon for the driving fit, which is a fairly snug drive 
for so small a diameter. 

As the holes are all drilled on one center line and 
the pins all driven in from one side, there is a tendency 
for the clearing bar to warp along this center line, 
with the top side bowed up a little, as that is the side 
that naturally becomes stretched through the driving of 
the pins from that direction. After all of the pins 








FIG. 47. TESTING BARS 
FOR STRAIGHTNESS 
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are driven the bars are tested for straightness, and 
if at all bowed they are corrected before the work 
is removed from the bench. 

The apparatus for testing and straightening is shown 
in Figs. 47 and 48. The first of these views represents 
a straightedge clamped to an upright frame at the 
back of the bench plate, the straightedge coming on 
a level with the eyes of the workman as he sits at 
the front of the bench. Placing the work on the 
straightedge, with the window pane immediately at the 
rear, he can determine at once by the light test whether 
the bar is at all bowed up at the middle or elsewhere 
and estimate the amount of curvature. In case it is 
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found that it requires straightening he places it, as 
in Fig. 48, on a pair of parallel bars which are pinned 
together to form a suitable support, and then with a 
narrow steel set and a light mallet he “sets” the bar 
at the required point. 

The tops of the pins are now ready to be finished 
off to uniform height, milled and ground to the re- 
quired flat and to the proper angles on the projecting 
ends, these operations being accomplished by holding 
the bar in a special fixture and finishing the pins com- 
plete to the desired dimensions, so that they bear a 
uniform relationship to each other and to the axis 
of the clearing bar in which they are secured. 


Employment of Women in Our Industries 


By W. A. VIALL 





This paper, which was read before the National 
Metal Trades Association at the Astor Hotel, New 
York, Apr. 24, outlines the experience of one of 
the major shops of this country in the employ.-, 
ment of women. 





old story that at times it seems as though a great 
deal of undue stress is being laid upon this special 
phase in the economic problems of the day. My only 
excuse for complying with the request of our president 
and inflicting this paper upon you is that the Brown & 
Sharpe Manufacturing Co. represents that large class of 


T= employment of women in industry is such an 


employer that has not employed women in the manufac- — 


turing side of its work, but under the pressure of present 
conditions has felt itself compelled to resort to measures 
that will help it in its output. It is also an example of 
a plant built and organized to use men only and that 
has had to rearrange its shops and adapt its organiza- 
tion to employ women. The fact that within 10 months 
we have placed 800 women at productive work may offer 
encouragement to others. 

Prior to the war women were extensively employed 
in machine shops in Europe on work that always seemed 
to us in this country to be unsuited to them. This point 
of view, however, had its basis largely in education and 
tradition. It has been repellant to the minds of most 
employers to think of employing women in their ma- 
chine shops and core rooms, but if one stops to analyze 
the situation certainly the work is no worse than that 
done by women in textile and other mills and the drudg- 
ery that is imposed upon them in thousands of homes 
where work, and hard work, occupies every minute of 
their waking hours. 

In the matter of employing women, conditions in 
Providence are particularly good. It is a city of about 
250,000 inhabitants and has a variety of industries. The 
jewelry industry has always employed women in large 
numbers; the textile mills have had abundant oppor- 
tunity for women to work, and there are some of the 
metal trades using automatic machines that have used 
women for attendants for a great many years. In addi- 
tion to these activities there are the department stores, 
which have been employing large numbers of women at 


wages not very remunerative, and the kitchen has also 
used a considerable amount of this help. In the case 
of the two latter classes employment in a factory has 
presented an attraction in that they have their Saturday 
afternoons and evenings free, although in the case of 
family circles the fact that a home is offered them is 
sometimes everlooked. 

There are various nationalities represented in our 
city, and starting with a fair amount of Americans we 
have the Irish, Italians, French and Swedes in consid- 
erable numbers. 

A few months before we began to employ women the 
American Locomotive Alco plant had finished a large 
order for fuses, after which it closed its shops. This 
threw many women out of work who had become accus- 
tomed to shop work. As soon as it became known that 
we were to employ women a large number offered them- 
selves and we were able to select an excellent class as 
a nucleus, but as time passed we have had to content 
ourselves with some that do not compare altogether fa- 
vorably with those first taken on. 

As you know we manufacture not only machinery 
which entails the ordinary machine-shop operations but 
also a line of small tools, and we have manufactured 
sewing machines for more than 50 years, so that the 
shop presented a variety of opportunities. I am aware 
that many of our members have employed women in 
their works in operations requiring a deftness of hand 
seldom or never attained by men, and our experience 
is offered as a suggestion as to how to start in. 

When we decided to add women to our force the first 
thing to be decided was where could we best employ 
them, what provision could we make to take care of 
them and what hours should they work. As the main 
points of operation we decided to place them in consid- 
erable numbers in the small-tool department, in the 
screw-machine department and in the sewing-machine 
department. In the latter department we do a large part 
of small-piece operations not only for sewing-machine 
work but for work all over the factory, and we have in 
it a good many milling and drilling machines. 

An essential in taking care of this class of help is 
that the proper dressing, rest and toilet rooms shall be 
provided. We have arranged such quarters as best we 
could in a factory that was not originally planned to 
employ women. Rooms have been fitted up conve- 
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niently located to the centers where the largest numbers 
are employed, and while we have not gone into elaborate 
arrangements we have tried to provide sufficient space, 
so that each woman can have her locker and also a room 
where luncheons can be eaten at noon, for it is not con- 
ducive to good discipline to permit them to remain in the 
workrooms at noon. The rooms are equipped with lunch- 
room armchairs. 

I believe it very important that a woman shall have 
charge of these rooms. It is not necessary that she de- 
vote all of her time to this work; she can be given other 
work and spend the rest of the time in taking care of 
the rooms and to answering such demands as may be 
made upon her by the women. It is essential that this 
woman shall have the confidence of the others, and this 
means that she must be able to give help and advice in 
matters that are not strictly related to business. 

For employment purposes we fitted up a waiting room, 
with an entrance entirely separated from that of the 
men. It is not advisable to compel women to wait with 
a crowd of men such as is usually found in employment 
departments. 

As to hours it was decided that nine hours would be 
the schedule, from 7 a.m, to 11 : 45 a.m. and from 1 to 
5:15 p.m. daily except Saturdays, when they are from 
7 a.m. to 12 m. By closing 15 minutes earlier at noon- 
time, rush and danger are avoided, and help in maintain- 
ing that discipline that must prevail if the system is to 
be successful. 

ATTITUDE OF THE MEN 


We began to place women in the departments indi- 
cated previously, and we found that our work was helped 
by the attitude of the men. Perhaps the fact that we 
have not been placing these women in the works to dis- 
place men has had a good deal to do with it. We found 
that as we added women to the forces they would replace 
some men, especially the younger ones who had left, but 
there has been no plan on our part to throw out the 
men in order to replace them by women, and to a great 
extent their employment has been an addition to rather 
than a replacing of the men. Were we to use the men 
to the best advantage our plan would be to place men in 
those parts of the shop where they could do work more 
fitted to them, and make the change one of operations 
rather than one of industry. As we all know, men 
nowadays are not likely to do work that they do not like 
or want to do, so that probably some men left because 
of their change of work. 

Having decided on the departments in which the new 
help was to be employed the question of instruction was 
decided. The women were placed among the men, in 
the same way that the men were placed as beginners, 
and instruction was given by the men who were usually 
‘doing this work. As a general rule we found this 
method effective. 

While we employed these women on an hourly rate of 
wage during the period that they were being instructed, 
as soon as they became at all proficient they were placed 
on piecework. The time elapsing between their em- 
ployment and their being placed on piecework compared 
favorably with that taken by the men. The results were 
so satisfactory that we increased the field in which 
they could be employed, until finally they were placed in 
various parts of the works in all of which their services 





MACHINIST 








Vol. 48, No. 22 





have proved effective. In the screw-machine depart- 
ment women are running automatics and hand machines 
Up to now they have done little in setting up either 
machines, but they keep the machines running and 
gage the work in a satisfactory manner. In the gear- 
cutting department they have taken hold well, and they 
are not only attending to the ordinary running of the, 
machines but they are taking the work with the blue. 
print, setting up the machines and doing everything 
that an automatic gear-cutting machine operator is 
called upon to do. 


TOOL-CRIB WORK 


They have been placed in tool-storage rooms with 
varying degrees of satisfaction. Here it is not so much 
a question of her ability as it is of her attitude toward 
her work and her fellow employees that makes for her 
efficiency. A toolroom is notably a place where visiting 
can be carried on, and it is incumbent upon the toolroom 
attendant to determine whether this habit shall be en- 
couraged or discouraged. 

We have placed some women on lathes doing light 
work, and here again it has been proved that this work 
can well be done by them. 

Much could be said about the way that women are 
successfully doing various kinds of work, but I shall 
only enumerate them broadly as follows: Inspection, 
grinding (cylindrical as well as tool), lathes, screw ma- 
chines (hand and automatic), small planing machines, 
hand lathes doing polishing and hand-tooling work, gear- 
cutting machines, blueprint room, stamping, filing, as- 
sembling of small-tool parts and general bench work, 
all being within the physical ability of the average 
woman. We were also able to replace many of the shop 
clerks with women, a thing that is not so easy when 
there are no other women in the department. There 
is safety in numbers in a machine shop as well as in 
other departments, and the more the women can be 
placed together the better the general results. 

The success in employing women depends largely upon 
the management in the first instance and upon the fore- 
man of the shops. In the departments where the fore- 
man is interested he imparts to his subforemen the 
attitude that is to be observed toward the women, and 
those foremen who expect that the women are going to 
do well and who push along the teaching obtain the 
results that they expect. 


COMPARATIVE SUCCESS OF MEN AND WOMEN 


The question arises in the minds of all, Are the women 
as successful in the work as the men? In our works | 
feel that the employment of women is in the new-broom 
class. Not only on the part of the men who have the 
work to do is the result apt to be overestimated but a 
large number of women in our place appreciate that it 
is a new thing, and so an attitude toward the work is 
created that does not allow one to form a correct judg- 
ment as to results. Human nature is the same, whethe: 
in men or in women. We find those who are apt, in- 
terested and desirous of doing the very best they can; 
and there are also. those who are interested for a while 
and then want to move about. 

For some time the question of turnover seemed to 
be very much less among the women than among the 
men, but of late the percentage has become nearly as 
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large. This is due in part to the fact that other fac- 
tories are raising wages and also to the spirit of seek- 
‘ng a change as spring approaches. 

As I have said before, there are some jobs where deft- 
ness of hand counts in the day’s work. It is felt by our 
people that in the running of certain types of machines 
where continued physical labor is demanded the stay- 
ing power of women is not sufficient to carry them 
through, and consequently we are keeping them away 
from that class of work. Our experience is that in 
many cases they require more attention in the running 
of machines. If anything goes wrong with a machine 
they are not inclined to do anything to overcome it, 
but wait until somebody comes along to fix it. This 
is an advantage and it is also a disadvantage. All of 
us have had too many experiences with boys and young 
men who have attempted to “fix” things not to know 
that their help is not always desired; but the possession 
of a little ingenuity properly exercised helps to develop 
the skilled workman and to keep production coming. 


SAFETY MEASURE 


In days back the machine shop would have been no 
place for women to work under any circumstances, but 
with the modern safety-control mechanisms accidents 
are reduced to a minimum. We insist upon all women 
wearing some kind of cap that will protect the hair, and 
those who work among the machines must wear short 
sleeves. In our class of work the danger of the skirts 
being caught is not great enough to demand the wearing 
of overalls, so in this respect we have not followed the 
example of many employers. 

The employment of women is one of many other ques- 
tions confronting us at present, and it must be consid- 
ered from the point of immediate war necessity. What 
will be the result after the war can well be left until 
that time. Women can perform many machine-shop op- 
erations, and perform them well, and that some of this 
work is admirably fitted for them is beyond question; 
but there are other operations for which we shall be 
forced to engage women because there will not be men 
to do them. 

I think that we are all able to look at this question 
in a broad way, and while many of us have shops that 
are not fitted for the employment of women, with some 
thought and care they can be adapted for that purpose 
and be made comfortable and safe. 

The question “What about the moral aspect?” is one, 
I think, that comes to the mind of everyone. So far 
as this may be answered, I think that conditions are nc 
worse in shops than they are on the main streets of our 
cities, and if the management will strongly repress any 
indication of carelessness and undue familiarity on the 
part of the men a standard can be maintained that will 
be equal to that of any of the places where women are 
employed. 

No words of mine are required to prove that women 
are valuable workers in the workshop. The experience 
of foreign countries in normal times, and of England 
particularly in these abnormal times, has proved it. I 
believe that what I have said shows that it does not mean 
a revolutionizing of methods to make use of the services 
of women, but even in plants not constructed in antici- 
pation of the employment of women provision can be 
made to make their employment profitable. If added 
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to the proper arrangement of quarters a careful over- 
sight and proper selection of the work to be done is 
planned we shall find it possible to make material addi- 
tions to our working forces when the demand for men 
for national service and in the heavier kinds of work 
will have crippled our industry. 


Railroad «egulations 


The War Trade Board announces that it has adopted 
as a part of its rules and regulations the regulations of 
the United States Railroad Administration as set forth 
in the circular here quoted: 

“UNITED STATES RAILROAD ADMINISTRATION 
“DIVISION OF TRANSPORTATION, CAR SERVICE SECTION 
“WASHINGTON, D. C., APR. 25, 1918 
“CIRCULAR NO. C. 8. 2-A 
“(Cancels Circular No. C. S. 2; also cancels Circulars 22, 
27, 37, 37-A, 37-B, and all supplements thereto) 

“To All Railroads: 

“1. In accordance with the provisions of the procla- 
mation of the President of the United States, dated 
Feb. 14, 1918, effective Feb. 20, 1918, ali articles of com- 
merce shall require an export license from the War 
Trade Board for exportation via any port or border 
point to whatsoever destination, except to points in the 
noncontiguous possessions of the United States. 

“(For status of Canadian shipments, the articles 
enumerated in list appended hereto require individual 
license. ) 

“2. You will immediately instruct all concerned that 
the furnishing of equipment for shipments consigned, 
reconsigned, to be consigned, or intended for export 
shall be contingent upon (a) the issuance of said 
license; (b) the presentation of license number; (c) 
the marking of bill of lading ‘For Export’; (d) the way- 
bill bearing license number (license or partial-shipment 
authority may or may not accompany waybill, but must 
be in the hands of the Collector of Customs at the port 
of exit on or before arrival of freight at that port). 

“3. Shipper’s export declaration, of which there shall 
be four copies, must be delivered to the Collector of 
Customs at points of exit from the United States on or 
before arrival of shipment at such port. For shipments 
to noncontiguous possessions shipper’s export declara- 
tion, in duplicate, only is required. 

“4. All shipments are further subject to such regu- 
lations and permits as may be required by the various 
railroad committees controlling export shipments. 

“5. The Car Service Section of the Division of 
Transportation of the United States Railroad Adminis- 
tration is authorized to permit the shipment of com- 
modities intended for export prior to the issuance of 
an export license if said Car Service Section shall be 
satisfied that there is storage room available or that 
it is the custom of the trade to move such commodities 
to seaboard for storage or grading. 

“6. With the exception of Par. 3 the foregoing for 
the present will not in any way apply to any commodities 
for the exportation of which a special license has been 
or shall be hereafter issued by the War Trade Board 
dispensing with the requirement of an individual li- 
cense. Such special licenses are at present in force 
covering the following commodities: (a) Any ship- 
ments made on Government bills of lading by or con- 
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signed to the Navy Department or War Department, or 
by or to any of the bureaus or other subdivisions 
thereof, the billing of such shipments to be marked 
‘Export License RAC-18;’ (b) raw cotton shipped to 
Great Britain, France, Italy or Japan, and their colonies, 
possessions and protectorates (not Sea Island cr Egyp- 
tian cotton. which requires an individual license) ; 
(c) all shipments of coal or coke; (d) shipments to 
Canada and (or) Newfoundland of all commodities not 
on the export conservation list of the War Trade Board, 
as appended hereto, unless otherwise specified therein; 
(e) shipments to all countries other than Canada and 
Newfoundland of all commodities not on the export 
conservation list of the War Trade Board, provided 
that value of no one commodity in the shipment exceeds 
$100. 

“7. That a shipment from one consignor to one 
consignee, which shall exceed one carload and which 
is intended for export, will only be permitted with the 
provision that the car or cars are loaded to full visible 
or carrying capacity. 

“CAR SERVICE SECTION, 

“W. C. KENDALL, Manager.” 


The appended list referred to in the above is the ex- 
port conservation list of the War Trade Board dated 
Apr. 15, 1918. 

The particular attention of exporters is called to Sec. 
11, Par. D, which provides that in addition to the license 
number appearing on the waybill the license or partial- 
shipment authority must be in hands of the Collector 
of Customs at the port of exit on or before the arrival 
of the freight at that port or point of exit. Shipments 
rnade on or after this date may be detained at the point 
of exit if the license or partial-shipment authority is 
not. on hand. 

Attention of shippers is further directed to Clause 
7, which reads as follows: “That a shipment from one 
consignor to one consignee, which shall exceed one car- 
load and which is intended.for. export, will only be per- 
mitted with the provision that-the car or cars are loaded 
te full visible or carrying capacity.” 

In order to make this rule effective the War Trade 
Board will incorporate in all export licenses hereafter 
issued a clause reading as follows: “This license -is 
granted on condition that if shipments made under the 
authority of this license are in excess of one carload they. 
shall be forwarded only in a car or cars loaded to full 
visible or carrying capacity.” 

Notice is hereby given to all shippers and exporters 
that a violation of any of the foregoing rules and regu- 
lations will be regarded by the War Trade Board as a 
sufficient ground for the revocation of any export license 
already issued as well as for the refusal of all -applica- 
tions for export licenses hereafter made by or on behalf 
of any person who has violated said rules and regula- 
lations. * read 

VANCE C. McCorMICK, Chairman. . . 


A Ministry of Reconstruction 


Among the other ways in which the business men of 
Great Britain are looking forward to living and busi- 
ness conditions after the war, it is interesting to note 
that they have formed a Ministry of Reconstruction, 
and in connection with this a committee on the relations 
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between employers and the employed. This committee 
has issued a series of short reports on joint standing 
industrial councils, and something of an idea of wha‘ 
is proposed can be had from the following quotation 
trom a pamphlet recently issued: 

“It may be useful to present a brief outline of: the 
proposals we have so far put forward: 

“a. In the more highly organized industries (Group 
A) we propose a triple organization of national, dis- 
trict and workshop bodies, as outlined in our firsi 
report. 

“b. In industries where there are representative 
associations of employers and employed, which however 
do not possess the authority of those in Group A in- 
dustries, we propose that the triple organization should. 
be modified by attaching to each National Industrial 
Council one or at most two representatives of ‘the 
Ministry of Labor to act in. an advisory capacity. 

“e. In industries in both Groups A and B we pro- 
pose that unorganized areas or branches of an industry 
should be provided on the application of the National 
Industrial Council and with the approval of the Minis- 
try of Labor, with trade boards for such areas or 
branches, the trade boards being linked with the In- 
dustrial Council. 

“d. In industries having no adequate organization 
of employees or employed, we recommend that trade 
boards should be continued or established, and that 
these should, with the approval of the Ministry of Labor, 
be enabled to formulate a scheme for an industrial 
council, which might include in an advisory capacity 
the ‘appointed members’ of the trade board.” 


REPORT ON WORK COMMITTEES 


A supplementary report has also been issued on works 
committees to have regular meetings at fixed times, 
not less frequently than once a fortnight, and to “keep 
in the forefront the idea of constructive codperation 
in the improvement of the industry to which they be- 
long.” A report on existing works committees is to be 
published shortly. 

In connection with this Ministry of Reconstruction 
is a committee which has to deal with new industries 
of the engineering trade. One of the members is W. 
B. Lang of Johnstone, two others being William Taylor 
of Leicester and Sir. W. Rowan Thomson of Glasgow 
whose bonus-wage system is familiar to many shop 
managers. The office of this special committee is to 
deal with problems .arising in the establishment of 
new industries. They are endeavoring to codrdinate 
as far as possible the efforts of individual manufactur- 
ers.with a view of preventing overlapping and at the 
same time to secure adequate production. 

The warning is being given that in view of the in- 
evitable shortage of engineering material after the 
war that government control will probably be con- 
tinued, at least so far as materials are concerned, and 
; system of priority will have to be maintained. This 
committee in encouraging specialization in engineering 
matters, and in particular those branches of the in- 
dustry which will employ the largest amount of labor 
relative to the entire cost of production. Manufactur 
ers are also being warned that they must not look tc 
this committee for the protection afforded by tariff: 
as political matters are not within its province. 
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Report of A.S.M.E. Committee on Limits and 
Tolerance in Screw Thread Fits 





The subject here treated is a report on the result 
of a comprehensive investigation undertaken by 
the American Society of Mechanical Engineers 
through its Committee on Limits and Tolerances 
in Screw Thread Fits. This report will be pre- 
sented at the spring meeting of the Society at 
Worcester, Mass., June 4-7, 1918. The conclu- 
sions of the committee are based on data pub- 
lished by the United States Bureau of Standards, 
the Franklin Institute, the Navy Department, the 
British Engineering Standards Committee and 
other organizations, as well as on confidential in- 
formation obtained from leading manufacturers. 
The report is only tentative and changes may be 
made in it. 





Thread Fits was assigned by the Council of the 

American Society of Mechanical Engineers the 
task “to prescribe the permissible tolerances in the com- 
mercial manufacture of taps, dies, bolts, nuts and screws, 
including the method of measuring of the same.” 

2. During the years following the appointment of this 
committee many meetings have been held, and work has 
been done through subcommittees involving a great 
amount of investigation and study. 


[= Committee on Limits and Tolerances in Screw 


METHODS OF INVESTIGATION 


3. Careful study has been given to data already pub- 
lished, and assistance has been secured from the United 
States Bureau of Standards, the Franklin Institute, the 
Navy Department and other sources. 

4. A request sent to many tap makers for confidential 
information showing the limits allowed for their com- 
mercial work led to a response by a number of leading 
manufacturers giving such information. This was tab- 
ulated and compared. Later some of the tap makers as- 
sisted by having over 4000 taps of commercial sizes from 
| in. to 2 in., secured from a number of different makers, 
measured for errors in lead in order to obtain the aver- 
age variation of commercial taps which are in use today. 

5. Early in the investigation a meeting of screw man- 
ufacturers and users was called at the headquarters of 
the American Society of Mechanical Engineers in New 
York, at which about forty representatives were present, 
and the matter of tolerances and limits in screws was 
thoroughly discussed in the light of a tentative report 
which this committee had prepared. This meeting re- 
sulted in the appointment of a subcommittee consisting 
of E. H. Ehrman of the Chicago Screw Co., E. A. Dar- 
ling of the Draper Co., and C. B. Young, engineer of 
tests of the Pennsylvania Railroad Co., to coéperate with 
the general committee by obtaining data from the screw 
manufacturers. 

6. Through this committee and the officers of the 





. *Received by the Council, Feb. 15, 1918, and ordered printed 
‘or presentation at the spring meeting, Worcester, Mass., June 
1918, of the American Society of Mechanical Engineers. 


A.S.M.E. over 5000 screws were obtained from the reg- 
ular commercial stock of many different manufacturers, 
these representing work of various grades and sizes and 
with cut and rolled threads. These screws were meas- 
ured and the results tabulated. 

7. Sample screws and nuts were prepared having vary- 
ing degrees of error in diameter and lead, and from 
these it was determined what would be the maximum 
error allowable, and charts were made to show the rela- 
tion of taps and screws measured to these allowable 
limits. , 

8. Sample gages were also made to a closer limit than 
those now proposed by the committee in order to learn 
how close it was practicable to make commercial work. 
These gages were distributed without stating what the 
allowance was in order that the users might not be 
prejudiced by thinking the limits were closer than they 
could work to. 

9. Comparisons have also been made with the allow- 
ances and tolerances recommended by the British Engi- 
neering Standards Committee. 

10. The recommendations of the report are the out- 
come of all this study and investigation. 

11. While separate diagrams have not been provided 
for manufacturers’ standards and users’ or consumers’ 
standards it is expected that manufacturers will aim to 
work within the zones established by the diagrams so as 
to produce work that will come within these limits, and 
that gages will be so made as to insure this result. 

12. Allowances to be provided for are wear of tools 
‘and unavoidable imperfection of workmanship. 


GAGING SYSTEMS 


13. The gaging tools required for the threaded hole 
are: (a) Threaded go plug of a length equal to the long- 
est engagement of work; (b) threaded no-go plug made 
short and with clearance for full and root diameters; 
and for bolt or screw: (a) Threaded go ring of a length 
equal to the longest engagement of work; (b) threaded 
no-go ring made short and with clearance for full and 
root diameters. 

14. The study given to gaging systems has led to the 
conclusion that no one system is best adapted to all 
needs, and that for a variety of work made in moderate 
quantities a gage for measuring errors of diameter and 
lead combined in the same instrument may give the best 
results, while for manufacturing in large quantities a 
fixed gage for one size only and having separate means 
for measuring errors in diameter and lead may be best. 

15. There is also the need in many cases of master 
gages, inspection gages and workman’s gages, each so 
made as to suit the particular needs. 

16. A number of designs of gages for these various 
purposes have been submitted to 40 prominent manufac- 
turers and users, and following their recommendations 
selections have been made which are illustrated and de- 
scribed in this report.’ 

17. The illustrations, Figs. 9 to 17, give general sug- 





‘Reference can also be made to “Report No. 88 on 
Standards for Limit Gages for Screw Threads.” British 
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gestions only of what it is recommended to use, as it 
would require too voluminous a report to fully cover the 
ground. 

18. It is believed that eventually three grades should 
be established to cover not only general work, such as is 
here provided, but also that of more restricted and more 
liberal tolerances. This report deals with limits and 
tolerances for general work only. 

19. Tables covering medium-grade work for general 
use have been prepared for diameters from } in. to 2 in., 
but the formulas can be used for sizes beyond this range. 
They can also be used for different numbers of threads 
for a given diameter within ordinary range provided the 
thread is of the U.S. S. form. 

20. The variations which affect the fit between screw 
and nut are those of diameter, lead, including length of 
engaged thread, and angle of thread, besides others of a 
minor character, such as the crookedness of tap, the con- 
dition of its cutting edge, the kind of metal being tapped, 
etc. The first three of these variations have been defi- 
nitely taken into consideration in the tables included in 
this report, and it is believed that the allowance is suf- 
ficient to provide also for the other variations mentioned, 
unless they are extreme. 

21. The effect of errors of lead on the quality of fit is 
proportional to the length of fit, but the effect of this is 
modified by the error in pitch diameter. Thus if a tap, 
for example, is materially oversize it can have a greater 
error of lead than would be the case if it were nearer 
to the standard size and still give satisfactory results in 
use, because the error in lead counteracts the increased 
diameter of the tapped hole to an extent dependent on 
the length of fit in the tapped hole. 

22. The available variation when the length of fit is 
not~in excess of one diameter are shown by the tri- 


angular zones of Tables 1 to 18. They are such that any’ 


screw having a diameter and error of lead which would 
come within such zones would enter any tapped hole 
which would also pass like inspection in the zone estab- 
lished for holes, and the extremes which would pass 
inspection as to looseness would not be so loose but that 
they would be considered mechanically satisfactory for 
general work. 


ZONES BASED ON ENGAGEMENT 


23. The zones in Tables 1 to 18, as has been stated, are 
based on the engagement between screw and tapped hole 
with a length of fit equal to one diameter. If the length 
of fit is greater than one diameter there is a possibility 
of interference in extreme cases, such as where a screw 
having the longest allowable lead is screwed into a hole 
of a depth greater than one diameter of screw, which 
has been tapped with a tap having the shortest allow- 
able lead. 

24. Under these conditions, however, unless the length 
considerably exceeds 14 diameters of the screw, the flow 
or distortion of metal when forced by the wrench will 
allow the parts to be screwed together. Actual tests 
made under the direction of the committee show this to 
be so. After the first engagement, where the fit might 
seem unduly tight, it would be materially easier-—in 
fact, for many uses it would be better than a shaky fit 
even if within the prescribed limits. 

25. For this reason it is believed that taps, nuts and 
screws passing inspection within these limits, even 
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where it is not known what length of thread may be re- 
quired in actual use, can be used with the expectation 
that the work will be interchangeable even when the 
length of engagement is greater than one diameter, al- 
though theoretically there might be the interference in 
lead above pointed out. The keeping within the pre- 
scribed limits would be a radical improvement over the 
variations of taps and screws in general use today be- 
cause of a common standard serving as a bull’s-eye at 
which all would aim. 

26. If in any case it should be important to entirely 
avoid interference in lead, the narrower zones shown by 
the triangles for the larger-sized screws having a length 
equal to the length of fit between screw and nut to be 
used will show the limiting zone. This method can be 
used in any case where greater accuracy is desired, and 
is further explained in Pars. 49 to 51. The plan here 
submitted is based on having the maximum screws basic 
in pitch, outside and root diameters. 


TAPPED HOLES 


27. Generally stated all tapped holes should be above 
basic standard and all screws below, the more above or 
below in pitch diameter the greater the allowance possi- 
ble in error of lead while still maintaining a satisfac- 
tory fit. 

28. In Tables 1 to 18 the figures for taps are held to a 
limit slightly above the largest allowable screws to pro- 
vide for wear of the tap, the greatest allowance being 
made at perfect lead where a reduction in diameter due 
to wear would be most objectionable. In applying the 
tables and diagrams to the use of fixed gages a rectangle 
representing a given maximum and minimum in pitch 
diameter and a given error in lead within the triangular 
zone can be established. Work failing to pass inspection 
with such gages can be then measured for diameter and 
lead, and if coming within the triangular zone even 
though outside the limits of the gages need not be 
thrown out but can be accepted for use. 


CHARTS AND TABLES FOR LIMITS AND TOLERANCES 
SHOWN IN TABLES 1 TO 18 INCLUSIVE 


29. When a screw or nut has an error in lead the 
amount of that error varies directly as the length of 
thread on screw or depth of threaded hole, i.e., the longer 
the screw or the deeper the hole the greater the total 
error in lead; and where a definite quality of fit between 
a screw and nut is desired less error in lead per inch 
can be allowed for a long thread than for a short one. 

30. In these tables and charts, therefore, the length 
of thread is made the governing feature, and any chart 
applies equally well to a screw or nut of any diameter 
or pitch for the length of thread specified. 

31. The limits for the lengths of threads, as adopted 
and shown by the charts are 0 for the minimum limit 
and once the nominal diameter of U. S. S. thread for the 
maximum limit. In this way each chart is especially 
applicable to a definite size and becomes a standard for 
that size between the lengths of thread specified. 

32. Another factor in the fit between a screw and nut 
is the pitch diameter measured on the V of the thread. 
For a 60-deg. thread of a given length the error in pitch 
diameter bears a definite relation to the error in lead. 

33. This is illustrated in Fig. 1, where ABC and 
DEF represent two threads 1 in. apart on a standard- 
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+ (0250) INCH 20 THREADS U.S.S. 
BASIC PITCH DIAMETER 0.2175 
Outside and Root Measurements 





FOR A TAP OR NUT FOR ASCREW OR BOLT 














us.s. 
Sire Sisraar vows Sag USK Szes| Sea mr 
MIN. MAX. MAX. MIN. 
OUTSIDE DIAMETER 0.2519 0.2557 | 0. 0.251 0.2440 
ROOT ” 0.1867 | 0.1677 0.1850 | 0.1850 0.1792 

















LIMITS ON PITCH DIAMETER AT PERFECT LEAD 





TAPPED CLEARANCE | SCREW 


TAP HOLE TAP | HOLE OR BOLT 











MAX. 0.2193 | MAX 0.2193 | 0.0035/0.0035 /O2i57 MIN 

















MIN. 02179 | MIN 0.2175 | 0.0004/0.0000/ 0.2175 Max. 





Tolerance for Thread Angle #30 Minutes 


CHART AND TABLE FOR TAPS, NUTS, SCREWS ETC.WITH 
LENGTH OF THREAD ENGAGEMENTO TO INCH (ONCE THE DIAM.) 
NOTE: In Practice these can be recommended for length of thread engage- 
ment to one and one half diam’s (%) because of the partial rectifying of 
errors im lead by Flow of metal” see Pars. 24and 25 
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-Allowable Error in Lead per Inch + 


ALLOWABLE ERROR IN LEAD PER INCH 
FOR ACTUAL PITCH DIAMETER 














































































































jg 3125) INCH 18 THREADS U.S.S. 
BASIC PITCH DIAMETER 0.2764 
Outside and Root Measurements 


US.S. 


LIMITS ON PITCH DIAMETER AT PERFECT 
TAPPED 
TAP HOLE OR 








Tolerance for Thread Angle + 30 Minutes 


CHART AND TABLE FOR TAPS,N » SCREWS ETC.WITH 
LENGTH OF THREAD ENGAGEMENT,0 TO%, INCH (ONCE THE DIAM.) 
NOTE: In practice these can be recommended for length of thread engage- 
ment to one and one half diam's ('%) because of the partial rectifying of 
errors in lead by flow of metal "see Pars. 24.and 28. 
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-Allowable Error in Lead per Inch + 


ALLOWABLE ERROR IN LEAD PER INCH 
FOR ACTUAL PITCH DIAMETER 























Outside and Root Measurements 
FOR A TAP OR NUT uss 


AT ROOT OF 
SIZES AS 18 PITCH TOOL’ 
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LIMITS ON PITCH DIAMETER AT PERFECT LEAD 


Tap TAPPED CLEARANCE SCREW 
HOLE OR BOLT 





Tolerance for Thread Angle + 30 Minutes 
CHART AND TABLE FOR TAPS,N » SCREWS ETC.WITH 
LENG TO 


TH OF THREAD ENGAGEMENT,O INCH(ONCE THE DIAM.) 


NOTE: In practice these can be recommended for length of thread engage- 
ment to one and one half diam'’s ( %) because of the partial rectifying of 
in lead by flow of metal”’see Pars.24¢and 25 
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ALLOWABLE ERROR IN LEAD PER INCH 
FOR ACTUAL PITCH DIAMETER 


A TAP OR TAPPED HOLE 


A 
READ FROM LEFT TO RIGHT READ FROM RIGHT TO LEFT 


AMOUNT | ALLOWABLE ERROR 
OVER IN LEAD PER INCH 
BASIC TAP O1IAM 





FOR A TAP OR TAPPED HOLE FOR ASCREW OR BOLT A TAP OR 
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SAME AS ISPITCH TOOL =0.0096 CASIC SIZES) SANE AS 16 PITCH r 











MIN. | MAX. MAX. | MIN. 
t TER | 06.4396 | 0.4444 | 0.4375 | 04375 | 04 
































ROOT . 0.3461 | 03516 | 0.3447 | 0.3447 | 0.3378 
LIMITS ON PITCH DIAMETER AT PERFECT LEAD 
TAP TAPPED 


HOLE 
MAX. 0.3936 | MAX, 0.393610. 
MIN. 0.3917 | MIN. 0.3911 


























Tolerance for Thread Angle + 30 Minutes 


CHART AND TABLE FOR TAPS, NUTS, SCREWS ETC.WITH 

LENGTH OF THREAD ENGAGEMENT,0 TO %, INCH(ONCE THE DIAM.) 
NOTE: In practice these can be recommended for length of thread engage- 
ment to one and one half diam's(24")because of the portial rectifying of 
errors in lead by'tlow of metal” see Pars. and 25 










































































03040} : 
> # 
03930 N PS “tn.1 my, size 
’ 1” of tapped hB/ 
£ a39z0 ad==24 pat epee 
E Basic Pitch Diam. 
~ 03910 . @ ~ 0.3911 
<= = 
Qo 
ase90 +44 CR. ty 
03800 - 1 
“ ~Q001 -O+ +0001 +0002 +0003 

















= Allowable Error in Lead per Inch + 


ALLOWABLE ERROR IN LEAD PER INCH 
FOR ACTUAL PITCH DIAMETER 


































































































FOR A TAPOR TAPPED HOLE FOR ASCREW OR BOLT 
READ FROM LEFT TORIGHT READ FROM RIGHT TO LEFT 
ACTUAL |AMOUNT | ALLOWABLE ERROR ALLOWABLE | AMOUNT | ACTUAL 
PITCH OVER INLEAD PER INCH | ERROR IN | UNDER | PITCH 
OAM BASIC rap . | eee poe ey | BASIC | DIAM 
03917 | 95 +000 0. 8 i+0.0000 0000 | 0.3911 | 
3920 2.9008 190 08 /+ O18 +0.0008 | G0006 | 0.3905 | 
03886 | 0.0014 [+0.001 5 jx £0.0015 | 0.00 
19 |x # 0.0025 20.002! | 0.0016 | 0.389 
5 +0. +0. 20. 0.0021 10. 
J +£0.00 33 |+0.0033 +0.0033 | 00025 | 0. 
OCT. 29, 1917 





























AMERICA 





MACHINIST 








Vol. 48, No. 











+ (0500) INCH IS THREADS U.S.S. 
BASIC PITGH DIAMETER 0.4501 


Outside and Root Measurements 























FOR A TAP OR NUT | uss. | FORASCREW OR BOLT 
| FLAT ON BOTTOM OF THREAD FLATAT ROOT OF THREAD 
| SAME ASI2 PITCH TOOL 00104 BASIC SIZES) SANE AS 14 PITCH TOOL= 0.0089 
ei ae | MIN. TT MAX p [ MAX. | MIN 
OUTSIDE DIAMETER | 0.502) | 05073 _| 05000 | 65000 [o49ir | 
ROOT ” [04016 | 04074 | 0400! | 0400! | 0.3928 | 
LIMITS ON PITCH DIAMETER AT PERFECT LEAD 
TAP | TAPPED CLEARANCE | SCREW 
HOLE Tap |Hove | OR BOLT 





PHAX 0.4528] HAx 0.4528 /0.0054/ 0006404474 MIN. | 
THIN. 0.4508) MIN. 0.4501 | 0.00070.0000 0.450! 


JAX 








Tolerance for Thread Angle ¢ 30 Minutes 


CHART AND TABLE FOR TAPS, NUTS, SCREWS ETC.WITH 
LENGTH OF THREAD ENGAGEMENT,0 TO % INCH (ONCE THE DIAM.) 
NOTE: In proctice these can be recommended for length of thread engage- 
ment fo one and one half diar's ( %) because of the pertial rectifying of 

“see Pars. 24and 25. 


errors in lead by flow of metal 


04530 


04520 - 


0.4510 tH 
inn 


























Minimum sige 
~ | Lot tapped hole 





04560 —— 


Pitch Diameter 


04470 + 


ALLOWABLE ERROR 


04490 } 
0.4480 ++ : 4 


ee 














+ + + 


+ 
-ohon -0bos 0002 -0001 
- Allowable Error in Lead per Inch + 


+—+ 


rrr mot 
-0+ 0001 «none +0003 +0.004 


Base itch Diam. 
04501 





iN LEAD PER INCH 


FOR ACTUAL PITCH DIAMETER 



































FOR A TAP OR TAPPED HOLE FOR A SCREW OR BOLT 
READ FROM Lert TO RIGHT READ FROM RIGHT TO LEFT 
ACTUAL AMOUNT | ALLOWABLE ERROR ALLOWABLE!) AMOUNT | ACTUAL 
PITCH OVER __IN LEAD PER INCH ERROR IN UNOER | PITCH 
DIAM. | BASIC TAP | TABPED pen cn | SASIC | DIAM 
0.4508) 0.0007 [20 0006 i) 00008 +0 0000 6.0000 | [0.4501 
0.4510] 0.0009) {#0.0009 |£0.0010 2 0.0007/ 0.0006 | (0.4495 
0.4515 | 0.0014 (#0.0013 [40.0016 0.0013] 0.0011 | 0.4490 
0.4520| 0.0019 |#0.0020|40.0022 40.0016/ 0.0016 | 04485 
10.4525 Ho.0084] £0.0025/£0 0026 [+ 0.0024/'0.002i | 04480 
10.4528 0.0027 |40.0028/£0.0031| [£0.0030] 0.0026 | 04475 
- 0.0031 | 0.0027 | 04474 
OCT. 29, 19/7 


% (0.5625) INCH IZTHREADS U.S.S. 
BASIC PITCH DIAMETER 0.5084 
Outside and Root Measurements 

A TAP 0 


T ON BOTTOM OF THREAD 
SAME AS i PITCH TOOL=0.0114 


MIN MAK 


OR BOLT 
FLAT AT ROOT OF THREAD 
SAME AS I3 PITCH TOOL 0.0096 


USS 


MAX N. 





” 


LIMITS ON PITCH DIAMETER AT PERFECT LEAD 
TAPPED ARANCE 
HOLE TAP HOLE 


ew 
OR SOLT 
MIN 
MAX. 


TAP 


MAX Ose 
MIN. O50"4 





Tolerance for Thread Angle # 30 Minutes 
CHART AND TABLE FOR TAPS ,NUTS, SCREWS ETC.WITH 
LENGTH OF THREAD ENGAGEMENT,OTO %, INCH (ONCE THE DIAM.) 
NOTE: In practice these con be recommended for length of thread engage~ 
ment to one and one half diam’s (&) > o>: ause of the partial rectifying of 
errors in lead by Flow of metal” sce Pars. 24and 2$ 


aso 





Minimum size 
of topped hole 


05100 
t 
ov 
7 
05090 
E 
. Pitch Diam 
© asoso 05084 
xz 
Vv 
& asoro 
05060 


0003 -0002 -0001 -O+ 


+0001 
~ Allowable Error inLead per Inch + 
ALLOWABLE ERROR 1N LEAD PER INCH 
FOR ACTUAL.PITCH DIAMETER 


FOR ASCREW OR BOLT 
READ FROM RIGHT TOLEFT 


#0002 #0003 


FOR A TAP OR TAPPED HOLE 
READ FROM LEFT TORIGHT 


ALLOWABLE ERROR 
IN LEAO PER INCH 


TAP 


ACTUAL 
PITCH 
OIAM 


AMOUNT 
OVER 
BASIC 


AMOUNT 
UNDER 
BASIC 


ERROR IN 
LEao 
PER INCH 


PITCH 


DIAM 
HOLES 





P97 





TABLE 5 


TABLE 6 





§ (0.625) INCH |! THREADS U.S.S. 
BASIC PITCH DIAMETER 0.5660 


Outside and Root Measurements 





FOR A TAP OR NUT 














us FOR A SCREW OR BOLT 
SAME AS IOPITCH TOOL= 0.0125 Basic SITES Sant AS | PITCH TOOL=0.010 


MAX. he aN. 
06250 | OGi47 
| 0.506 0.4930 






FLAT AT ROOT OF THRE “4 


















SCREW 
OR BOLT 
S629 _ MIN 


FLAT ON BOTTOM OF THREAD 
ee 7 MIN. | MAX. | | 
OUTSIDE DIANETER [0.6272 | 06330 | O6250 | 
[Roo ” | o5087 | osi48 | 0.5069 
LIMITS ON PITCH DIAMETER AT PERFECT LEAD. 
TAP TAPPEO a | 
: : HOLE } TAP HOLE | 
WAX.05691 | MAx 0.5691 [0.0062 [0.0062 |6 
MIN. 0.5668 | MIN 0.5660 |00008/0.0000/0 





S660 MAX 





Tolerance for Thread Angle 2 1S Minutes 


CHART AND TABLE FOR TAPS,NUTS, SCREWS ETC. WITH 
LENGTH OF THREAD ENGAGEMENT, 0 T0% INCH (ONCE THE DIAM.) 


NOTE: Inpractice these can be rec oes nded for length of thread engage 


ment to one and one halt dian’ 


5 *) because of the partial rectify) ng of 











errors in lead by flow of metal” see Pors Mand 2§. 
COT To 
H+ pases [TT 
aed * Ps / i 
] a # 
. 08680 }—— ‘\ 
Sean igen 
$ : 
ose7o +++ \= ft jie} | 
E aaa “yn toe + 1} Sj 
S Cc] Wits 
GQ oto aS 
soe 4 , 119) 
$ ensel ttt st 
+ } ! Nd 
< me! +> +— 
Tt | ; *] 
0.5040 }-—- =n 
ae <n 
05630 — 











. 
Minimum size 
of tapped hole 


Basic Pitch Diam. 
05660 





Sena eas oe wis ce oe O 
-Q003 0,002 -000: -0+ +000! +0002 +0.003 


~ Allowable Error inLecd perInch + 
ALLOWABLE ERROR 


FOR A TAP OR TAPPED HOLE 
READ FROM LEFT To RIGHT 


ALLOWABLE ERROR 


ACTUAL 
PITCH 
DIAM. 


OVER 
BASIC 


IN LEAD PER INCH 


TAP 


MOLE 


IN LEAD PER INCH 
FOR ACTUAL PITCH DIAMETER 


FOR ASCREW OR BOLT 
READ FROM RIGHT TO LEFT 


ERROR IN 
LEAD 
PER INCH 


AMOUNT 
UNDER 
BASIC 


ACTUAL 
PITCH 
DIAM 








Pitch Diameter 


2 0.750) | NCH 10 THREADS U-S.S. 
BASIC PITCH DIAMETER 0.0851 
Outside and Root eae wire. 

FOR ASCREW OR BOLT 


uss 
FLAT AT ROOT OF THREAD 
BASIC SIZES) same as || PITCH TOOL=Q01'4 





TFOR A TAP OR NUT 
|ELAT ON BOTTOM OF THREAD | 


























[SANEAS 9 PrTCH TOOL-0.0139 

DPE: MIN MAX MAX HIN. | 
OUTSIDE CIAMETER 0.7522 7565 07500 | 0.7500 | O7367 | 
ROOT ” + O622i- | O6ze4 0.620! | 0.6201 oes 





LIMITS ON PITCH DIAMETER AT PERFECT LEAD 

















TAP TAPPEO [CLEARANCE | SCREW 
HOLE | TAP | HOLE OR SOLT 

“MAX 0.6685 | MAX 0.6865 [00068 geese fe OesiT_ FIN 
MIN. 06860 | MIN. 0.685! |00009|00000| 0685! MAx 








Tolerance for Thread Angle & IS Minutes 


CHART AND TABLE FOR TAPS,NUTS, SCREWS ETC.WITH 
LENGTHOF THREAD ENGAGEMENT,0 103, 4 \NCH(ONCE THE DIAM.) 
NOTE: In practice these canbe recommended for length of thread ertgage 
ment to one andone halt diam’ (1%) because of the Partial rectifying of 
errors in| lead by tow of metal” see Pars 24ard 25 

ALLOWABLE ERROR IN LEAD PER INCH: 
FOR ACTUAL PITCH DIAMETER 
FOR A TAP OR TAPPED HOLE 
READ FROM LEFT TORIGHT 
ALLOWABLE ERROR 
IN LEAD PER INCH 
TAP 






hid 
ale 









ACTUAL 
PITCH 
AM 


AMOUNT 
OVER 
BASIC 


















°o 

& 

@ 

3 

4 

| 

t 

7 
Mimmu mm $7) 
of tapped hi 






= 


{ 











0 6860 
S&S 
0 650 r= t 
BE FORA 
06840 és READ FROM RIGHT TOLEFT 













ALLOWABLE | AmouNT | ACTUAL 
ERROR IN UNDER PITCH 


L£A0 
PER incH Basic OIAM. 


0.6830 












0.6820 













Qe810 





0+ +0001 
“Allowable Error in Lead 


0003 
per inch + 















































































May 30, 1918 





Speed Up—We have got to win the war 








Pitch Diameter 


¥ (0.875) INCH 9 THREADS U.S.S. 
BASIC PITGH DIAMETER 0.8029 


Outside and Root Measurements 
FORA SCREW OR BOL! 
AT ROOT OF 
AS 10 PITCH 


USS. 
BASIC 


IN. 
” 


LIMITS ON PITCH DIAMETER AT PERFECT LEAD. 


APPED 
TaP HOLE 





EW 
OR BOLT _ 
E MIN 


N. 0. 





Tolerance for Thread Angle + 15 Minutes 


CHART AND TABLE FOR TAPS, NUTS, SCREWS ETC.WITH 
LENGTH OF THREAD ENGAGEMENT,O 10% INCH ONCE THE DIAM.) 
NOTE- In practice these canbe recommended for length of thread engage- 
ment to ome andone half diamt’s (1%) because of the partial rectifying of 
errors in lead by tlow of metal” see Pars. 24and 25. 
ALLOWABLE ERROR IN LEAD PER INCH 
FOR ACTUAL PITCH DIAMETER 
A TAP OR TAPPED HOLE 
READ FROM LEFT TORIGHT 


ACTUAL |AMOUNT | ALLOWABLE ERROR 
PITCH OVER IN LEAD PER INCH 


DIAM BASIC TAP 


‘5¢ 


Ped hole 


08070 





08060 


Minimum si: 
of tap; 


i f 


08050 
a 
0.6040 reo 
es 
TLE 6s 
08030 &§ 8066 0037 |¢ 
0.8020 BOL 
READ FROM RIGHT TOLEFT 
0.8010 AMOUNT [ACTUAL 
— UNDER | PITCH 
0.8000 PER INCH _— uae 
07990 


~Allowable Error in Lead perInch + 





Pitch Diarneter 


| INCH 8 THREADS U.S.S, 
‘ BASIC PITCH DIAMETER 0.9188 

Outside and Root Measurements. 
uss 


T ON BOTTOM OF THREAD 
T PITCH TOOL*0.0179 


FLAT AT ROOT OF 
SAME AS 9 PITCH 


MI 
. 





LIMITS ONPITCH DIAMETER AT PERFECT LEAD 

TAP TAPPED § | CLEARANCE SCREW 

ees Oe 

| MAX. 0.9228 [| MAX.0.92286 |0.008 0080] 0.9146 MIN. 
MIN. 0.9198 | MIN. 0.9188 [0.0010|0.0000 




















0.9188 MAK. | 





Tolerance for Thread Angle + 5 Minutes 


CHART AND TABLE FOR TAPS,NUTS, SCREWS ETC.WITH 
LENGTHOF THREAD ENGAGEMENT TO | INCHONCE THE DIAM.) 
NOTE: In practice these can be recommended for length of thread engage- 
ment to one andone half diam’s (1%) because of the partial rectifying of 
errors in lead by flow of metal" see Pars. 24and25. 
ALLOWABLE ERROR IN LEAD PER INCH 
FOR ACTUAL PITCH DIAMETER 


A TAP OR TAPPED 
READ FROM LEFT TORIGHT 


& 
&.S] atruar | amount | ALLOWABLE ERROR 
osu ps PITCH OVER IN LEAO PER (NCH 
OlAM BASIC 
0.9220 § H TAP 
ES z 
SS 
v 9210 = 
—— 
0.9200 
09190 ; 
= 2/0. 9220 + 
¢S 
091 es A WOR BOLT 
y g READ FROM RIGHT TOLEFT 
oa g Ss AMOUNT | ACTUAL 
UNDER PITCH 
0.9160 BASIC OlAM. 
0.91 





0003 -0:002 -0.001 -0+ +0001 +0002 +0003 
~Allowoble Error in Lead per Inch + 








TABLE 9 


TABLE 10 





Pitch Diameter 








1g (1.125) INCH 7 THREADS U.S.S. 
BASIC PITCH DIAMETER 1.0322 ; 
Outside and Root Measurements 
FOR A TAP OR NUT FOR ASCREW OR 


BOTTOM OF THREAD AT ROOT OF THREAD 
AS © PITCH TOOL=0.0208 AS 8 PITCH TOOL= 0.0156 


USS 





LIMITS ON PITCH DIAMETER AT PERFECT LEAD 





























TAP TAPPED CLEARANCE | SCREW 
HOLE TAP | HOLE | OR BOLT 

MAX. 1.0365 MAX. 1.0365 | 0.0086 | 0.0066 | 1.0279 MIN. 
MIN. 1.0333 | HIN. 1.0322 | 0.0011 | 0.0000] 1.0322 MAX. 





Tolerance for Thread Angle + 15 Minutes 


CHART AND TABLE FOR TAPS, NUTS, SCREWS ETC.WITH 

LENGTH OF THREAD ENGAGEMENT,0 TO14INCH(ONCE THE DIAM.) 
NOTE® In practice these can be recommended for length of thread engage- 
ment to one and one half diam’ (1%) because of the partial rectifying of 
errors in leadby flow of metal” see Pars, 2¢0nd 25. 


ALLOWABLE ERROR IN LEAD PER INCH 
FOR ACTUAL PITCH DIAMETER 










FOR A TAP OR TAPPED HOLE 
REAO FROM LEFT TORIGHT 


ACTUAL |AMOUNT | ALLOWABLE ERROR 
PITCH OvER IN LEAD PER INCH 


DIAM. BASIC TAP 
" 


1.0370 















1.0360 








1.0350 









‘5 
of tapped hole 


E3 


Minimum sé 






































1.0340 od 
es iv) 
10330 28 
1.0320 $ — * s 
8s = F3 
1.0310 es FOR ASCREW OR BOLT 
READ FROM RIGHT TO LEFT 
1.0300 AmounT | ACTUAL 
ERROR IN | UNDER .| PITCH 
1.0290 wee | BASIC “| OAM 
1.0280 
1 0270 





“0001 +000! 
~Allowable Error in Lead per Inch¢ 
















it (1.250) INCH 7 THREADS U.S.S. 
BASIC PITCH DIAMETER 1.1572 


Outside and Root Measurements 





FOR A TAP OR NUT FOR ASCREWOR BOLT 


























Pitch Diameter 

















FLATON BoTToMor THREAD | USS. | eat aT ROOT OF THREAD 
SAME ASG PITCH TOOL=0.0208 | BASIC SIZES] SAME AS 8 PITCH TIOL=0.0156 
MIN. | MAX. MAX. [| MIN. 
OUTSIDE DIAMETER 1.2524 | 1.2605 1.2500 1.2500 | 1.2343 
ROOT ” 1.0673 | 1.0744 | 1.0644 | 1.0644 | 1.0544 
LIMITS ON PITCH DIAMETER AT PERFECT LEAD 
TAP TAPPED CLEARANCE SCREW 
HOLE TAP | HOLE OR BOLT 
MAX. 1.1617 MAX. 1.1617 0.0090 0. 1.1527 MIN. 
MIN. 1.1583 | MIN. 1.1572 [0.0011 [0.0000] 1.1572 MAx. 























Tolerance for Thread Angle + IS Minutes 


CHART AND TABLE FOR TAPS,NUTS, SCREWS ETC.WITH 
LENGTH OF THREAD ENGAGEMENT,OTO 4 INCHONCE THE DIAM.) 
NOTE: In practice these can be recommended for length of thread engage- 
ment to one and one half diam's (1%) because of the partial rectifying of 
errors in lead by tow of metal” see Pars, 24and 25. 
ALLOWABLE ERROR IN LEAD PER INCH 
FOR ACTUAL PITCH DIAMETER 


FOR A TAP OR TAPPED HOLE 
READ FROM LEFT TO RIGHT 
+} ACTUAL | AMOUNT | ALLOWABLE ERROR 
PITCH OvEeR IN LEAD PER INCH 
OIAM. BASIC TAP TAPPED 
s 


HO” 
1.1583 | 0.0011 |#0.0003 [20.0005 
1.1585 2¢ £0.0006 
1. 1590 ).0006 | 
i. 1595 
t. 1600 
1. 1605 
1. 1610 
1. e165 
\. 1617 











1.1620 














1.1610 


a 

i 
SS 

Minimum $ise 

of tapped Hole 








— 
? 


1.1600 \ TAPS 








\ 








o 
o|o 


06 
0009 [0.0011 | 
0011 | #0.0013 
.0013 
0.0016 
-00 18 | 0.0020 
0.0045 120.9019 
FOR ASCREW OR BOLT 
READ FROM RIGHT TOLEFT 
ALLOWABLE] AMOUNT 
ERROR IN UNDER 
LEAD , 
PER INCH BASIC 
#0.0000 |90.0000 |} 
29.0003 |90.0007 [1 
+ 0.0006 [0.0 LA 
1 
' 





LI590 \ fi 




















15580 





TA MEYER 
iz 


I 


a 














11S 790 
































| 7 
CH 

Csasic Pitch 
Diam. 11ST? 


LTT ttt 





1.1560 








Isso 











1.1540 SCREWS \ 
N 











11530 









































+ 0.0008 | 0. OX 
20.0010 . O 
20-0013 | 0.0027 | 1. 1545 
[0.0015 | 0.0032 | 1.1640 | 
20-0017 | 0. 
#0.0020 | 0. 
20.0021 | 0. 


1.1520 























“2002-0001 -0+ +0001 +0.002 
-Allowable Error m Lead per Inch+ 



























































TABLE 12 















AMERICAN 


MACHINIST 


Vol. 48, No. 22 






























1 (1.375) INCH 6 THREADS U.S.S. 
BASIC PITCH DIAMETER 1.2668 
Outside and Root Measurements 

TAP OR 


BOTTOM OF 
AS S)PITCH 


USS 


aT 
as7 


row i 
1.1585 
LIMITS ON PITCH DIAMETER AT PERFECT LEAD 
TAPPED CLEAR SCREW 
HOLE OR BOLT 
i. Lal! 

t. 





TAP 





Tolerance for Thread Angle +15 Minutes 
CHART AND TABLE FOR TAPS,NUTS , SCREWS ETC.WITH 
LENGTH OF THREAD ENGAGEMENT 0 TO IX INCH (ONCE THE Di AM.) 
NOTE: In Practice these can be recommended for length of thread engage- 
mant to one and one half diam’ (2% ) because of the partial rectifying of 
errors in lead by flow of metal” see Pars, 24and 25. 


ALLOWABLE ERRORS IN LEAD PER INCH 










it (1,500) INCH 6 THREADS U.S.S. 
BASIC PITCH DIAMETER 1.3918 
Outside and Root Measurements 


ir | USS. 


T AT ROOT OF THREAD 
PITCH TOOL=0.0227 


FLA 
SAME AS 7 PITCH TOOL=0.0179 
x IN. 





LIMITS ON PITCH DIAMETER AT PERFECT LEAD. 


TAP w 
HOLE TAP OR BOLT 


MIN. I. J 


MIN. 1.3918 1. 





Tolerance for Thread Angle t IS Minutes 


CHART AND TABLE FOR TAPS, NUTS, SCREWS ETC.WITH 

LENGTHOF THREAD ENGAGEMENT,0 TOILINCH (ONCE THE DIAM.) 
NOTE: In practice these canbe recommended for length of thread engage- 
ment to one andone half diam’ (24) because of the partial rectifying of 





































































































3 FOR ACTUAL PITCH DIAMETER errors in lead by flow of metal see Pars, 24and25. 
o 
eS FOR A TAP OR A TAPPED HOLE ALLOWABLE ERROR IN LEAD PER INCH 
e= READ FROM LEFT TORIGHT FOR ACTUAL PITCH DIAMETER 
=* © 
% ACTUAL | AMOUNT | ALLOWABLE ERROR “ss FOR A TAP OR TAPPED HOLE 
= wy 
~ PITCH OVER IN LEAD PER INCH 1.3970 xe READ FROM LEFT TO RIGHT 
4 DIAM. BASIC TAP Ee 
so ACTUAL | AMounT | ALLOWABLE ERROR 
! 1.3960 ES PITCH OVER IN LEAO PER INCH 
. 33 zs DIAM. | Basic TAP | TApreo 
S c~ 13950 eee! 1.3930 | 0.0012 | +0.0004/| 20.0005 
° ag 1. 3940 | 0.0022 | 20.0008 | 40.0003 
E es 13940 1. 3950 | 0.0032 |# 0.0011 [20.0012 
2 ; ‘i 1. 3060 [0.0040 [ 0.0015 | #0.0016 | 
vs > S 13030 25 1. 3968 | 0.0050 | # 0.0016 [20.0019 
¥ + . es FOR A SCREW OR BOLT 
= E 1.3920 YE REAO FROM RIGHT TOLEFT 
A = ae ALLOWABLE 
tS AMOUNT | ACTUAL 
READ FROM RIGHT TO LEFT - ne emon m™ | uncer | prrcn 
ons AMOUNT | ACTUAL 2 om a BASIC =| DIAM 
IN a. 
cane. | WaweR forren = 1.3900 £0-0000 [0.0000 | 1.3018 | 
INCH - 0.0003 | 0.0008 | 1.3910 
i 1.3890 0.0007 | 0.0018 | 1.3900 
#0.0011 | 0.0026 | 1.3890 
7 : # 0.0014 [ 0.0038 | 1.3880 | 
; + 0.0018 | 0.0046 | 1.3870 
; 0.0019 | 0.0050 | 1.a068 
= Allowable Error in Lead per Inch + 1 38 OCT.29,19/7 
LB ~Allowable Error in Lead per Inch¢ 
OCT. 29,1917 
TABLE 13 TABLE 14 





‘ 















R 





12 (.625) INCH 5$ PITCH U.S.S 
BASIC PITCH DIAMETER 1.5069 


Outside and Root Measurements 
A N uss OR 6 
FLAT ON BOTTOM OF THREAD ~ FLAT AT ROOT OF 
AS 5 PITCH TOOL=0.0250 SAME AS © PITCH 


MLN. 


OUTSIDE DIAMETER 


T L. 4 1. 4¢ 


LIMITS ON PITCH DIAMETER AT PERFECT LEAD 
TAPPED ARANCE Ew 
HOLE TAP | HOLE | OR BOLT 





TAP 
MAX. 1. 5i7 
MIN. 1. 





MIN. 1.5% 
Tolerance for Thread Angle + 15 Minutes 


CHART AND TABLE FOR TAPS, NUTS, SCREWS ETC.WITH 
LENGTHOF THREAD ENGAGEMENT,0T0 1% INCH(ONCE THE DIAM.) 
NOTE: In practice these con be recommended for length of thread engage- 
ment to one andone half diam’s (2 }) because of the partial rectifying of 
errors in lead by How of metal” see Pars. 24and25. 
ALLOWABLE ERROR IN LEAD PER INCH 
FOR ACTUAL PITCH DIAMETER 











2 (1.750) INCH _ 5 THREADS U.S.S. 
BASIC PITCH DIAMETER 1.6201 


Outside and Root Measurements. 


NUT 


AT 
FLAT ON BOTTOM OF USS. AT 


AS4 PITCH TOOL? O. $ 


- 1.494 - 1 





LIMITS ON PITCH DIAMETER AT PERFECT LEAD. 


TAPPED AR SCREW 


TAP HOLE OR BOLT 





Tolerance for Thread Angie + 1S Minutes 


CHART AND TABLE FOR TAPS, NUTS, SCREWS ETC.WITH 

LENGTHOF THREAD ENGAGEMENT, 0 TO! {INCH (ONCE THE DIAM.) 
NOTE: In practice these can be recommended for length of thread engage= 
ment to one and one half diam’ (2%) because of the portial rectifying of 
errors in lead by flow of metal "see Pars. 2¢0nd 25. 


1.6260 ALLOWABLE ERROR IN LEAO PER INCH 














es FOR ACTUAL PITCH DIAMETER 
15120 >s 1.6250 a 
4S FOR A TAP OR TAPPED HOLE 32 FOR A TAP OR TAPPED HOLE 
Lsit0 4 SS, 5.0800 ey READ FROM LEFT TORIGHT 
£2 [actuan [Amount | ALLOWABLE ERROR ES [acrua. [amount | ALLOWABLE ERROR 
= PITCH OVER INLEAD PER => PITCH OVER IN LEAD PER INCH 
L800 — DIAM BASIC 1.6230 = 
te . TAP = O1AM BASIC TAP 
1.5090 1 6220 , \. °. 
L 
o 
. +5080 5 S S 1.6210 ! 
< 2 E _ 
E 18070 ve Ss § cee 2& A OR BOLT 
= .86 FOR ASCREW OR BOLT « y READ FROM RIGHT TO LEFT 
S& 15060 we READ FROM RIGHT TOLEFT P 1.6190 aE 
ra = @é NLOWABLE! AMOUNT | ACTUAL 
ey enmon in | “nner | Prrcn t 6180 wae | Sen | cave 
Leap BASIC | DIAM. : 
15040 PER INCH 1. 6170 
5030 1.6160 
1.5020 1.6150 
=0001 - 002 . 
«Allowable Error in Lead per Inch+ 1.614 : OcT 29,1917 
-Allowable Error in Lead per Inch + 
TABLE 15 TABLE 16 
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thread gage. Let GHI and KLM represent fwo actual per inch but having an increased pitch diameter of 
spaces cut by a tap of the same pitch diameter with 0.00173 in. would fall at B’ and for a hole 1 in. deep 
an error in lead equal to BH and LE. Then the stock would be the equivalent of the first tap. If two nuts 1 
ABHG and LMFE would interfere with the entrance of in. thick were tapped one with each of these taps, a 
the threaded gage. But if the tap was increased in 
radius by the amount RH, its lead remaining the same, 
then it would cut the spaces ARS and UTF and the 
thread gage would enter full length and bear along the 
surfaces AB and FE. 

34. From this it follows that to obtain a fit for a def- 
nite length of thread the pitch diameter can be made to 


ERROR IN LEAD £I1N TEN-THOUSANDTHS OFAN INCH 


MAX, 





ny 


6 





FIG. 1. EFFECT OF VARIATION IN LEAD 


OVER STANDARD DIAMETER INTEN-THOUSANOTHS OF AN INCH 


compensate for any error in lead within reasonable 
limits. 

35. This relation between the pitch diameter and lead 
when plotted on the chart becomes a straight line. 

36. In Fig. 2 a tap or screw with perfect lead and 
pitch diameter would fall at the intersection of the two standard-thread plug gage when clear through the nut 
zero lines at A and, we will assume, would cut a perfect would fit with equal shake in both nuts. 
thread for a threaded hole 1 in. deep, i.e., a hole in 38. The line AB’ passing through zero represents all 
which a standard-thread plug gage would fit. oversize threads 1 in. long with a long or plus lead that 

37. Another tap having an error in lead of 0.0010 in. are eouivalent to a standard or perfect thread. The line 


FIG, 2. EFFECT OF VARIATION IN LENGTH OF FIT 
BETWEEN SCREW AND NUT 








13 (1.875) INCH 5 PITCH U.S.S. . 2 INCH 4¢THREADS U.S.S. 
BASIC PITCH DIAMETER | 7451 BASIC PITCH DIAMETER 1.8557 


Outside and Root Measurements Outside and Root Measurements 


ce NUT uSs.S A 
FLAT ON BOTTOM OF ~ aT OF 
AS 4 PITCHTOOL=0 BASIC ASS 


USS. A T 


NUT 
FLAT AT OF THREAD FLAT AT THREAD 


TOL?0.0278 | BASIC aS TOOL"00227 


__MIN. MAX MAX 

£.0025 | 2 0139 

: (7158 | \.1243 i 17 

” 1.61 1. 1.61 1.6152 | 1.6031 

LIMITS ON PITCH DIAMETER AT PERFECT LEAD LIMITS ON PITCH DIAMETER AT PERFECT LEAD 
TAPPED [CLEARANCE | SCREW 


TAP bene BEARANCE SCREW Rw ? HOLE _| TAP | HOLE | OR eouT 
i nC MAX. 1.8616 | MAX. | 8616 [0.0116] 0.0116 [1.6498 MIN. | 
MIN. 1.8572] MIN. 1.8557 | 0.0015] 0.0000] 1.8557 MAX. 


IN. M MAX. MI 
































Tolerance for Thread Angle + 1S Minutes 


CHART AND TABLE FOR TAPS,NUTS, SCREWS ETC.WITH pan Me Bayes Le 3 INCHIONCE THE DIAM) 
LENGTHOF THREAD ENGAGEMENT, 0TO1% INCH (ONCE THE DIAM.) ; (Onc 

: NOTE: Inpractice these can be recommended for length of thread engage- 
NOTE: In practice these can be recommended for length of thread engage- = ill 

r . ment to one and one half diam'’s (3 ) because of the partial rectifying of 
ment to one and one half diam's (2%) because of the partial rectifying of “ a 
’ 7 o errors in lead by flow of metal” see Pars. 24and25 
errors in lead by flow of metal" see Pars. 24and 25 
75 » ALLOWABLE ERROR IN LEAD PER INCH ALLOWABLE ERROR IN LEAD PER INCH 
FOR ACTUAL PITCH DIAMETER 1.8610 FOR ACTUAL PITCH DIAMETER 
FOR A TAP OR TAPPED HOLE FOR A TAP OR TAPPED HOLE 

READ FROM LEFT TO RIGHT ! READ FROM LEFT TORIGHT 

Al AM ALLOWABLE ERROR ACTUAL |AMOUNT | ALLOWABLE ERROR 
TeR — IN LEAD PER INCH ' PITCH OVER IN LEAD PER INCH 
DIAM BASIC tap | TAPPED DIAN BASIC TAP 
1.7465 | 0.0014 | £0.0003 | 0.0004 
1. 7470 | 0.0019 [20.0005 | 20.0006 
1. 7480 | 0.0029 | 0.0008 |+0.0009 
{ 
1 


Tolerance for Thread Angle ¢ [5 Minutes 


















L 









\ [Minimum pise 
of tapped Fo, 
















Minimum Size 
of tapped hole 
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- 1490 | 0.0039 [20.0011 [20,0012 

- 1500 | 0.0049 | 20.0014 [40.0016 
1. 7508 | 0.0057 | 40.0017 | 40.0018 
FOR ASCREWOR BOLT 
READ FROM RIGHT TOLEFT 


ALLOWABLE | AMOUNT | ACTUAL 1.8540 
ERROR IN UNDER PITCH 


LEAD 
PER INCH BASIC DIAM. 1 8530 


[0.0000 [0.0000 | 1.7451 
£0.0003 [0.0011 | 1.7440 | ! 
L410 £ 0.0006 / 0.002! | 1.7430 


#9.0010 | 0.0031 | 1.7420 | 1 8510 
+ 0.0013 | 0.0041 1.7410 | 
0.0016 | 0.0051 | 1. 7400 ; 
#4 0.0018 | 0.0057 | 1.7394 . 
~01002-0.001 - 0+ 40.001 +0002 — 
~Allowable Error in Lead per Inch+ -Allowable Error im Lead per Inch+ 


TABLE 18 











FOR ASCREW OR BOLT 
REAO FROM RIGHT TO LEFT 
AMOUNT 


UNDER 
BASIC 



























‘Basic Pitch 
Diam 1.7451 


1 855 


Pitch Diameter 
Pitch Diameter 



















PITCH 
DIAM 





Diam 19557." 





PER INCH 





Basic Pitch 





























OCT. 29, 1917 























TABLE 17 
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Nom. diam. Basie pitch Min. and max. 
ccna | Sonar | sei 
+20 0.2175 aan 
te—18 0.2764 7 pos 
i-16 0.3944 an 
ve—l4 0.3911 Z on 
j—13 o.ssor | aa 
te—12 0.5084 ol 
i-11 0.00 | eo 

0.0009 
1-10 0.6851 rs 
-e Co | 0.0037 
1-8 os | ; a 
1-7 1.0322 | aan 
1-7 1.1572 | pr 
1-6 1.2668 | : ns 
1j-6 1.3918 a 
154 1.5069 : —— 
1s 1.6201 | : a 
1i-S imi |e roe 
44 asst | : a 














screw 
Max. and min. . 
Min. and maz. | reduction from Max. — min. 
pitch diam. basic pitch diam pitch diam. 
0.2179 0 0000 0.2175 
0.2193 0.0018 0.2158 
0.2769 0.0000 0.2764 
0.2784 0.0020 0.2744 
0.3350 0.0000 0 3344 
0.3367 0.0023 0.3321 
0.3917 © 0000 0.3911 
0.3936 0.0025 0 3886 
0 4508 0.0000 0.4501 
0.4528 0.0027 0.4474 
0.5091 0.0000 0 5084 
0.5113 0.0029 0.5055 
0.5668 0.0000 0.5660 
0.5691 0.0031 0.5629 
0.6860 0.0000 0.6851 
0.6885 0.0034 0.6817 
0. 8038 0.0000 0.8029 
0.8066 0.0037 0.7992 
0.9198 0.0000 0.9188 
0.9228 0.0040 0.9148 
1.0333 0.0000 1.0322 
1.0365 0.0043 1.0279 
1, 1583 0.0000 1.1572 
1.1617 0 0065 1.1527 
1.2680 0.0000 1 2668 
1.2716 0.0048 1.2620 
1.3931 0.0000 1.3918 
1.3968 0 0050 1. 3868 
1.5082 0 0000 1.5069 
1.5121 0.0052 1.5017 
1.6215 0.0000 1.6201 
1.6256 0.0055 1.6147 
1.7 0.0000 1.7451 
1.7508 0.0057 1.7304 
1.8572 0.0000 1.8557 
1.8616 0.0059 1.8498 





















































































1 2 | 3 a} os 6 7/ 8 9 | wo] 12 
Nomi- Addi- Pitch b aaa 
nal Deci- . : ‘of tool! .. Min. Max. Max. 
: tion | Min. | New for New 
diam. | mal re | on U S. S./for tp] basic and and thread | basic and 
and basic pets | ome root and root | 8 min. onl nant min. 
threads! outside 0.D./0 D diam. | width ii root | outside width | di Toot 
ineh point peer 
point 
0.0019] 0.2519 18 0.1860 | 0.2500 | 22 0.1850 
~2 
4-20 | 0.2500 | 6 0057|0.2557] 9-485 | » oo¢9 | 9-188) 0 1908 | 0.2440 | 0.0057 | 9-24! | o 1799 
aa 0.0019] 0.3144 16 0.214 | 0.3125 | 20 0.2403 
*—18 | 0.3125 | 6 o061/0.3186| °-24°3 | o oo7s | °-2448) 0 2464 | 0.3059 | 0.0062 | 9-299! | 9 o34y 
0.0020| 0.3770 | 0.2049 | 0.3750} 18 0 2036 
~16 
5-16 | 0.3750 | 6 0085/0. 3815 70 | 0.0089 0.2955) 9 3001 | 0.3677 | 0.0060 | 9-292! | » og74 
aa ns | 9-0021]0.4306] . | 13 0.3461 | 0.4375 | 16 0.3447 
4 | 0.4375 | 9 oo70}0. 4445} °**47 | 0 o006 | °-*45) 0 3517 | 0.4202 | 0.0078 | 9-48 | 9 3377 
0.0021| 0.5021 | 42 0.4016 | 0.5000} 14 0.4001 
—13 | 
i 0.5009 | 0.0073) 0.5073 4001 | o o104 | 9-45) 0 4074 | 0.4911 | 0.0089 | 9-39? | 9 3908 
} 0.0022] 0.5647 
f—12 0.5625 | 9 0076|0.5701 oes oan 0.4608 ame am eam 0.008 es 
| 0.0022] 0.6272 | 10 0.5087 } 0.6250] 12 0.5069 
—l1 >! 
' ©6289 | 00080 0.030 5069 | 9 o125 | 9-589 9 5148 | 0.6147 | 0.0106 | 9-553 | 6 4999 
0.0022| 0.7522 9 0.6221 | 0.7500] 11 0.6201 
—10 | 0.7 
i “%° | 0.0085] 0.7585 0.6201 | 9 o139 | 9-225) 6 gas | 0.7387 | 0.0114 | 9-8! | 9 6118 
0.0023/ 0.8773 8 0.7329 | 0.8750 | 10 0.7307 
~9 
i 9.8750 | 9 090! 0.8840] 9-77 | 9 o1s6 | 9-787) 0 7395 | 0.8826 | 0.0125 | 9-728 | 0 2219 
| 0.0023] 1.0023 7 0.8401 | 1.0000} 9 0.8376 
1-8 | 1 
0000 | 9.0082] 1.0002] °-8378 | » or7y | 9-416) 9 sso | 0.9861 | 0.d130 | 9-89 | o gags 
2 0.0024 1.1274 6 0.9423 | 1.1250] 8 0.9304 
W—7 
o-7 | 1.1380 0.0108} 1.1385 0.9394 | » oa08 | 9-44) 9 o404 | 1.1098 | 0.0156 | 9-958 | 9 294 
. 0.0024| 1.2524 6 1.0673 | 1.2500] 8 1.0644 
147 | 1. 
7 | 1.2000 0.0105) 1.2005 1.0644 | © o20g | 1-96 1 gras | 1.2343 | 0.0156 | 1-9} 5 osag 
0.0024| 1.3774 54 1.1618 | 1.3750] 7 1.1585 
14-6 | 1.37 ' 
I-6 | 1.3750 | 6 0115) 1.3865] 4-485 | 0 o227 | !-¥648) 1 s604 | 1.3868 | 0.0170 | * 4559 | i479 
0.0024] 1. 5024 54 1.2868 | 1.5000] 7 1.2835 
4-6 
4-6 | 1.5000 | 6 or15| 1.5115} #7895 | 9 o2o7 | ! 1.2044 | 1.4818 | 0.0179 | }-?783 | 5 o796 
0.0025] 1.6275 5 1.3025 | 1.6250] 6 1.3888 
14-54 | 1.62 
$61 | 1.0000 oan}. 1.3888 | 9 0250 wah 1.6083 | 0.0208 | 1-355 | 5 3773 
0.0025] 1.7525 4 1.4942 | 1.7500] 54 1.4902 
us| 1.7 ; 
t we 0.010.759 1.4902 | 9 0278 m6 1.5024 | 1.7284 | 0.0227 | #883 | 1 g7a9 
‘8775 4“ 1.6192 | 1.8750 | 54 1.6152 
1 2 
FS | 1.8750 | 6 o130| 1.8880] 1°15? | o 027g | 1-2! 5 e074 | 1.8534 | 0.0227 | *-®!"9 | 5 gago 
0.0025| 2.0025 4 1.7158 | 2.0000}. 5 1 7113 
2 
j=l | 9.0000 o.sey cn 1.7113 | 6 og13 | 17273) y "7043 | 1.9761 | 0.0250 | 1-7 | 1 goas 























TABLE 19 MINIMUM AND MAXIMUM PITCH DIAMETERS OF TAPS AND 
SCREWS AT PERFECT LEAD FOR U.S. 8TD. 


TABLE 2 OUTSIDE AND ROOT DIAMETERS FOR TAPS AND SCREWS — U. 8.'8.T.D. 
Meprom Grape ron Genera Work. Att Drwenstons in IncuEs 





















































































































































Meprom Grave ror Geverat Work. Au Dneensionws m Incuss 
: 5 : -IN. 20 U.8.8. N. 18 U.8.S. LIN. 16 U.S. 8. ’ ’ 
HIN. 20 U.S. 3. feIN. 18 U.S. 3. HIN. 16 U.S. 8. HIN, 13 U.S. 8. — — a —_ a a. a a ; a a on ae . 
- BASIC PITCH DIAM. BASIC PITCH DIAM. BASIC PITCH DIAM. BASIC PITCH DIAM. 0.2175 ° 0.2764 . 0.3344 7 0.4501 . 
0.2175 0.2764 0.3344 0 4301 
Actual | Allowable || Actual | Allowable || Actual | Allowable || Actual | Allowable — Allowable ry Allowable — Allowable — — 
piteb error in pitch error in pitch error in pitch error in bm Pee A con an -4 pe mn ~ 2 pe er o 4 
diam. | lead perin. || diam. | lead perin. || diam. | lead perin. || diam. | lead per in. > es . per in. || diam. aad diam. per 
0.2170 | +0.0012 |} 0.2760 | +0.0008 || 0.3340 | +0.0006 |] 0.4495 | 20.0007 
0 ' 
Cm |-6ae oe | 206 7 Onn | acme F248 | o6ae 0.2165 | +0.0022 || 0.2755 | +0.0017 || 0.3335 | +0.001¢ || 0.4490 | +0.0013 
0.2185 | +0.0018 || 0.2775 | 40.0016 ||: 0.3355 | +0.0013 |] 0.4515 | +0.0013 . 
pron 0.2160 | 40.0033 || 0.2750 | +0.0027 || 0.3330 | +0.0021 || 0.4485 | 20.0018 
40.0029 || 0.2780 | +0.0025 || 0.3960 | +0.0020 || 0.4520 | +0.0019 aaa fi be ~~ fi be + be aa 
0.2193 | + 0.0035 0.2784 | 0.0033 0.3365 | + 0.0028 0.4525 | +0.0025 + : £0. a ame name oan 
0.3367 | 40.0031 || 0.4528 | +0.0028 0. +0. . +0. 
HIN. 1 U.S || HIN. 10 U.8.8. HIN. 9 U.8.S. LIN. 8 U.8.8. Se © ae end Marat oo 
BASIC BITCH D.AM. BASIC PITCH DIAM. BASIC PITCH DIAM. BASIC PITCH DIAM. " ” 
0.5000 0.008t 0.9029 0.9188 0.5660 0.6851 0.8029 0.9188 
Actual | Allowable || Actual | Allowable |] Actual | Allowable |! Actusl | Aliowsble — — ey — —= — Py — 
piteh error in pitch error in pitch error in pitch error in jam lend per in fun lead per in. ii lead per in H lead per in. 
diam. | lead per in. diam. | lead per in. diam. | lead per in. diam. lead per in. * i : ‘ . x 
0.5068 | +0.0008 || 0.6860 | +0.0005 || 0.9038 | +0.0006 || 0.9198 | +0.0008 oan a —- a oan — oc a 
0.8675 | +0.0012 || 0.6865 | +0 0009 || 0.90465 | +0.0009 || 0.9205 | +0.0008 rs rey ’ #9. . ey 
0.5645 | +0.0014 |] 0.6835 | +0.0012 |] 0.8015 | +0.0009 || 0.9175 | +0.0008 
0.5680 | +0.0016 || 0.6870 | +0.0012 || 0.8050 | +0.0012 || 0.9210 | +0.0011 
0.5640 | +0.0018 |] 0.6830 | +0.0016 || 0.8010 | +0.0013 || 0.9170 | +0.0010 
0.5685 | +0.0021 || 0.6875 | 40.0016 || 0.9055 | 40.0016 || 0.9215 | +0.0014 
0.5635 | +0.0023 |] 0.6825 | +0.0020 |] 0.8005 | +0.0016 || 0.9165 | +0.0013 
0.5000 | +0,0026 || 0.6880 | +0.0020 || 0.8060 | +0.0019 || 0.9220 | +0.0017 
ams | aoams | ome | aoe © cams | hese 0.5629 | + 0.0028 |] 0.6820 | +0.002% || 0.8000 | +0.0020 || 0.9100 | +0.0016 
: ; , oss | 20.0008 0.6817 | +0.0026 || 0.7092 | +0.0025 |] 0.9155 | +0.0019 
. 0.9148 | +0.0023 
= = ! 

IHIN. 7 U.S. 8. IN. 6 U.S. S. IFIN, 5 U.S 2IN. 43 U.S. 3. ILIN. 70.8.8. HIN. 6U.8.8 ILIN. § U.8.8 LIN. 4 U.8.8. 
BASIC PITCH DIAM BASIC PITCH DIAM. BASIC PITCH DIAM BASIC PITCH DIAM. paste PIRCH Dran. que Suen seme. 2 poe > seem Bees 
1.1572 1.3918 1.6201 1.8557 1.1572 —_— aes ry ‘ — pod 

Actual | Allowable |] Actual | Allowable || Actual | Allowable |] Actual | Allowable 

: - - - - - . Actual | Allowable |} Actual | Allowab! 
piteh error in pitch error in pitch error in pitch error in pitch ever ia pitch ~y ey — Actual — 
diam. | lead per in. diam. | lead per in. diam. | lead per in. diam. | lead per in. | lead per in. liam. | lead per in. a i . tant _ i. 
— ao.ems — acem + aoc 1.8572 aoa 1.1565 | +0.0003 |} 1.3910 | +0.0003 |] 1.6195 | +0.0002 || 1.8550 | +0.0002 
ses | 20.0000 || 1.3000 | 20.001 || s.605 | 20.0000 : man 20.000 1.1500 | £0.0008 || 1.3000 | 40.0007 | 1.6199 | 20.0008 | 1.0500 | 20.0006 
— aan 4 a roond on wr ; + 4 1.1550 | + 0.0010 1.3890 | 40.0011 1.6180 | + 0.0007 1.8530 | +0.0008 

+ : + : +0. 8000 | +0. 1.1540 | +0.0015 1.3880 | +0.0015 1.6170 | 40.0010 ||: 1.8598 | +0.0011 
1.1608 | +0.0013 |} 1.3065 | +0.0017 || 1.6255 | 40,0017 |} 1.8610 | +0.0014 1-180 | 20.0000 || 138m | 20,008 || 160 | socou || 1.980 | 20.0006 
same | aaa as | ate 1.865 | 20.0016 1.1827 | 0.0021 |} 1.3868 | 20.0019 || 1.6150 | +0.0017' || 1.898 | +0.0017 

: : 1.6147 | 20.0018 






























































TABLE 21 INSPECTION LIMITS FOR U.8.8. TAPS 


Au Dn«ewsions mv Incuns 
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4. B similarly represents all oversize threads 1 in. long 
with a short or minus lead.’ 
39. The lines AC and AC’ represent taps equivalent 


« 


to standard for threads & in. long and AD and AD?’ for 


0.22 


0.2190 


02180;— 


° 
2 
on 
uw 


ACTUAL PITCH DIAMETERS 
2 
2 


0.2160 


0.0020 0.0010 0 0010 0.0020 


—- ERROR INLEAD + 


METHOD OF USING THE CHARTS SHOWN IN 
TABLES 1 TO 18 


F1G. 3. 


threads 1.25 in. long, the amount over standards for 
CC’ and DD’ being respectively { and 1} times B (17.3) 
for a lead error of 0.001 in. 

40. The oblique lines on the charts, Tables 1 to 18, 


x IN. 20 THREADS U.S.S. 


NUT 


Minimum Root Diameter of 
Screnal79e i 


Maximum RootDiameter of Scren, || | 
aso, | 

Minimum Root Diameter of Tap,01860% | 
Maximum Root Diameter of Tap,01906-\ | 
Maximum Pitch Diameter of Screw,02/57 - “ l 


Maximum Pitch Diameter of Screw, 
Same as Basic Pitch Diameter of Threagozse|| SCREW 


Minimum Pitch Diameter of Tap,0 2179 --------~ 
Maximum Pitch Diameter of Tap,0.2193 ----- 
Minimum Outside Diameter. 


Maximum Outside 


Diameter of Tap0.2519 ---~* >| | 
Diameter of Tap, a2ss7-4 


Minimum Outside 


Maximum Outside 


Tolerance of Angle of Thread,+ 30 Minutes 


FIG. 4. RELATION OF SCREW AND NUT, SHOWING 


MAXIMUM AND MINIMUM ALLOWANCES 


are similar lines for the maximum length of thread 
specified in the table alongside of each chart. For 
screws these lines pass through zero and represent 





*The shorter the length of thread the more nearly horizontal 
this line becomes, and for a zero length of thread it becomes 
horizontal, coinciding with the horizontal zero line O. A. Simi- 
ray A greater the length of thread the more nearly vertical this 
line becomes. 
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equivalents of perfect screws. For taps and nuts these 
lines pass through a point slightly above the zero point 
in order to keep all taps and nuts slightly over standard. 

41. In Fig. 3 the points HJ where the upper and 
lower lines intersect the perfect lead line represent the 
extreme limits for the pitch diameters of a nut and 
screw with perfect lead, and the distance between 
these two points represents the maximum diametrical 
shake between any nut and screw falling within the 





SYMBOLS USED IN FORMULS 
Basic full or external diameter = D 





Basic pitch diameter =F 
Basic root diameter = K 
Number of threads perinch =n 
Normal lead =I 
SCREWS 

Max. external diam. = D 
Max. pitch diam. = EZ 
Max. root diam. = K . 

, - _» 0.102 , 0.054 
Min. external diam. = D ( - + n+ 40 





Min. pitch diam. = E — (0.0045 x VD — 0.0005) 
' ' - 0.033 25 
Min. root diam. = K ( - +73 


Max. error (+ normal) 
allowable in lead per 
inch. Length of en- 
gagement up to one 

{This formula also applies to tapped holes.) 


_ 0.57735 (0.0045 x VD — 0.0005) 
D 





TAPS "AND TAPPED HOLES 











aie 0.04 , 0.224 
Max. external diam. = D + ~ +700 
Max. pitch diam. = E + 0.0045 x VD — 0.0005 

‘ 0.033 , 0.25 
Max. root diam. =K+ -~ tito 
, , 0.112 
Min. external diam. =D+ 70 
Min. pitch diam. = E+ 0.0045 x a — 0.0005 
Min. root diam. =K+ we 
TAPS ONLY 


Max. error (+ normal) allowable in lead = in lead of screw 

( Max. error (-++ normal) \: 
__ \allowable in lead of screw 

’ 0.03 


‘Max. error (+ normal) allowable 
in lead of screw’ 








FORMULAS FOR MEDIUM-FIT SCREWS, NUTS, TAPS, 
ETC. SUITED FOR GENERAL USE 


shaded areas or zones of the chart, while the average 
shake would be about one-half of this maximum shake. 

42. It is assumed that a tap makes a hole the exact 
counterpart of itself, therefore taps and nuts are re- 
ferred to as having identically the same pitch diameter 
and lead. 

43. For a Tap—(a) Find the actual pitch diameter 
of the tap with a V thread micrometer. Look in left- 
hand column at the bottom of the table for taps for the 
required size (Tables 1 to 18) for this diameter. If the 
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diameter is less than the first figure or greater than the 
last figure of the column the tap is not within the limits 
required. (b) When the diameter is found in the table 
read to the right in the next column the amount it is over 
basic pitch diameter. Read again to the right in the 
third column the allowable “errors in lead” for this pitch 
diameter. (c) Next find the actual error in lead per 
inch with some lead measuring instrument. If the ac- 
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45. For a Screw.—(d) Find the actual pitch diam- 
eter of the screw with a V-thread micrometer. Look in 
the last column at the bottom of the tables for screws 
for the required size (Tables 1 to 18) for this diameter. 
If the diameter is less than the first figure or greater 
than the last figure in the column the screw is not within 
the limits required. (e) When the diameter is found 
read to the left in the next column to the left the amount 
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tual error is within the limits given in the third column 
then the tap is correct for both pitch diameter and lead. 

44. Example: For } in., 20 thread tap; for threads 
from 0 to } in. long refer to Table 1, and under “For a 
Tap or Nut.” Suppose the pitch diameter of a tap is 
0.2185 in. Find this figure in the first column; to the 
right the next column shows the tap as 0.0010 in. over 
basic pitch diameter, and the third column shows that 
its lead must be between 0.0018 in. fine (minus) to 
0.0018 in. coarse (plus) per inch to be within the limits 
of this table. 


that it is under basic pitch diameter. Read again in the 
third column to the left the allowable error in lead for 
this pitch diameter. (f) Next find the actual error in 
lead per inch with some lead measuring instrument. If 
the actual error is within the limits given in the third 
column to the left, then the screw is correct for both 
pitch diameter and lead. 

46. Example: For }-in. 20-thread screw. For threads 
from 0 to 3 in. long refer to Table 1, and under “For a 
Screw or Bolt.” Suppose the pitch diameter of a screw 
is 0.2160 in. Find this figure in the last column; the 
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table for a larger size having the required length, and 
the allowable variations in lead thus found. 
50. Example: Suppose a }-in. 20 screw is to extend into 


next column to the left shows fhe screw as 0.0015 in. 
under basic pitch diameter, and the third column to the 
left shows that its lead must be between 0.0034 in. fine 








(minus) and 0.0034 in. coarse (plus) to be within the 
limits of the table. 
47. For Screws and Taps.—(g) If the actual pitch 
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0.010 
Ww 


0.015 
FIG. 8. 


diameter for either tap or screw is within the range of 
the tables but the exact diameter is not given in the 
proper column it can be interpolated or reckoned as be- 
tween the two nearest values given, and a proportion- 
ate and corresponding limit can be likewise interpolated 
in order to find the error in lead allowable for the actual 
pitch diameter in hand. 


48. Example: Same table. Suppose the pitch diam- 



































a tapped hole to a depth of 3 in., or two diameters. Re- 
fer to the diagram, Table 5, for a hole 4 in. deep, this 
being for 4 in. 13, which allows for a fit 4 in. long. This 


Maximum Tap 

or Hole. 
Basic Root Diam. 
dependent on 
Thread Tool 
Minimum Ta, 
or Hole. 

Maximum Screw 


Basic Root Diam, 
dependent on 
Thread Tool. 


Minimum Screw 


MAXIMUM AND MINIMUM CLEARANCE, ROOT DIAMETER 


will show by the angular lines what variations in lead 
are allowable, bearing in mind that the variations in 
pitch diameter must still be kept within the limits given 
in Table 1 for } in. 

51. Example: Suppose a 1-in. 8 bolt is to be used with 
a nut ? in. thick. Refer to the diagram, Table 8, which 
allows for a fit ? in. long. This allows for a greater 
variation in lead than the diagram for 1 in., Table 10. 
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SECTION A-B 
FIG. 9. 


eter of a tap is 0.2188 in. In the first column for taps 
it would come between 0.2185 in. and 0.2190 in. and the 
value for the next column would be 2? of the way between 
0.0010 in. and 0.0015 in. or 0.0013 in., and the value for 
the third column would be three-fifths of the way be- 
tween 0.0018 in. and 0.0029 in., or 0.0025 in. 

49. If the length of engagement is greater than that 
provided for in the tables reference can be made to the 








SECTION C-D 


COMBINED LEAD AND DIAMETER MEASURING GAGE, WITH COMPOUND LEVERS 


The greater limits in pitch diameter allowed for 1 in. 
can also be used, however. 

52. The diagram, Fig. 4, illustrates the relation of 
the screw to the tapped hole, showing maximum and 
minimum allowances. 

53. As the formulas given for external and root diam- 
eters are based on the number of threads per inch the 
maximum and minimum limits are not changed by a 
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change in diameter and the allowances given in the for- 
mulas for the U. S. Standard diameter and pitch can 
be used.’ (See page 921, second column.) 

54. Example: 1 in. diameter, 20 threads to the inch. 
Forexternaldiameter for? in. 20 it will be found from the 
formula (or by reference to Fig. 7) that the maximum 
for screws is basic while the minimum is 0.0060 under. 
The maximum for tap or nut is .+0.0057 in., while the 
minimum is +0.0019 in., these allowances being always 
the same for 20 threads to the inch for any diameter. 
The allowances for pitch diameter and lead, however, 
are based on formulas having the diameter as a factor. 

55. Example: 1 in. diameter, 20 threads to the inch. 
It will be found by the formula (or by reference to Figs. 
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AND DIAMETER MEASURING 


COMBINED LEAD 
GAGE, WITH MICROMETER AND LEVER INDICATOR 
READINGS 


FIG. 10. 


5 and 6) that the maximum pitch diameter of screw is 
basic. Minimum pitch diameter = 1— (0.0045 « 
V 1— 0.005) — 1 — 0.004 — 0.996 min. pitch diam. of 
screw. 

Maximum pitch diameter of tap = 1 + 0.004 — 1.004 in. 


0.004 


Minimum pitch diameter of tap = 1 + = 1.001 in. 


Maximum error (- normal) allowable in lead of 
screws if the length of engagement — 1 diameter (in 
this example 1 in.) = 


0.57735 (0.0045 X V_ 1 — 0,005) 
1 

56. If, however, the length of engagement is only 
3 in. instead of 1 in. a proportionately greater error in 
lead can be allowed. 

0.0023 — 4 = 0.0046 in. maximum error in lead for 
1 in. 20 threads with 4 in. length of engagement. 

Maximum error in lead for tap for 1 in. length of 
engagement 


= ().0023 max. error in lead 


ee 0.0023* 
0.0023 — 0.03 


For 4 length of engagement, 0.0017 — 4 — 0.0034. 


= 0.0017 max. error in lead 


To FIND POSITION OF A TAP OR SCREW IN THE CHART, 
Fic. 3 


57. First, find its actual pitch or angular diameter as 
measured with a V-thread micrometer. Subtract from 
this diameter the basic pitch diameter as given in the 
table. The difference will be its deviation from basic 
pitch diameter. If plus, lay off its value to scale above 
the horizontal coérdinate line, and if minus, below the 
horizontal line. | 





°These limits can also be obtained by reference to Figs. 7 and 8, 
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58. Second, find the “error in lead per inch” with a 
lead-measuring instrument. If the lead is coarse, equal 
plus, lay off its value to scale to the right of the vertical 
coérdinate line, or if fine, equal minus, lay it off to the 
left of the vertical line. 

59. The point where these first and second values in- 
tersect is the position of the tap or screw on the chart. 
If it is within the shaded area the tap or screw is within 
the prescribed limits, and if outside of the shaded area 
it is not up to the standard represented by the chart and 











FIG. 11. GAGE WITH DIAL INDICATOR READINGS 








table. Taps and nuts must fall within the shaded area 
above the horizontal line, while screws and bolts must 
fall within the shaded area below the horizontal line. 

60. Example for a tap: Suppose a tap measured 0.001 
in. over basic pitch diameter; this value would fall on 
the horizontal line CK (Fig. 3), and if its lead should 
be 0.0005 in. fine or minus in 1 in., this value would fall 
on the vertical dotted line passing through K, and the 
tap falls within the area of the chart. 

61. Example for a screw: Suppose a screw measured 
0.0010 in. under basic pitch diameter it would then fall 
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FIG. 12. PLUG GAGE 
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ADJUSTABLE RING GAGE 
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on the horizontal line A, L (Fig. 3), and if its lead were 
0.0020 in. coarse or plus it would fall on the vertical 
dotted line passing through L and the screw falls out- 
side the area of the chart. 

62. In order to ascertain whether the work comes 
within the required limits as represented by the tri- 
angular zones of the tables it is desirable to measure 
simultaneously both the pitch diameter and the lead of 
the piece. 

63. Among the tools suggested for accomplishing this 
purpose are the following: Fig. 9 shows a gage which 
is adjustable for a range of diameters, the micrometer 
thimble being used to obtain the readings for the diam- 
eter. An adjustable block supports the work so that it 

















May 30, 1918 






will be held parallel to the center line and can be set 
to be measured on the center line. The grooved roll fits 
over the thread and is free sideways to allow for varia- 
tions in lead. This roll is set to the standard pitch 
diameter of the work and is adjusted by the micrometer 
thimble. The floating point is so connected that the 
longer lever shows the variation in lead and the shorter 
lever variations in pitch diameter, each pivoting about 
its own center. The work is placed between the points 
as shown by the dotted section and the variations from 
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FIG. 14. SCREW-THREAD MICROMETER 


standard or pitch diameter and lead are read directly in 
thousandths of an inch. 

64. In Fig. 10 is a combination gage for diameter and 
lead. Point A is adjustable longitudin Jly by means of 
a micrometer screw so that it can be placed in proper 
relation to B, which is adjustable for different diameters, 
the pitch diameter of work being read directly by means 
of its micrometer. The point C is connected to the indi- 
cator, variations being read directly on the scale in thou- 
sandths of aninch. A block supports the work in proper 














FIG. 15. 


LEAD-MEASURING GAGE 


relation to the gage points and is set by means of the 
micrometer D. 

65. A combination gage for pitch diameter and lead 
having a fixed point and two adjustable points is shown 
in Fig. 11. The variations in both cases are read on the 
dial indicators in thousandths of an inch. Indicators 
must be set to a standard before testing the work. An 
adjustable block may be set by a vernier, or micrometer, 
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so that work resting on it will have its center line in line 
with the gage points. 

66. In Figs. 12 and 13 is shown the type of gages now 
generally in use for measuring screw threads. Gages 
of this type do not determine the combined error of lead 
and diameter but are satisfactory for many classes of 
work. If the thickness or length of gage corresponds 
with the length of fit between the screw and nut or 
tapped hole, work which will pass inspection by the gages 
will interchange in use, and thus the desired result will 
be attained. 

67. Where expensive special tools are not available 
good results can be obtained by measuring the diameter 
with an ordinary screw-thread micrometer shown in Fig. 
14, and the lead, with the lead-measuring indicator, 
shown in Fig. 15. By the combined use of gages shown 
in Figs. 14 and 15, it can readily be determined whether 
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MEASURING GAGE WITH INDICATOR 
READING 


LEAD 


FIG. 16. 


the work will come within the triangular zones on the 
tables, and thus pass inspection. 

68. Another lead-measuring instrument is shown in 
Fig. 16. This uses a commercial test indicator for not- 
ing the variations from correct lead. 

69. Fig. 17 shows a simple gage which might be pro- 
vided at small expense where a block of a thickness of 
about one or one and one-half diameters is tapped at 
one end for approximately standard pitch diameter and 
correct lead, while the other end is made thin and tapped 
under standard pitch diameter so as to be used as a 
minimum-diameter gage. A screw which will pass 
through the standard or thicker gage but will not pass 
through the thin gage may be presumed to be within the 
required limits of tolerances for variation in both lead 
and pitch diameter. 

70. Many other designs of measuring instruments 
having points of excellence have been submitted to the 
committee, but it has been thought best here to show 
simply typical and suggestive designs which can be de- 
veloped in detail to suit particular needs. 

71. Tables 19 and 20 give minimum and maximum 
diameters for U. S. S. taps, nuts and screws, while Tables 
21 and 22 give inspection limits for taps and screws with 
the varying allowance in lead for different diameters 
within the limits specified. 
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mended by the U. S. Bureau of Standards: 


Allowance.—Variation in dimensions to allow for different 
qualities of fit. 

Angle Diameter.—Same as pitch or effective diameter. 

Angle of Thread, “A.”—The total or included angle between 
the sides or slopes of a thread in a plane passing 
through the axis of the screw or nut. 

Clearance.—The space between a screw and a threaded hole. 

Ciearance Angle.—Allowance on the angles or slopes of the 
thread for screw threads to fit together. 

Clearance, Bottom.—Allowance or space at bottom of a 
thread to prevent a bearing at this point and to pro- 
vide space for dirt. 

Clearance, Outside——Allowance between outside diameter 
ef screw and bottom of tapped hole. 

Core Diameter, “K.”—English term for the root or bottom 
diameter of a screw and the small diameter of a nut. 
In the case of the nut it is measured between the crests 
of the thread (see root diameter). 

Crest.—English term for the top or most prominent part of 
a thread, whether on the screw or in the nut. 

Effective Diameter, “E.”—English term for pitch diameter 
and defined as the length of a line drawn through the 
axis and at right angles to it, measured between the 
points where the line cuts the slopes of the thread. 








FIG, 17 FOR TEMPORARY USE 


CHEAP GAGE 


External Diameter, “D.”—Same as full diameter or outside 
diameter. 

Finger Fit.—Where the screw fits the tapped hole so as to 
just be screwed in with the fingers. 

Flow of Thread.—The movement of metal in a screw or 
nut, or both, when screwed together by force to fit in 
spite of an error in lead. 

Flute.—The groove cut in taps and reamers to form cutting 
edges and to allow room for chips. 

Franklin Institute Thread—The form of thread adopted 
by the Franklin Institute in 1864. It is a 60-deg. angle 
thread with % of the vertical height cut from the top 
and filled in at the bottom. It is not confined to any 
special series of pitches. 

Full Diameter, “D.”—English term for outside diameter. 

Gage, Check or Checking.—Gage for checking or testing 
other gages. 

Gage, Limit.—A gage for insuring that any given dimen- 
sion is within the tolerance laid down for the class 
of work to be produced. 

Gage, Master—A gage which is kept as a standard solely 
for comparing reference gages. 

Gage, Reference.—A gage used by the manufacturer and 
by which the workman’s gage is tested. A copy of 
the master gage. 

Gage, Shop or Workman’s.—A gage used by the workman 
in everyday practice. It is tested by or with the ref- 
erence gage. 

Gage, Standard.—English term for master gage. 

Land.—The space between flutes on a tap or reamer. It 
includes the cutting edge and the supporting metal be- 
hind it. 

Lead, “L.”—The distance a screw advances in one turn. In 
a single-thread screw this is the same as pitch. 

Lead, Normal, “L.”—Correct lead. 

Lead per Inch.—The lead multiplied by its reciprocal. 
a perfect thread this equals one inch. 

Limits —Two sizes expressed by positive dimensions, the 
larger being termed the maximum, and the smaller the 
minimum, limit. 

Limit Gage.—See gage, limit. 


For 
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Outside Diameter, “D.”—Diameter at the outside of the 
thread. External or full diameter. 

Pitch.—The distance from a given point on one thread to 
a similar point on the next thread, along the axis of 
the screw. The same as lead for a single thread. The 
reciprocal of threads per inch. 

Pitch Diameter, “E.”—Same as effective diameter. Also 

defined as the diameter of a screw at a point midway 

of the depth of the thread. Equal to the outside diame- 
ter less the depth of one thread. This depth equals: 


0.6495 


0.866 
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FIG. 18. DIAGRAMS SHOWING ELEMENTS OF THREAD 


Relief.—The reduced diameter behind the cutting edge of 
a tap. 

Root.—Bottom or smallest diameter of thread whether in 
screw or nut. 

Root Diameter, “K.”—The smallest diameter whether for 
a screw or in a nut. 

Slope of Thread.—The angular part which connects the 
large and small diameters of a thread. 

Standard Gage.—English term for master gage (see gage, 
master). 

Thread, Modified V.—A form of thread having a 60-deg. 
angle and such that if carried to a sharp point it would 
measure to the nominal size, but with the top or bottom, 
or both, modified usually by being flattened according 
to conditions or individual ideas. 

Thread, U. S. S.—The standard adopted by the United States 
Government, which uses the Franklin Institute form of 
thread with a definite pitch for each diameter (see 
Franklin Institute Thread). 

Thread, V—A form of thread having a 60-deg. angle and 
sharp at top and bottom. Impossible in practice and 
always more or less modified, whether intentionally or 
not. 

Thread, Whitworth.—A thread having a 55-deg. angle and 
a rounded top and bottom. The proportions are: 


0.640327 0.37329 
thds. per inch thds. per inch 


Thread Micrometer.—A micrometer caliper with special 
points for measuring the pitch or angle diameter of 
the screw. 

Threads per Inch, “n.”—Number of threads in one inch of 
length. 

Tolerance.—The allowable variation in size, equal to the 
difference between the minimum and maximum limits. 

Turns per Inch, “N.”—The number of turns required to 
advance one inch. Equal to the threads per inch of a 
single-thread screw. 

Wrench Fit.—Where the screw fits the tapped hole so tightly 
as to require a wrench to screw into place. Used for 
cylinder studs in steam engines and for similar work. 

Respectfully submitted, 


LUTHER D. BURLINGAME, Chairman; -ELLWoopD BURD- 
SALL, FREDERIC G. COBURN, FRED H. CoLvIin, A. A. 
FULLER, JAMES HARTNESS, WILL R. PORTER, FRANK 
O. WELLS, WALTER F. WORTHINGTON, CHARLES D. 
YOUNG, 

Committee on Tolerances in Screw Thread Fits. 


Depth = Radius of top and bottom = 


Penetration of Carbon—Erratum 
On page 756, first column, seventh paragraph, the 
first line should read “Until the temperature of the 
muffle reaches about 900 deg. C.” instead of 300. 
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An Adjustable Taper Reamer 
By G. E. BALDWIN 
The drawing shows an adjustable reamer for reaming 
tapered holes for wristpins, knuckle pins and piston rods 
of locomotives. All parts of this tool are made of ma- 
chine steel with the exception of the cutters, which are 
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AN ADJUSTABLE TAPER REAMER 


of tool steel properly hardened and ground. Parts 3 and 
6 are the same size for all holes, while parts 1, 2, 4 and 
5 are made to accommodate the various diameters for 
which the tool is to be used. 

The principal advantage of this reamer is that parts 
can be replaced when they become worn. 


Plate Patterns 
By GEORGE COMPO 


The discussion on plate patterns by M. E. Duggan 
was interesting, but I cannot agree with him on all 
Points. The responsibility of obtaining a well-made 








pattern rests upon the foreman, who should carefully 
inspect the work before its acceptance. 

In making iron plates I never have them less than 
g in. in thickness, and wood plates never less than 
1 in. The wooden boards are made of good straight- 
grained teakwood, which I consider superior to cherry 
for this purpose, as teakwood even of narrow widths, 
when well battened on the ends, will not twist as does 
cherry. The patterns are made from sycamore and 
are given three light coats of varnish. 

I do not approve of Mr. Duggan’s method of placing 
and transferring pattern halves, as no matter how 
accurately the paper is cut the accuracy is changed 
by the thickness of the knife blade. Also in setting 





























FIG. 1 





FIGS. 1 AND 2. 
PATTERN-SETTING 


DETAILS OF PATTERN PLATE AND 


METHODS 


the paper to the edge of the reverse side of the plate 
it will be difficult to insure accurate registration. 

My method of setting turned patterns is very simple 
and perfectly accurate. When the positions have been 
marked on the plate, holes are drilled to match tenons 
A already turned on the patterns, as detailed in Fig. 1. 

Pattern halves on one side are bored in the center 
for screws; both patterns are shellacked on the joint, 
put in place, and the screw put in and tightened up. 
This renders it practically impossible for the patterns 
to get out of register. 

The assembled board is shown in Fig. 2, where at B 
is a detail of the form of battened edge that I use on 
our wood plates. This system is carried out as far as 
practicable with both wood and iron plates. 

As an aid to preservation the wood plates have their 
edges bound with half-round iron. To prevent their 
being damaged on the ordinary pattern shelves and to 
avoid the bulky boxes mentioned by Mr. Duggan they 
are kept stored in special racks in both the foundry 
and the pattern storehouse. 
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Photographs and data 


should be addressed to Editorial Department, “American Machinist” 


Evertite “Sta-Lok” Nuts 


The illustration shows a locknut which has been re- 
cently placed on the market by the Evertite Nut Cor- 
poration, Marquette Building, Detroit, Mich. It is 
known as the “Sta-Lok” nut. As will be noticed the 
locking device consists of a hardened-steel bail running 




















EVERTITE “STA-LOK” NUTS 


in a groove between the bolt threads. This ball is main- 
tained in contact with the threads by means of a spring 
which causes it to immediately wedge and lock the nut 
the moment the latter starts to unscrew. The illustra- 
tion at the center shows the method of unlocking, this 
being to insert a small finish nail which forces the steel 
ball back out of contact with the thread of the bolt, thus 
allowing the nut to be unscrewed. The action of the 
ball is, of course, such that the nut can be screwed on 
to the bolt without any difficulty or without the use of 
the finish nail as shown. The nuts are manufactured 
from bar-screw stock and have a special type of filleted 
head. The nuts are carried in stock in various sizes of 
U. S. A. and S. A. E. thread. The illustration at the left 
is looking into a nut while that at the right is a cross- 
section taken at right angles to the hole in which the 
steel ball runs. 


Hollingsworth Shaping Machines 
The Hollingsworth Machine Tool Co., Covington, Ky., 
is now manufacturing a line of back-geared crank shap- 
ing machines made in 16-, 18-, 21- and 24-in. sizes. It 
is claimed that the construction of the machines is very 
rigid. All flat bearings are hand scraped, and the 


wearing surfaces are provided with adjustable gibs. 
The shafts run in bronze bushings which can be re- 
moved and replaced in case of wear. 


The pulley shaft is 


supported at the outer end as well as at two other 
points in its length. Cut gearing is used throug’ out. 
Swivel bolts in the head allow the tool head to be set and 
held at any angle up to 90 deg., and a dial is provided, 
graduations indicating the amount of swivel. A mi- 
crometer dial is also provided for the feed screw. The 
table is bolted to the slotted saddle and is provided 
with T-slots on both the sides and the top. It can be 
easily removed and work attached to the saddle if this 
is desirable. A swivel vise is used, the base being gradu- 
ated to 360 deg. It is provided with steel-faced jaws. 
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BACK-GEARED CRANK SHAPING MACHINE 

Size of machine, 18 in.; horizontal travel of table, 224 in.; 
vertical travel of table, 15 in.; vertical movement of head, 8 in.; 
ram speeds, eight, 9 to 106 per minute; length of table top, 14 in.; 
width of table top, 154 in.; height of table side, 154 in.; vise jaws, 
23 x 103 in.; opening of vise, 9 in.; back-gear ratios, 6 and 14} 
to 1; keywaying capacity under ram, 23 in.; size of countershaft 
pulleys, 12 x 4 in.; width of belt, 24 in.; extreme length of stroke, 
184 in.; shipping weight, 3000 Ib. 
The elevating screw is of the telescoping type and has a 
ball-bearing thrust washer below the table. A table 
support is provided at the outer end. A pivot shaft at 
the bottom of the column supports the rocker arm and 
other parts, thus relieving the ram from any dead- 
weight. The connection between the rocker arm and 


the ram is by means of a double link which pulls down 
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on the ram during the cutting stroke, thus tending to 


equalize the upward thrust of the tool. It is claimed 
that this construction eliminates much vibration. The 
length of the stroke may be adjusted either while the 
machine is in motion or at rest. As previously stated 
the machine is made in four sizes, the specifications 
given under the illustration being those of the 18-in. 
size. The machine can also be furnished for motor 
drive if desired. 


Johnson No. 108 Bench Furnace 


The bench furnace illustrated is for heating small 
parts and is one of the late products of the Johnson 
Gas Appliance Co., Cedar Rapids, lowa. The device is 
known as the company’s No. 108, and the fuel used is 
gas. A work-rest block that is furnished with it af- 
fords a rest for the work, while a baffle plate partially 
closes the mouth of the furnace. It is claimed that these 
features in connection with the angle of the burners 
and the curved shape of the hood make it possible to 

















JOHNSON NO. 108 BENCH FURNACE 
Size of firebox, 64 x 5 x 6% in.; size of mouth, 4 x 6 in.; 
length, 16 in.; height, 94 in.; weight, 43 lb.; maximum gas con- 
sumption, 40 cu.ft. an hour; size of supply pipe, 4 in. 
secure very uniform results. The flame is said to be 
of a neutral nature and so does not have to be baffled. 
The furnace may also be used for heating two 14-lb. 
soldering irons. 


Nelson Boring and Grinding 
Attachment for Lathes 


A combination boring-bar and grinding-wheel attach- 
ment for use on lathes and shapers is now being market- 
ed by the Nelson Tool Co:, 1605 West Lake St., Chicago, 
Ill. The device is placed over the toolpost and is held in 
place by means of the regular toolpost screw which is 
tightened down upon a bar slipped through the hole. An 
adjustment is provided which permits the bar or wheel 
to be raised or lowered to any necessary position, this 
adjustment being accomplished by means of the thumb- 
screw shown between the two vertical bars holding the 
motor. It will be noticed that the motor is supported on 
two vertical bars, this construction making it possible 
to raise or lower the motor as desired in order to tighten 
the belt or to provide for the use of pulleys of various 
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sizes. The boring bars are hollow and are provided with 
an internal-tension rod for drawing the tool bit into 
position. This arrangement, it is claimed, gives a strong 
and rigid boring bar. In the illustration the boring at- 
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BORING AND GRINDING ATTACHMENT FOR LATHES 


tachment is shown in front of the grinding attachment 
to which the motor is attached. The two are readily in- 
terchangeable. These attachments are now made in 
three sizes for use on varying sizes of work. 


Genesee Adjustable Tools for Hollow- 
Milling Work 


The Genesee Manufacturing Co., Rochester, N. Y., has 
recently placed on the market a line of adjustable hollow- 
milling cutters, one of which is shown in the illustra- 
tion. The device is made of machine steel, the wearing 

















GENESEE ADJUSTABLE, HOLLOW-MILLING TOOL 


parts being casehardened and the screws heat treated. 
The blades are of various types of steel as desired. 
The shank is drilled completely through, allowing the 
stock to pass through the tool. Two types are made, 
Style “A” having the blades set radial for brass or other 
comparatively soft material and Style “B” having the 
blades set at an angle of 12 deg. for cutting steel. The 
blades are secured in place by screws with the rear ends 
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resting against the ring by which adjustment is made. 
The four smaller sizes have three blades, while the three 
larger sizes have five. The blades in the seven sizes 
range in size from 4, x } x 2} in. to 8x ix 3tin. A 
complete set will handle work from i to 2 in. in diameter. 


Lapointe Rifling Machine 


The illustration shows a machine made by the J. N. 
Lapointe Co., New London, Conn., for broaching the 
rifling in one-pounder gun barrels. The picture shows 
one of these one-pounder gun barrels mounted in posi- 
tion for broaching. The broaching of the rifling is 
done in two opera- 
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plates are of boiler plate bent on the corners and riveted 
to the frame. To accommodate different types of trail- 
ers the coupler castings are of the three-step type. Re- 
movable side doors are provided for changing batteries 
and the hinged top plates allow easy access for flushing 
or inspection. The battery equipment is of the Edison 
or lead-plate type as desired. The frame and battery 
box can be lifted from the chassis by the removal of four 
nuts, leaving the entire driving mechanism accessible 
for inspection or repair. Power is transmitted from the 
motor through a single-reduction worm and gear, a dif- 
ferential and a universal joint to the wheels. The uni- 
versal joint is inclosed in a dust- and oil-proof case and 





—— 


tions, using a rough- 
ing and a finishing 
broach. The length 
of the part rifled is 
44 in. There are 12 
helical grooves ap- 
proximately 0.015 in. 
deep with a uniform 
right-hand twist of 
one turn im. 40 in. 
The rifling operation 
is accomplished by 
means of a master 
bar, which gives the 
proper turning to the 
broaching tool. The 
broaches used are also 
milled to correspond 
with the. lead re- 














quired. The master 
spiral bar is pulled 
by means of a roller- 
thrust bearing and operates through a spiralirg block 
that causes the bar to rotate. The gun is mounted in a 
fixture and clamped so as to hold it in perfect alignment 
and also to prevent it from revolving. By referring to 
the cut it will be noticed that there is a large, flexible 
tube and pipe in the oil pan under the front end of the 
machine. This pipe is slirved over the end of the 
broach and into the bore of the gun, which at this end 
is large enough to admit tis oil pipe. The broach is 
also provided with oil channels, so that every pocket 
between the cutting teeth is filled with oil as it enters 
the work, and is constantly flushed by the high pressure 
under which the oil is forced in. This prevents the chips 
from cutting dry and welding to the face of the teeth, 
which results in a very smooth finish. The time for 
broaching grooves is approximately 15 minutes. 


Industrial Electric Tractors 


The Industrial Truck Co., Holyoke, Mass., has recent- 
ly placed on the market a new line of electric tractors 
for use in factories, shops, etc. The tractors are manu- 
factured in two types with end or center control, and 
with either two- or four-wheel drive as desired. The 
steer is through all four wheels and the two-wheel drive 
machine can be converted into a four-wheel drive by 
purchasing a few extra parts such as the worm and 
wheel housing, differential, etc. The frame is built of 
commercial, rolled, channel-section steel, and the bumper 





LAPOINTE BROACHING MACHINE FOR RIFLING GUN BARKELS 


is capable of operating at an angle of 43 deg. Ball bear- 
ings are used throughout on the wheels. Two brakes are 
provided, one operated by the left foot and the other op- 
erated by the right foot. To operate the tractor the 

















ELECTRIC TRACTOR 


Length over bumpers, 87 in.; width over all, 403 in.; wheel- 
base, 40 in.; tread, 30 in.; height of platform, 26 in.; ground 
clearance, 4} in.; gearing, single reduction; tires, 20 x 34 in.; 
steer, four wheel; turning radius of outside wheel, 563 in. ; turning 
radius of outside corner, 633 in.; speeds, four forward and four 
reverse, five miles per hour with a trailer load of 20,000 Ib. and 
seven miles per hour with empty trailers; motor, 5 hp.; springs, 
coil type, four in number; weight without battery, 2400 Ib. 
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driver must be sitting in the seat with his left foot! 
pressing the emergency-brake pedal. On removing the 
‘oot from the left pedal the brake is applied, the con-' 
troller handle is thrown out and the controller placed in 
neutral position. After this has happened it is impossi- 
ble to again start the machine without first releasing the 
emergency brake and bringing the controller handle back 
to neutral. An additional safety device is found in the 
tilting steering wheel, which is so located that the oper- 
ator must tilt the wheel to leave his seat. This arrenge- 
ment is connected with the controller-shaft clutch so that 
the battery current cannot be applied until the wheel is 
in running position. An electric horn is operated by a 
push-button in the controller handle. The machine is 
also built in the locomotive style for any gage from 24 
to 564 in., and except for the absence of differential, 
universal-joint drive mechanism and steering mecha- 
nism and the substitution of flanged steel wheels for 
rubber-tired ones, this machine contains the same fea- 
tures as the tractor. One of the features claimed for 
this line of tractors is that the parts are interchangeable 
and the power unit is identical with those used in the 
operating and load-carrying trucks manufactured. This 
is claimed to reduce the number of spare or repair parts 
to a minimum. 


Talcott Belt Fasteners 


The illustrations show two types of belt fasteners 
that are now being marketed by W. O. & M. W. Talcott, 
91 Savin St., Providence? R, I. Fig. 1 show the “Ideal” 
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FIG. 1. “IDEAL” BELT FASTENER 
belt fastener that is used for rubber canvas, balata and 
textile belts. It is used either between the layers of 
the belt or on the side of the belt away from the pulley. 


When used on the outside of the belt the fasteners are 





“ACME” STEEL BELT HOOK 


FIG. 2. 


curved sumewhat to conform to the pulley. These fas- 
teners are secured to the belt by means of rivets, and two 
small lips shown prevent the fastener from moving out 
of place. Fig. 2 shows the “Acme” steel belt hooks, 
which are for leather, rubber or canvas belt. The con- 
struction is such that when the hooks are driven into 
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the belt the edges are drawn tightly together, after 
which the points are bent over with a hammer. Both 
styles of belt fasteners are made in a number of sizes 
to meet various conditions and sizes of belts. 


“Lea” Thread-Lead Testing Machine 


The thread-lead testing machine shown in front and 
rear views in Figs. 1 and 2 is the design of Charles 
Lea, and is being manufactured and sold by the West 
& Dodge Co. 167 Olive St., Boston, Mass. The base 
has a three-point bearing—two stationary and one ad- 
justable—making it easy and quick to level. The thread- 
contact point and the Brown & Sharpe micrometer head 
are carried on a ball-bearing carriage, or slide, so 
delicately adjusted that the operator can blow it back 














FRONT VIEW OF “LEA” THREAD-TESTING 
MACHINE 


FIG. 1. 


and forth with his breath when the contact point is 
not engaged. The thread-contact point is held to its 
work by means of a spring, and it may be moved from 
one thread to another by pulling it back by means of 
the small knurled handle shown. The thread gage to 
be tested is carried between centers. To test the lead 
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REAR VIEW OF THE MACHINE 








FIG. 2. 


the contact point is placed in position in one of the 
threads and then the micrometer spindle is adjusted so 
that the pointer on the Ames dial indicator points to 
zero. The thread-contact point is then moved along 
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one, two or more threads, as the case may be, and the 
micrometer readings taken and compared to the theo- 
retical amount. Drunken threads are easily detected by 
turning the gage part way around and again measuring. 

In doing the measuring the micrometer spindle is 
adjusted so as to bring the dial indicator pointer again 
to zero. From this it will be seen that the dial indicator 
is not used to actually measure with, but only to show the 
correct amount of pressure to apply to the micrometer 
spindle. It will be noticed that the micrometer sleeve 
carries a graduated gearwheel which meshes with a 
pinion attached to a special Veeder counter. By the 
use of the large graduated wheel, readings are obtained 
to 0.0001 in. As the wheel turns it operates the 
counters, so that the operator can read his measure- 
ments directly and instantly, which greatly adds to the 
speed with which a gage may be inspected. In using 
the micrometer no damage is done in case the spindle 
overruns considerably. Where it is not advisable to 
depend on micrometer readings, Johansson blocks may 
be used between the dial spindle and the micrometer 
spindle. A plug is also provided so that the dial indi- 
cater may be removed and a solid plug used in place 
of the indicator spindle. Johansson blocks can then be 
used between the contact points as before. The machine 
will test thread gages up to 6 in. in diameter and 6 in. 
long. It weighs approximately 60 Ib. 


Westinghouse Automatic Starter for 


Direct-Current Motors 


The Westinghouse Manufacturing Co., East Pitts- 
burgh, Penn., is now marketing the automatic starter 
illustrated, which is especially adapted for starting di- 
rect-current motors of 10 hp. and under. The complete 
mechanism is inclosed in a dust-proof case approximate- 
ly 15 in. high, 17 in. long and 10 in. deep, which may be 
locked to prevent tampering. The line switch, which is 
of the knife type, is operated from the outside of the 
case by a crank handle extending through one end, and 
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STARTER FOR SMALL DIRECT-CURRENT 
ELECTRIC MOTORS 


AUTOMATIC 


the switch may be locked in either off or on position. 
The counter em.f. method of acceleration is used, and 
as the time of acceleration is dependent on the motor 
load, protection is insured against too rapid acceleration. 
For ordinary work two points of acceleration are main- 
tained by the use of one accelerating contractor, buf 
where exceptionally heavy loads are carried, two accel- 
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erating contractors are used, giving three points of ac- 
celeration. Provision is made for protection against 
failure of power, and this feature may be so arranged 
that the motor will be restarted when the power returns 
or so that it will require the services of an operator to 
start it. The latter arrangement is, of course, valuable 
where unexpected starting of the machine would involve 
danger. The starters are built both with and without 
provision for dynamic braking and may also be had with 
a field rheostat for adjustable speed service. 


Rockford Horizontal Drilling, Boring 
and Tapping Machine 

The combination horizontal drilling, boring and tap- 

ping machine shown in the illustration is one of the re- 


cent products of the Rockford Drilling Machine Co., 
Rockford, Ill. The machine is particularly designed for 




















DRILLING, BORING AND TAPPING MACHINE 

Diameter of spindle, 2 1/16 in.; spindle travel. 25 in.; diameter 
of spindle sleeve, 3g in.; feeds per revolution of spindle, seven, 
0.005, 0.007, 02010, 0.014, 0.020, 0.030 and 0.040 in.; hole in 
spindle, No. 5 Morse taper; drive slot in end of spindle, § x § ir.; 
spindle speeds with three- or four-step cone, 9 to 245 r.p.m.; 
spindle speeds with two-step cone, 30 to 185 r.p.m.; spindle speeds 
with gear box, 30 to 250 r.p.m. 


use on large parts where the regular table cannot be 
used to advantage, and has vertical and horizontal move- 
ments of the head and column which permit the spindle 
to work over an area 18 in. high by 36 in. long. The 
company is also prepared to furnish machines which 
will do work over areas up to 36 in. high and 15 ft. long 
in case they are desired. Floor plates and work tables 
are furnished to meet the customer’s specifications. The 
machine may be had in any one of four types of drive, 
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viz., two-, three- or four-step cone pulleys with planetary 
back gears and double friction countershaft; gear box 
giving nine speeds with tight and loose pulleys; constant- 
speed motor with gear box; and variable-speed motor 
drive with back gears giving two ranges of speed. 


Moore Presses 


The illustrations show three different types of presses 
now being manufactured by Moore & Co., Grand Ave. 
and Franklin St., Chicago, Ill. In building these 
presses it has been the intention of the manufacturer 
to provide a large die bed and also to give the punch 
ram a large lift. This is for the purpose of allowing 
the use of large dies for comparatively light work that 
would otherwise have to be done on punch presses of 
greater size, which would be more powerful than neces- 
sary for the work. Fig. 1 shows the No. 4 power punch 
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they have handles projecting from their lower sides, 
which obviate the necessity of reaching for the lever. 
The forged-steel screw is provided with a locknut to 


assist in trying out forming dies, etc. A hardened- 
steel plate is used in the slide where the ends of the 
screw bears, and the nut holding the screw is threaded 
the full length. Fig. 3 shows the company’s No. 3 power 
punch press. Like the No. 4 press it is equipped with 
a solid-web flywheel, positive clutch, forged-steel shaft 
and a brake that is claimed to be large and effective. 


Newton Rail-Drilling Machine 


The machine illustrated is a three-spindle rail-drill- 
ing machine that is one of the recent designs of the 
Newton Machine Tool Works, Inc., 23d and Vine St., 
Philadelphia, Penn. It is intended for drilling the holes 
required in the ends of rails simultaneously. All 





























FIGS. 1 TO 3. 


Fig. 1—No. 4 power punch press. Weight, 2800 lb.; weight of 
flywheel, 575 lb.; size of flywheel, 30 x 43 in.; speed of flywheel, 
115 r.p.m.; diameter of round opening in bed, 8 in.; oblong open- 
ing in bed, 12 x 6 in.; opening through back, 12 in.; center of 
slide to frame, 64 in.; die space on top of bolster plate, with 
stroke down and adjustment up, 8% in. ; distance from bed to gibs, 
123 in.; standard stroke, 24 in.; adjustment of slide, 3 in.; thick- 
ness of bolster plate, 2 in.; square hole in slide for punch-holder 
shanks, 2 in.; floor space over all, 40 x 44 in.; bolster plate, 15 x 
22 in.; slide, 9 x 9 in. 

Fig. 2—No. 2 screw press. Weight, 1978 lb.; standard open- 
ing in bed, 8 x 8 in.; width between uprights, 16 in.; width be- 
tween gibs, 74 in.; distance from bed to slide without bolster 
plate and with slide up, 12 in.; maximum movement of crosshead, 
8} in.; face of crosshead, 7 x 8 in.; square hole in slide for punch 


press. It is equipped with a flywheel of the solid-web 
type and is provided with a positive clutch. The shaft 
is machined from a steel forging and the brake is 
claimed to be of large size and very effective. The 
press is shown with rods in place in front, but these 
can be quickly removed where the work is not heavy 
enough to necessitate their use. Fig. 2 shows the No. 2 
screw press. It is equipped with a forged steel lever 
carrying large weights at each end. As will be noticed 





THREE DIFFERENT TYPES OF MOORE PRESSES 


shanks, 2 in.; top of bolster plate, 153 x 154 in.; thickness of 
bolster plate, 2 in.; diameter of steel screw, 3 in.; pitch of thread 
on screw, 1 in.; length of operating lever, 60 in.; weight of lever 
with two balls, 325 lb.; height of press with slide up, 84 in.; floor 
space of legs, 30 x 35 in. 

Fig. 3—No. 3 punch press. Weight 1800 Ib.; weight of fiy- 
wheel, 370 lb.; size of flywheel, 26 x 4 in.; speed of flywheel, 125 
r.p.m.; round opening in bed, 7 in. in diameter; oblong opening 
in bed, 11 x 6 in.; opening through back, 11 in.; depth of throat 
54 in.: die space on top of bolster plate with stroke down and 
adjustment up, 63 in.; distance from bed to gibs, 84 in. ; standard 
stroke, 2 in.; adjustment of slide, 2 in.; thickness of bolster plate, 
1g in.; square hole in slide for punch-holder shanks, 2 in.; floor 
myece over all, 36 x 38 in.; bolster plate, 14 x 21 in.; face slice, 7 x 
7% in. 


spindles operate separately and can be removed from the 
cross-rail when desired. All important bearings are 
bronze bushed, and all spindles, spindle gears and the 
rack pinions are of nickel steel. The gears are inclosed 
and fully covered, which is also true of the motor-con- 
necting belt. A pump, piping, etc., are provided for 
lubricant. The motor is mounted on a bracket at the 
left side of the machine and connected by a belt to the 
main driving pulleys at the back. From here the drive 







































934.., AMERICAN 
is through bevel and spur gears to the spindles at the 
top of the saddle. The saddle is counterweighted and 
has hand and power feed, the latter being available in 
two steps, 0.04 and 0.007 in. per spindle revolution. The 
table is equipped with an adjustable back plate, a clamp- 
ing end screw and a reversing end slot. The spindles 
are equipped with special holding chucks for driving 
drills of special rail design. Lubricant is held in a tank 

















RAIL-DRILLING MACHINE 


minimum distance between spindle 
centers, 34 in.; maximum distance between spindle centers, 9 in. ; 
maximum distance from top of table to end of spindles, 194 in.; 
size of work table, 16 x 30 in 


MULTIPLE-SPINDLE 
Diameter of spindles, 1] in. ; 


in the base of the machine, which is surrounded by an 
oil tank. The central spindle is stationary, while the two 
outside spindles are adjustable by hand-operated screws 
from a minimum center distance of 33 in. to a maximum 
distance between adjacent spindle centers of 9 in. 


Lichtenberg Type “P” Universal 
Tapping Machine 


H. Lichtenberg, 82 Beaver St., New York City, has 
placed on the market a new tapping machine, which is 
shown in the illustration. The tapping mechanism con- 
sists of a forward and reverse friction drive supported 
between two arms which are pivoted on the rod carry- 
ing the work table. The friction drive is rotated by 
means of a round belt which connects with a grooved 
pulley on the main shaft. A device is included for 
adjusting the tension of this belt, and this.may be 
accomplished either while the machine is at rest or in 
motion. It will be noticed that the tap simply revolves 
while the work-holding table is moved to feed the work. 
The main support is pivoted on the base and has a 
semicircular adjustment sector by means of which the 
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machine may be swung into any position from hori- 
zontal with the tap pointing to the right, to horizontal 
with the tap pointing to the left. It will be seen that 
this feature allows the machine to be used either as a 
horizontal or vertical tapping machine or at any other 
intermediary position which may be more convenient 
for the work in hand. A handwheel may also be 
mounted on the end of the spindle in case hand-tapping 
operations are desired. It will be noticed that the feed 
lever is provided with an extension to the rear by means 
of which the machine may be operated by a foot treadle 
when being used in a vertical position. The work table 
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LICHTENBERG TYPE “P” TAPPING MACHINE 


Diameter of table, 6 in.; distance from center of shaft to 
slide rod, 34 in.; vertical adjustment of table, 6 in.; diameter of 
driving pulley, 5 in.: width of driving pulley, 1} in.4 ben@h space 
7 x 8 in.; weight 40 Ib v4 


can be adjusted to tap work to & giyen dept#fmtid may 
be swung out of the way or nov entirely if desired. 
The hand-tapping attachmenf consists of: a }-in. steel 
rod with a driving wheel and handle on one end, while 
the other end is threaded to accommodate the chuck. 
This spindle is slipped through the, spindle of the tap- 
ping attachment and the chuck scréwed-on the lower 
end. The capacity for machine tapping is up to ,’, in. 
in steel and up to / in. in brass and similar alloys. 
The capacity for hand-tapping work is up to 3} in. 


Bickett Planing Machines 


The Bickett Machine and Manufacturing Co., Cin- 
cinnati, Ohio, is now marketing a changed and greatly 
enlarged line of planing machines, one of the chief fea- 
tures of which is claimed to be the extremely sturdy 
construction. The machines are now made in the fol- 
lowing sizes: 36 x 36 in. heavy, 42 x 36 in. heavy 
widened, 44 x 36 in. heavy widened, 42 x 42 in. stand- 
ard, 42 x 42 in. heavy, 48 x 42 in. heavy widened, 52 
x 42 in. heavy widened and 44 x 44 in. standard. The 
dimensions ‘given under the illustration are those ap- 
plying to the 42 x 42-in. standard type. The cross-rail 
has been fitted with square and bevel gibs, the former 
insuring accurate alignment. The heads on the cross- 
rail are gibbed with a wedge on one side that is con- 
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trolled by a single screw so arranged that any slack 
may be readily taken up. The feed mechanism con- 
sists of a ratchet and pawl which is operated at the end 
of each stroke. At the end of the stroke the pawl falls 
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is trunnioned and fastened to the frame of the machine. 
Each drill head is mounted in a feed sleeve that is 
actuated by a double-pinion and ring gear located con- 
centrically inside of the faceplate. The ring gear is con- 


nected by intermediate compound 











gears to a cam bar that is operated 
by the camshaft in the base of the 
machine. Each feed sleeve is pro- 
vided with a cut-out that permits the 
individual drill heads to be adjusted 
to their proper positions. The main 
spindles are mounted on ball bear- 
ings and are driven by spiral gears 
completely inclosed and running in 
oil. Ball bearings are also used for 
the spiral gear shafts, which extend 
to the rear of the machine and are 
driven by endless belts passing over 
the pulleys with which they are 
equipped. Intermediate idle pulleys 
are used and the upper one is 
mounted with a screw adjustment. 
The feeding mechanism is controlled 
by twe face cams, one on the outside 
of the base for feeding the drill 
heads and the other on the inside of 
the base for operating the feed plun- 
EES ger. The camshaft is driven by a 








BICKETT PLANING MACHINE 


These machines are made in a number of sizes, the specifications of the 42 x 42- 
in. size being as follows: Width of table, 38 in. ; thickness of table, 6 in.; distance cen- 
ter to center of Vs, 174 in.; depth of bed, 22 in.; face of housing, 74 in.; depth of 
cross-rail, 13 in.; length of down feed on rail head, 12 in.; face of bull wheel and 
rack, 5 in.; width of driving pulley, 3§ in.; height 108 in.; width, 102% in. ; 


table, 50 ft. per minute; weight with 8 ft. table, 22,000 Ib. 


into place in such a way that.it gives a positive-feed 
stroke. At the end of the feed stroke the pawl is 
automatically disengaged during the return stroke of 
the bed. 


Langelier Multiple-Spindle Drilling 
Machine for Igmition Tubes 


The Langelier Manufacturing Co., Arlington, Crans- 
ton, R. I., has recently placed on the market the four- 
way, 22-spindle drilling machine shown in the illustra- 
tion, which is for the purpose of drilling ignition tubes. 
It is somewhat similar to the one described on page 724. 
The machine drills 22 holes 0.141 in. in diameter 
through brass tubing with a wall thickness of 0.035 in., 
and it is claimed the output of tubes is 20 per minute, 
the machine being entirely automatic in operation. The 
tubes are pushed from the magazine at the front of the 
machine into the jig in which are located guide bushings. 
The tubes are held firmly while being operated upon, 
and after being completed are pushed to the rear of 
the machine, where they fall into a chute. The jig is 
provided with a chamber into which is led compressed 
air and oil, these keeping the inside of the jig free 
from chips and the oil lubricating the drills. The 
feeding mechanism is provided with a collapsing ar- 
rangement to avoid breakage in case a tube should be 
jammed for any cause. The magazine slide can be 
quickly removed or replaced when it is desired to re- 
move the drills. Four multiple-drilling spindle heads 
are mounted radially 90 deg. apart on a faceplate that 


worm and worm gear and is provided 
with a clutch. The spindles operate 
at a speed of 2800 r.p.m. and an oil- 
feed pump is belted to the motor 
shaft to supply the cutting oil. The 
machine occupies floor space 30 in. wide by 60 in. long, 
and is 68 in. high. It is driven by a 5-hp. electric motoY 
of Westinghouse manufacture and weighs 3000 Ib. 


speed of 

















LANGELIER MULTIPLE-SPINDLE DRILLING MACHINE 
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Keeping the Workman on the Job 


MONG many manufacturers the biggest problem 

with respect to the labor situation today is keep- 
ing continually on the job those workmen who cannot 
stand prosperity. 

A few days ago an official of one of the big agricul- 
tural implement manufacturing concerns said that his 
men were holding back 40 per cent., or in other words 
were only delivering 60 per cent., of the amount of out- 
put which they had given in normal times. This is a 
rather broad assertion, and while it is questionable 
whether the actual deficiency.in.output is really as large 
as stated, still the general complaint of employers is 
that their men now do less when at work and stay away 
from the shops oftener than previously. 

The official in the case above mentioned has devoted 
much of his time to welfare work among the employees, 
and the concern with which he is connected has prob- 
ably done more than the average shop in the way of 
health insurance, accident prevention, improvement in 
working conditions, adequate lunch facilities and similar 
projects which should tend to hold the workman to his 
job. However, so far they have done nothing in respect 
to paying bonuses for attendance at work, a matter to 
which many advanced employment experts are at pres- 
ent giving their thoughts. 

With the idea of encouraging steady attendance by 
their employees, most of whom are highly skilled ma- 
chinists, and at the same time urging them to thrift 
and war-saving work, the Queen City Machine Tool Co. 
of Cincinnati has adopted a unique scheme of giving 
war-saving thrift stamps as a bonus to those employees 
who are constant in their shop attendance. This has 
two advantages—first it gives the men a worthwhile 
bonus, and secondly it is in such form that the men 
are further encouraged to save rather than to spend as 
might be the case had the bonus been given in money. 
Besides these advantages it promotes in the workman 
the idea that he is doing his bit to help win the war. 

If a workman unfortunately loses time during a 
given month because of accident or sickness, rather than 
further discourage him the company provides for the 
payment of a graduated bonus which depends on the 
amount of time lost in a calendar month. 

Continuous attendance with no lost time in a 30-day 
period carries the highest bonus, and for this the work- 
man is given five thrift stamps. When time not ex- 
ceeding 10 hours has been lost four stamps, and for 
over 10 hours and not over 30 the bonus is two stamps. 
In many factories today if the average workman loses 
no more than 30 hours a month his attendance record 
would be considered very high. 

There is still a further bonus. If a workman loses 
no time in three consecutive months he receives 15 
thrift stamps and the company adds one to make the 
necessary 16 that is required to give him a $5 war- 
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saving stamp. Up to now about 10 per cent. of the 
employees are receiving the $5 war stamps—a very 
remarkable record. 

Another interesting feature of this shop is that in 
order to take care of the pressure of war work on ma- 
chine-tool builders it runs every evening until 6:30. 
The men thus put in 73 hours’ extra time every week, 
for which they are given 10 hours. This scheme avoids 
long overtime hours two or three nights a week, which 
is the custom in many shops, does not unduly tire the 
men and lets them out in time for them to have their 
customary evening amusement. 

Consideration is also given to the man who remains 
30 days in the shop. By that time it is believed that 
he is of more worth than he was at the time when he 
was hired, so his rate of pay is automatically advanced 
24 cents an hour. Other workmen can increase their 
rates by decreasing for a certain period the time con- 
sumed on any regular job. Although the shop does not 
run any piecework very close watch is kept of the time 
required for the regular operations, and when a work- 
man can show that for several consecutive periods he has 
reduced the time previously required to perform an 
operation he is entitled to a raise. This puts all the 
men on their mettle to push the work through, and 
they become anxious to make all possible improvements. 


Attempted Unpatriotic §Profiteering 


OT long ago it was decided to refit one of the 

large passenger-carrying ships for use as a trans- 
port. Bids were called for asking firms to name a 
contract price and time limit for the work. The bids 
came from four firms, the first two being connected, 
though not openly. The highest bid was $210,500, with 
40 days’ time limit; the next from the “underground 
connected” firm was for $195,000, 40 days’ time; the 
third bid was for $128,500 and 20 days; the fourth 
was for $65,875 and the time 11 days. 

Examination of the fourth bidder’s experience, stand- 
ing and reputation for good work proved satisfactory 
and he was given the contract. The work was well 
done and on time, and we could quote the actual profit, 
but will only say that it was ample. 

An examination of the foregoing figures (and we 
have the names of each bidder in our files) would 
show that the next lowest bidder, if he had been given 
the contract, would have reaped a profit at least equal 
to what the whole job actually did cost the Government. 
The highest bidder would have cleared approximately 
$150,000 on a job which was done by a firm not so 
well equipped for $65,875! Profiteers of the type of 
the first three bidders are as surely on the side of 
the Hun as any Prussian. Every dollar they steal from 
the Government by contracts at exorbitant prices takes 
that much out of the pockets of the people and away 
from our boys over there. 
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Washington, D. C., May 25, 1918—There is consider- 
able talk from time to time in regard to the unfair 
way in which both officers and privates are sometimes 


subjected to special expenses. A glance in some of the 
tailors’ windows in Washington and other cities will 
show very clearly that officers’ uniforms and equipment 
are certainly sold at a very high price. Inquiry at the 
War Department, however, reveals the fact that it is 
not necessary for officers to pay exorbitant prices for 
all their equipment, as much of it can be secured from 
the depot quartermaster at the prices named in the fol- 
lowing list: 

CLOTHING AND EQUIPAGE AUTHORIZED FOR SALE TO 

OFFICERS, VIZ., EQUIPMENT C 


Equip- 


ment C Articles Price 
1 Belt, waist, each. $0.17 
2 Breeches, wool, aise a ore nee kaes 2.72 
2 Breeches, cotton, pair. eee 1.19 
Chevrons, cotton, O. D., ‘pair. Mmphand .45 
Chevrons, O. D., gir et For ‘ : .47 
2 Coats, cotton, 0 Ses i Eee Od eT Ses 1.65 
2 Coats, woolen, O ear eee 4.97 
Coats, denim, each. . aac ata ; ; EP 1.17 
GS rr bicecaiteateie ot iareibiaNe .65 
4 Drawers, summer, pair........... : a rae .30 
! eee een, Bat... ---- pias EE 1.75 
! Hats, denim, each. ............ . ; .23 
! Hats, service, SRE rer iWiinseaaiacets ee 
2) Laces, breeches, pair ee et er : Renae Se .02 
2 Laces, leggin, _- ack pean .92 
2 ON ESE Pere tr reer re er .02 
2 Shirts, io, 0. D., each ses ett Gee aaa aaah ae ; 3.03 
6 Stockings, cotton, pair. Sp dikdedes auweseitele’ .10 
6 Stockings, wool, light weight, pair... . pcbivnds esdeameee .25 
2 Tags, i entification and tape. ; cae nade hi 2 le beatae .01 
4 UI, oo vn cccscessveessessenen sees 35 
1 I ect ictdiee reson e neces reenwnn Geko ee 12.50 
2 Shoes, russet, pair. ovens nik eisai seetirasdite ii 4.50 
i Slickers, each. ieee we la ple ig ae aa cas ial 3.85 
Leggings, canvas, foot, pair ae eS er eT se ee . 88 
Trousers, denim, pair. . SE OT ORE Te FR Te 
Equipage 
: Bags, barrack... . pissnewee~s. RE eT Or I i ata 8.4 
r, mosquito, single rere Aree er er ee “ 
1 Basin, canvas........ Ss 6 ae on aden eating .36 
2 Blankets, O. D., light wigs. SSR ASE NE AP SAP AE 4.50 
I Bucket, canvas....... POR EP TE, REA .76 
! ak as ote srirtasiaar Shi @ Rigo RII 2.72 
I IE et, ee os eh ee eemtetees 6.30 
Rot bedding. ha allie at a tesco are Sa Se lc eet tr eno nam a 
oe onic Candie hhh kk sae as he meee 
Sacks, Hothing... shia whales sate 1. 
Whistle, Kingley..... edstundidawesenees ; 
I Whistle, siren......... 39 


It is of course quite seattle that the articles bought at 
the depot quartermaster’s might not have exactly the 
same tone or style as those purchased from a smart 
tailor, and if the officer feels that the extra style is worth 
the added price he can have no great kick coming at the 
cost of some of these articles even though they are sold 
at what is undoubtedly an exorbitant price. 

There are so many opportunities to go wrong in han- 
dling such a stupendous problem as the organization of 
the new army in a nonmilitary country that it is refresh- 
ing to find instances of this kind where there is appar- 
ently no reasonable cause for complaint. 

The question of priority is becoming increasingly diffi- 
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cult, and from present appearances is likely to become 
more so as time goes on. 

Manufacturers of small machinery which can by no 
stretch of the imagination be called nonessentials are 
finding it increasingly difficult to obtain pig iron. Some 
of the furnaces are requesting that they report as to 
where every pound of their castings go to, so as to 
assist the furnaces in securing orders for coke with 
which to operate their plants. 

It is of course easy to understand the reasons which 
prompt these inquiries, but it sometimes seems as though 
the present Government method of distributing iron 
and coke does not sufficiently bear in mind the fact that 
many small concerns are manufacturing goods for stock 
and that nearly all of this will eventually go into Govern- 
ment service either directly or indirectly. 

On the other hand it is utterly impossible for the 
manufacturer of such things as chucks, pumps, grinding 
machines and similar small machines to know in advance 
exactly where his machines are going. If no one manu- 
factures these for stock there will soon be no open 
market from which the Government can obtain im- 
mediate deliveries and on which it depends to a consider- 
able extent. It can be readily seen that it is impossible 
for the manufacturers in question to give the ultimate 
destination of their products, and yet this seems to be 
one of the requirements at the present time if sufficient 
pig iron is to be obtained for continuing the business. 

The theory seems to be that everyone who is selling 
goods to the United States Government has a large con- 
tract which will require several months to complete and 
that the exact tonnage for this contraét can be figured 
out in advance. This entirely eliminates the small orders 
for products taken from the shelf and which, until very 
recently at least, have formed a goodly share of the 
Government orders. 

It certainly seems necessary for someone to devise a 
means whereby small manufacturers of this kind can 
secure the pig iron necessary to carry on their work 
without furnishing an exact list of every contract into 
which the castings made will enter. In fact, as can 
readily be seen, it is utterly impossible to do this in the 
cases named and on the other hand maintain a supply 
of needed products for Government use. If the small 


manufacturers themselves can get together and offer 
some practical suggestions as to how this can be accom- 
plished it will be very helpful, and will, I am sure, be 
appreciated by those in charge of this work. We must 
not forget that there is much to be done and that help- 
ful ideas are always in order. 
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Cc. G. Tarkington is now in charge of the 
Mechanical Appliance Co.’s Washington of- 
fice, 1407 L St. NW., Washington, D. C. 

R, W. Ellingham has resigned from the 
Bilton Machine Tool Co., Bridgeport, Conn., 
to enter the employ of the Heald Machjne 
Co. as works manager. 

Palmer D. Weeks, formerly with the 
Dale-Brewster Machinery Co., has or- 
ganized the D. Weeks Machine Tool Co, 
with offices at 1270 Broadway, New York. 


I. G. Stutsman has been appointed 
manager of the Milwaukee office of Man- 
ning, Maxwell & Moore. Mr. Stutsman was 
for several years superintendent of the 
frog and switch shop of the Chicago, Mil- 
waukee & St. Paul Railroad at Tomah, 
Wis., and more recently master mechanic 
i the Four Lakes Ordnance Co., Madison, 

Vis. 

Charles A. Coffin, chairman of the board 
of directors of the General Electric Co. of 
Schenectady, N. Y., and head of the Franco- 
American Clearing House in New York, 
is the only officer of the Legion of Honor 
in America. This honor was recently 
bestowed upon Mr. Coffin by the ex-assist- 
ant French War Secretary, Justin Godart, 
in recognition of his work at the Franco- 
American Clearing House and for his ef- 
forts to develop a system of scholarships 
for Americans in French universities. 

Archer A. Landon, Buffalo, N. Y., vice 
president of the American Radiator Co., 
has accepted an appointment to have charge 
of a division of aircraft production. Mr. 
Landon has had wide experience in direct- 
ing production on a large scale. For many 
years he has been intrusted with that re- 
sponsibility at home and abroad for the 
American Radiator Co., which operates a 
large number of plants in this country, and 
before the war was one of the largest 
American manufacturers in Europe. 
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The John Wilfert Co. of New York, 
Brooklyn, St. Louis and Buenos Ayres will 
market and distribute the products of the 
Hawes Foundry and Equipment Co. 


The Machinery Co. of America, Grand 
Rapids, Mich., manufacturer of grinding 
machines for slitting saws, will be located 
at Big Rapids, Mich., after June 1. 1918. 

The Tyler Manufacturing Co., 64 Pearl 
St., Boston, Mass., is the new name of the 
Bantam Manufacturing Co. There is no 
change in the personnel or management. 


The Eastern Flexible Conduijt Co., 594 
Johnson Ave., Brooklyn, N. Y., has changed 
its name to Eastern Tube and Tool Co., Inc. 
This company has added to its present line 
the manufacture of drill chucks and small 
tools. 

A. Gulowsen of Christiania, Norway 
manufacturer of the “Grei” heavy-oil en- 
gine, has incorporated the Gulowsen Grei 
Engine Co. at Seattle, Wash., and is erect- 
ing a large modern factory for supplying 
the American trade. 

The J. R. Stone Tool and Supply Co. of 
Detroit, Mich., is now located at Warren 
and Woodward Aves., where it has leased 
for a long term of years 10,000 sq.ft. of 
floor space for its machinery and supplies 
display and salesrooms. 

The Malm Engineering Co., Philadelphia, 
has leased the exclusive rights to manufac- 
ture rotary punching machinery’ under 
patents belonging to the Malm Machine 
Co., Dayton, Ohid. Its offices and works 
are located in Philadelphia. 

The Hawes Foundry and Equipment Co., 
with a capitalization of $250,000, recently 
announced the acquisition of the Central 
Bronze Co., which will coéperate with its 
other plants in turning out a complete line 
of bronze valves and fittings for steam- 
engineering and industrial work. 

Driver-Harris Co., Harrison, N. J., has 
elected the following officers: Frank L. 
Driver, president; Arlington Bensel, first 
vice president; Leon O. art, second vice 
president; Frank L. Driver, Jr., third vice 
president; Percival E, Reeves, treasurer ; 
Stanley M. Tracy, assistant treasurer; M. 
Cc. Harris, secretary. Wilbur B. Driver, 
formerly vice president, has retired from ac- 
tive participation in the business. 


Trade Catalogs 


Improved Rivett Thread Tool. The 
Rivett Lathe and Grinder Co., Brighton Dis- 
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trict of Boston, Mass. Booklet. Pp. 20; 
83 x 113} in. Containing a detailed descrip- 
tion and also several illustrations. 


The Trackless Train. Mercury Manu- 
facturing Co., Chicago, Ill. An eight-page 
paper 8 x 11 in.; published monthly in 
the interest of better industrial-haulage 
systems. Upon request it will be forward- 
ed regularly to interested parties. 


The H. E. Barton Tool Co., 106 South Jef- 
ferson St., Chicago, Ill., announces the pub- 
lication of a 500-page catalog, 44.x7_ in. 
covering twist drills, taps, reamers, ~~ | 
cutters, dies, hacksaw blades, chucks an 
other small tools. 


High Grade Lathes and —— -- The 
Springfield Machine Tool Co., Springfield, 
Ohio. Catalog No. 1. Pp. 64; 9x6in. A 
general description of lathes and shapers, 
their parts and accessories as manufactured 
by this company is here given. 


The 34-in. Lo-swing Lathe. Fitchburg 
Machine Works, Fitchburg, Mass. Booklet. 
Pp. 24; 6 x 9 in. This booklet illustrates 
and describes the Lo-swing lathe, and shows 
with a number of line drawings some typi- 
cal tool set-ups covering a wide field of 
work. 

The 3j-in. Lo-swing Lathe. Fitchburg 
Machine Works, Fitchburg, Mass. Booklet. 
Pp. 26; 6 x 9 in. Giving a description and 
a number of illustrations of the 8-in. Lo- 
swing lathe. A number of line cuts are 
included, showing a few of the typical set- 
ups used on this machine. 

The National Factory Systems. National 
Seale Co., Chicopee Falls, Mass. Catalog. 
Pp. 60; 9x12in.; illustrating and describ- 
ing the National counting and weighing ma- 
chines, the National Chapman elevating 
trucks, National calling system and “Multi- 
Unit” sectional-steel shelving. 

The Fortin 5-Spindle Drillhead. Spafford 
Tool Works, Hartford, Conn. Circular. Pp. 
4; 63 x 94 in. An illustration of the 
Fortin 5-spindle turret drill head attach- 
ment, together with a description of the 
machine. The attachment is shown both 
separate and attached to the drilling-ma- 
chine spindle. 


H. P. M. Hydraulic Valves and Fittings. 
The Hydraulic Press Manufacturing Co., 
Mount Gilead, Ohio. Catalog 43. Pp. 60, 
10x 83 in. This new catalog of hydraulic 
valves and fittings has just been issued and 
presents the complete H. P. M. products. 
The four general classes of hydraulic valves, 
operating, check, knock-out and safety, are 
clearly illustrated and described. Standard 
types of hydraulic fittings are listed; also 
accumulator controls, pressure gages, hy- 
draulic pipes, etc. Interested parties may 
obtain copies from the above address. 





New Publications 











Taylor System in Franklin Management— 
By Major George D. Babcock, in col- 
laboration with Reginald Trautschold 
with a foreword by Carl G. Barth. 
Two hundred and seventy pages; 53 
x 74 in.; numerous illustrations and 
charts; cloth. Published by the En- 
gineering Magazine Co., 6 East 39th 
St., New York City. Price $3. 

In 1908 the men in charge of the H. H. 
Franklin Manufacturing Co. decided on 
the adoption of the Taylor System of 
Scientific Management as a method of im- 
proving conditions in this plant, which 
was at that time considered to be up to 
date. The results obtained are truly re- 
markable, and at the present time the 
Franklin plant is considered by the lead- 
ing exponents of the Taylor system to be 
one of the best examples of this form of 
management in existence. After taking up 
the company’s reasons for deciding upon 
the system the author takes up Dr. Tay- 
lor’s four underlying principles of man- 
agement—development of a true science of 
management, scientific selection of work- 
men, scientific education and development 
of workmen, and intimate friendly codpera- 
tion between the management and the men 
—individually and collectively and shows 
their practical application to the problems 
at the Franklin plant. The control sys- 
tem, which is really an addition to the 
work of Dr. Taylor is described in detail. 
The author then devotes two chapters to 
the changes that have been brought about. 
These changes are many and varied and 
involve not only the work, methods labor 
problems and costs but many other equally 
important problems as well. Chapter X, 
which shows graphically the results at- 
tained, is of particular interest. Two ap- 
pendixes have been added—the first tak- 
ing up various problems relating to the 
determination of wages rates at the Frank- 
lin shops and the second taking up meth- 
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ods for applying scientific management to 
repair shops, factories manufacturing small 
parts and plants with uniform manufac- 
ture. This latter appendix is of particular 
interest. 

The chapter headings are as follows: |, 
Factory Conditions in Nineteen Hundred 
and Eight; II, Investigation of the Taylor 
System; III, Classification and Standarid- 
ization; IV, Establishing Control; V, The 
Schedule, Control Boards and Pnuematic 
Despatch Tubes; VI, Employment and 
Rate Fixing; VII, Organization Classifi- 
eation; VIII, Changes in Product and 
Method; IX, Changes Which Have Af- 
fected the Men; X, The Results Graphi- 
cally Depicted. Appendix I, Wage Rates 
in the Franklin Shops; Appendix II Ex- 
amples in Application of Scientific Man- 
agement. 2 





Forthcoming Meetings 











American Society of Mecnanical Engi- 
neers. Monthly meeting, second Tuesday 
Calvin W. Rice, secretary, 29 West 39th 
St., New York City. 

American Society of Mechanical Engi- 
neers. Spring meeting at Worcester, Mass., 
June 4, 5, 6 and 7, with headquarters at 
the Hotel Bancroft. 


The American Society for Testing Materi- 
als will hold its twenty-first annual meet- 
ing at Atlantic City, N. J., June 25-28, with 
headquarters at the Hotel Traymore. The 
permanent headquarters of the secretary- 
treasurer are under the name of the so- 
ciety, Philadelphia, Penn. 


Boston Branch National Metal Trades’ 
Association. Monthly meeting on _ first 
Wednesday of each month. Young’s Hotel. 
Ponald MH. C. Tullock, Jr., secretary. Room 
41, 166 Devonshire St., Boston, Mass. 


Engineers’ Society of Western Pennsyl- 
vania. Monthly meeting, third Tuesday; 
section meeting, first Tuesday. Elmer K. 
Hiies, secretary, Oliver Building, Pitts- 
burgh, Penn. 


The next convention and exhibit of the 
Georgia Retail Hardware Association will 
be held at Savannah, Ga., June 4, 5 and 6, 
1918, with the Savannah Hotel as head- 
quarters. Exhibits and convention sessions 
will be held in the new municipal audi- 
torium on Barnard St. Walter Harlan, 44 
Boulevard Circle, Atlanta, Ga., is secretary 
of the association. 

The National Gas Engine Association will 
hold its eleventh annual meeting at the 
Hotel Sherman, Chicago, Ill., June 3 and 4. 
The headquarters of the association are at 
Lakemont, N. Y. 


New England Foundrymen’s Association. 
Regular meeting. second Wednesday of 
each month. Exchange Club, Boston, Mass. 
Fred F. Stockwell, 205 Broadway, Cam- 
bridgeport, Mass. 


Philadelphia Foundrymen’s Association. 
Meetings first Wednesday of each month 
Manufacturers’ Club, Philadelphia, Penn. 
Howard Evans, secretary, Pier 45, North 
Philadelphia, Penn. 


Providence Engineering Society. Month- 
ly meeting fourth Wednesday of each 
month. <A. E. Thornley, corresponding sec- 
retary, P. O. Box 796, Providence, R. I. 


Rochester Society of Technical Drafts- 
men. Monthly meeting, last Thursday. O 
L. Angevine, Jr., secretary, 857 Genesee St., 
Rochester, N. Y. 


Society of Automotive Engineers, 29 
West 39th St., New York. Summer meet- 
ing to be held at Dayton, Ohio, June 17-18. 
Complete war program, at least half of it 
being devoted to the actual demonstration 
of war apparatus. All meetings will be 
held at Triangle Park, a dinner being 
served Monday evening and _ luncheons 
each noon. Reservations may be secured 
at hotels Miami, Holden, Algonquin, Phil- 
lips and Bechel, or by writing the Dayton 
S. A. E. Committee, 137 North Ludlow St.. 
Dayton, Ohio. 


Superintendents’ and Foremen’s Club of 
Cleveland. Monthly meeting, third Satur- 
day. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 


Western Society of Engineers, Chicago, 
Ill. Regular meetings, first, second, third 
and fourth Mondays of each month, except 
July and August. Edgar S. Nethercut, sec- 
retary. 1735 Monadnock Block, Chicago, I). 


Technical League of America. Regular 
meeting, second Friday of each month. 
Oscar S. Teale, secretary, 35 Broadway, 
New York City. 
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Condensed-Clipping Index of Equipment 


Clip, paste on 3 x 5- in. cards and file as desired 


Gear Tooth Rounding Machine Drilling Machine 
Charles H. Walker Machinery Co., 42-44 East Larned St., Aurora Tool Works, Aurora, Ind. 
yetroit, Mich. “American Machinist,” May 9, 1918 
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A improved form of _ the 
mod+! previously described on 
page 439, vol. 46. A double-ec- 
centric spindle ~ bearing gives 
any degree of offset necessary 
for work with any pitch from 
20 to 24. The spindle is mounted 
on ball bearings and the drive 
is through a Carlyle-Johnson 
friction clutch. The work- 
holding spindle may be tilted to 
15 deg. Oiling.is by the splash 
system and the capacities 
claimed are from four to twenty- 
six teeth per minute, depending 
upon the pitch. 


This machine is of the friction-back- 
geared type with speed-box drive, all 
moving parts except the spindle and 
feed rod being inclosed. Capacity, 28 
in. All bearings and gears run sub- 
merged in oil and gage glasses are 
provided. All gears are of the spiral, 
stub-tooth form and 16 speeds are 
available. A lubricant reservoir is 
cast integral with the base. A fric- 
tion-tapping attachment can be fur- 
nished if desired. 
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Toolholder, “Bull Dog” : Filing Machine 
The Green Bay Drive Calk Co., Green Bay, Wis. : Advance Engineering Co., 848 Massachusetts Ave., Indianapolis, 
Ind. 


“American Machinist,” May 16. 1918 








Of compact construction with 
| moving parts balanced and in- 
closed. All bearings and wear- 
ing surfaces are of bronze and 
are replaceable. The table may 
be tilted to an angle of 10 deg. 
on either side of the central or 
vertical position and may be 
turned around on the base so 
that the pulleys can be located 
' on either side or at the rear. 
' The spindle is provided with a 
special clamping device, by 
means of which a 3 x #-in. flat 
file may be used on the machine. 
the files ordinarily used being of 
the 4-in. round or j-in. square 
shank variety. Height, 114 in.; 
stroke, 1 in.; weight, 40 Ib.; 
speed, 500 strokes per minute. 
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| 
Made in five different sizes, either straight or with right-hand ; 
or left-hand offset. in sizes from 4 x 1§ x 6 in. accommodating a ,; 
fs-in. square cutter, up to 1 x 2 x 11 in. accommodating a §-in. | 
square cutter. The feature of this device is the center piece, | 
which is pivoted and has at one end a sharp point or tongue and | 
on the other end a setscrew. When the tool bit is long it is held | 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 














by both the tongue and setscrew and when short is held by the 
tongue only. 


Circuit-Breakers, Self-Timing 
The Roller Smith Co., 233 Broadway, New York City 
“American Machinist,” May 16, 1918 


Sawing Machine, Cold-Metal 
Swind Machinery Co., Widener Building, Philadelphia, Penn. 
“American Machinist,” May 16, 1918 


The illustration shows one of 
a line of self-timing circuit- 
breakers now being manufac- 
tured by this company. The 
particular one illustrated is of 
; the 60-amp., 250-volt, three-pole 
, type with rigid arm, plain over- 
load circuit-breaker, two self- 








This machine is automatic in 
action and is driven direct from 
the line shaft by means of a 
single pulley. The oscillatory, 
cylindrical carrier is mounted in 
the frame of the machine and is 
provided with an _ eccentrically j 
mounted saw spindle, the carrier 
being rotated by means of a 
rack-and-pinion mechanism. A 
clutch is incorporated in the 
pulley. Floor space, 30 x 18 in.; 
capacity, up to 33 in. rounds; 
size of saw, 14 x ¥ in.; net 
weight, 1100 Ib.; size of cylin- 
drical carrier, 18% in. in dia- 
meter by 10 in. wide. 


| timing attachments and wall 
¢ mounting. Two independent 
{ controls are used—one thermal, 
i being operated by the expansion 
of a metal rod heated by the 
passage of the same current 
which drives the motor, the 
other being electromagnetic in- 
stantaneously operating in the 
case of a heavy overload. Both 
| eontrols are adjustable. The 
| eircuit-breakers are made in a 
| 
! 


























large variety of forms. 


Shell- Turning Attachment for Lathes | Shaping Machine, Wood : ; 
Amalgamated Machinery Corporation, Chicago, IIl. : Oliver Machinery Co., Grand Rapids, Mich. 
“American Machinist,” May 16, 1918 “American Machinist,” May 23, 1918 


Speed, 7000 r.p.m.; vertical 
adjustment, 6 in. ; length of 
collars, 84 in. diameter of 
spindle at collars, 14 in., at top 
bearing ; 2% in., at bottom bear- 
ngs 1% in. length of top bear- 
ing, 74 in. ; length of bottom 
bearing, 44 in. : width of driving 
belt, 4 in.; number of rings, 3; 
hole in smallest ring, 2 in.; size 
of table, 60 x 36 in.; distance 
from front and side edges to 
spindle, 18 in.; distance from 
center to center of spindles, 24 
in.; height from floor to table, 
36 in. ; diameter of holes in table, 
8 in.; floor space, 60 x 44 in.; 
horsepower recommended, 73. 


This is a development of the 
shell-turning device shown on 
Page 483, Vol. 46. The device 
has two cutting tools so ar- 
ranged that one follows the 
curve at the nose end while the 
other turns the straight part of 
the shell bod y. It is claimed 
that the construction is such 
that the disadvantage of the 
ordinary method, wherein the 
angie presented to the work by 
the cutting edge of the tool is 
— antly changing, is over- 

né 
























Patent Applied For 
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IRON AND STEEL 


The Government Schedule of steel prices went into effect Sept. 24. 
Pig iron was set at $33 per ton; pig iron differentials were announced by 
the American Iron and Steel Institute on Nov. 3. Washington announced 
sheet and pipe prices on Nov. 5. Warehouse prices have been revised, as 
shown, by agreement between the War Industries Board and the ware- 
houses; new schedule in effect Nov. 15. Effective Apr. 1, the price of 
basic iron was fixed at $32. and standard Bessemer at $35.20 at Valley 
furnace, prices of other irons remaining the same as last quarter. 


PIG IRON—Quotations per ton were current as follows at the points 
and dates indicated: 





Cur- One Month One 
rent Ago Year Ago 
No *% Southern Foundry, Birmingham.. $33.00 $33.00 $40.00 
No. 2X, Rs 64 0k bh 066040 6% 34.25 ape 44.00 
No. = Northern Foundry. Cateage baa wan 33.00 37.00 45.00 
* Bessemer. Pitteburah ....... aan 25 45.00 
.  — \SiPGPGPSP SSeS Sra arse 32.00 95 42.00 
No. x, DEED coWecscecsesaceus 34.25 7d 44.00 
 & 2 Perr pyre er ae 33.00 95 43.00 
No. 2 Southern Cincinnati............ 35.90 90 42.90 
Basic, Eastern Pennsylvania........... 32.75 75 42.00 
*Delivered Pittsburgh; f.o.b. Valley, 95 cents less. 
STEEL SHAPES—tThe following base prices per 100 Ib. are for 
structural shapes 3 in. by % in. and larger, and plates % in. and 


heavier, from jobbers’ warehouses at the cities named: 


-—— New York 


—— es -—Chicago—, 

One One One 
Current Month Year Current Year Current Year 

Ago Ago Ago Ago 
Structural shapes . 0 195 $4.195 $5.00 $4.20 $5.00 $4.20 $4.50 
Soft steel bars ..... 095 4.095 4.75 4.20 4.50 4.10 5.00 
Soft steel bar shapes. 095 4.095 4.50 410 4.50 


Plates, 4 to lin. thick 4.445 4.445 7.00 4.45 6.50 


BAR IRON—Prices per 100 Ib. at the places named are as follows: 


Current One Year Ago 
P,Q be ep b eden Ceres eneet 5 $4.00 
ones Se f errr 4.70 4.60 
Warehouse. Cleveland .............eee0- 4.10 4.50 
ee ne bk ee en eee eke 4.10 4.50 


STEEL SHEETS—tThe following are the prices in cents per 
pound from jobbers’ warehouse at the cities named: 


7 a -— New York —. Cleveland -—Chicago— 
Es3 a 
sou ge 4626S ge te 28e se 28 
RAO Of CA O< OF Om OF Onc 
®No. 28 blaok....... 5.00 6445 6445 9.25 6.385 8.25 645 7.50 
°No. 26 black....... 4.90 6.345 6.345 9.15 6.285 8.15 6.35 7.40 
*Nos. 22 and 24 black 4.85 6.295 6.295 9.10 6.235 8.10 6.30 7.35 
Nos. 18 and 20 black 4.80 6.245 6.245 9.05 6.185 8.05 6.25 7.30 
No. 16 blue annealed 4.45 5.645 5.645 8.70 5.585 7.95 5.65 7.70 
No. 14 blue annealed. 4.35 5.545 5.545 8.60 5.485 7.85 5.55 7.60 
No 10 blue annealed. 4.25 5.445 5.445 8.50 5.385 7.75 545 7.50 
*No. 28 galvanized... 6.25 7.69 7.695 11.00 7.635 10.00 7.70 9.50 
*No. 26 galvanized... 5.95 7.395 vy 10.70 335 9.70 7.40 9.20 
No. 24 galvanized... 5.80 7.245 7.245 10.55 7.185 9.55 7.40 9.05 


*For painted corrugated sheets add 30c. per 100 Ib. for 25 to 28 gage: 
25c. for 19 to 24 gages; for galvanised corrugated sheets add 5c., all gages. 


COLD DRAWN STEEL SHAFTING—From warehouse to consumers 
requiring at least 1000 Ib. of a size (smaller quantities take the standard 
extras) the following discounts hold: 


Current One Year Ago 
ee ee ee ee List plus 10% List plus 25% 
tne we ndeeekeehee be ae en List plus 10% List plus 10% 
Dt calcncdwed eka wes oven euews List plus 10% List plus 10% 


DRILL ROD—Discounts from list price are as follows at the 
places named: 


Extra Standard 
ga eT Te Pert eee te eee 30 % 40% 
GEUGEEEE coer cceceresoccccccenecececeeeesess 35 Go 40 % 
DY seeteeds hie es ewesise cdenbae 660830006 35% 40% 


SWEDISH IRON—The average price per 100 Ib. in 


ton lots, is: 


(NORWAY) 


Current One Year Ago 
EE ee a eee es ee $15.00 $13.00 
DD 4c von debe Rene d ede Kowa wake 15.00 12.00 
DE thecawhsde cena twkat 40600 ¢h60be 17.00 11.50 


In coils an advance of 50c. usually is charged. 
Note—Stock very scarce generally. 


WELDING MATERIAL (SWEDISH)—Prices are as follows in cents 
per pound f.o.b. New York, in 100-Ib. lots and over: 
Welding Wire* Cast-Iron Welding Rods 


+E 42. 4%. %. ty. % * Dy 12 in. long......... 16.00 
@. 8. 4, and No. 10. Oe Oe ME, no ccewes 14.00 
R a er ee We BP Bcc ccccccs 12.00 
ss. ager 21.00@30.00 % by 21 in. long......... 12.00 
No. 14 aud we. 
SE th an wi e *Special Welding Wire 
Se seererrere 5 | GRR, ‘set pcdh te eebecerede-ecare see eee 33.00 
ohO0esebeseaceunsesens 30.00 
Tor Omen, ld (ll BR état ete eesvcccacocséen 33.00 
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MISCELLANEOUS STEEL—The following quotations in cents 
per pound are from warehouse at the places named: 


New York Cleveland Chicago 

Current Current Current 
0 ee ee eee 4.10 4.04 4.00 
Es A ee 6 hehe e 666 bt +4 426 4.25 
Openhearth spring steel.............- .50 . 7.50 
Spring steel Caceaile = OE Lb cman mee 11.00 11.25 11.00 
Coppered FS eo 9.00 8.00 7.00 
CD GE sc kim ae ees ecaceseeces 4.94% 4.75 4.95 
Cold-roljed strip steel............... 9.00 8.25 8.50 
Ce ehh ree kaves ore eees 6.19% 6.00 7.00 


PIPE—tThe following discounts are for carload lots f.o.b. Pittsburgh; 
basing card of Nov. 6, 1917, for steel pipe and for iron pipe: 


BUTT WELD 
teel 
Black Galvanized 


Inches Inches » Galvanised 

%. % and %& 44% 7% to 1%..... 33 % 17% 
i wshcerke e & 60 8% 33% % 
em SO Bisevdsn 51% 37% % 

LAP WEED 

Sten centaeas 44% C—O errr ee 26% 12% 

Bee BD Biaccsss 7% 34% % 3% | eae 28% 15% 

Gee GP Besceces 28% 15% 

BUTT WELD bn e STRONG PLAIN ENDS 
%. % and & 40 % sia % to 1%..... 33% 18% 
Pre = eae 45% 33 % % 

7 We Weeaces 49% 36% % 

LAP WELD. EXTRA STRONG PLAIN ENDS 
SS 42% 4 - ares 27% 14% 
2% Se 45 % 33%% 2 7 Sr 29.% 17% 
See Ge Weccece 44% 32% % 4 , an 28% 16% 


Stock discounts in cities named are as follows: 
—New bab eee ~ Be ae - 


Black vanized Black veniacd Black vanized 
% to 3 in. steel butt welded 38% 22% 43% 28 % 41.9% 26. 9% 
3% to 6 in, steel lap welded 18% ‘List 39 % 23% 37.9% 23.9% 


Malleable fittings. Class B and C, from New York stock sell at list 
price. Cast iron, standard sizes, 15 and 5%. 


METALS 


MISCELLANEOUS METALS—Present and past New York quotations 
in cents per pound, in carload lots: 


Cur- One One Year 

rent Month Ago Ago 

SO, GD oct ewes re cceneves 23.50* 23.50 29.50 
— a Gee i 85. 00 re 
cea eedseheheoelerseosonnevese 7.05 7.25 me 
errr TT TTT TTT TE Cee 7.50 7°50 9.50 

*Government price 
ST. LOUIS 

Sikhs sth) 6.06 kee Ohh kas eee eee oe 6.85 7.10 10.50 
DED. iva 6 wee ORES RENE C ROK CR CO Ow Os 7.25 7.25 10.75 


At the places named, the following prices in cents per pound prevail, 
for 1 ton or more: 
-——New York———_. —Cleveland—, — Chicago— 


<= 

£2 eo 3° Le Bo £2 o89 

s& oot © te = © t & co’ 

of Oz< me 860Ok ~< BE Ore 

Copper sheets, base.32.50-33.00 32.00 42.00 34.00 42.00 32.50 43.00 
Copper wire (carload 

Dh sasuscscaes 31.00 32.00 39.50 34.00 41.00 32.00 40.00 

Brass sheets ...... 31.75 30.75 45.00 30.00 43.00 30.00 43.50 

Brass pipe base.... 36.50 36.50 47.50 41.00 50.00 40.00 47.50 
Solder %™% and % 

(ease lots) ..... 69.75 62.00 40.38 60.00 39.50 70.00 38.00 


Note:—Solder very scarce. 

Copper sheets quoted abeve hot rolled 16 oz.. cold rolled 14 oz. and 
heavier. add ic.: polished takes lic. per sq.ft. extra for 20-in. widths and 
under; over 20 in., 2c. 


BRASS RODS—The following quotations are for large lots, 
mill, 100 lb. and over, warehouse; 25% to be added to mill prices 
for extras; 50% to be added to warehouse price for extras: 


Current One Year Ago 
OEE eee ee ee ee $25.25 $42.00 
PE, 2b cade kee eke Rae ee ed Ow eee OMe 26.25 4550 
kee Oe ea Ob ees 06 66 we O66 30.00 42.00 
eh 6b Cie ME Eee e hehe Oe ae 28.00 42.50 


ZINC SHEETS—tThe following prices in cents per pound prevail: 


ke ee rec eee Khia kek trek eee eee aems 19.00 
——In Casks——_, -—Broken Lots— 
Cur Oo Cur- One 
rent Year Ago rent Year A 
chose ebeoceedeeer 21.56 2. 23.00 23.00 
PE hébvendenkh< ox 17.00 23.00 17.50 23.25 
a 21.00 22.50 21.50 23.00 


ANTIMONY—Chinese and Japanese brands in cents per pound, im 
ton lots, for spot delivery, duty paid: 


Current One Year Ago 
i PT s6¢ed 2d 6eeeeeeeanedeeekde ted 12.50 29.00 
GED 56.6660.066.0666666660006666606666 13.50 8.00 
Pt Ace eeeks seb ehetebeneatonsewes 15.00 29.50 
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OLD METALS—The following are tne dealers’ purchasing 

prices in cents per pound: 

-— New York — ey 

Cua ne Current 

1 Yr. Ago 1918 ve ‘Aa Chicago 

Copper, heavy and r* a 22 ‘00 25.00 29.00 29.00 22.75 
Copper, heavy and wi 31.00 24.00 28.00 28.00 22.00 
Copper. light and Bottoms 19.00 5200 24.00 25.00 20.75 
a ee eee. Sree 6.00 8.00 6.00 9.00 -* 6.25 
eee. GO cv wi hatha wee 5.00 7.50 5.00 7.00 .00 
Brass, heavy ........ ey rt 16.75 18.00 18.00 22.00 
eden, GO occccadcusas 10.5 12.50 14.00 14.00 11.50 
No. 1 yellow brass turnings . 3 30 17. 50 19.00 18.00 12.50 
ee ee ee ee 2 25 7.00 5.00 7.00 >.50 


ALUMINUM—tThe following prices are from warehouse at 


places named: 
New York Cleveland Chicago 
No. 1 aluminum, guaranteed over 99% p 
in ingots for remelting (ton lots) per Tb. 32.20¢, 32.20c. 33 4c. 
This is the Government price for lots of from 1 to 14 tons. 


COPPER BARS from warehouse sell as follows in cents per pound, 
for ton lots and over: 


Current One Year Ago 
>  WerrerrcrrTriTri et tt 36.00 41.00 
nape. notnakecsscdandaes eine eh ekewn 36.00 43.50 
ee rere ee 35.00 43.00 


BABBITT METAL—Warehouse prices in cents per pound: 


-—New York——, ——Cleveland——, ———Chicago——, 
Current -y we Current — Current ne 
You oa DO 74 200° 110.00 6.00" 
st grade ..125.00 70. oo 118.¢ . d d 
a ae ss 70.00 40.00 23.00 22.00 22.00 25.00 


NUTS—From warehouse at the places named, on fair-sized 
orders, the following amount is deducted from list: 


—New York—. —Cleveland——. -—— Chicago —. 


Current One Current One Current One 
Year Ago Year Ago Year Ago 
Hot pressed square . $1.05 oo.5e $1. 40 $1.65 $1.05 $3.00 
Hot pressed hexagon ... .85 20 1.50 .85 3.00 
Cold punched square ... 1.00 39 a4 2.00 1.00 m 2.50 
Cold punched hexagon 1.00 .50 .75 2.75 1.00 3.00 


Semifinished nuts sell at the following discounts from list price: 


Current One Year Ago 
et TES. x. é es kcttasignd es Saeed bee nendee pike 40 % 50% 
ae ere rene eee er 50% 50% 
CD akc cedecnacdeve ds deeeweneane 60 % 45% 


CARRIAGE BOLTS—From warehouses at the places named 
the following discounts from list are in effect: 


New York Cleveland Chicago 
7 Ot OO aawisciaines maen ee 30 % 45% 40—2 4 % 
SS Se 10% 334 % 30—5 % 


MACHINE BOLTS—Warehouse discounts in the following 


ities : 


New York Cleveland Chicago 
% by 4 in. and smaller............ 30—5% 40—10% 40—10% 
Larger and longer up to 1 in. by 30 in. 30% 30—5 35—si % 


WASHERS—From warehouses atthe places named the following 
amount is deducted from list price: 
For wrought-iron washers: 


New York ..... $3.00 Cleveland ..... $3.00 Chicago ..... $3.00 
For cast-iron washers the base price per 100 Ib. is as follows: 
New York ..... $3.50 Cleveland ..... $3.50 Chicago ..... $3.50 


COPPER RIVETS AND BURS sell at the following rate from 
warehouse: 


Rivets ——————_, 

Current One Year Ago 

Cleveland. List Px 10% List poe 10% List plus 10% 
icago. List price price List plus 20% 
New York. 20%" from list 10.2 fd % % from List plus 20% 


urs—————-—--— 
One Year Ago 
List plus 10% 
List price 
10-2% % from 
list 


Current 


RIVETS—The following quotations are allowed for fair-sized 
orders from warehouse: 


2 New York Cleveland Chicago 
Steel 4 and smaller.............. 30 % 40 % 40 % * 
WON écbuctumme, cece 30 % 40 % 40% * 


*For less than keg lots the discount is 35%. 
Button heads, %, 7, 1 in. diameter by 2 in. to 5 in. sell as fol- 
lows per 100 Ib.: 


New York. .$6.09% a .$5.35 Chicago. .$5.50 Pittsburgh. .$4.65 


_ Coneheads. same size 
New York. .$6.19%4 Cleveland. .$5.45 Chicago. .$5.60 Pittsburgh. .$4.75 


Speed Up—We have got to win the war 
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RESHOP MATERIALS AND SUPPLIES 


10000) 110UUNUUEEAD AND EEUD AA AOEROEUOGA THON A ATA AEHAANH HAHA NO NAAN NUD EU NANA EAO NU ANALSOUSOGAOASOOENUNODEOUOOOOOUAOUGOONOUGQOEOOUAOESOLLUNOOUDOOOOONNOOELEOUONU0000000008H0080000000000HN000UUUEODUGLEDOODENUEDOGOEIOOOENDUOUOGUOOUEOONUGUUODUOUOOUUUOOOUEOOOOOOOODONDOGUOONEOOOOGOOGOOOONOODEONOODOODOOIONNNNIINT: 


Feit 


MISCELLANEOUS 


SEAMLESS DRAWN TUBING—The base price in cents per pound 
from warehouse in 100-Ib. lots is as follows: 


New York Cleveland Chicago 
> arn i eke ok hace winced ab ale 35.50 40.00 38.00 
EN Sewbda Kes vk dec etadtbateseu 39.00 41.00 42.00 


is usually added. The prices of 
For lots of less than 100 Ib. 
for lots of less than 75 Ib. 


For immediate stock shipment 3c. 
course vary with the quantity purchased. 
but not less than 75 Ib., the advance is le.; 
but not less than 50 Ib., the advance is 2 te. over base (100-Ib. lots): 
for less than 50 Ib, but not less than 25 ib. de. should be added to the 
base price; and for quantities under 25 Ib. the increase above base is 10c. 


TIN PLATES—Warehouse prices per box: 


14x 20: 
-—-New York—~. -—— Cleveland ——. —— Chicago —. 


Coke tin plate, 





Jan. 11. Current One Current One 

1918 year ago year ago 

10 Aieereesrsxeee $12.00 $10.00 $11.00 $10.50 $9.60 

I ©. M07 a saseeank ne 12.15 10.00 11.17% 10.65 9.75 

Terne plate, 20 x 28: 
Base Net Coat- 

Weight Weight ing 

100 Ib. 200 eee $19.00 $18.95 $19.00 $17.00 $14.73 

I.C. Ge sea 19.30 19.25 19.30 19.50 15.10 

I. C. 270 a ear 21.30 21. 7B 19.5 17.20 

I. C. Be MGs -6'4 she 93a 21.50 21.75 17.25 15.80 

I.C. _ it eee 22.00 22. 50 18.35 16.30 

I. C. ff Seeeors> 22.50 23.25 19.75 17.40 

I.C. _ 2 epee 23.00 24:50 20.25 18.15 

1. C. TP a 23.50 25.75 21.50 19.10 

I. C.  _ apres 25.00 26. 75 25 22.50 20.05 

I.C. Me SG bec ees 25.50 8.00 25.50 93155 21.40 

COTTON WASTE—The following prices are in cents per pound: 

-————_New York——"—__ 
Current One Year Ago Cleveland Chicago 
0 ee 11.00 t0 13.00 10.00to 12.00 12.50 12.00 to 16.50 
Colored mixed . 8.50to12.00 10.00to0 12.00 12.50 11.50 to 14.00 


SAI. SODA sells as follows per 100 Ib.: 


Current One Month Ago One Year Ago 
2 Ses eee $1.75 1.75 $1.75 
 icceeees enone 1.75 L 75 1.75 
i666 ode a eke ee ee 2.35 2.35 2.10 
Sa oe ee 2.00 2.00 2.00 


COKE—The following are prices per net ton at ovens, Connells- 
ville, and cover the past four weeks: 


May 2% May 16 May 9 May 2 
Pt PD ccc ceseewndacwee $6.0 $6.00 $6.00 $6. 00 
DE ns vs btw seneevoes 7.00 7.00 7.00 7.00 


WIPING CLOTHS —ZJobbers’ price per 1000 is as follows: 
13%x13% 


Cleveland eye 
48.00 3 


Chicago 


FIRE CLAY—tThe following prices prevail: 
Current 


OEE TET TC Tee Te CTT TOC Cr Te 450-Ib. bbl. $2.50 
Cleveland 375-Ib. bag 2.50 


ROLL SULPHUR in 360-lb. bbl. sells as follows per 100 Ib.: 


Current One Month Ago One Year Ago 
OE. . Cee eee eee $4.30 $4.30 $2.85 
GPT 4.50 4.50 3.50 
GEE weer stwseeneese 4.65 4.00 2.70 


LINSEED OIL—These prices are per gallon: 


—New York—. —— Cleveland ——.—— Chicago —. 
Current One Current One Current One 
Year Ago Year Ago Year Ago 
Raw per barrel.... $1.55* $1.31 $1.65 $1.32 $1.65 $1.28 
5-gal. cans ....... 1.65* 1.41 1.80 1.42 1.75 1.33 
* Nominal. 


WHITE AND RED LEAD in 500-lb lots sell as follows in cents 
per pound: 





— White——_, 
Current 1 Year Ago Current 1 Yr. Ago 
Dry Dry 
, and and 
% inet 2%, 93 WS gy 
25- and $e Ib. kegs 11.25 ‘ 7 5 2 11.50 
12%-lb. keg ..... AT 11.62 12.00 11.75 11.47% 11.75 
100-lb. keg ...... 11.02 11.19 12.25 12.00 11.02% 12.00 
i yee 11.82 15.25 13.75 13.50 11.82 13.50 
De SE oe Reese 13.72 14.62% coon SOD 18585 bilities 
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NEW ENGLAND STATES 


Conn., Bridgeport—The Harvey Hubbell 
Co., State and Bostwick St., manufacturer 
of screws and electrical supplies, has 
awarded the contract for a 2-story, 60 x 210 
ft. addition to its plant 

Conn., Bridgeport—The Lake Torpedo 
Boat Co., foot of Seaview Ave., is receiving 
bids for two 1-story, 40 x 82 ft. and 24x 40 
ft. machine shop additions to its plant. 


Noted May 23. 

Conn., Stamford—The H. & H. Foundry, 
778 Pacific St., plans to build a _ steel 
foundry addition. 

Conn., Waterbury—The Clark Bolt and 
Nut Co., Milldale, Waterbury, has awarded 
the contract for the erection of a 1-story. 
46 x 57 ft. addition to its plant. 

Mass., Boston—J. A. Wetmore, Supervis- 
ing Arch., Treasury Dept., Washington, D. 
C., will receive bids June 10 for mechanical 
equipment to be installed in the U. S. Im- 
migration Station 

Mass., Hyde Park—Densmore & Le Clear, 
Engr., 88 Broad St., is receiving bids for a 
3-story, 80 x 160 ft. factory to be erected on 


Hyde Park Ave., for the Mason Regulator 
Co. Noted May 9. 

Mass., Winchester—The Whitney Ma- 
chine Co., 667 Main St., is receiving bids 


for*an adiition to its plant 

Mass., Worcester—FE. T. Chapin, Arch., 
340 Main St., is receiving bids for a 1-story, 
134x200ft. garage, for M. Barsky, 21 
Green St. Estimated cost, $40,000. Noted 
May 16. 

BR. 3. 
Co., 362 
contract for a 1-story, 
shop. 





Providence—The Continental Metal 
Carpenter St., has awarded the 
30 x 30 ft. machine 


ATLANTIC STATES 

Del., Wilmington—The Delaware Marine 
Motors Co., foot of Commerce St., will build 
a l1-story, 40 x 70 ft. addition to its machine 
shop. 

Md., Baltimore—The Maryland Creamery 
Co., 1726 East Pratt St., plans to build a 
4-story, 50 x 90 ft., brick ice manufacturing 


MIDDLE 


plant and will pry poocieas ry in same. 
Estimated cost, $150,0 
Md., te ae & Co., 801 


has awarded the contract 


East Pratt St., 
machine shop. Esti- 


for a 3-story, 50 x 53 ft. 
mated cost, $6,000. 
Md., Round Top—The Round Top. Glass 
Sand Co., 14 North Jonathan St agers- 
town, ‘ recently incorporated with 
$75, 000 capital stock, plans to build a plant 
here to crush glass sand and will install 
$20,000 worth of machinery. On 
N. J., Camden—Armstrong & Latta, Clin- 
ton and Delaware St., has had plans pre- 
pared for a 1-story forge shop to be erected 
on Clinton St. 
Camden—The Camden Forge Co., 


Mt. Ephraim Pike, is building a 1-story 
addition to its plant. Estimated cost, 
$150,000. 


N. J., Dunellen——The G. C. Moon Co., Gar- 
wood, manufacturer of wire rope, etc., plans 
to build a pla t here. 

N. J., Elizabeth—The 
Equipment Corporation, East Grand St., 


American Marine 
has 


awarded the contract for the erection of a 
1-story, 
Prt 4 
$10,0 

N. “4 Jersey City—The Air Reduction Co., 
Pacific Ave., manufacturer of oxygen equip- 
ment, plans to build a 4-story sand blast 


25x 100ft. machine shop and a 
20x 37 ft. factory. Estimated cost, 
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addition to its foundry at 195 Pacific Ave.. 
and a l1-story steel plant on Halliday St. 
Latter to cost about $10,000. 


N. J., Jersey City—The Central R. R. of 
New Jersey will build an addition to its 


service station. Estimated cost, $50,000. 
A. E. Owen, 143 Liberty St., New York 
City, Ch. Engr. 

N. J., Jersey City—The Vulcan Iron 
Works, Morris St., has awarded the con- 


tract for the erection of a 50x 100 ft. addi- 


tion to its forge plant. Estimated cost, 
$45,000. Noted May 9. 

N. J., Newark—C. A. Goldsmith, 42 
Cutler St., has had plans prepared for a 


l-story, 50 x lu» ft. addition to its foundry, 


to be erected on Ave. D and Thomas St. 
Estimated cost $24,000. Noted May 23. 
N. J., Newark—The National 


Box and 
Lumber Co., 354 South St., Newark, N. J., 
has awarded the contract for a 1-story, 60 x 
100 ft. brick garage, to be erected on Adams 
and Clifford St. Estimated cost, $14,000. 


N. J., Newark—The Pierce, Butler & 
Pierce Manufacturing Co., 282f James St., 
Syracuse, N. Y., manufacturer. of boilers, 
etc., plans to build a 1-story, 50 x 200 ft. 
plant on Coit St. near Cottage St. 


N. J., Newark—P. Wondel, 171 Badger 
Ave., has had plans prepared for a 1-story, 
35 x 130 ft. forge and blacksmith shop, to 
be erected at 153-59 Badger Ave. 


N. J., New Brunswick—The Wright- 
Martin Aircraft Corporation, Aviation Field, 
Stelton, manufacturer of airships, plans to 
build a 2-story addition to its plant. Esti- 
mated cost, $25,000. 


N. Jd., Perth Amboy—The American 
Smelting and Refining Co. has awarded the 
contract for an addition to its plant. Esti- 
mated cost, $10,000. 


N. Y., Fayetteville—The Precision Die- 
Casting Co. is building a 1-story, 60 x 90 
ft. addition to its plant. 


N. Y., Freeport—The Testile Piston Ring 
Co., manufacturer of piston rings, has 
awarded the contract for a 1-story, 50 x 100 
ft. brick and concrete plant, to be erected 
on Merrick Rd. Estimated cost, $14,000. 


N. Y¥., New York—(Borough of Bronx)— 
Benson Realty Co., 31 Nassau St., New 
York City, plans to build a 1-story, 50 x 100 
ft. garage at 73 East 130th St. Estimated 
cost, $15,000. I. Jackson, Pres. oj 
Meyers, 1 Union Sq., Arch. 


N. Y¥., New York—(Borough of Bronx)— 
M. M. Ostrander, c/o . Morris, 32 
Liberty St., has awarded the contract for a 
2-story, 59 x 100 ft. brick garage, to be 
erected on Alexander Ave. Estimated cost, 
$25,000. Noted Dec. 27. 


N. Y., New York—(Borough of Brooklyn) 
—The Cantonment Div., War Dept., Wash., 
D. C., plans to install cranes, hoisting and 
conveying machinery, etc., in the proposed 
terminal on 2nd Ave., South Brooklyn. 


N. Y., New York—(Borough of Brooklyn) 
—Dessart Bros., 503 Metropolitan Ave., 
manufacturer of masks, has awarded the 
contract for a 1-story, 70 x 100 ft. addition 
to its plant on Irving Ave. and Troutman 
St. Estimated cost, $20,000. Noted May 


. ¥., New York—(Borough of Brooklyn) 
_The Doehler Die Casting Co., Huntington 
St., has awarded the contract for an addi- 
tion to its plant. 


. ¥., New Wests (Boron < of A eg 
_The Lebona Realty Co., 44 Court St as 
had plans prepared by S$ Millman & Sons, 
Arch., 1780 Pitkin Ave., for a 1-story, ase = 
200 ft. garage. Estimated cost, $45,000 




















N. ¥., New York—(Borough of Brooklyn) 
—H. J. Nurick, Arch., 957 Bway., will re- 
ceive bids until June 10, for the erection of 


a 2-story, 100x100 ft. brick garage on 
Penn St. and Bway., for the Bway. Penn 
Garage Co., 450 Bway. Estimated cost, 


$75,00 

N. 1 New York—(Borough of Brooklyn) 
—The Willoughby Garage, Inc., 260 Bway, 
New York City, has had plans prepared by 
G. Springstein, Arch., 1344 Jefferson Ave. 
Brooklyn, for a 1- -story, 100 x 185 ft. garage. 
Estimated cost, $35,000. 

N. Y¥., New York—(Borough of Man- 
hattan)—-The Chelsea Storage Warehouse, 
426 West 26th St., plans to build a ship- 
rg plant. 


Y., New York—(Borough of Man- 
nalinnh-tiaean & Podesta, 73 Washington 


Sq., is having plans prepared by F. Vitola. 
Arch., 56 West 45th St., for a 6-story, 100 
x129ft. garage. Estimated cost, $100,000. 


N. Y¥., New York—(Borough of Manhat- 
tan)—R. A. Wallace, 245 West 55th St. 
plans to build a 2-story, 100 x 100 ft. garage 
at 559 “—_ 54th St. Estimated cost 


$35,000. E. Struber, 191 9th Ave. 
Arch. 
N. Y., New York—(Borough of Man- 


hattan)—The Webster McLoughlin Co. 
13ist St. and North River, has had plans 
prepared by J. M. Folsom, Arch., 1133 
Bway., for a 4-story, 75 x99ft. garage. 
Estimated cost, $50,000. 

N. Y., New York—(Borough of Queens)— 
F. J. Clancy, 87 Bway., Long Island City, 
will build a i1-story, 75x100ft. machine 
shop. Estimated cost, $7,500. 

N. ¥., New York—(Borough of Queens)— 
The Keiner Williams Stamping Co., 652 
Vine St., Long Island City, manufacturer of 
tanks, milk cans, etc., has awarded the 
contract for a 2-story, 33 x 65 ft. and 49 
x 65 ft. office and garage, to be erected on 
west side of Vine St. north of Ridgewood 
- .. Ridgewood. Estimated cost, $20,000. 

N. Y., New York—(Borough of Queens)— 
McWilliams Bros., Front St., Long Island 
City, has had plans prepared for a 1-story, 
25x 75 ft. machine shop. Estimated cost, 
$4,000. 

N. Y., New York—(Borough of Queens)— 
Meurer Steel Barrel Co., 275 Flushing Ave., 
Long Island oy es "to rebuild its 1 and 
2-story, 200 x 255 ft., brick plant which was 
recently damaged by fire. Estimated cost, 
$75,000. Plans recy a 100 x 200 ft. weld- 
ing building, 75 x100ft. barrel shop, etc. 
L. Allmendinger, 20 Palmetto St., Brooklyn, 
Arch. Noted May 14. 

N. Y¥., New York—(Borough of Queens)— 
G. F. Richter, 581 Manor Ave., Brooklyn 
Manor, manufacturer of surgical instru- 
ments, will soon award the contract for a 
1-story, 35x100ft. factory to be wean 
on Edsall Ave. and Ridgewood PIl., Glendale. 
Estimated cost, $8,500. <A. E. Fisher, 373 
Fulton St., Brooklyn, Arch. 

N. Y¥., New York—(Borough of Rich- 
mond)—A. McDonald, 2855 Richmond Ter- 
race, Port Richmond, will build a 1- and 2- 
story, 40 x 125 ft. shipyard and piers. Usti- 
mated cost, $100,000. 

N. Y., Northport—The ~"e Manvu- 
facturing Co. has acquired 2 buildings anda 
plans to install machinery for the manu- 
facture of aircrafts, automobiles, hydro- 
aeroplanes, etc. The company also plans 
to build a machine shop. 

N. ¥., Poughkeepsie—The De Laval Sepa- 
rator Co., 165 Bway., New York City, has 
awarded the contract for the erection of 4 
1-story machine shop adition to its plant 
here. - H. Miller,, Pine St., Gen. Supt. 

N. Y¥., Syracuse—The O. M. Edwards Co.. 
Solar an Plum St., manufacturer of metal 
furniture, etc., has had Ee prepared for 
a 1-story. 60 x 100 ft. addition to its plant. 
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Shell Production 
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BY I. WILLIAM CHUBB 











shells is not uncommon, and a case or two might 
be discovered in Great Britain where women are 
doing a few operations 


Te employment of some women in making 9.2-in. 


is thus practically continuous. Work stops at 5 o’clock 
on Saturdays and none is done in the shop on Sundays. 
The rapid production of munitions is the first essen- 

tial, and some figures on 





even on 15-in. shells. But 


this point are given later 





the plant under review, 
employing 92 per cent. of 
women, is, as far as I 
know, unique. It is hy- 
draulically controlled, and 
apart from one pair of | 
gear-wheels on each ma- 
chine used for speed re- 
duction, no gear-wheel or 
lead screw is used on any 
lathe or other tool. In 
most cases the main spin- 
dies of the machines are 
driven mechanically from 








in connection with the 


In the west of England a factory for the pro- 3 

duction of the British 9.2-in. shell is being run paenereanlyrage Seep seg 
in a manner that as regards both personnel and 
machinery may be considered as extraordinary. 
Despite the weight of the forgings the whole of 
the plant is manipulated by women, no opera- 
tion, whether in production or handling of the : 

shell, being performed by men. Of the total ae S ae ae 
number of employees the proportion of women 
is 92 per cent., leaving about 8 per cent. of men. 
The men are employed for tool setting, repairs, to Spencer & Co., Ltd 
removing shells from railway trucks to factory, : . 
supervision and other similar work. 


important is the financial 
aspect, and here a record 
can fairly be claimed. All 
these special hydraulically 
fed machines have been 


sham works, associated 
with conveying and sim- 
ilar machinery belonging 


and the machines were 
designed and patented by 
W. Littlejohn Philip, who 











shafting, four only hav- 





ing direct-motor drive; 

but the movement of the saddles and cross-slides carry- 
ing the tools is performed by hydraulic cylinders with 
suitable pistons and is under perfect control by means 
of valves which vary the water admission. 

The heaviest parts (one slide weighing more than 
4 tons) are moved to position at a speed which is not 
approached by ordinary mechanical methods, and they 
are adjusted with all the nicety called.for by the work. 
As to accuracy the shells have to pass the ordinary 
inspection of the munition officials before being ac- 
cepted, and on this point it is possible to say that 
the proportion of rejections is less than one-third of 
1 per cent., the faults leading to these rejections 
arising mainly during the training of inexperienced 
girls. 

No special type of labor is employed, as, apart from 
the daughters of one or two peers working during the 
ordinary shift and striving like the others for the 
highest bonus, there are farmers’ daughters, daughters 
of well-to-do business men, dressmakers and domestic 
servants; in short, the ordinary population of the dis- 
trict provides the workers, all laboring together with 
energy and enthusiasm to hasten the successful end of 
tne war. Three eight-hour shifts are worked, a half- 
hour being allowed in each for a meal. The operation 






is joint managing direc- 
tor of the firm. Having tried the hydraulic scheme 
on tools for manufacturing smaller shells Mr. Philip, 
on behalf of a company, took a seven-months’ con- 
tract for 9.2-in. shell production in a new works at 
the ruling price per shell. But he also undertook so 
to reduce the cost of manufacture that the entire cost 
of the special plant, amounting to about £24,000, should 
be met out of the price in seven months, and as a 
guarantee agreed to hand the plant over to the govern- 
ment department concerned on the completion of the 
contract. This was done, and on a continuation contract 
the shell firm is now actually paying rent for the use 
of the tools. Indeed it is asserted that the cost of 
production by this plant has been reduced by about 40 
per cent. and the amount of labor employed by about 
50 per cent. The last is of considerable national im- 
portance because of the urgent man-power question. 
The lathes, etc., have to be arranged and set up for 
the job, the tool in each instance simply being pushed 
up hydraulically to suitable stops at any required speed 
and wthdrawn in the same way. The water pressure 
is 700 lb. per square inch, the return being effected 
by a closed hydraulic circuit at about 170 lb. Up to 
a certain point the plant must be regarded as special 
and for the war, but the figures given will show that 
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even from this point of view the hydraulic machinery 
has justified its existence, for, assuming the general 
cost of the shells to be fairly constant, a seven-months’ 
continuation of the war, or at any rate of shell produc- 
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they roll until they reach the position for the next 
operation. In fact, as in other shell factories, durin: 
the process of manufacture each shell goes through at 
the level at which it is worked. It does not reach the 








FIG. 1. CUTTING OFF END AND ROUGHING NOSE 


tion, would more than pay for any new plant. Neces- 
sarily, for the present, after-war conditions will have to 
be left out of account, but undoubtedly there will be 
a very large field for this class of tools on repetition 
work. Scrapping a few special machines that cannot 
readily be adapted to peace demands will not matter 
greatly one way or the other, provided they justify 
their war use. 

The chief processes in the production of the shells 
are noted in the following: No attempt is made to 
deal with the minutie of the machines, but the illus- 
trations will afford almost all the information really 
necessary. In designing the separate shell factory the 
firm took advantage of its conveyor experience to 
insure that the manual handling of heavy weights should 
be avoided, so that women might be employed. The shell 
forgings, therefore, generally are deposited in a trough 











FIG. 2. HYDRAULIC PRESS CUTTING DRIVING KEYWAYS 


floor unless it is specially placed there as a reserve 
or has been rejected by inspectors. Consequently no 
lifting by hand is necessary, and the machine being 
essentially valve controlled the physical effort called for 
is within the capacity of a woman. 

For the production of the shell body itself five dif- 
ferent machines (four hydraulic) are employed, each 
unless otherwise stated being under the control of two 
women, one to operate and the other to assist. The 
main work of the latter is to make sure that the cut- 
tings are cleared away promptly. In the first machine, 
Fig. 1, the shell forging is placed by a hydraulic crane 
in a cradle and an expanding mandrel enters the bore, 
this mandrel being hydraulically. operated. By this 
means the forging is pushed into a ring chuck, where 
it is clamped true with the bore, not the periphery. 
In this machine four slide rests are employed, a pair 





FIG. 3. BORING NOSE AND TURNING EXTERIOR 


along which they naturally roll, the inclination being 
1 in 144. From this trough hydraulic cranes lift the 
shells to the machine adjoining, and when the process 
is completed it returns them to the trough along which 





THE ROUGHING CUT 


FIG. 4. 


being back and front at each side of the central chuck. 


On one side the open end of the shell is parted off 
and chamfered, while at the other the profile of the 
nose is roughed out true (as far as the setting goes) 
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to the hole. For this rough forming nine plain tools 
are employed, one slide carrying five and the other four, 
one tool breaking into the space left by the others. 
The nose-forming end is at the right-hand side of 
the illustration. With this machine two girls remove 


on an average about 60 lb. of metal from each shell. 





FIG, 5. ROUGH AND FINISH TURNING INTERIOR 


The best actual tooling time is about 8 min., and the 
best average time for a complete cycle of operations 
in a week of 45 hours is 16.14 min. (As these figures 
are here given for each machine it may be stated that 
in all cases the best operator’s average time for the 
week includes lifting from conveyor, chucking, tooling, 
unchucking and returning to delivery conveyor.) Each 
machine of this type is driven by a 25-hp. motor, which 
affords perhaps some explanation of the rate at which 
the metal is removed. With this machine, and regarded 
as forming part of it, is a hydraulic press, Fig. 2, 
which grips the nose of the shell and the base, and 
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the tools out of the way, the shell end being plugged 
with a hardened bush to receive the poppet spindle 
center for the following operation. The body is then 


rough turned, two cross-slides carrying two tools at 
the back and three at the front being so employed 
that the actual sliding motion is but a fraction of 

















FIG. 6. FINISHING BASE, THREADING AND GROOVING 


the length of the shell. This roughing cut is shown) 
in Fig. 4. A single tool with micrometer adjustment | 
then finishes the parallel portion to size and another 
set of tools on another cross-slide turns the nose. 
Finally a single form cutter, about 13 in. wide, on 
the front of the nose, finishes it to radius. Here again, 
controlled by two girls, the machine removes an average 
of 77 lb. of metal from each shell and the capacity is 
‘about 200 shells a week. The best operator’s time in 
actual tooling is 20 min., and the best average in a week 
of 45 hours is 27.07 minutes. ‘ 

The third machine; Fig. 5, is especially substantial 











FIG, 8. 


FACING ADAPTER, FORMING AND RECESSING 


cuts three short driving keyways in the bore. The work 
is done by the same two girls. 

An expanding mandrel, with sliding dogs to suit 
the driving keyways, next grips the shell body in the 
Second machine, of which a general view is given in 
Fig. 3, the shell being pressed on by the hydraulically 
Operated poppet spindle. First the nose is drilled and 
bored for the fuse and faced off, and when this opera- 
tion is completed the hand lever shown is used to lift 

















FIG. 9. FINISHING INNER FACE OF FLANGE 


in design and is used for tooling the inside of the 
shell, both roughing and finishing. On a cross-slide 
are four boring bars, the slide itself being operated 
for cross position by its own hydraulic cylinder, and 
the exact position of the bars being determined by taper 
locating pins operated by levers. The nose end of the 
shell interior is finished by a single-sided spade cutter 
and the shell during the operation is held in a spring- 
collet chuck operated from the rear. The two girls 
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remove on an average 34 lb. of metal from each shell, 
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and here again the capacity is about 200 shells a week, 
the best operating times being 24 min, for actual tool- 
ing or 29.8 min. as the best average for a 45-hour 
week. 

,. On the fourth machine, Fig. 6, the operations at 
the base end are completed, the end being first faced 














FINISHING NOSE BORE, FORMING RECESS, 
CHAMFERING AND TAPPING FOR FUSE 


FIG. 7. 


off to correct weight and the diameter reduced behind 
the driving-band groove. After the rough grooving 
and recessing for the base adapter the undercut is 
formed in the groove, the wave is produced, and the 
thread milling is done for the adapter. For this a 
special electric-motor driven 
thread-milling cutter is 
mounted on the cross-slide, 
which carries all the tools ex- 
cept the undercutting equip- 
ment and is controlled by a 
push-button. During the proc- 
ess of milling the thread, the 
ordinary drive from the over- 
head shaft is locked in the off 
position, the whole machine 
being then controlled electric- 
ally and with slow spindle mo- 
tion and reverse given by the 
motor. Here about 8 Ib. of 
metal is removed per shell, and 
the capacity is about 250 shells 
a week, the best actual tooling 
time being 184 min., while the 
average time in the 45-hour 
week is about 22.59 minutes. 








FIG. 10. 


The final machine for the bodies, Fig. 7, is simply 
a converted Herbert lathe with a special chuck; it is 
used for skimming out the bore in the nose for the 
thread, forming the recess, beveling the lip and tapping 
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SPECIAL FACING LATHE 
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the thread for the fuse. Here one girl only is needed, 
and the best time for actual tooling is 9 min. and 
the best average for a 45-hour week 13.5 minutes. 

As tending toward completion brief reference may 
be made to the production of the base adapters. Fig 
8 shows the first-operation lathe where the end of the 
forging is cut off, flange formed (bevel shaped) and 
the recess produced at the end of the screwed portion 
The average weight removed is 9} Ib. and the capacity 
of the machine is 500 a week. The actual tooling time 
is 7 min., and the best operating time average over 
the 45-hour week is 9.5 min. After two podger holes 
have been drilled and tapped in an ordinary machine 
the second lathe, Fig. 9, turns the body of the base 
plug, rough and finish faces and forms the reduced por- 
tion and chases the thread to fit that in the body of 
the shell. The weight removed averages 5? Ib., the 
machine capacity is 250 a week, the operating time 
is 16 min., and the best operator’s average time during 
the standard week is 22.13 min. A third lathe skims 
the inner face of the flange, etc. The machine ‘capacity 
is about 1000 a week, and the actual machining time 
is 3 min., with an operator’s weekly average of 6 
minutes. 

Objection may be raised to the hydraulically con- 
trolled feeds that screws cannot be cut, no lead screw 
being fitted. This is overcome in the case of the base 
adapters by the use directly on the main spindle of a 
large threaded ring to control the chasing tool, as will 
be seen at A, Fig. 9. For the waving operation a roller 
on the tool saddle is pressed against a cam placed on 
the faceplate of the lathe. 

So far the shell has been machined in position with 
the axis horizontal, but when it reaches the vertical 
lathe, shown in Fig. 10, and thereafter it is held in a 
vertical position; the view shows the special end-facing 
lathe, which also carries a pneumatic riveting device, 
though the latter had been swung out of sight when 
the photograph was taken. The bands are turned in 











TURNING COPPER BANDS 


FIG. 11. 


another special vertical lathe, Fig. 11, one slide carry- 
ing a roughing tool and the other tool passing across 
the job tangentially for finishing. The copper band 's 
pressed on by a six-jaw hydraulic press, giving a load 
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on the jaws of 1000 tons. 
ing section of the works is illustrated in Fig. 12, which 


shows the lifting and conveying devices used. Finally, 


after being officially passed, the shells travel to an 
adjacent loading bay and are transmitted by a motor 
lorry (a converted motor), in the head piece, to the 
warehouse and thence, if necessary, to the railroad. 
Here again the work is done solely by women. 
Without stating the actual number of finished shells 
produced it may be said that the weekly output rate 
well exceeds four shells a person employed, counting 
in the latter the lorry driver and her assistant. Apart 
from the women engaged on the machines, girls are 
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FIG. 12. 


employed in assisting and in laboring generally in the 
machine shops, and a number are of course employed 
in fitting adapters, pressing on bands, varnishing, etc. 
Only two skilled men are employed on each of the shifts 
as foremen and tool setters. The best operator’s total 
time for production of a shell body is 98 min., and for 
an adapter 33 min. The cutting speed is about 65 ft. 
a minute. 


Concrete Planing Machines 


By W. T. SEARS 

In the American Machinist of Apr. 11, 1918, there is 

a description of some heavy metal planing machines built 

largely of concrete. The article makes rather interest- 

ing reading, the planing-machine beds being 184 ft. 

long, the platens 90 ft. long and the width between hous- 
ings 72 in. with fixed cross-rails. 

The question of building in a short time a large plan- 

ing machine in shops having medium-sized machines 
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The washing and varnish- 
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seems to me to be best met by using cast-iron guides 
and structural-steel braces and parts. With almost any 
‘stiff rolled or built section and an intelligent use of 
‘rivets (electric welding, thermit and oxyacetylene) I 
think that a planing machine sufficiently good for the 
purpose could be built in less time than that needed for 
one of concrete design. The scarcity of structural steel 
at present, however, might make such construction 
prohibitive. 

_ Now, what I am really coming to is contained in 
the statement “that the machines were built for the 
purpose of planing the bed of large gun-boring ma- 
chines made for the Government.” It seems to me 
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WASHING AND VARNISHING 


that the problem originally was “how to finish the 
ways of long beds” and not “how to make large planing 
machines in a short time,” and I think that it might 
have been quicker and simpler to approach the prob- 
lem in a different manner. The building of a 72-in. 
standard-type planing machine is a big job, no mat- 
ter how constructed. The pieces to be handled are 
large, the amount of machine work and fitting is enor- 
mous, and it might have been just as well before as- 
suming that a standard type of planing machine was 
the best for the job to look over the field of machine 
tools for some other standard machine that could do 
the work sufficiently well and in an equal or shorter 
time. 

The machining of the metal parts on the concrete 
machine must have required a considerable number of 
hours, and probably the same amount of time might 
have sufficed to make an all-metal machine that would 
do the work and be more flexible and easier to handle. 
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If. suzh a° machine could be found there would then 
be released for other work the engineering ability 
used on these machines, which was exceptional, and 
eliminate a great deal of expense to say nothing of 
the delay that would be caused by the appearance of 
new problems brought up by new conditions. 

As a suggestion the illustration, which shows the 
simple type of the so-called wall planing machine, is 
submitted. A machine of this sort with a 7-ft. column 
would plane a bed 6 ft. wide and could be made to take 
any length. The sketch shows the column and trav- 
eling base as one, but the planing column itself com- 
pletely fitted with a saddle could be obtained separately 
ready to bolt to a traveling base. Similar columns are 
frequently advertised in the American Machinist. The 
traveling base could be driven by a reversing motor 
carried on itself, and the necessary amount of power 
for driving the base with its column would be very 
slight compared with the amount needed for traveling 
a slab of concrete 13 in. deep, 60 in. wide and 90 ft. 
long with its load. It would certainly not require two 
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SUGGESTED USE OF WALL PLANING MACHINE 


40-hp. motors. This saving alone should appeal strongly 
to all with the coal supply as it is at present. 

It would require far less machinery, fewer guides 
and less labor for the alignment thereof; it could have 
a simple ratchet feed for both vertical and horizontal 
direction, so as to actuate at either end of the stroke; 
it would easily handle one tool, and maybe two. I 
presume the concrete planing machine most of the time 
will use two, but I believe the cost and time of con- 
struction of the wall planing machine would be much 
less than the concrete—in the ratio of three or four 
to one—and as many could have been built as necessary. 
Furthermore the length of the machine would be only 
slightly more than the length of the work, say roughly, 
100 ft., and not 184 ft., which is the required length of 
the concrete planing-machine bed to handle work 90 
ft. long. 

There may be reasons why this type would not 
do, and it may have been given thorough consideration, 
but I can hardly believe it. Going back a little further 
in the problem it might be said that it was a prob- 
lem of boring guns and not necessarily of making gun- 
boring lathes of a standard type, and I ask why, if for 
boring only, the lathes themselves could not have been 
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constructed largely of concrete and still more time 
saved? Such a machine could be constructed along the 
following lines: 

The lathe beds appear to have been about 90 ft., 
which would mean they are capable of boring a hole 
about 40 ft. deep. There would then be needed a geared 
head on a concrete base, three or four steadyrest bases 
and a boring-bar head and supports carried on guides 
set in concrete. These guides would have to be 50 or 
60 ft. long; they would be set up high so that the iron 
work of the boring-bar supports would be reduced to 
a minimum and the bar fed in by a separate motor. 

Such units could be made in numbers and set up for 
almost any combination of length and size of gun de- 
sired, and furthermore they could be so made that they 
might later be put on standard beds of iron. 

The idea I had in mind was that the real attacking 
point of the problem might possibly have been over- 
looked and the start made at a point where the most 
economical results could not be obtained either in time 
or money, owing to the assumption that the job must 
be done on a planing machine of the usual type. This 
article is therefore not intended to be taken as wholly 
destructive criticism, but rather to discuss the solv- 
ing of this or any problem by going as far back to 
the starting point as is necessary to get the final re- 
sult in the best way. To begin at the beginning is a 
mighty good rule. 


The British Metal Bank 


As an indication of the way in which the business 
men of Great Britain are looking forward to doing 
business after the war, it is interesting to note there 
has been formed in London the National Metal and 
Chemical Bank, this organization having been regis- 
tered on Mar. 23, 1918. The capital is £1,000,000, 
divided into 100,000 shares of £10 each, all subscribed 
privately by the promoters and those associated with 
them. 

The articles of association conform to the new mode) 
laid down by the Board of Trade for adoption by com- 
panies engaged in vital industries. None but British 
subjects may become directors of the bank, and pro- 
vision is made to prevent the control from passing into 
the hands of foreign interests. The articles give the 
bank very wide powers. It is authorized to undertake 
all forms of banking, but will devote its activities pri- 
marily to developing, as its name implies, the smelting 
and chemical industries of the empire. By reason of 
its connections it will be in a position to offer wider 
financial facilities to thoze engaged in the metal busi- 
ness than any ordinary bank, which, of course, does not 
keep a special staff of expert advisers capable of report- 
ing on the technical merits of a mining or smelting 
proposition. 

Considerable progress has already been made in erect- 
ing the necessary smelters and refineries in this country 
to treat the raw materials produced in the empire, 
which before the war were sent to Germany. A con- 
solidation of allied interests has been effected, which 
should go a long way toward rendering this country 
independent of German supplies of certain metals. It 
is in order to make this consolidation of interests still 
more effective that the Metal bank has been formed. 
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Trade with Italy and Spain After the War 





In the following article the Guaranty Trust Co. 
of New York studies the plans being laid by Italy 
and Spain to enlarge their respective shares of 
world business after the war. Both are Latin 
countries, both are producers of similar food 
products, both have experienced a great indus- 
trial expansion since the war. 





commercial conditions in the United States after 

the war will be affected to a remarkabke degree 
by the measures which Italy is developing to reéstab- 
lish herself when on a peace basis. The efforts which 
that country is making to extricate herself perma- 
nently from those Teutonic entanglements in which 
long-established and highly profitable economic relation- 
ships involved her deserve the closest attention of 
American business men. The success of those efforts 
depends in large part upon how American producers 
and traders receive the invitation that Italy extends to 
them. 

It is not an invitation to the home of an utter 
stranger. While for many years before the war Ger- 
many and Austria dominated the foreign trade of Italy 
and by methods now fully exposed and understood con- 
trived to extract from their operations a lucrative re- 
turn, Italy has long been one of our best customers on 
the European continent. In 1913 Italy imported more 
raw materials and foodstuffs from America than from 
Germany and Austria together, but she procured her 
partly finished and finished products to a large extent 
from her Teutonic neighbors. Italian exports also went 
mostly to those countries. Exchanges with Germany in 
that year totalled $183,872,058; with Austria $93,424,- 
457; with England $161,899,440; with France $96,740,- 
416, and with America $152,041,111. The total of ex- 
changes with all countries, including these, was $1,184,- 
091,723. Italy’s invitation to America therefore is not 
to enter a new field, but to extend and enrich one that 
has already been explored. 


[em is every indication that industrial and 


TiES THAT BECAME FETTERS 


To no country engaged in the present war did bellig- 
erency mean a greater disorganization of established 
enterprises and trade channels than to Italy. It was 
only when war snapped the ties that bound her to her 
northern neighbors that she realized how largely they 
had become fetters, and how far the Teuton had insin- 
uated himself into the control of her important under- 
takings and into the lines of communication that made 
them effective in world competition. Whatever the war 
has cost, Italy’s men of affairs feel today that it has 
been worth while in awakening the country to a realiza- 
tion of what may be done through new methods and 
new associations to place Italy in the foremost ranks of 
international traders. To develop new methods of pro- 
duction and distribution, to form new relations through 
which to give the largest measure of effectiveness and 
the most remunerative returns to the peculiar abilities 
of her people and the fertility of her soil is now the 


object to which Italy’s statesmen and financiers are 
giving all the thought and energy that can be spared 
from the immediate task of holding back the invader 
and preserving her nationality. 

Italy's devotion of her industrial machinery and 
transportation facilities to war purposes has been com- 
plete. Italy’s preéminence in the production of certain 
articles of commerce marked her as the chief source of 
supply for similar products of a warlike nature. Her 
ordinary production of automobiles, airplanes, turbines 
and heavy oil engines has merely been intensified and 
modified in the direction of such a standardization as 
would permit quantity production. For example, it is 
well known that Italy excelled in the manufacture of 
automobiles designed for those able to satisfy luxurious 
tastes. Very few of such automobiles are being made 
now, and the large manufacturers have turned to the 
more useful, cheaper, standardized types. When the 
war ends they intend to continue the manufacture of 
the last mentioned types. 


INSURING INDUSTRIAL EXPANSION 


The government is very much interested in the plans 
which manufacturers are making to turn their facili- 
ties to the output of peace products. Despite heavy 
taxes huge profits have been earned during the war. 
To foster preparations for international competition 
after the war the government makes an allowance to 
manufacturers who invest a certain portion of their 
profits in new plants or in extensions. Extensions had 
to be made as a war measure. In making them the 
Italians availed themselves of every suggestion that 
meant economy of labor and materials in turning out 
the finished product. Now the desire for modern 
methods has seized the industrial mind, and extensions 
of plant, intensive development of resources and quan- 
tity production are to be continued as peace policies. 

These policies are especially significant to the United 
States because for many years we have looked to Italy 
for a large part of that increase in the labor supply 
which a new country must have. With the entry of 
Italy into the war the steady stream of sober and 
thrifty, but for the most part unskilled, labor from that 
country was cut off. Today more than 4,000,000 men 
and women who never worked in factories before are 
becoming skilled workers in plants from which the im- 
plements of war are being supplied. Many more are 
engaged in occupations connected with the care and 
feeding of the military forces. More than ever before 
Italy has become a nation of workers. In view of the 
plans being made for developing the resources of the 
country it seems likely that no problem will arise as to 
employing these men and women as well as the men 
now in the army when the war ends. In fact it is the 
belief of Italian leaders now in this country that Italy’s 
future depends so much upon the use of every available 
unit of human energy that emigration will be restricted 
and that conditions will be so favorable in the home- 
land that no general objection to such restrictions will 
be raised there. 

Italy looks to America as the chief source of supply 
for those raw materials and partly finished or finished 
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materials which she formerly obtained from Germany 
and Austria. This she does partly from the desire for 
economic independence of these countries and partly 
because she feels that these and other European nations 
will for some years be so busy with their own recon- 
struction programs as to have scant opportunity to fill 
the heavy demands of Italy. Coal, iron, lumber, ma- 
chinery and railroad and shipbuilding materials will be 
needed in large quantities. She also hopes to obtain 
directly from this country many things that formerly 
found their way to farm and workshop through England 
and Germany. Cotton she will need in large quantitics 
because of her aim to rebuild the cotton-manufacturing 
business that prior to the war was competing success- 
fully with the English in the Near East. 

Italian agriculturists are preparing to meet the com- 
petition of the Spaniards in France, and of both the 
Spaniards and the French in England and the United 
States. Spain sells large quantities of oranges and 
lemons in France, and in the belief that they can obtain 
a bigger share of this business the Sicilians now have 
a commission studying there the markets and seeking 
to acquaint the French with the advantages of using 
the Sicilian products. Italy also seeks to supplant Spain 
in the exportation to France of those heavy wines 
which the French mix with their own lighter varieties. 
Much study is being given to the improvement of 
marketing methods, and one of the first steps in this 
direction will be the cancellation of agreements giving 
sales monopolies in foreign countries. Restriction of 
agencies is now considered inimical to the best interest 
of the Italian producers. 


SHIPS, HARBORS AND RAILWAYS 


The opportunities to extend foreign trade have natu- 
rally turned attention to increasing the facilities for 
operating the proposed greatly increased merchant 
marine. New harbors on Italy’s long coast line are 
planned and others are to be enlarged. The menace 
of the invaders to Venice has diverted trade to Genoa, 
and enlargement of this harbor is now under way. An 
engineering task of huge proportions has been under- 
taken in the conversion of lakes near the Adriatic coast 
into supplementary harbors. These lakes are at sea 
level and it is practicable to connect them with the sea 
by channels. Plans have been drawn to make these 
lakes the nuclei of great manufacturing districts from 
which products can be transported at a saving of time 
and motive power. Italy’s lack of coal has brought for- 
ward the possibility of using her water power for the 
production of electrical energy to be applied not only 
to manufactures but also to the railways. These rail- 
ways are to be extended, and the familiar single-track 
lines of the country are to be replaced by double-track 
lines as rapidly as possible. 

Abroad there is planned an increase in the number 
of branch banks and in the investments of Italian 
capitalists in the financial institutions of other coun- 
tries. There are no restrictions imposed by law upon 
the amounts which Italian bankers may invest in for- 
eign banks and no restriction upon the establishment 
of foreign branches. This means that every facility 
will be placed at the disposal of those who are trying 
to develop the foreign trade of their country. 

The present war has rejuvenated Spain. Like many 
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another country younger than herself she has been 
forced to rely upon her own efforts to sustain her popu- 
lation, and through that experience she has come to be 
a producer for foreign markets on a scale such as has 
given her inspiration for the future. Her one thought 
now is to secure every advantage she can before the 
commercial struggle begins after the war. 


COMPREHENSIVE STUDIES 


In preparation for that struggle a commission of the 
Directorate General of Industry and Commerce is now 
making a study of economic conditions with the object 
of so directing agriculture, industry and trade in the 
future so as to insure maintenance of Spain’s present 
favorable international position. The field to be covered 
by the commission is set forth as follows: 

(1) The state of the foreign trade of Spain in 1913 
and 1914, including information regarding the coun- 
tries with which such trade was maintained; the articles 
it consisted of: the competition encountered, and the 
reason why Spanish manufacturers found it impossible 
to retain markets. 

(2) The disturbance of or modifications in the world 
market occasioned by the war, including particulars in 
regard to nations that have suspended their exports; 
nations that have maintained their export trade, and 
to what extent and under what conditions; markets lost 
and won by Spain; Spanish industries that have in- 
creased their productive capacity by entering such 
markets, and inquiry as to the permanent or transitory 
character of new exports from Spain as well as the 
strenthening of former branches of the export trade. 

(3) Analysis of the economic consequences of the 
war, including the possibility of economic wars being 
instituted, and of the formation of two great irrecon- 
cilable groups or the necessity in which these latter 
may find themselves of living together economically 
with no greater separation than that of certain dif- 
ferential tariffs among allies, or the forced submission 
of both parties to the economic laws of reciprocity and 
exchange; the consequences to Spain of one and the 
other forms of political economy, and the foundation 
on which the country may base the continuation of its 
economic relations with the various groups; an inquiry 
into the system of commercial treaties, including a con- 
sideration of the “most favered nation” clause; the sys- 
tem of a defensive customs tariff against any article 
artificially favored by an export bounty in the conntry 
of origin, as well as a tariff for encouraging and helping 
Spanish industries. 

(4) Finally as it is considered neither conceivable 
nor desirable that the economic independence of any 
country should be so great as to isolate it completely 
from the rest of the world the commission is to include 
in its memorandum a classification, according to coun- 
tries, markets and products, of the goods which Spain 
can contribute toward the trade of the world in such 
a manner as to allow of Spain obtaining the supplies 
that foreigners can supply, at the same time building 
up strong home industries by acquiring outlets abroad. 

The tremendous boom in foreign trade brought to 
Spain by the war quickly demonstrated the necessity 
for improving the country’s methods of production, 
conditions in the factories and transportation facili- 
ties. From all that can be learned there is still room 
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for great reforms in the treatment and payment of 
the laborers, whether in the field, vineyard, mine or 
shop, but considerable progress has been made. 

Spanish railways had been deteriorating for years 
before the war, and the progress of the conflict imposed 
unusual burdens upon them at a time when it was least 
possible to get materials into the country for rebuilding 
and extensions. As a measure of relief coastwise ship- 
ping was forcibly increased. The movement of certain 
classes of traffic between seaports by rail was pro- 
hibited, and a Committee of Marine Transport was 
empowered to organize and distribute the service among 
these ships. These temporary measures of relief have 
been followed by plans for great improvements in the 
future. The Congress of National Economy has sug- 
gested many changes in the matter of ownership, gag¢, 
wage scales and unification of freight tariffs. Four of 
the largest companies have joined in the formation of 
a company to manufacture locomotives with the idea 
of overcoming the necessity of importing them from 
Belgium, Germany and the United States. Such prep- 
parations augur well for the future, indicating as they 
do an appreciation of the importance of transportation 
facilities in any program for the development of foreign 
The Congress has recommended a careful re- 
vision of these plans by economic, technical, civil and 
military specialists so that the nation’s highest interests 
may be conserved. The government has been asked to 
require the railroads to submit plans for improvements, 
and itself to float bond issues to cover costs. 

The government has done much and indicated its pur- 
pose to do more to encourage the development of the 
country’s resources by direct subventions and by the 
conclusion of favorable commercial understandings 
with other countries. More than $2,000,000 has been 
appropriated to assist in the cultivation of oranges, 
lemons and grapes for exportation in the provinces 
of Alicante, Almeria, Castell6n, Murcia, and Valencia. 
Under an agreement with England minerals are to be 
exported in return for coal, and in addition England is 
to take enormous quantities of oranges, grapes, almonds, 
raisins, bananas and onions. 

For the present the United States is mostly concerned 
with rebuilding Spanish railroads and furnishing sup- 
plies of cotton in exchange for foodstuffs for the Amer- 
ican expeditionary forces. The renewal of mining, 
manufacturing and agriculture on a large scale in Spain, 
however, and that country’s evident purpose to par- 
ticipate in the struggle for commercial preéminence 
means the creation of an excellent market for American 
machinery and raw materials. Spain has become 
wealthy beyond her fondest dreams in the last few 
years. She is ready to buy when the world’s markets 
are again thrown open. There appears to be no good 
reason why the United States should not become her 
chief source of supply. 


Multiple-Roll Gear Chuck and Formulas 


for Grinding Holes in Gears 
By W. A. ForpD 
With reference to an article under the above title 
oy C. H. Eastman, published on page 821, vol. 47, of 
the American Machinist, I would like to discuss several 
points which may interest your readers. 
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The illustration does not clearly show how far the 
collet described by Mr. Eastman is split, but assuming: 
it to be only for the length of the gear teeth it will 
readily be seen that the three sections of the collet 
will not close parallel and grip the rolls over the 
whole length of the tooth. Also if the spaces between 
the teeth vary but a small amount it will be found 
that the diameter over the rolls will increase in much 
greater proportion. Thus if the variation in the tooth 
space is 0.001 in. the radius over the rolls will vary 
as much as 0.006 in., depending upon the gear being 
chucked. The collet must therefore be capable of 
holding gears whose diameters when measured over 
the rolls will vary as much as 0.012 in., therefore for 
the very accurate work demanded in grinding gears 
the spring collet, because of this variation, seems to 
fail. 

For example: Assume a perfect gear that with 
correctly ground rollers has a diameter over the 
rollers of 4 in. To hold this gear the collet should be 
ground in position in the chuck body to 4 in. diameter, 
taking care that the outside cone of the collet fits 
accurately into the chuck body. A collet thus made 
should hold a perfect gear accurately. 


DISTORTION IN CASEHARDENING 


When gears are casehardened, however, they are 
distorted, and consequently the spaces between the 
teeth vary. Let us take a gear that owing to this dis- 
tortion no longer measures 4 in. over the rolls, but 
whose apparent diameter is now 4.012 in. If this gear 
be put into the collet the latter cannot be drawn 
back into the chuck body so that the external cone of 
the collet will fit the internal cone of the former, for, 
because of the springing of the collet to accommodate 
the increased diameter, the contour of the cone is no 
longer a true circle, but takes rather the shape shown 
at A, Fig. 1, which is exaggerated for the purpose of 
illustration. Further, the bore of the collet also as- 
sumes a somewhat similar shape. If a number of 
rollers are used upon a distorted gear they will bear 
at different points on the bore of the collet, tending 
to rock each section about point A until opposing 
forces are in equilibrium. It is therefore quite pos- 
sible for the sections of the collet to come to rest in 
positions similar to those shown in the outer circle of 
Fig. 1 at B. In the writer’s experience it has been 
impossible by this method to grind the bore true with 
the pitch circle when there is distortion. 

When testing by the following methods variations 
up to 0.008 in. have been found. The gear to be tested 
is swung up on a faceplate and the bore indicated. 
A roll is then placed in each tooth space successively 
and tested with an indicator as the gear is turned 
round, the variation of the readings showing the 
amount the pitch circle is eccentric with the bore. 

Now with regard to the bearings of the collet along 
the length of the roll, the collet could be constructed, 
as shown in Fig. 2, so that the long portion of the 
collet can assume a double bend, allowing the front 
portion to close parallel with the axis and thus bear 
upon the rolls throughout the whole length of the 
gear teeth or preferably on the narrow band at the 
end of the teeth, as shown. This is necessary if the 


teeth are long in comparison with the diameter, as it 
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is necessary for the pitch cylinder of the gear to run 
true; and if the gear is of small diameter it could not 
be located from one end for the reason that a small 
amount of scale on the face would throw the gear 
very much out of true. 

Of course the same applies to gears in which the 
length of teeth is small compared with the diameter 
of the gear; but in this case it is much better to locate 


. from one face, even though it be slightly distorted, 


than to try to obtain good results by locating from the 
short length of the teeth. 

I would also like to point out a better way of hold- 
ing the rolls in the retaining ring than the one sug- 
gested by Mr. Eastman. In the first place the rolls 
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concentric with the bore of the collet; then the chuck 
can be set up to run quite true, testing by means of 
an indicator on the outside diameter of the flange. 
Perhaps other interested readers could give details 
of their experiences and the degree of accuracy to 
which hardened gears can be ground in fixtures by 
locating from the pitch line. 

Mr. Eastman refers to the grinding of soft gears 
by the same method. It is my opinion that a much 
more satisfactory gear can be produced by grinding 
the bore first and locating from the accurately ground 
bore for cutting the teeth. 

Regarding the formula given by Mr. Eastman, | 
am submitting one which I believe to be better. Mr. 
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FIGS. 1 TO 4. MULTIPLE ROLL CHUCK AND FORMULA 


Fig. 1—Showing Cetera due to holding varying diameters. 


Fig. 2—Better form of collet for holding gears for grinding. 


Fig. 3—Rolls and method of holding them. Fig. 4—Calculating roll diameters 


must be hard so as to resist wear, and if the small 
hole in the end of the roll is drilled before hardening 
it will be impossible to upset the end of the roll after 
hardening because it will simply crack and break off. 
To prevent this the roll could be made with a groove 
turned at one end, as shown in Fig. 3, and the re- 
taining ring be made of sheet brass with holes drilled 
and cut through as shown at A. The roll is then 
inserted by bending the brass aside, slipping the 
narrow portion of the roll between the ends and then 
bending the ends of the ring back again. 

One other point to which I would like to call attention 
is the method of securing the chuck to the spindle nose 
of the machine. Where accuracy is required this 
seems a most unsatisfactory way, for unless the bore 
of the collet be ground with the chuck in position on 
the machine spindle it is almost impossible to make the 
chuck run true or to set it true after it is once re- 
moved, for the reason that the shoulder, where the 
chuck bears, has a small surface and the least bit of 
dirt or grit will throw the chuck out of true. 

A more satisfactory way would be to have a flange 
on the chuck, bolting it to a faceplate screwed on to 
the spindle nose of the machine, which faceplate 
should be ground in position and not removed after 
once grinding true. The flange should be ground truly 


Eastman’s formula is in error in assuming the pressure 
angle of all gears to be 144 degrees. 

Referring to Fig. 4. Let N = number of teeth; P = 
pitch circle; 8 — pressure angle; B =— base circle and 


W = diameter of roll. 
From Fig. 4. B= P cos 8. 
ab , 90 
thee tan (8 yy) 
eb 
bo > ton f 
ae = ab — eb 
Therefore 
W B 90 
9 = a * (tan (2 + wy) — tan 8) 
Diameter of roll = 
W = BX (tan (6 wv) 8) 
x (tan : +H an 
also 
— 90 
ao = ob X secant (6 ) 
or = 0a + ar =% 
Therefore 






b=(Bx secant (3 + %°)) + Ww 
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tures and gaging tools used in connection with 


[Tee are many other examples of important fix- 
feed-cover operations, but only a few more will 


be shown in this article. 


dicated in the drawing, which gives all important details 
of fixture construction. It will be noted that the method 
of locating and securing the work is the same as em- 

ployed with the fixture 





One of these, Fig. 76, is 


last described. The chief 





a fixture for profiling the 
locking lug on the right 
and left sides, the opera- 
tion being No. 18 in the 
schedule. This fixture 
makes use of the same 
method for locating the 
feed cover by the 3-in. 
hubs as described in con- 
nection with other tools, 





IX. Feed Cover—Il 


This section of the feed-cover article shows a few 
of the operations in profiling the locking lugs, pro- 
filing the cartridge-spring clearance opening, pro- 
filing the pawl-clearance slot, machining the sight 
lug, etc. The illustrations cover a number of im- 
portant gaging devices which are essential in hold- 
ing the parts to exact dimensions. 


peints of difference as 
compared with preceding 
fixtures are to be found 
in the angular block 
which carries the work 
and in the shape of the 
slot of the form plate 
which receives the guide 
pin on the profiler head. 
Another profiling opera- 
tion of interest is the 











the bushings in the top 








of the fixture for receiv- 
ing the hubs being clearly shown in the draw- 
ing. An eccentric shaft and a T-slotted clamping head 
are utilized, as in previous examples, for drawing the 
work down snugly to the fixture face. The eccentric 
shaft, it will be noticed, operates in a hardened and 
ground bushing fitted in the side of the fixture. An 
additional clamping device in this tool for steadying the 
front end of the work consists of a hook-shaped bolt 
which is drawn in from the right-hand side of the fixture 
by means of a large wing nut at the opposite side, the 
end of the work thus being gripped between the bolt 
head and a stop plug at the left to resist side thrust due 
to the action of the cutter. 

The bolt is prevented from turning by a short cross-pin 
which enters a slot in the fixture and is released from 
the work by spring pressure when the nut is unscrewed. 

A type of fixture in which the work is held at an angle 
for a profiling cut is shown in Fig. 77. The operation 
performed in this tool is No. 23, profiling the cartridge- 
spring guide clearance slot. This angular position is in- 





milling out of the pawl- 
clearance slot, roughing and finishing cuts being 
required as in many other operations of similar 
character. The roughing of this cut is performed in 
operation No. 31. After the pocket or clearance has 
been roughed out two hubs of # in. in diameter are 
formed in the bottom of the clearance cut by a hollow- 
milling operation, these hubs serving as pivots upon 
which are mounted later the stop pawl and rebound pawl 
for the magazine feed. The finishing of the pawl-clear- 
ance cut is attended to after these two small hubs for 
the pawls have been hollow milled to size and depth. 

The fixture for both roughing and finishing the profil- 
ing cuts in the pawl-clearance seat is illustrated in Figs. 
78 and 79. In the former illustration the work is shown 
undergoing the profiling operation, the auxiliary form 
plate for the guide pin for the other cut being shown 
swung up and out of the way of the lower form plate. 
The shape of the guide opening in the lower plate is best 
seen in the illustration, Fig. 79, where in the plan view 
the upper plate is shown removed. 
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FIG. 76. FIXTURE FOR PROFILING LOCKING LUG 


The shoulders C in the form plate B prevent the 
profiling cutter from working into the corners of the 
rectangular opening where are located the pawl-carrying 
hubs which are formed in the hollow-milling operation. 
The other plate A, having a rectangular opening without 
shoulders in the corners, allows the work to be operated 
upon around the entire edge of the rectangular seat. 
When the upper plate B is in service, it is held in correct 
alignment with the lower plate A by a stud, or pin, which 
is fitted in that plate and projects upward to engage the 
slot in rear end of the swinging plate B. 

The method of holding the feed cover in this profiling 
fixture is similar to the one employed in connection with 
other fixtures that have already been described some- 
what in detail. 

The gaging of the work as it comes from this profiling 
fixture is accomplished with the device illustrated by 
Fig. 80 and the templet Fig. 81. The latter tool is made 
of ,j,-in. flat stock fitted to a knurled handle and applied 
to the pawl-clearance opening to test its contour. 

The gaging tool, Fig. 80, is in the form of a fixture 
whose base carries two §-in. bushings for holding the 
feed cover by the two hubs at the rear end or in the same 
manner as the work is located in the other fixtures illus- 
trated. At the other end of the fixture base is a bracket 
with a long head, which is bored out vertically to receive 
four 4-in. plugs, the lower ends of which are finished 


suitably to form contact-gaging surfaces while the up- 
per ends are drilled to receive small operating handles. 
The lower part of each plug is ground at E to }-in. 
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FIG. 77. PROFILING FIXTURE FOR CLEARANCE SLOT 
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FIG. 78. 








diameter, and with this small end pushed down into con- 
tact with the pawl-clearance seat the upper end of the 
plug at F comes flush with the top surface G of the 
bracket head, so that the four plugs constitute a set of 
fush-pin depth gages for the bottom of the opening. 
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4 PROFILING FIXTURE FOR TWO DIFFERENT CUTS IN THE PAWL-CLEARANCE 






































Fig. 80—Gages for the pawl-clearance opening. 
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SEAT 


For gaging the sides of the opening for correct posi- 
tion each of the four plugs has a winged portion at H 
formed by flatting the sides of an enlarged shoulder, 
and when the plug is turned the ends of the wings pro- 
vide a contact test for the profiled edges of the opening. 


























FIGS. 80, 81 AND 82. GAGES 
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AND TEMPLETS 
Fig. 81—-Templet for contour of pawl-clearance opening. Fig. §$2—Gage for seat 
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Two of these plugs, it will be observed, are so located 
as to gage the ends of the cut, the other two the sides. 

Following a number of operations on the sight lug 
and bed on the top of the feed cover the gage, Fig. 82, 
is applied to the work to test the spring-locking seat at 
the front end. This gage has a body which straddles the 
lug and carries at the middle a flush pin, the lower end 
of which contacts with the surface of the profiled seat. 

One more operation is included in this article; this is 
operation No. 45; for profiling 
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Some Industrial Problems 
By ENTROPY 


In these days when the word democracy is on every- 
one’s tongue, it is easy to be carried away by the word 
without thinking what it really means. 

Real democratization of business would mean that 
every business enterprise would be a corporation the 
members of which had equal investments and all of 








clearance for the sight-elevat- 
ing screw. The fixture for this 
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work and the method of hold- 
ing the piece will be under- 
stood from Fig. 83. Here the 
feed cover is again located by 
its a-in. hubs which enter 
bushings H in the over- 
hanging brackets on the fix- 
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ture. It is held up against 
the hardened and ground stop 
plugs in these brackets by the 
supporting plate J and the 
long wedge K. The support- 



































ing plate J’'is guided by three 
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pins or posts L fixed in the 
base of the fixture, and it 




















carries in its upper face hard- 





ened plugs which bear against 
the under side of the feed 
cover to be profiled. The pro- 




















filing cutter itself is indicated 














at M. After certain other 
operations are accomplished 
the locating lugs (which up to this point have formed the 
means hy which the feed cover has been properly posi- 
tioned in the various tools) are cut off; then a number 
of hand operations, such as filing to gage and the like, 


FIG. 








79. DETAILS OF FIXTURE IN FIG. 78. 


whom would work in the business. These stockholders 
would elect their own board of directors, who in turn 
would elect representatives to conduct the business, and 
they would share equally in the profits or losses. 
The only thing’ that would 
make desirable the position of 
general manager of such a 
concern would be, if we leave 
out the chance for graft, the 
innate desire to stand in high 
places. Suppose a man wants 
the job, he will go about get- 
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ting it in exactly the same way 
that a man endeavors to be- 
come mayor of acity. He will 
have the same proletariat to 
appeal to and they can be won 
in the same way. When he 
gets it his next problem is 
not production, but how to 
hold the job. In democracies 
the man who promises the 
most reforms and who caters 
to the crowd having the most 
votes stays on the job. Carry- 
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FIG. 83. 


are taken care of. The feed cover is then ready for 
hardening, sandblasting and browning. 

The hardening is done as in the case of the receiver, 
only such spots as require hardening being heated. 


PROFILING FIXTURE FOR SIGHT-ELEVATING SIDE CLEARANCE 


ing out preélection promises 
does not seem to count for 
much. The natural result of such methods of mis- 
management would be the same as in municipal 
affairs; that is, the cost of doing anything would be 
practically doubled. Applied to business as a whole this 
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would mean that we could have about half as much for 
our money as we have now. 

That is democratization of business. Who wants it? 
Only a few students of sociology and a few people who 
see in it a chance to loaf at the expense of the crowd. 
What the rank and file of us want is an opportunity to 
sell the only thing we have to sell—our efforts—where 
we can get a square deal. We want an open market 
without favors or privileges. Collective bargaining 
appeals to men only when they cannot see their way 
clear to get a square deal without it or when they expect 
to get something for nothing. When any man receives 
an income which he apparently does not earn we resent 
it, and this resentment is directed as much toward men 
who are drawing large sums from the Government ship- 
yards for doing but a fraction of their duty as to the 
man who rolls by in his limousine. But it is not that 
the accumulation of wealth is resented by the rank and 
file so much as it is the manner of its acquirement. 
Most of us know that if we want to pay the price we 
can become at least moderately wealthy. If we are con- 
tent to live singly, on the barest amount of food that 
will keep us alive, the least clothing that will protect 
us, and invest all our savings, even though at low rates 
of interest, by the time we are so old that we cannot 
enjoy anything we will have something to enjoy. Few 
of us envy wealthy people who have made their wealth 
by honest efforts. The ones to whom we object are those 
who have made it by sitting still and letting it rain on 
them. We cannot see why John Jones, who buys a 
vacant lot, should profit because Tom Brown builds a 
block on the next lot, and we cannot see why a lazy son 
should inherit the fortune his father acquired by sweat- 
ing for it. The redeeming feature of this last case is 
that we know he will dissipate it very shortly. ~ 


WHAT WE REALLY WANT 


If we do not want to become rich by the only method 
we recognize as legitimate, and if we do not want to 
take the responsibility of jointly conducting a business 
enterprise, what do we want? 

We want to be certain that we can draw the market 
price of our ware without having to bargain for it. We 
want the one-price system. Would any of us go back to 
the old store system where the prices were not stated in 
plain figures and where we knew that every price would 
be set by the clerk according to his estimate of our abil- 
ity to pay? Not a bit of it. Then why not make our jobs 
one price? Not one price for everybody, but one price 
for every job. If I drive 2000 rivets in Boston and then 
move to Detroit why should I not get the same price 
there for the same job, barring differences in cost of 
living? We know that in four shops out of five there 
are different prices for the same work, as the matter of 
rate setting is left to foremen who are not in harmony 
with each other nor always consistent themselves. 
This refers to day rates, piece rates being usually set 
by men higher up; but even then they are a hopeless 
jumble of fat and lean, with the fat jobs handed to 
personal friends or dependents of the foremen. 

What we need is better foremen, or better supervision 
of foremen so far as their relation to us is concerned. 
Whoever heard of a foreman being given any instruc- 
tions as to how to be a foreman? or, for that matter, 
who could give such instruction? The superintendent 
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is only a foreman promoted, with all the foreman’s 
faults and some added abilities. The man to instruct 
foremen must not only have had a mechanical training 
but also experience in other parts of the organization, 
as the sales department, for example, where success 
depends on one’s ability to meet other people on their 
own ground. 

Our production departments are just beginning to 
find themselves in a position which is not new to the 
sales department. There constant shifting from a 
buyer’s to a seller’s market takes place. Salesmen have 
discovered that it is not wise to take their last ounce 
of flesh when things are coming their way, because the 
market always has changed in the past and probably 
will do so again. Foremen, however, cannot remember 
when there was an employees’ market for labor, and 
they find it hard to realize the changed conditions. To 
be sure, in many instances their subordinates have 
become drunk with power and have done things almost 
as bad as the foremen themselves did before the balance 
of power swung away from them, but that is inevitable. 


THE OTHER FELLOW’S POSITION 


The best way by which a foreman may know whether 
or not he is giving the workman a square deal is by put- 
ting himself in the other fellow’s position. No man 
wants to work or should work where the conditions or 
the pace may shorten his working life or leave him to 
suffer after his working life is over. Steam power is 
so much cheaper than man power that there seems to be 
little excuse for using the muscles to anything like the 
tiring point, yet in many shops machines are placed 
away from cranes that might easily do the lifting and 
men waste their time doing it. Peace of mind is even 
more important than peace of body. Any man who is 
wondering when the boss will jump on him without 
provocation, or who is kept in fear that a slight slump 
in business will bring a layoff, will not be able to do his 
work as he should. Assurance of steady work and 
uniform treatment will solve many of the cases of high 
labor turnover which are so prevalent today. 

Another thing which is not within the foreman’s con- 
trol but which is just beginning to come to the surface 
again is the fact that the best employees are those who 
have families. From the earliest days of factories it 
has been necessary to provide housing. Textile mills 
were obliged to go where there was water power, and 
it was necessary for them to build villages near their 
sites for their employees. The houses of this earlier 
day would not prove attractive now, for times have 
changed, and it is necessary not merely to provide a 
shelter, but there must be pleasant surroundings— 
schools, places of amusement and possibly churches, 
though the demand for the last mentioned does not seem 
to be so urgent as formerly. A company store where the 
operatives can procure their supplies is also necessary. 

Taken altogether, it would seem as though much of 
the industrial unrest is due to lack of understanding as 
to what is taking place. We are fighting a great 
war, but right in our own shops we are passing through 
a tremendous revolution, and for the most part meeting 
it only by throwing out a bone now and then in the 
form of an increase in wages, thoughtlessly granted, too 
late to “beat them to it,” and without due consideration 
of the true state of the labor market. 


ee ee ee 


So ASE i ee 


ae 





AMERICAN MACHINIST 








Vol. 48, No. 23 





























Fill Up the Gaps 


By Berton BrALEY 


There are no hours to a soldier’s job; 
He can’t “lay off” when he wants a rest; 
He must fight on where the cannon throb 
And hold the line when it meets the test. 
And we who labor to crush the foe 
Must mend our ranks in the shop or mine; 
Make this the slogan for high and low— 
“Fill up the gaps in the working line!” 


The idle lathe and the idle drill 

Are spots that weaken the line of war— 
Dangerous breaks in the ranks of skill 

Imperiling all that we’re fighting for. 
We’ve each enlisted to see it through; 

We mustn’t slack and we mustn’t pine; 
Let’s do our duty as soldiers do— 

“Fill up the gaps in the working line!” 


For every moment the workers lose 
The fighters suffer; and we must strive 
To back them up with our brains and thews 
And do our part in the mighty drive. 
Let’s see that never a task’s delayed; 
Let’s stick on the job—your job and mine— 
The man who loafs is the Kaiser’s aid— 
“Fill up the gaps in the working line!” 
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Let’s keep the ranks closed. 
Let’s keep on our job. 


Let's not lose time by 
being absent or late. 


A minute late in the battle 
line may mean an army lost- 
4A MINUTE LOST IN THE SHOP 
MAY BE the cause. 
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This article describes the methods and tools used 
in making the Comptometer. On account of the 
exacting service required of the machines, ex- 
treme care is used from the selection and testing 
of the raw stock, through all of the machining 
operations, to the final inspection of the finished 
product. 





by the Felt & Tarrant Manufacturing Co., Chicago, 

Ill., as it is well known and widely used in the 
business world where speed and accuracy of accounting 
or mathematical calculations are required. A history 
of the little machine, from the time of its first incep- 
tion and invention by Mr. Felt many years ago, and 
the many vicissitudes 


I: IS unnecessary to describe the Comptometer made 


Manitlacturing 
Comprometer f 















ceed, will in the end bring success. Before the detailed 
description of the manufacturing departments a general 
outline of the shops will not be amiss. 

The shops of the Felt & Tarrant Manufacturing Co. 
comprise two five-story buildings of brick and reinforced- 
concrete construction. The new building which is just 
being completed will be used to some extent for stock 
storage, and will carry a safe floor load of 2000 Ib. 
per sq.ft. This and the older building are connected by 
a tunnel of ample size for moving trucks of material 
from one building to the other. A complete power, 
lighting, heating and compressed-air plant makes the 
shops independent of outside concerns. 

Besides the regular passenger and freight elevators, 
there are installed at various places throughout the 
shops, automatic elevators for the movement of stock 
from one floor to another. These are electrically oper- 

ated by suitable switch- 





through which they both 
have passed, to the time 
when success crowned the 
never-tiring efforts of the 
inventor and a corps of 
assistants—many of whom 
have been associated with 
him for over 20 years— 
would make a long and 
interesting story, but its 
place is not here. It would, 
however, teach a lesson that 
all young mechanics should 
remember. A thorough 
mastering of the practical 
end of the machinist’s and 
toolmaker’s trades, as 
learned by Mr. Felt when 
young, coupled with in- 
ventive ability and an 
unconquerable perseverence 
and determination to suc- FIG. 1. 

















MACHINE FOR TESTING FLAT STOCK 


boards and signal systems 
on each floor, and are in- 
closed in steel-lined shafts 
provided with steel doors, 
so that they cannot be con- 
sidered a fire risk. The 
shipping department is two 
floors below the final test- 
ing and inspection room, 
and is connected with it 
by an inclined roller way 
and a spiral chute. 

When a Comptometer is 
ready for the shipping de- 
partment it is placed in a 
wooden box well padded 
on the inside and started 
down the roller incline, 
whence it goes through 
the spiral chute directly 
to the shipping department. 
Large fireproof vaults on 
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each floor provide ample storage for stock, tools, dies, 
gages and combustible materials. 

A very complete photographic department is pro- 
vided, and is in charge of a capable photographer. 
Photographs for advertising and catalog work are all 
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ployees how accidents happen and how they may be 
avoided. The photographic studio itself, besides being 
provided with excellent natural lighting, is equipped 
with a 3000-candlepower flaming-arc light with reflector 
and adjustable stand, and a 1000-candlepower, nitrogen- 
tungsten lamp and reflector. This latter 
Sak is mounted on a portable stand so that it 

ea can be easily moved from place to place 

i in the factory if pictures of machines are 

: wanted. The dark room is provided with 
all the accessories of an up-to-date com- 
mercial establishment and large sinks with 
running water and with ventilating hoods 
and fans for removing chemical fumes 
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FIGS. 2 TO 6. SOME OF THE MACHINES 
AND DEVICES USED 

Fig. 2—Machine for testing music wire. Fig. 

3—Gripping device for wire. Fig. 4—Torsion- 

testing machine. Fig. 5—Testing and recording 

machine. Fig. 6—End view of recording machine 


which sometimes prove injurious to the 
operator. Under the supervision of J. A. 











made here, as well as photographs of all the parts which 
enter into the Comptometer itself. The photographs 
of parts are used in connection with shop operation 
Sheets and blueprints; this is done because the intricate 
Shapes of many of the parts render the blueprints 
rather difficult for the ordinary machine operator to 
read. 


Photographs are also used to illustrate to the em- 





V. Turck is a very complete physical 
laboratory for the testing of materials. In this labora- 
tory alone Mr. Turck has secured enough interesting 
and valuable data to fill a good-sized book. 

A very large part of the material used in the 
Comptometer is crucible-steel stock, low in sulphur and 
phosphorus, and with the carbon content varying from 
0.60 or 0.70 per cent. to 1.50 per cent., and the man- 
ganese content varying with the amount of carbon. 
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Very exhaustive practical tests are made on all stock 
when received, both in its natural condition and when 
heat treated. All steel that is heat. treated is placed 
in an electric furnace fitted with thermocouple and 
hydrometer in order to secure exact results. 

A number of standard machines for the testing of 
materials are in use, but in most cases they have 
been remodeled to better meet the particular require- 
ments of these shops. 


GRIPPING DEVICES FOR WIRE 


In Fig. 1, is shown an Olsen machine modified for 
testing the tensile strength of flat stock. Two hardened 
steel blocks A are provided with triangular recesses 
to receive the test pieces B which are punched to exact 
size in order to secure uniform results. The cross- 
section is figured on the area at the point C, which 
is of known size. For these tests the stock samples 
are heat treated in the same manner as are the finished 
pieces. 

A machine equipped to test music wire is shown 
in Fig. 2. As supplied by the manufacturers this 
machine was not equipped with gripping devices suit- 
able for testing wire, and it has been fitted with special 
devices as shown. In Fig. 3 is an enlarged view of 
the wire-gripping devices. 

The wire to be tested is gripped at one end by the 
clamp A, which is operated by the lever B. It is then 
passed twice around the pulley C and clamped in a 
similar manner at the other end of the machine. As 
power is applied, the strain on the wire does not come 
at the points where it is gripped but comes between the 
two pullevs C, and it is here that the break always 
occurs. The readings are taken from the indicating 
dial shown in Fig. 2. 

After very exhaustive tests, Mr. Turck has deter- 
mined certain standards which must be met in tests 
of music wire used for springs. It might be inter- 
esting to note that there are but two manufacurers 
of music wire in the United States, and one in Europe, 
whose product meets Mr. Turck’s specifications. 


TESTING WIRE 


Besides passing tensile and torsional tests, all spring 
wire must be of uniform size throughout the entire 
length of the roll, and a drill made from the wire, 
without hardening, must drill through a piece of cru- 
cible-steel stock of certain thickness. The wire must 
wind on a mandrel of its own diameter, without signs 
of breaking or splitting; and stock springs made from 
it must pass a stretching and vibrating test without 
undue elongation or loss of strength. Even after these 
exhaustive tests, a certain number of test springs are 
taken from each lot, as will be described later. Aside 
from this each and every spring is weighed and tested 
separately. 

The machine shown in Fig. 4 is a torsional testing 
machine of standard manufacture. 

The machine shown in Fig. 5 was designed and built 
for charting or diagraming the action of various levers 
in the Comptometer when operated both mechanically 
and by hand, and has given some very valuable in- 
formation that could not have been obtained otherwise. 

The machine is power driven, various speeds being 
obtained by the sliding friction drive at A. The 
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speedometer at B shows the speed. The various tests 
are charted on the recording drum C. An end view 
of this machine is shown in Fig. 6. In this view the 
plunger D depresses one of the machine keys. As this 
plunger operates, pencil points at E press against the 
paper on the drum and produce the record. 


Government Wants Business Diplomats 


The Government is looking for big-caliber men with 
foreign-trade experience to serve as commercial attachés 
for the Bureau of Foreign and Domestic Commerce, 
Department of Commerce, and announces that ap- 
pointees will be accredited to American embassies or 
legations abroad and will be expected to meet in a 
creditable manner the most important Government offi- 
cials and business men in such countries and make trade 
reports. 

The appointments will be made in pursuance of the 
department’s plan to prepare now for the competition 
in foreign trade that will come as soon as the war is 
over, and because the work is so vitally important to 
the future of American trade only men of undoubted 
qualifications will be considered. 

A written examination will be held on June 6, and 
those interested are urged to write at once to the Bureau 
of Foreign and Domestic Commerce, Washington. 

Applicants admitted to the examination will be re- 
quired to write a thesis on some given foreign-trade 
subject and answer difficult and searching questions on 
economic and commercial geography and transportation. 
current events in foreign countries, the industrial de- 
velopment of the United States in its relation to export, 
and-to know well at least one foreign language. Edu- 
cation and foreign-trade experience will be important 
factors, and those most successful in passing the written 
examination will later be given an oral test before a 
board in Washington. 

The salary of commercial attachés ranges from $4000 
upward and there are transportation and other allow- 
ances. The Department of Commerce is also planning 
to appoint trade commissioners to Europe, South Africa 
and the Far East in the near future, and appointments 
may be made from those who successfully pass the 
attaché examination without receiving assignments. 


Small Motor-Driven Drilling Machine 
Used for Tapping 
By F. S. KINGSTON 


I have been using a bench drilling machine for some 
time for the purpose of tapping small motor parts, such 
as rotors, journal boxes, frames, etc., driving by means 
of a d.-c. motor of 4 hp. running 950 r.p.m. The re- 
versal of the tap is accomplished by reversing the motor 
with a small switch operated’ by a treadle, a spring 
closing the circuit and running the motor forward, while 
pressure on the treadle reverses the motor and allows 
the tap to back out. 

The field circuit in the motor is left closed to prevent 
sparking when cne armature is reversed. To reduce 
tap breakage to the minimum the amount of torque ‘5 
controlled by loosening or tightening the belt. 

This idea, so far as I know, is original and I hope it 
may be of value to others. 
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Meeting of the National Machine Tool 
Builders’ Association 


SPECIAL CORRESPONDENCE 


chine Tool Builders’ Association was held at the 

Marlborough-Blenheim Hotel, Atlantic City, N. J., 
May 16 and 17. The whole atmosphere of the conven- 
tion was an endeavor to discover by what means the 
machine-tool builders of this country could render the 
greatest service, and with this end in view speakers 
were secured who had a distinct message on the all- 
important subject of winning the war. 

The main address of the first session was that by 
Isaac F. Marcosson, war correspondent, whose subject 
was “The Business of War.” As Mr. Marcosson has 
been on all the fronts and has studied practically every 
phase of the situation from various angles he was in 
position to give just the kind of information needed, 
especially by those who are apt to be too optimistic in 
viewing the whole situation. His keynote was to beware 
of prophecy and over-optimism, as will be seen in the 
extract from his address in another part of the paper. 

Maurice T. Fleisher of Philadelphia spoke on “Trade 
Acceptances,” and H. W. Dunbar of the Norton Grinding 
Co. on “Safety Devices for Machine Tools.” 

The afternoon session was opened by Admiral R. S. 
Griffin, engineer-in-chief of the United States Navy, who 
told of some of the advances which had been made in 
engineering and other departments of the navy. Francis 
H. Sisson, vice president of the Guaranty Trust Co. of 
New York, spoke on “The Business Survey,” while H. E. 
Miles, chairman of the Section of Industrial Training 
for the War Emergency Council of National Defense, 
gave his illustrated talk on “Women in Industry.” 

Lieut.-Col. H. W. Reed told how the machine-tool 
builders could best help at this time, and gave out a list 
of heavy machine tools which are going to be needed in 
the near future for the manufacture of heavy guns. 
This was reproduced in our last issue. 


Address of President J. B. Doan 


It is hoped that this convention will be of some practical 
value to all present. It has seemed to me that there is 
almost no reason for a convention of business men during 
these times unless practically their entire time is given 
over to an understanding of the present war conditions, 
to the Governmental program pertaining thereto and to 
its advancement. Every speaker on our program today 
will in some way touch upon conditions affecting the war, 
and I hope will cause everyone present to more thoroughly 
bear in mind the needs of our country at this time, and to 
advance the cause of the United States of America and 
its noble allies. 

It has been stated a great many times that the machine- 
tool industry is a fundamental industry, and this is es- 
pecially true during war. Therefore it should be clearly 
ind fully drawn to the attention of every member here 
that he should do his utmost to increase production of a 
kind required by the Government and, with this in view, 
to overcome all of the many known obstacles in the way. 
These obstacles might be enumerated as a shortage of 
skilled labor for the machine shop, the moving about from 
one community to another of labor, both skilled and un- 
skilled, and the difficulty in securing certain materials. 

We have just become aware through many articles in 


Te semiannual convention of the National Ma- 


the press that something has slipped in the manufacture 
of airplanes, which are so badly needed at the present time. 
It is stated that large sums of money have been spent with- 
out the proper return in completed machines. However, 
I am convinced that this failure has not been caused by 
graft and incompetence, as has been charged. The mem- 
bers of this association know that such terms could not 
apply to those well-known and competent men who have 
been chosen from Detroit, Dayton, Indianapolis and other 
cities to carry on the manufacture. The delay in our air- 
plane program, which amounts to a calamity at this time, 
has come through the failure of those not accustomed to 
working in metals and in th: development of mechanical 
apparatus to take full cognizance of the fact that it takes 
time to design and make patterns, jigs, fixtures, templets 
and the necessary producing machinery. In short, we can- 
not in any program begin late and finish early. Along this 
line I especially wish to call attention to the fact that in 
the building of the larger sizes of machine tools, which 
apparently will be urgently required, it is not possible for 
them to be produced overnight and that a program should 
be laid out as far in advance as possible, so that when pro- 
duction is demanded the proper machinery will be in readi- 
ness. 


SMALL MACHINE TOOLS PLENTIFUL 


I desire to attract the attention of our members to the 
fact that the smaller sizes of machine tools seem plentiful, 
and very likely the supply of these is greater than the de- 
mand. There is, however, a scarcity of the larger sizes, 
most ‘of which are wanted quickly. 

The very size of the United States and its manufactur- 
ing facilities is in a sense a handicap. In the consciousness 
of our nation’s vast resources we are apt to forget that 
great bodies move slowly, and though the need may be most 
urgent it cannot be supplied properly unless we plan in 
advance and then see to it that there is no failure in the 
work of our own hands. 

We must consider wisely and make plans to meet the 
labor shortage. First, we must stop the wild bidding for 
men, which causes them to move from one community to 
another. To the time lost in transporting these men may 
be added that consumed in teaching them new occupations, 
which later are abandoned as the men become dissatisfied 
with their new surroundings. The mechanical trades have 
developed so very much during the last few years that there 
is naturally a shortage of skilled help, and we must look 
the facts in the face and start to make skilled labor out of 
unskilled labor, both male and female. This is one of the 
very important things for this association to consider, be- 
cause there could be no greater catastrophe than to find 
the machine-tool building shops of this country so under- 
manned that they could not produce the necessary machine 
tools for the building of aircraft, machine guns, cannon 
and ships—in fact everything for which machine tools are 
used. 

The creation of a vast army and of the many accessories 
that go with it has been a tremendous job. When it is con- 
sidered that within one year this nation has been trans- 
formed from a nonmilitary nation into one that is fast be- 
coming a great military power it is no wonder that there 
have been some disappointments and much criticism, both 
among our allies and in this country; but it seems to me 
that it is time for all thoughtful men to take this in hand 
and stop all criticism which is either malicious or made 
without good reason. Big men, as a rule, can stand honest 
and just criticism, and perhaps that kind of criticism, par- 
ticularly if it is constructive, is good for any of us; but 
we should be careful that it is constructive and proper, else 
it may do more harm than good. None of us know the 


‘exact point of view of the men in full charge of the man- 
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agement of this great struggle, but we do know from our 
own personal experience that words of encouragement do 
more toward creating efficiency than bitter criticism and 
denunciation. Therefore, I suggest that this convention be 
one in which we turn the light upon our own efforts for 
the purpose of preparing ourselves for more efficient ac- 
complishment, so that every bit we are able to do is added 
to the strength of our national Government in its efforts. 

We are today familiar with the advanced cost of almost 
every commodity, principally because most of us have had 
to go down in our pockets and pay the advanced cost of 
labor, of cast iron, of steel, of bronze, in fact of all mate- 
rials which enter into the cost of construction. We also 
know of the greatly increased overhead burden brought 
about largely by the necessity of manufacturing with 
greater speed than before, and of the necessity of train- 
ing operatives who had no previous knowledge of the trade, 
but who had to be paid while they were being taught. This 
naturally has made it necessary for every machine-tool 
builder to increase his selling prices. When I look about 
at the increased cost of almost every article which we pur- 
chase I believe there can be no criticism at the modest 
advance in prices in the machine-tool industry. This, I 
believe, is particularly true of the older builders of machine 
tools who have reputations to maintain and who expect to 
remain in the machine-tool business in the future; but it is 
my earnest hope that every member of this association will 
consider the necessities of his country at war and there- 
fore advance his prices only as it becomes necessary. There 
is, of course, such a wonderful variety of machine tools, 
both in design and with respect to workmanship, accuracy 
and productive capacity, that machine tools are difficult to 
compare; but may I further urge that every member of 
this association feel it his duty to keep his selling price 
well within the bounds of common sense as well as good 
business practice? 


LIBERTY BONDS 


I have sometimes wondered at the efforts of some speak- 
ers to demonstrate that Liberty bonds are a good investment. 
It goes without saying that they are a good investment— 
they are this and infinitely more, because the Liberty bond 
and every Government bond is a first mortgage on every 
industry represented here today, whether or not the man- 
agers of that industry have subscribed to their limit. A 
Government bond, especially at this time, is a first mort- 
gage on the wealth hidden in the grovnd as well as every- 
thing in sight. It is a mortgage on the machine shop, on 
the offices, on the lathe, the milling machine, the planing 
machine, in fact on everything we possess, and over and 
above that it is a first mortgage on our most loyal codpera- 
tion. 

All industry must of course have profits if we are to buy 
Liberty bonds; if we are to pay income taxes necessary to 
meet the tremendous Government expenses; if we are to 
contribute to that magnificent organization of mercy, the 
Red Cross, and if, moreover, we are to extend our industry 
to meet the coming war requirements for machine tools, 
especially when we all know full well that today plant 
extension is more costly than ever before. 

What we owe to our own Government we also owe to 
our allies, especially to Great Britain, to France, to Belgium 
and to Italy and the others who are aiding us in this great 
struggle. We have advanced them moneys and credit, but 
they have given largely of those things which no man can 
replace, namely, their limbs, their eyes, their blood and, 
many of them, their lives. We have sent them machinery 
and equipment which they have carried, through their own 
personal effort and great sacrifice, to the very front line, 
where they have laid down everything that is worth while 
in the stupendous struggle for world freedom. Our en- 
trance into this struggle after a long delay makes our 
responsibility even greater than it would have been had 
we plunged into it earlier; therefore we should exert our- 
selves the more to make up for this lost time, and all of 
us should pause and determine in our own minds what 
might have happened had not our European allies held back 
the Hun. However, we are all now working, giving, fight- 
ing, bleeding and dying together for a great cause, and I 
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beg to express the hope and the belief that when this great 
struggle ends in a tremendous victory for the Allies the 
love and coéperation born of this enormous sacrifice wil! 
be evidenced in the peaceful pursuit of both business and 
pleasure, and that as we visit the countries of each other 
as friends do we shall all feel ourselves a part of the great 


allied family forevermore. [Great applause. ] 


The Business of War 


ADDRESS BY ISAAC F. MARCOSSON 
War Correspondent, Saturday Evening Post 


I sometimes wonder if you men making machine tools 
realize the important part that you are playing in the great 
drama of this war. It may interest you to know and to 
hear something that Lloyd George said to me in 1915— 
that fateful year in the history of this war. That marvel- 
ous little man without doubt is the most interesting, fasci- 
nating and extraordinary human being in this war that I 
have séen, and I have seen them all, you know. He is a 
little man with long, white hair and keen, blue eyes, and he 
had just taken up the job of being shell master in England. 
He was going down by re‘lway to make a speech to the 
British trade-union congress, and I was making the trip 
with him when he suddenly turned to me and said: “Do 
you realize that this is a war of machinery? that this is a 
war between the British and the French workmen on the 
one hand and the German workmen on the other?” Of 
course he was speaking of shell output; but what was true 
of shell output then between Britain and France and the 
Central Powers is now true of Britain, France and America; 
and you men back here behind the firing line who are mak- 
ing possible those great engines to wage this war—for as 
you all know the war is developing into a test of ma- 
chinery—ought to have the thanks and the gratitude of 
the whole country. 

The men who are selling machinery abroad are fighting 
a battle as important as the battle waged by those who 
carry guns. I have come across those salesmen of yours, 
and I regard it as a very great privilege to stand before 
you and pay my respects and my compliments to the men 
whom I have seen in action in three different countries— 
France, Italy and Spain. 

Before I take you on this little trip of mine up and down 
the battle fronts, but more especially up and down the 
line of European business and manufacture, I want to say 
a few simple words to you as one citizen of this country 
to another. As some of you know, I have had a commuta- 
tion ticket on two or three transatlantic lines. I bought it 
in 1914 and it has been punched pretty regularly since. 


THE DANGER OF OVER-OPTIMISM 


I have seen a great deal of this war, and there are two 
words—whether you are in business or whether you are 
out of it—that have no place in the shifting vocabulary 
of this war. One is “prophecy,” and the other is “opti- 
mism.” No man who has ever seen this war will venture 
to make a prophecy about anything because the hopes of 
today is the very ruin of the next. 

In a conversation with Sir Edward Carson, whose name 
you all know, I asked him: “How is it that a certain fa- 
mous Englishman, young, brilliant, with a great gift of 
oratory, who had always stood at the frontiers of the great 
things, looked into the valleys of success and failed? How 
is it that this man, young, gifted with an eloquent tongue, 
and with the heritage of great statesmanship has failed?” 
He answered: “The reason is, my boy, he is a dangerous opti- 
mist.” My friends, the curse of this country today and 
the curse of the war in Europe has been optimism. The 
curse of the war has been the assumption that because 
things seem to be right they are all right. It is a danger- 
ous optimism in this country to believe today that every- 
thing is right when everything is wrong. At this second, 
while I am standing here, there never has been in the whole 
tragic, immortal story of the Allies a time when their posi- 
tion was as precarious as it is now. 

The trouble in life is in love. We like to believe what 
we want to believe. The trouble in life is we want to fol- 
low the line of least resistance, and that has been true of 
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this war. “Too late!” Those words “Too late!” have been 
the tragedy of Europe. The Allies were too late to save 
Serbia, Roumania and Russia. I have been in every one of 
these countries. And they were almost too late to save 
Italy. The great hope of today is that this great country 
of ours and that flag will not be too late to save this cause 
which means our own happiness and our own future, your 
industry, as well as mine. 

Now there is one other thing that I wish to impress upon 
you, and it is this, that if this war is not won in Europe— 
I use the word advisedly—that if this war is not won in 
Europe it must be fought out on these shores—perhaps on 
this very shore out here—and that is why it is essential 
that this country should pool its patriotism, and syndicate 
its energies, and mobilize its man and woman power, be- 
cause there never was a time in the history of the world 
when a proposition was put as squarely up to a country 
as the proposition of winning this war has been put up to 
this country of ours 


THE DANGER OF PROPAGANDA 


We do not realize that there is a danger in our own par- 
ticipation in this war far greater than the submarine, the 
Zeppelin and the airplane; and I mean by that the hideous 
danger and menace of the German propaganda. I do not 
mean sabotage, which as you all know has destroyed $60,- 
000,000 of wealth in this country in the last six months; 
but I mean that sinister, silent, subtle German agent who 
has opposed our Red Cross, who has studiously and surrep- 
titiously but effectively fought the sale of Liberty loans; 
who is in our midst and on our thresholds, and sometimes 
in our very houses. I have studied the German propaganda, 
and I can tell you more about it from experience in all 
the various countries. I have studied the German propa- 
gandist in eight different countries. I have had the honor 
of being followed by some of the most distinguished and 
stupid German spies in the world; but wherever I have 
been the method and system of the German interests and 
agents are precisely the same. They aim at two things. 
One is to end the war now while Germany has all the 
chips on her side of the table; the other is to build up 
German trade after the war is over. And I have long 
maintained throughout this country that if we would shoot 
the German spies in this country and conduct a publicity 
campaign of what we have done it would be worth years 
of agitation and conversation. 

Now that we have got these controversial subjects out 
of our system, I want to talk to you, as I had originally 
thought today, of the “Business of the War.” But I am 
going to try to talk to you about something that has just 
come into my mind—not the business of war, but the war 
of business. 





THE Root oF THE WAR 


You men know as well as I that this war was rooted 
in Germany’s overmastering desire to control the trade 
and the business of the world. In the three or four years 
before the war it was my good fortune to study German 
efficiency and German commercial organization. Wherever 
the sun shone, wherever you found a German diplomatic 
agent, wherever you found a German consular agent, there 
also you found the outposts of German trade. That great 
phrase “To find its place in the sun” was more than a 
phrase. I wonder if you realize that as recently as July, 
1914, the German Reichstag passed the famous (or in- 
famous) Delbriick bill. Under the stipulations of that law 
a German subject can, and could, retain his citizenship in 
Germany no matter what oath of allegiance to any country 
he might take. Of course, like the violation of “the scrap 
of paper,” otherwise known as the Belgian treaty, it was 
& violation of all international law; but a little thing like 
@ violation of international law has no force or terror to 
the German autocrat out to get the business of the world. 
That Delbriick law which is on the statutes of Germany 
today made any German who took allegiance to any coun- 
try after July, 1914, a perjurer and a criminal. But little 
things like perjury and crime are small things between 
German aspiration for world trade and its consummation. 

The operation of the Delbriick law proved beyond doubt, 
and it is merely incidental, that Germany was determined 
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, 
to force the world into this war in order to cement and 
rivet her hold upon the economic mastery of the world. 

In Berlin, as some of you may know, on the Unter den Lin- 
den there is a big white building that flies the imperial flag 
of the German empire, with a little black eagle. That is the 
Foreign Office—the Wilhelmstrasse. But what most of 
us have not realized until a few months ago was that the 
German Foreign Office was the head and front of the 
selling system of German business the world over. There 
was a school of salesmanship. It was the dynamo of Ger- 
man trade. Wherever a German went he carried it. I 
have seen this with my own eyes—wherever the sun shines, 
east and west—the credentials of that German Foreign 
Office. 

That is why when the war began it was not so much 
the idea of territorial conquest as it was, as you all know, 
to get business. And today, in the midst of the war which 
is threatening her very imperial existence, Germany is 
preparing to launch a trade offensive more important to 
you and to me than this great battle that is going on today 
on the fields of Picardy and Flanders. 

I was in Petrograd a year ago today. I came back by 
way of Norway and Sweden. . In Stockholm, in Christiania 
and in Copenhagen I saw German business men selling 
goods. In Italy and in Spain and in Holland I saw the 
same thing. So, you see, it is a great illusion, it is a part 
of the costly optimism of this country, which says Ger- 
many is down and out. 


GERMANY STILL VERY STRONG 


Germany is far from being down and out. That is 
the great fact that I want to urge upon you. An empire 
that can put six million armed men in the field and at 
the same time get a corner in Spain, as I will describe 
to you after a while, is far from being out—certainly is 
very remote from ceasing to be a factor in this great world 
game. 

The great object of Germany today—as she is doing with 
her propaganda in this country, as she is doing in Italy and 
Spain and Holland and in Switzerland—is to get up a 
great industrial machine that will enable her to have a 
flying start when the war is over. What is more important 
the day this war is over Gerniany will not only be a big 
commercial factor, but she will have something to sell, 
as I will now describe to you. 

But first of all I want to tell you what I saw a year 
ago in Petrograd. I had the honor of being the first coun- 
tryman of yours to get there after that great upheaval 
which dethroned the czar. Lloyd George sent me across 
the North Sea on a British destroyer, and on that trip I 
saw a sight that with one exception was the most striking 
and unforgettable of any I have seen in this war. There 
was a storm that day and at the end the great sun came 
out in the west and suddenly there broke through the mist 
of the Scottish coast, with a majesty and with a power 
unspeakable, the whole British Grand Fleet in battle order. 
And as I saw that fleet—those acres and acres and square 
miles of battleships, and cruisers, and mine-sweepers and 
destroyers—I realized for the first time what the word 
“empire” meant; and I also realized when I saw those 
citadels, mile after mile, that so long as that fleet rode 
the seas that the thing known as the “freedom of the seas” 
was safe. 

I also realized, my friends, that but for that British 
Grand Fleet you would not now be sitting here upon the 
shores of this ocean in peace and comfort. And the world 
is some day going to know its obligation to the incredible 
heroism and eternal vigilance, the incomparable courage, 
of that British Grand Fleet! 

One day, I had a long talk with Kerensky, whose name 
you know, and he said to me: “So long as I am alive 
there never will be a separate peace with the kaiser.” 
The next day after I saw Kerensky I was in our embassy 
talking with our ambassador, Mr. Francis. We heard a 
noise in the street. We went to the window. We saw a 
tall, lean man with a beard and high-cheek bones and 
glaring eyes, which seemed to be like balls of living fire, 


‘leading a mob of three thousand highbinders down the 


street. That man was making a demonstration against 
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the American embassy. He was making a demonstration 
against the United States. That man with high Slavic 
cheekbones and living fire in his eyes was Lenine, who is 
today the dictator of Russia. I tell you that, so that you 
may know the effects of German propaganda. Lenine 
came to Petrograd when I was there. He came in a box- 
car from Berne (Switzerland) through Germany. Now if 
the kaiser had any other idea than that Lenine’s entrance 
into Russia meant anything but service to Germany he 
would not have given him a Cook’s tour and joyride through 
Germany. From the moment Lenine got to Petrograd the 
undermining of Russia began, and that human garbage 
known as the Bolsheviki, which made the most obscene 
peace in the history of the world, was the result. 

The reason I speak of this is the effect upon industry in 
this country of the Russian peace—that peace made with 
Germany, which is a greater blow to the Allies than the 
destruction of two of Haig’s armies. It has added from 
one to two years to the length of the war which, by the 
grace of God, might now have been ended. 


A War oF RAW MATERIALS 

You men know as well as I that this is a war of raw 
material; that Germany can only continue it so long as 
she continues to get the raw material with which to wage 
it. The nation that is going to have raw material and 
coal when this war is over is going to be the nation that 
is going to rule the world. 

Russia has turned herself inside out today. Her great 
stores of wheat; her great stores of copper and all, 65 per 
cent. of the munition factories of Russia are in Petrograd 
in enormous stores. I have seen them with my own eyes, 
and, what is more important, a million and three-quarters 
of German prisoners in Russia to boss the job of recon- 
struction and the conversion of that country into an economic 
asset and an economic vassal of the German empire. These 
are the facts that I want you to take home with you, 
and when you read about the German peace with Russia 
you will understand that Germany has built herself a 
prop which not only gives her a new lease of enthusiasm, 
but also a fresh lease of that most important thing in 
the world, and certainly after the war—which is, for a 
nation to become self-sufficient. 

I went to Italy last September. Wherever you go, as I 
take you with me on this little trip, you will find the 
same thing happening—always the German propaganda; 
always the German desire to build up a great trade after 
the war. 

I was on the Italian front with General Cadorna three 
weeks before the great German assault, and when I saw 
those Italian troops I said to myself that with the ex- 
ception of Haig’s incomparable army there are no finer 
fighters in the world. One day I stood on a hill on the 
Italian front, which is the most marvelous of all—and 
I have been in Flanders, and Picardy, and in the Caucasus, 
and have seen all the armies fighting. In those places it 
is a war of trenches, and men stick in them months and 
years at a time, and the enemies seldom see each other, 
except when they “go over the top.” But in Italy it is 
as if a god who made the world had built a great stage, 
a great granite theater hundreds of square miles, and 
placed around it, as it were, the galleries and the boxes— 
these great mountain Alps. You can stand on those Alps 
and look down on this titanic stage and see this great 
epic being enacted by thousands of men. Well, I stood 
one day with Cadorna’s chief of staff on one of these 
mountains, and there sixteen miles across the valley of 
death I saw these thousands of Italian troops—little gray 
dabs on the mountainside, without a stick or a tree or a 
stone, or without a trench—under the frightful Austrian 
shell fire, and in the sunlight, always going up and being 
hurled back, and I said: “Surely those are wonderful 
fighters.” And three weeks later in London I read that 
this army, with its banners, had been swept back and had 
lost in six days what it had taken eighteen months of 
some of the most brilliant fighting of the war to win. 

What was the reason? I can tell you the reason in 
a sentence. The German propagandists undermined the 
Italian army—in Italy there are one hundred and twenty 
thousand Germans of that type of German, “once a Ger- 
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man always a German;” they speak Italian as well as you 
and I speak English. In Italy before the war, and some 
of you who have been there will confirm these facts, you 
know you could not do business without the approval or 
consent or knowledge of that great bank in Berlin. In 
Milan there was this great bank, the Commercial Italiano—. 
this great marble palace that was the dynamo and center 
of German trade in Italy. 

A young man in Turin told me this story: He and a 
friend got a water-right privilege in Sicily. They wanted 
to build an electric-light plant. They had a good business 
proposition. They went to this Italian bank, laid down 
their plans and asked if the bank would advance capital 
for it. “Why, certainly,” said the bank; “it is a splendid 
proposition.” Before the deal was consummated the vice 
president of the bank said: “Of course you have arranged 
to get your equipment?” “Yes,” said the young man; “we 
have got a very excellent arrangement with a French 
house.” “Well, I am extremely sorry,” said the banker; 
“unless you get the machinery from the Allgemeine Elec- 
trische Gesellschaft,” which you all know, “we cannot ad- 
vance you the funds.” These men had to sign a contract 
and make arrangements to get this equipment from the 
Allgemeine Electrische Gesellschaft, which had a great 
plant in Italy, and the head of which was the head of the 
bank. That is the way the German financial system oper- 
ated in Italy, and that is why I say that when this war 
began Italy faced the proposition of breaking off with 
Germany and committing business suicide or waiting until 
she a extract some of the fangs of this German financial 
reptile. 

These one hundred and twenty thousand Germans in 
Italy were, as I say, as much a part and parcel of the 
Italian national life as you are of ours, with this dis- 
tinction—that they never forgot that they were German 
spies. They never forgot that their first interests were 
for that white building with the flag and black eagle 
on it in the Wilhelmstrasse. And it came about that these 
forty thousand Germans in the Italian army, by some 
curious circumstance, got into the second army, and by 
still greater circumstance they were ali in the army that 
was in these mountain passes. One day one of the great 
soldiers said to me: “This is the pass Italy can hold against 
the world. A handful of men can hold it.” I have seen 
those mountain passes scarcely wider than this room. 
Some more of that optimism that I have been talking about! 
But the Germans got through that pass. How? When 
the Germans made that attack these Germans in the 
Italian army were there, and they gave the signal to 
retreat. It is an easy thing to start a retreat in a battle, 
but it is an almost impossible thing to stop it. Those 
Germans in the Italian army—those propagandists who 
had scattered through the army that “end-the-war” propa- 
ganda that we have in this country—were tne men who 
were the undoing of this great Italian army when that 
retreat began, and which was stimulated and inspired by 
this German propaganda, and as you all know they lost 
in six days what it had taken sixteen months to win. 


ITALY STRONGER THAN BEFORE 


But do not forget that Italy is far from being down 
and out. I went, as some of you may also have gone, to 
the great Ansalda factory in Italy. It is the Krupp of 
Italy. I saw this plant, three times bigger than the Bethle- 
hem steel plant, on the shores of one of the most famous 
seas in the world, and I saw battleships and cruisers being 
launched in a steady stream, and here Italy has achieved 
an industrial supremacy such as it had never achieved before. 
When you see those Ansaldo works, when you see the Fiat 
automobile factory in Turin, and when you see all the 
great shell factories going up in Italy you begin to realize 
that Italy is far from being down and out. I always like 
to say a word about Italy. We seem to forget in. this 
country that an Italian, Christopher Columbus, discovered 
America. 

Again when I was on the Italian front, a young man. 
a private, came up to me and said: “I am awfully glad 
to see you. I was a section hand on the Pennsylvania. I 
helped to build the Hudson tubes.” We often forget the 
racial link between Italy and this country. 
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Their great statesmen have told me that unless America 
helps Italy she will be out of the war, because, as I have 
been urging upon you, this is a war of raw materials, and 
the nation at war that cannot get coal and steel is out of 
it. And when anybody comes along and asks you to 
help Italy, just remember that this reverse has given her 
a rebirth of spirituality and courage, and that under this 
rebirth she is more resolute than ever before. 

Now, I used to think that the last German colonies were 
Cincinnati—with all due respect to Mr. Doan [laughter]— 
Milwaukee and St. Louis. 

President Doan—You are partly mistaken. 

Mr. Marcosson—I know I am now, because what I am 
going to say shows it. But when I went to Spain last 
summer I realized I was wrong. Spain today is the last 
outpost of Germanic power. If you walk along the streets 
in Barcelona, or Madrid, or San Sebastian, where I went 
to see the King, and ask anybody who is winning the war, 
without the slightest hesitation they say the Kaiser. If 
you ask anybody in any of the smart clubs in Spain who 
is the greatest man in the universe, not even excepting 
God, they instantly say, “The Kaiser.” 

How has that happened? Simply because Germany has 
got out and, as you men would say when you are selling 
machine tools, sold. The German propagandists have car- 
ried on a campaign on the proposition of the Kaiser. It 
has been the finest selling campaign that I have ever seen. 
They have organized it. Each man had his territory, his 
selling territory; each man has his line of samples, and 
that line of samples was the finest lot of German gold 
and German hot air that any propaganda has ever pro- 
duced. 

GETTING A FOOTHOLD IN SPAIN 


The Germans have sold Spain on the proposition of 
German trade and German good-will, because they are 
giving the Spaniard, as they did in business before the 
war, what the Spaniard had in mind. You know per- 
tectly well, those of you who sell goods, that if a Spaniard 
or an Italian wanted anything, no matter how ridiculous, 
the German salesman would say: “That is a splendid 
idea; I congratulate you upon your good taste, and it 
will be an honor to sell it to you.” In England they would 
say: “That man is a silly ass, and I refuse to have a 
damn thing to do with it.” That is the plain truth, and 
that is the secret, as you all know, of the great German 
trade. 

Germany went into Spain to fill the Spaniard with hot 
air, and to tell him he was the finest aristocrat in the 
world. And he got it over. And if you had gone, as I 
have, from one end of Spain to the other and looked into 
these great warehouses you would have found hundreds 
of them jammed and packed with copper and oil and 
cotton, and all the material with which to reéstablish a 
great industry. And today, whenever there is a water 
right for sale; whenever there is stock for sale, or when- 
ever anything can be leased, or a factory can be bought, 
who buys it? The Germans. 

They have got the finest industrial secret service in 
Spain that I have seen in my life. And to what end? All 
to the great end that when the war is over, in Spain, as 
in Holland and in Switzerland, the wheels of German 
output will be going, and that little mark, “Made in Ger- 
many,” which for some years after the war will be the 
commercial brand of Cain—I don’t know how long, because 
1 have my doubts as to how much patriotism there is in 
the average pocket book—but at least for a few years 
after the war that little brand will be possibly a hissing 
and a byword, and to meet that boycott, Germany will 
put on the goods, as I have seen with my own eyes, “Made 
in Spain,” “Made in Switzerland,” and “Made in Holland.” 
Your own goods, machine tools, are going out in the 
markets of the world now and forevermore in competition 
with German-made stuff, made by German hands, made 
by German capital, part of this new German trade of- 
fensive, in competition with stuff that is marked as I have 
said it would be marked. 

That is one of the things that I warn you and every 
man who has seen this war and who has studied the busi- 
ness of war, as I have—they will tell you the same thing, 


Speed Up—We have got to win the war 





963 


and that is why today there ought to be such an embargo 
on the exportation of raw materials and finished machinery 
to those neutral countries as will prevent them from 
ultimately falling into the hands of our enemies. This 
country could do no bigger job than to put such a drastic 
mark on all the machinery that goes out of it, and more 
especially to Spain, and it would be a great service to 
every man that comes to this hall and takes part in the 
discussions here, because Germany is seeking by every 
secret, sinister, subtle way, as she has done with her 
propaganda, to get machinery into her own country by 
way of Switzerland and Holland. 


FRANCE, THE SPARTAN MOTHER 


I want to say a word to you about France, first, because 
it is a country bound to us by the unspeakable ties of a 
common sacrifice. France, to me, has ceased to be a coun- 
try. It has become a human being, a sort of Spartan 
mother who holds to her breast the child of freedom. That 
breast is sucked dry; but the soul in the war-worn and 
racked body is alive with faith. It is the heart in that 
ravaged body which beats with pain and faith. 

I want to tell you two little stories, which have nothing 
to do with this great clash of world commerce, or the war 
after the war, or the great trade autocracy of the Teuton; 
but two stories that come to my mind now that seem to 
me you ought to hear. They may illustrate to you what 
this war is costing France, and how, up to this time, we 
have escaped it. 

I was coming back once from the French front, going 
through that area which you all know, for the want of 
something better, is called the “devastated regions.” I 
was making my way through miles of ruined cities, black- 
ened forests, all that wanton waste the German leaves 
in his path. I suddenly heard the sound of hammering. 
I stopped my car and looked across the fields all churned 
up with shell holes and I saw a solitary house, wabbly walls, 
and a crazy chimney, and out of that chimney there came 
a wisp of smoke. I walked across this field, stumbling 
through those shell holes, and came to the door of the 
little house, and this is what I saw. A woman stood at a 
forge beating out a horseshoe. Her husband, as I learned, 
had been a soldier, and had been killed in the battle. She 
had on a uniform, and a little child four years old played 
on the ground at her feet, while the sparks blew upward. 
Everything that this woman had had in the world had 
been swept away by the war, except the wabbly roof over 
her head, the little child at her feet, and the anvil to 
which she still clung. Between the beat of the woman’s 
hammer I could hear the sound of guns three miles away 
or. the horizon. Never in this war has the sound of can- 
non been to me so ominous, so full of fate, as on that day, 
when those great iron-throated guns boomed in sympathy 
and in chorus with this woman’s hammer. They seemed 
to me to be making a protest against her agony and her 
sacrifice. That woman standing at her forge in the zone 
of fire was the symbol of woman in this war; and I wished, 
that afternoon, thrilled and stirred as I was by that sight, 
that some great artist had been with me to have seen 
that scene as I saw it, because he would have painted it 
into a canvas that would be a companion picture to that 
great painting that hangs in the Metropolitan Gallery 
of New York, which shows Joan of Arc walking with her 
vision in the little churchyard at Domremy. 


THE MoTHER WHO GAVE ALL 


At another time I was coming back from Verdun. I was 
on the frontier of the fighting; I was very thirsty, and I 
stopped at the only little farmhouse I could see. The 
only sign of life I could notice was an old woman, who I 
suppose was about eighty-five—wan, yellow and parchment 
faced. She was working with a hoe in a little garden, 
and I stopped and began to talk to her while she got me 
a drink. She asked me, “Where did you come from?” 
Those old French people, as you all know, are very talka- 
tive, and it was most interesting, and it is worth emphasiz- 
ing—that old woman, eighty years old, the only sign of 
life on the horizon. When you wander about in France, 
especially now, you discover that the only people you see 
are the very old and the very young. You do not see 
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young men and women going out. You do not see those 
signs of tenderness and happiness. Then it dawns upon 
you what this war has meant; that it has stripped the 
world of its flowers, and it has left on the shores of safety 
only the old and very young. 

This old woman, when she found out where I came from, 
said: “Come into my house and I will show you what this 
war has brought to me.” She took me inside a simple 
French farmhouse. In the middle of it was the little 
eating room, in one corner of which was a combination 
Sreplace and stove, and in another was an iron single 
couch, a little camp bed, and over the bed a French flag. 
On the flag were pinned four Croix de Guerres, which, as 
you all know, is the Cross of War that France bestows 
upon her heroic soldiers, just as Britain bestows the Victoria 
Cross—there were four crosses of war. Each one of those 
crosses was won by this old woman’s sons, and the four 
of them had been killed. One by one, as these boys were 
killed, the medal was taken off their breasts and sent back 
to this fine old heroine as a symbol that her sons had 
not died in vain. 

One by one the old lady pinned them upon the flag as 
her “Victoria Cross.” When the last boy was killed, he 
had a small watch on his wrist, and it was going when he 
was killed. One of his comrades wound it up and sent it 
back next day with his medal, and the old lady hung it 
up on the wall under the flag with the four crosses, and 
every night she wound it up, and every morning when 
she wakes up she hears the ticking of this watch, and to 
that great old woman it is like the beat of a human heart. 
It is a loving link with her heroic dead. 

I have stood in the great sanctuaries of the world. I 
have stood in St. Peter’s in Rome when the Pope came 
down in stately procession. I have stood in Westminster 
Abbey, amid all the great traditions of the Anglo-Saxon 
race, and once in the sun I stood in Petrograd before the 
great cathedral, while two hundred thousand people 
paraded and the priests went about and scattered incense, 
and the Easter chimes rang out, but never in my life have 
I been so moved and stirred as I was that day in France 
when I stood with that old woman alongside her flag 
with the four crosses and heard the tick of that watch. 
As I heard its tick and the beat of that other woman’s 
hammer on the anvil—the tick of that watch and the beat 
of that hammer on the anvil were one and the same thing— 
they were simply echoes, echoing the imperishable heart- 
throbs of France. 


FRANCE TO BE REBORN 


But everything in France is not to be sacrificed, as I 
have tried to tell you. France is going to come out of 
this war industrially reborn. I want to tell you the 
story of a man of whom some of you may have heard, 
and about whom I wrote an article which some of you 
may have seen. I refer to André Citroén. 

In this country we have a monopoly of the business of 
being selfmade; but I want to tell you that this war has 
proved to me that in Italy and in France, and even in 
Spain, there are in the making many selfmade men and 
that henceforth America will have no monopoly of that 
description. In 1914, when the war began, André Citroén 
was an obscure manufacturer of gears. He told me after- 
ward that at that time his capital was less than fifteen 
thousand francs. He fought in the battle of the Marne. 
He realized then as now that France’s great need was 
shells. He knew that we could not get over adequate shells 
in time. He got three days’ leave and went to the War 
Office and said: “If you will give me a contract for fifty 
thousand shells I will guarantee that you will have fifty 
thousand shells within a year or in a much shorter time.” 
As often happened in this war, as you know, he was given 
the contract and he took it. He is a great salesman, and 
he was then only thirty-three. He went to the bank and 
horrowed on the contract in order to start a factory. He 
sent the best shop man in France to this country to buy 
every automatic machine he could get his hands on, and 
his instruction to him were: “If you cannot get those 
machines from Cincinnati and Chicago and elsewhere to 
New York by freight send them by express.” And he got 
them to New York, and he got them to France. He leased 
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a great area of land within sight of the Eiffel Tower. 
When I first met Citroén in the early part of 1915, he 
had built three factories, and he was making twenty-three 
thousand shells a day. Today he employs fourteen thou- 
sand people and is making 65,000 shells a day. That is a 
selfmade man of France! 

It may interest you to know that the things that made 
possible this combination of Charles Schwab, Henry Ford 
and Westinghouse in France was the fact that we had 
the stuff on hand and got it over, and it was United States 
machinery that did the job, and we were the only people 
in the world, as some of you sold him the stuff know, who 
had it. 

I tell you the story of André Citroén, not because it is a 
thrilling story of selfmade success, but because behind it, be- 
hind this heroism, this sacrifice and devotion to France, 
there is some live wire which means that France is going 
to come back, and France is going to have a hard journey 
when this war is over. France and England, as I will 
tell you, are going to try, as Italy will try, to make 
themselves as self-sufficient as possible. 


THE COMPETITION TO COME 


Do you know that when this war is over sentiment is 
going in the “discard.” It is going to be a struggle for 
existence; and competition between countries, which was 
once merely a part of the orderly development of the coun- 
try, is going to be a fierce struggle to live; and no man can 
go to England today without feeling the thrill of the im- 
perial heartbeat, of getting the effect of a galvanic some- 
thing that proclaims a nation aroused. 

This war has made of England a great crucible, and 
out of that melting pot has come an empire bound together 
by hooks of industrial ties as great as the bonds of courage 
and sacrifice and service that distinguished the Anzacs and 
the Scot on the battlefield of France. 

England will be the great country to whom we musi 
look for great competition when this war is over, and 
wherever and whatever England gets when this war is 
over she is honestly and justly entitled to. 

I have been with Haig’s armies again and again, and 
when I speak of them—perhaps you would like to hear 
a word about Haig, as I have often seen him, that incom- 
parable soldier—it will be an interesting thing for you 
to know that as long as there is a line of British khaki 
left that line is going to hold. While we are on the sub- 
ject of England, I have studied, as some of you know— 
I have been the envoy of Wall Street for many years—I 
have studied the science of business organization in every 
country; but the British army today represents a scientific 
business efficiency, a standardization of effect, a cohesion 
of energy, that would represent one thousand steel cor- 
porations and Standard Oil companies and Henry Ford 
factories rolled into one. 

I have seen that army in action a month at a time. 
Those men have been my comrades. I have lived and 
almost died with those men, and when I tell you, knowing 
Haig as I know him, having lived with Haig and seen 
him in every condition of modern warfare, my own feel- 
ing is that the Germans, no matter what they may not 
see, at last have come to the unconquerable will of op- 
position which spells for them, as the doom note in the 
opera, the end of their aspirations in the field. 

There are in England today, as some of you know, two 
great organizations which are of interest to every man 
who makes machine tools in this country. One of them 
is the Federation of British Industries, which, I believe, 
you know, and the other is the Empire Producers’ Asso- 
ciation, a federation of British interests today, which has 
got a membership of five thousand firms. The origina! 
initiation fee of that association was £1000—think of it, 
five thousand dollars!—and it has built up a great 
campaign fund which has been extended to explore the 
world for trade opportunities for England and Scotland 
and Ireland after this war is over, and the Empire Pro- 
ducers’ Association is doing for trade and resources what 
that great British army has done in fighting. In that 
British army you see the New Zealander, and the Aus- 
tralian, and the South African, and the Scot, and the 
Welshman, and the Irishman, side by side. Those men 
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fight. And in this British Empire Producers’ Associa- 
ticn you find Australia and Canada, and the other British 
colonies, in every place where the British flag flies, linked 
together in a coédrdination of effort which will not only 
develop every resource in those colonies, but standardize 
them and segregate them for the use of Britain after the 
war. 

Britain has learned at great cost, as we learned to a 
small degree, her dependence upon Germany when this 
war began. Britain then solemnly registered the vow that 
never again would she depend, if it were humanly possible, 
upon another country for the wherewithal with which 
to live and to manufacture. That is why I say the great 
lesson for you, born of England’s awakening, born of a 
great industrial rival, born of that colossal speeding up, 
which to see is to give you a thrill, is that Great Britain 
is going to unfurl her flag of great industrial effort when 
this war is over, which is going to startle the world. 

I want to leave in your minds one final picture. One 
afternoon not very long ago I got out of a train in northern 
France. I had left the Italian battlefields behind, and I 
had made my way through German-ridden Spain, and I 
was back in the domain of death, the empire of fighting 
men. I noticed as I got off the train groups of good-looking, 
smooth-faced, loungy chaps who were chewing gum with 
both jaws, and who rolled cigarettes with one hand, and 
then I began to hear such bits of conversation as “Can 
that bull,” “Let us beat it back to camp,” and I suddenly 
realized that after years of wandering, with strange troops 
and fighting men, with strange flags, that at last I had 
come upon my own. 

I would like to say that I have heard operas in all of 
the great opera houses in this world, but never in my life 
has music been so sweet to me as the sound of that Middle 
West or Southern slang that I heard that afternoon in 
France. I got in a car and started up the road. You know 
in this war every day things happen that if you read 
of in a book or saw on the stage of a theater, or on the 
screen of a cinematograph you would say they could not 
happen in real life. But great deeds of service and 
heroism become so commonplace in this war that they 
cease to have any other interest for you except they are 
part of the day’s work. : 

In my three years’ experience in this war so many thrill- 
ing and wonderful things have happened that it takes a 
great outstanding, overwhelming experience to really ex- 
cite me, and I say there came one of those experiences 
which if you had read it in a book or saw it on a film 
you would say it was a great ending of the third act. 


SEEING THE First AMERICAN FLAG 


I was going down the road in my car on an October after- 
noon; the hills were all red and brown, and there came 
over that part of northern France a curious stillness and 
quietness, and it seemed in curious contrast with all the 
rest of the country that I had been through. It was just 
at that very haunting and searching hour of the day when 
things seem to be more elusive when they are in twilight, 
when I came to a turn in the road and I looked on my 
right and there in the last rays of the setting sun, just 
as if the great Stage Manager of the world had set this 
scene for me, I saw that flag—the American flag! That 
was the first time I had seen it in the war. 

As I told you, I have seen some thrilling things. I saw, 
as I tried to tell you, the British Grand Fleet break through 
the haze of the Scottish coast, an enthralling and unfor- 
gettable picture of imperial power. I have stood with 
the Belgian army hip deep in the reddened Yser Canal, 
where that gallant little army was defending the final 
fringe of Flanders. I saw the last great charge of the 
Crown Prince’s army at Verdun; and across that line 
that stretched across Italy, which is known as the Carso, 
I saw one of the great hand-to-hand battles. I have stood 
shoulder to shoulder with Haig’s incomparable army, all 
the way from Ypres down to the valleys of the Somme. 
Yet in all that experience I had not seen anything—not 
even the old French woman, that showed me the flag 
and the medals—that exalted me so much as the sight of 
the Stars and Stripes whipped out by the winds of France 
raised over the soil of that great redemption. 
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I went on, as the night was coming on, and finally I 
came to a little town that you now see will be forever 
famous in history. I stopped before a great, white, square 
building that flew the American flag on one side and the 
French flag on the other, and almost before I knew it I 
had gone up-the steps and was shaking the hand of a 
great, big, bronzed man, who had some of the atmosyhere 
of Haig. He had large, deep, fine, tender eyes and deep lines 
in his face; he wore two stars and an eagle on his shoulder, 
and he gave you, as Haig does, and especially as Foch does, 
the impression of power and authority—and that is the 
way I met General Pershing. 

We talked a long time that night—rather he did—and 
when the time came for me to go, it was night. Night 
had come down over this little French town, and it was 
the time to change the guard. You could hear the march 
of our troops down the French street; the tramp of good 
Massachusetts shoes on the French cobblestones. You 
could hear the sharp note of young Massachusetts voices, 
young Massachusetts or Middle West officers giving the 
note of command. You could hear the rattle of Springfield 
guns on the French flagging. Through the trees I could 
see the American campfires, and across the night air there 
came the sound of our troops singing, and just in the faint 
light of the dim gaslight I got the end of the headquarters 
flag as it waved in the breeze, and then there came over 
it, over that French night, that most wistful, that most 
mournful and most exquisite music in war—the sound of 
taps. 

No More ALOOFNESS 


General Pershing had got up and was standing at the 
casement, and I was standing alongside of him, and we 
were both thinking. He was hearing what I had been 
hearing, and we were both thinking the same thing—this 
big, bronzed man, with those lines in his face, who at 
that moment was the hope of one hundred and ten million 
souls, and the goal of the American forces. He was think- 
ing that in this one thing, that in the sound of that march- 
ing of American troops, in the beat of their shoes upon 
the French cobblestones, in the sound of their guns on 
that French sidewalk, and in the benediction of that bugle 
call that floated out over that French night, it meant one 
thing, and only one great thing—that at last America 
was up and doing, and that old aloofness of ours from world 
entanglements and world obligations was ended, and that 
a new glory had come to Old Glory. 

There was a time when I felt that a soaring optimism 
and a proud dependence upon our national resources would 
impair our participation in the war. Since we were the 


’ greatest advertisers in the world I felt that our people 


would take the publicity of what we were doing in the war 
instead of the actual performance; that we would —ccept 
the promise for fulfillment. All the while I knew, as 
many of my colleagues knew, the almost tragic dependence 
the Allies were feeling upon us; the yearning of the Allied 
heart that for three and a half years had been torn and 
rent. I knew, too, as only people who have seen this war 
can know, how absolutely essential it is for America, not 
only to fulfill her contract, but to do it now, because the 
next three months will be the most crucial and critical of 
the war. In that next three months will be determined 
how long Germany can last, and just what America can 
do, if there must and will be a limit to that heroic en- 
durance of the Allies that has stood the grim test these 
last soul-racking years. 

But I have lately traveled and talked much in this great 
country of ours. I have been out among our people and 
seen them under varying conditions, and under the stress 
of what is now a vast resentnient. It is only when a 
nation is angered that it is aroused, and that moment, I 
believe, has come to us. I have clasped the hand of this 
country, and with that handclasp I have felt its heart. 
I have seen everywhere the sign of a great awakening, 
and in that awakening is a portent of the things that are 
to be, and the greatest of these is the wrath of a patient 
people, slow to anger, but swift, terrible and irresistible 
in retribution. 

Out of all that I have seen and felt these past few 
months emerges a vision. I see this country in the terms 
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of a nationwide service flag that floats from sea to sea. 
Its crimson border symbolizes the rich blood of a resolute 
Americanism, even now mingling with the richer hue of 
a heroic sacrifice on the battle line of freedom. In its 
pure-white field I behold the shining symbol of our high 
and unselfish purpose in the war, while the millions of 
blue stars gleam as the eyes of the soul of this Republic—- 
alert, unafraid and unconquered. 


Priorities on Machine Tools 
By CHARLES T. FOSTER 


Assistant Commissioner Priorities Committee, War Industries 
Board, Washington. 

You can congratulate yourselves on being in a business 
which however hard it is to pull off at this particular 
moment still is a going business and a requisite business 
in all the operations of the Government. Those of us who 
have been engaged as manufacturers for a great many 
years in industries which we thought were quite necessary 
to the community at large find ourselves at the present 
moment, a good many of us—and we hate to use the term— 
that we are in a sort of nonessential business. 

The functions of various committees are little under- 
stood—I think too little understood—by the business men 
of our nation as to what we are trying to do, and we are 
you—it is your Government—the Priority Committee is 
your committee, and this war is our war. So I am going 
to take a few minutes of your valuable time simply to 
talk on the origin and the changes that have come in the 
matter of priorities. We are a committee that was not 
formed—just haphazard. We are a committee with func- 
tions given us by the President of the United States to 
give priority in precedence on commodities of raw ma- 
terial and manufactured products. 

The first circular issued by the Priority Committee was 
very short and sweet, and as we look back at it it is rather 
amusing, because the only shortages that were known at 
the time were iron and steel. The circular that was issued 
to the business men of America read this way: 

“During the war in which the United States is now en- 
gaged, all individuals, firms, associations and corporations 
engaged in the production of iron and steel and in the manu- 
facture of products thereof are requested to observe the fol- 
lowing regulations respecting priority . .. .” 

As we progressed further into the war it was found neces- 
sary to obtain other materials than iron and steel, and it 
was found advisable to issue priorities on a list of materials 
which was known in the parlance of Washington as the 
“Shortage List.” This list grew by leaps and bounds as 
we came into the further prosecution of the war. 

There was also the question of power to be taken into 
consideration, as in many sections of the country the war 
work was of such a magnitude that the generating capacity 
of the public-service corporations was limited. It was 
overtaxed and it was found necessary and advisable to do 
what we could to apportion that power to the industries 
that were engaged solely in war work, both direct and indi- 
rect. In addition to our many troubles there came last 
winter a shortage of fuel, which naturally produced a fur- 
ther shortage of power. 

THE FUNCTION OF THE PRIORITY COMMITTEE 

If every department of the United States Government 
and every department of the purchasing end of our Allies 
should come into your factory or into your office and de- 
mand they should be served first you would have more 
trouble, I think, than you have now to satisfy them and 
to satisfy yourself in the order of precedence as to which 
should come first, second and third. 

That is the function, as we take it, of the Priority Com- 
mittee. Instead of having to do business with one hundred 
customers on priority we ask you to do business with one 
customer—the Priority Committee. It is up to us, not be- 
cause we want it, but because it is the function of the com- 
mittee. It is up to us to be the arbiter, if I may use that 
expression, between all the contracting arms of the Govern- 
ment and the Allies, and to say which machine shall have 
precedence over that of the other. 

If I may take just a moment of your time I would like 
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to quote from the remarks of Judge Parker, the Priority 
Commissioner, before the War Service Committee of th« 
various industries as to what the purpose of priority is. 
He said: “The paramount. purpose of priority is the 
selected mobilization of the products of the soil, mines 
and factories for direct and indirect war needs in such a 
way as will most effectively contribute toward winning the 
war. This necessarily involves the relegation to the bottom 
of the waiting list of all products and undertakings which 
do not directly or indirectly so contribute. This means not 
only that the supply and distribution of the direct war 
needs must be regulated, through giving precedence to 
priority according to the emergency demand, but that 
priority assistance must be extended where necessary to 
those institutions which produce war needs directly or re- 
motely, so that they may where necessary increase their 
production. 

“It also means that through the process of evolution the 
production of all nonessentials or less essentials shall be 
curtailed or, if need be, eliminated, to the end that plants 
now utilized in their production, the material now con- 
sumed in their production and the labor now employed 
in their production may all be utilized to the fullest pos- 
sible extent toward increasing the production of the more 
essentials in cases where the demand exceeds the supply. 
This is only another way of saying that all labor, all capi- 
tal, all the industrial organizations, all the agricultural, 
mining and transportation activities of this nation shall 
be drafted and mobilized for war.” 

The Priorities Committee does not want to run your 
factories. We hope we appreciate that you who have estab- 
lished an industry and brought it up are certainly more 
capable than we could possibly be of continuing that 
enterprise in these very acute times. I do not doubt you 
may have had a lot of troubles in order to satisfy various 
departments of the Government, as perhaps somebody 
gets a hunch and sends out something pretty quickly, with- 
out mature thought, perhaps. But underlying the whole 
proposition there is no thought on the part of the com- 
mittee at least, which I have the privilege to represent, 
of endeavoring in any way whatsoever to stop any one of 
your industries that you can do better than anyone else. 


Don’t Form Your OWN COMMITTEE 


We only ask that you do not form in your own organi- 
zation a priority committee. We ask that you put your 
cards, as you have done, right on the table. 

We extend to you a cordial invitation to come down to 
Washington and tell your troubles, give us your sugges- 
tions, and when it comes to your own industry we shall be 
wide open. We won’t pass the buck, gentlemen. You 
can come in, and we shall be glad to see you, and if you 
tell us of anything we are doing in the way of priorities 
regarding the machine-tool industry that does not fit in 
with the right operations and which may hurt what we 
all want—the grandest production possible out of you 
gentlemen in this industry—it will be remedied if pos- 
sible. 

It should be remembered right here that the army and 
the navy and the emergency fleet have the right to com- 
mandeer. But through codperation with the Priority 
Committee, as suggested by the Secretary of War, the 
Secretary of the Navy and the general manager of the 
emergency fleet, they have said that they would not com- 
mandeer until they came to the Priority Committee and 
gave us a chance to get what they wanted, and when 
they wanted, on priority. 

We ask and we seek coéperation with you and ask 
you to codperate with us, so that if there are any troubles 
which we have forced upon you, unwittingly perhaps— 
and we make mistakes, and plenty of them—that you 
will come down and talk it over with us before going to 
your customer. If you will come down and talk to your 
one big customer, and get the priority proposition 
straightened out there we will get along in excellent 
shape, and there will be no trouble, I am sure, with either 
you or with us. 

It may be of interest to you to know—probably you 
all know it by this time—that a preference list is being 
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established. The press has given some notice of it and it 
relates to certain classes of industry which shall have 
preference in obtaining coal and the transportation thereof 
into their factories. 

The machine-tool industry, as an industry, has been 
listed on that preference list; so we hope, gentlemen, that 
during next winter, if perchance there should not be coal 
enough to go around, we can say to you now that the 
machine-tool industry will be supplied with fuel. 

There has been recently formed in the War Industries 
Board a Requirement Division. Mr. Baruch has given a 
great deal of time and consideration to getting practical 
ideas installed in the War Industries Board. The Re- 
quirement Division meets every morning. It is trying to 
get in advance of the date of delivery the requirements 
of the different functions of the Government, whether it 
be for machine tools, hospitals, warehouses, electrical prop- 
ositions, or what not. 

In other words, we won’t get in all of us on the tail- 
board of the wagon. We want to get ahead of the game, 
if possible, and to have the requirements discussed in de- 
tail. “Do we want that hospital? Do we want that nitrate 
plant, and where do we want it? And if we get that 
nitrate plant, can we get the electrical proposition that 
goes with it running? And can we get the contract for 
the nitrate plant, and perhaps put it somewhere where 
there is no power, and knowing perhaps that you cannot 
get a turbine for so long a time to go in there?” and the 
rest of the things. 

That, we believe, is going to help out for the contracting 
ends of our Government and for the manufacturers at 
large who have to serve the Government, so that we can- 
not allocate, but we can find where these things can be 
got orderly and quickly, and keep everybody, if we can, 
supplied in business. 


QUESTION OF NONESSENTIALS 


You will notice perhaps that up to date the question 
of nonessentials has been approached and backed away from, 
and sometimes little said. Then perhaps you do know that 
we realize that we are in war, and we realize that the 
industries of this country must be subservient to war 
needs. In the last two weeks the edict has gone out that 
not a pound of steel or an order for a pound of steel can 
be entered with any steel mill unless a priority certificate 
is obtained. 

We always before passed on the priority after the order 
was placed. We always insisted on knowing that the order 
had been placed, and with whom, as you can readily see; 
but today no steel mill—I presume some of you know this 
now—will take an order for steel until you have a priority, 
which means, gentlemen, that we are down to the point 
where the war needs, the direct and indirect war needs, 
are the only ones that shall have precedence, and to whom 
material and transportation will be given. 

Again, I say you can congratulate yourselves, and the 
Government can congratulate itself when I look at the 
number of gentlemen here, that the machine-tool section 
shall be supplied, and we are to be congratulated that 
there are so many of you to make that supply. 


My personal knowledge of the machine-tool business is 
extremely limited, as you are well aware; but I am satis- 
fied that the patriotism of American business men is the 
same in whatever vocation they may be, and through that 
tune I am sure we are able to speak the same language. 


Exports During February 


Exports of merchandise for February totaled $412,- 
000,000, compared with $505,000,000 a month before and 
$468,000,000 a year ago. Imports for February were 


valued at $208,000,000, compared with $235,000,000 the 
month before and $199,000,000 a year ago, leaving a 
favorable “balance of trade” for the month of $204,000,- 
000, compared with $270,000,000 the month before and 
$268,000,000,000 a year ago. 
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Revised Export List Requiring Licenses 

The attention of shippers and others concerned is 
directed to the Revised Export Conservation List, known 
as Appendix to Circular C. S. 2-A, issued by the War 
Trade Board. The commodities on the Export Con- 
servation List are in many cases being strictly conserved 
on account of the limited supply and the needs of the 
United States and Allies for the successful prosecution 
of the war. Before making purchases or sales for export 
or engaging freight space or tonnage for these commodi- 
ties shippers are advised to obtain licenses for their 


exportation. 


These modifications became effective on Apr. 15, 1918. 
Export license is required for the following items which 
are of particular interest to the machine trade: 


A 

Aeronautical instruments. 

Aeronautical machines, their 

arts and accessories. 

Alloy steel. 

Alloys containing tin. 

Alloys, nickel. 

Alloys, steel. 

Aluminum and all articles 
containing 10 per cent. or 
more (in weight) of alumi- 
num. (Individual licenses 
not required to Canada and 
Newfoundland. ) 

Ammunition. 

Antiaircraft instruments, ap- 
paratus and accessories. 

Antifriction metal. 

Antimony. 

Arms. 

Asbestos. 


B 
Babbitt metal. 
Balata. 
Band-saw blades. 
Bars, steel, sheet. 
Beans, castor. 
Belting leather. 
Belting, leather. 
Billets, steel. 
Blades, saw (circular, hack 
and band). 
Blast furnaces, open-hearth. 
Block tin. 
Blooms, steel. 
Bluestone (copper sulphate). 
Blue vitriol. 
Boiler plates and all other 
classes of iron and steel 
lates % in. thick and 
eavier and wider than 6 
in. and circles over 6 in. in 
diameter, whether plain or 
fabricated. This includes 
No. 11 U. S. gage, but not 
No. 11 B. W. gage. 
Boilers, marine. 
Boilers, ship. 
Boiler tubes. 
Bone flour. 
Bone, ground. 
Bone meal. 
Boring machines, horizontal 
and vertical. 
Boring mills all 
sizes). 
Boring tubes (oil-well cas- 


(vertical, 


ing). 

Brass and all articles contain- 
ing 10 per cent. or more 
(in weight) of brass. (In- 
dividual licenses not re- 
—_ to Canada and New- 
oundland, except for brass 
commodities listed below.) 

Brass pipes. 

Brass plates. 

Brass sheets. 

Brass tubes. 





Cc 
Cable (iron and steel), con- 
sisting of six wires or 


more. 

Cable, stud-link chain. 

Calipers. 

Carbon electrodes. 

Cast-iron pipe. 

Castor beans, 

Castor oil. 

Castor oil, sulphonated. 

Caustic soda. 

Charcoal. 

Chucks, lathe. 

Circular-saw blades. 

Coal. (Individual licenses not 
required to Canada and 
Newfoundland.) 

Cobalt, chemical compounds 
thereof. 

Cobalt, ore and any metal or 
ferroalloy thereof. 

Coke. (Individual licenses not 
required to Canada and 
Newfoundland.) 

Collapsible tubes, tin. 

Compasses, ships. 

Composition foil containing 
tin. 

Condensers. 

Copper as follows: 

ngots. 

Rods, 

Scrap. 

Tools. 

Wire. 

All articles containing 10 
per cent. or more - 
weight) of copper. In- 
dividual licenses not re- 
quired to Canada and 
Newfoundland, except for 
copper commodities listed 
below: 

Copper, chemical compounds 
thereof. 

Copper pipes. 

Copper plates. 

Copper sheets. 

Copper tubes. 

Copper sulphate (bluestone). 

Crucibles, graphite. 

Crucibles, plantinum. 

Cyanides (all). 

Cylinder oil. 


Dental instruments. 

Dental platinum. 

Dental supplies. 

Drilling machines, radial. 

Drills (carbon and high-speed 
twist). 

Drills, twist. 


E 
Electrodes, carbon. 
Electrodes, graphite. 
Engine oil. 
Engines, marine. 
Explosives. 
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F 
Ferrocyanide of potash. 
Files (abrasive). 
Fireroom parts, marine. 
Foil and composition foil con- 

taining tin. 

Fuel oils. 
Furnaces, open-hearth blast. 
Furnaces, steel. 


G 

Gas oil. 

Gasoline. 

Generators suitable for 
searchlights. 

Grease as follows: 
Axle and other 
oil greases. 

Grinders, internal, plain and 
universal. 

Ground bone. 


mineral 


Hack-saw blades. 
High-speed steel. 
Hydraulic presses. 


I 

Ingots, copper. (Individual 
icenses not required to 
Canada and ewfound- 
land.) 

Ingots, steel. 

Instruments, as follows: 
Aeronautical. 
Antiaircraft. 


Dental. 
Oil-well drilling and ac- 
cessories. 
Optical. 
Surgical. 
Iron, pig. 
Iron pipe, cast. ; ; 
Iron plates, including ship, 
boiler, tank, and all other 
classes of iron plates 4 in. 
thick and heavier and wider 
than 6 in. and circles over 
6 in. diameter, whether 
lain or fabricated. This 
ncludes No. 11 U. S. gage 
but mot No. 11 B. W. gage. 
Iron, scrap. 
L 


Lathes, all sizes. 

Lathe chucks. 

Belting leather. 

Locomotives and parts there- 


of. 
Lubricating oils. 


M 
Machines, as follows: 
Aeronautical, their parts 
and accessories. 
— and ver- 
ti 4 


ca 

Drilling (radial). 

Milling, plain and universal 
(except hand milling ma- 
chines). 

Oil-well drilling and ac- 
cessories. 

Machine tools, as follows: 

Grinding machines, inter- 
nal, plain and universal. 

Horizontal and vertical bor- 
ing machines. 

Lathes, all sizes. 

Milling machines, plain and 
universal (except hand 
millers). 

Planing machines. 


Radial drilling machines. 
Slotting machines. 
Vertical boring mills, all 
sizes. 
Manganese, chemical com- 
pounds thereof. 
Manganese ore and any metal 
or fi loy thereof. 
Marine boilers. 


Marine engines. 
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Marine-fireroom parts. 

Metallic potassium. 

Metallic tin. 

Mills, plate-rolling. 

Mineral grease. 

Mineral oils. 

Mirror iron (frequently de- 
scribed as “specular iron” 
and “spiegeleisen”). 


N 

Nickel and all articles con- 
taining 10 per cent. or 
more (in weight) of nickel. 
(Individual license not re- 
uired to Canada and New- 
oundland, except for nickel 
commodities listed below:) 

Nickel alloys. 
Nickel, chemical 
pounds thereof. 


oO 


com- 


Benzine. 

Castor. 

Castor, sulphonated, 
Cylinder. 

Engine. 

Fuel. 

Gas. 

Gasoline. 

Kerosene. 
Lubricating. 
Naphtha. 
Petroleum. 
Open-hearth blast furnaces. 
Open-link chain. 


Petroleum. 

Pig iron. 

Pig tin. 

Pipe, cast-iron. 

Pipe, brass. 

Pipe, copper. 

Planing machines. 

Plate, terne. 

Plate, tin. 

Plate rolling. 

Plates, brass. 

Plates, copper. 

Plates, iron and steel, includ- 
ing ship, boiler, tank and 
all other classes of iron 
and steel plates % in. thick 
and heavier and wider than 
6 in. and circles over 6 in. 
diameter whether plain or 
fabricated. This includes 
No. 11 U. S. gage, but 
not No. 11 B. W. gage. 

Presses, hydraulic. 


R 
Radial drilling machines. 
Radio and wireless apparatus 
and all accessories. 
Railway cars completely as- 
sembled and unassembled 
and parts thereof. 


Reamers. 

Sal soda. 

Saw blades, circular, hack 
and band. 

Scrap, copper. (Individual 


licenses not required to 
Canada and Newfoundland.) 

Scrap iron and steel. 

Scrap tin. 

Searchlights and parts there- 
of and generators thereof. 

Sheet bars, steel. 

Sheets, brass. 

Sheets, copper. 

Shellac. 

Ship boilers. 


Ship plates, iron and steel, 


and all other classes of iron 
and steel plates 4 in. thick 
and heavier and wider than 
6 in. and circles over 6 in. 
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diameter whether plain or 
fabricated. (This includes 
No. 11 U. S. gage, but not 
No. 11 B. W. gage.) 

Ships’ compasses. 

Slabs, steel. 

Slotters. 

Solder. 

Spiegeleisen (frequently de- 
scribed as “specular iron” 
and “mirror iron’). 

Steel as follows: 
Alloy. 

Billets. 
Blooms, 
Boiler tubes. 
Files, abrasive. 
High speed. 
Ingots. 
Oil-well casi (frequent- 
as “boring 


Plates, matuting ship, boil- 
er, tank, and all other 
classes of steel plates % 
in. thick and heavier and 
wider than 6 in. and cir- 
cles over 6 inches diam- 
eter whether plain or 
fabricated. This includes 


No. 11 U. S. gage, but 
not No. 11 B. W. gage. 
p. 
Sheet bars. 
Slabs. 


Wire rope, cable or strand 
consisting of six wires or 
more. 

Steel furnaces. 

Strand (iron and steel), con- 
sisting of 6 wires or more. 

Stud-link chain. 

Stud-link chain cable. 

Sulphonated castor oil. 


T 
Tank plates, iron and steel 
and all other classes of iron 
and steel plate 4 in. thick 
and heavier and wider than 
6 in. and circles over 6 in. 
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diameter, whether plain or 
fabricated. This include: 
No. 11 U. S. gage, but not 
No. 11 B. W. gage. 
Terne plate. 
Tin, as follows: 
Any metallic alloy contain- 
ing tin. 
Block. 
Bottle caps. 
Chloride of. 
Collapsible tubes. 
Compounds of. 
Empty container. 
Foil and composition foil 
containing tin. 
— 


re. 
Phosphorized. 
Pig. 
Plate. 
Scrap. 
Tetrachloride. 

Tools, copper. (Individual 
license not required to Can- 
ada cnd Newfoundland.) 

Tubes, boiler. 

Tubes, brass. 

Tubes, copper. 


ines. 
Twist drills. 


Vv 
Vanadium. 
Vertical boring mills (all 
sizes). 


White metal. 

White zinc. 

Wire, copper. 
licenses not 
Canada and 
land.) 

Wire rope, cable or strand 
(iron and steel), consisting 
of 6 wires or more. 

Wireless and radio appara- 
tus and all accessories. 

Wolframite. 


Zine and its compounds, 


(Individual 
uired to 
ewfound- 


Jack on the Foreman’s Job 
By JAMES H. FOLLEN 


Dixie’s treatise on “O’Neilling” die blocks, page 611, 
American Machinist, reminds me, because of its being 
so different, of an incident in a shop in a near-by city. 

This shop built small pumps that sometimes would 
pump and sometimes wouldn’t, and the foreman was one 
of those “pesky fellers” who could not be pinned down 
to anything. Most of the work was made to verbal in- 
structions, and the men were constantly reminded to 
“Make her a little full; that reamer cuts large,” or 
“Make her a little scant,” etc.; then if you made “her” 
a little too scant there would be the devil to pay. 

A big Irishman, whose name strangely enough was 
Mike, had got in bad this way a couple of times, and on 
his next job, which was a lot of plugs that were to drive 
in, the boss sprung anewone. Walking up to Mike, who 
was rouging down one of the plugs in the lathe, he 


said: 
a little plump.” 


“That reamer cuts over size; make these plugs 
With a smile Mike handed his cal- 


ipers to the boss, saying, “Wud ye mind setting me cal- 
ipers?” The boss replied, “You hired out for a first- 


class man; can’t you set your own calipers?” 


Mike 


with a sly wink to several interested listeners said, 
“Whoy, yis, as a gineral thing Oi can, but just now 
there don’t happen to be any plumps on me scale.” 
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American 14-in. guns weigh nearly 95 tons and are 
58} ft. long and cost $118,000. 


* + 


Since the outbreak of the war 52 declarations of war 
have been made. In addition 21 documents have been 
issued severing diplomatic relations. 

+ * * 


The 247,795 employees of the Pennsylvania Railroad 
System subscribed $12,061,900 in the Third Liberty 
Loan campaign. Besides native-born Americans over 
30 nationalities are represented among the purchasers. 

* * * 


New airplane companies formed during March had 
a capitalization of $6,250,000 compared with $3,850,000 
a month and $2,825,000 a year ago. The total capital 
of all airplane and munitions companies formed since 
the European war began now totals $262,000,000. 


* + 


Three and a half per cent. bonds of the first Liberty 
loan, 4 per cent. bonds of the first Liberty loan convert- 
ed, and 4 per cent. bonds of the second Liberty loan may 
be converted into 43 per cent. bonds during the six 
months’ period which began May 9 and which will end 
Nov. 9, 1918. 

* = * 

Engineers of the United States Navy have beaten 
Germany at her own game by producing gun steel of 
unparalleled excellence, Hudson Maxim, inventor of 
high explosives, told the American Institute of Mining 
Engineers at its meeting in New York recently. This 
new metal, when shells are fired, resists erosion to a 
degree which doubles a gun’s value. 

* * * 

The original microphones employed by the Allies for 
the detection of the submarine depended upon the hum 
of the engines and motors and operated quite satisfac- 
torily until the Germans saw fit to mount their motors 
on sound-absorbing bases. However, the later systems 
employed have reached a high state of perfection, and 
not only detect the presence of the submarine, if it is in 
motion, but also find its exact position. 

¥* * * 

The campaign for the Third Liberty Loan was closed 
with some 17,000,000 Americans purchasing about 
$4,000,000,000 of bonds. Hundreds of thousands of in- 
dividual citizens, thousands of corporations and asso- 
ciations, and practically every newspaper and bank in 
the country gave liberally of their time, space, effort 
and money to make the loan a success. The response 
of the people of the country was commensurate with 
the appeal made to them. 

* * * 

The production of graphite in Madagascar during 
1917 was 35,000 tons &s compared with 25,480 in 1916. 
The exports, however, only increased about 1000 tons, 
and it is said that on Jan. 1, 1918, there were 10,000 
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tons of graphite in stock in Madagascar. Thus, ac- 
cording to Consul J. G. Carter, stationed in Tananarivo, 
the local market has experienced during the last few 
months a considerable slump in prices. First-quality 
material is said to have dropped from $144.75 a ton to 
$96.50. 

* 7 7. 

One of the biggest difficulties connected with the 
quantity production of ships is the question of rivet 
driving. An idea of the task may be obtained when it 
is said that if a concern were to build one ship a week, 
a weekly number of 650,000 rivets must. be driven. 
When we consider that the best rivet drive is by a 
company which drives 250,000 a week, and the next best 
is by the three largest shipyards on the Atlantic coast, 
the magnitude of the task involved in driving 650,000 
rivets in one week may well be imagined. 

<a * + 

It is estimated that Americans of foreign birth or 
extraction purchased $350,000,000 of the Third Liberty 
Loan; the number of such bond buyers is estimated at 
over 5,000,000. A consular telegram from Shanghai, 
China, states that subscriptions to the Third Liberty 
Loan in Shanghai amounted to over $600,000. The 
American Embassy in Mexico City states that the sub- 
scriptions in that city are more than $384,400, more 
than double the quota set for the Americans living 
there. The Shah of Persia purchased a $100,000 Lib- 
erty bond. 

_ 7 

Female skilled laborers in the employ of the United 
States over 21 years of age may be put on night work 
on an eight-hour shift. The.laws.of the state in which 
they are so employed limiting the classes of persons 
who may be employed by the Government or prescrib- 
ing the hours of labor or the compensation which may be 
paid them are not applicable, since the operations of the 
federal government in the exercise of its powers are en- 
tirely beyond the field of regulation by state authority. 
This is equally true whether such women are employed 
in an arsenal or on property not owned by the Govern- 
ment. 

* * * 

According to figures compiled by J. M. Hill of the 
United States Geological Survey only 605 oz. of crude 
platinum was sold by placer mines in 1917. This is less 
than the sales in 1916 by about 100 oz. The imports of 
crude platinum amounted to 31,921 oz., not counting the 
21,000 oz. of Russian crude platinum, which was received 
by the Government late in December. During 1917 re- 
finers made about 33,000 oz. of platinum, 4800 oz. of 
peliadium, 833 oz. of osmiridium and 210 oz. of iridium, 
which can be called new metals. Of this amount about 
7400 oz. probably originated from domestic materials. 
The saving of scrap platinum of all classes resulted in 
much larger recoveries of secondary platinum metals 
than in previous years, a total of 72,000 oz. being re- 
covered as compared with 48,000 oz. in 1916. 
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The War Trade Board announces that in consequence 
of the conclusion of a general commercial agreement 
with Norway exports to that country of commodities are 
about to be resumed. Exports from the United States 
will be licensed subject to the general policy of .conserva- 
tion and to the general rules and regulations of the War 
Trade Board. The War Trade Board further announces 
that no purchases for export nor arrangements for the 
manufacture for export of any article should be made 
before an export license has been secured. Some of the 
commodities which Norway is entitled to import, as laid 
down in the agreement, are as follows: Metal-working 
machinery of all kinds, fixtures, motor cars, motor 
trucks, bicycles, writing machines, cash registers, ac- 
counting machines, hardware and tools, chemicals, dyes, 
colors, drugs, medicines, agricultural implements and 
agricultural machinery, tin (raw), tin plates, lead, iron 
and steel (pig-iron ingots, bars, hoops, angles, plates, 
pipes, fit#ngs, wire, etc.), and copper (plates, bars, 
pipes, wire, cable). 
* *% * 

At a meeting of the War Trade Board recently it 
was voted to place a restriction on the imports of crude 
rubber so as to create tonnage for military needs. For 
the purpose of determining the adequacy of the amount 
(fixed tentatively at the rate of 100,000 tons a year, or 
25,000 tons a quarter) a practical test will be made 
during the next three months, after which the experts 
of the board will be in a position to know whether this 
amount will suffice for the indispensable needs of the 
rubber industry and so make necessary adjustments. 
Based on the figures of consumption now in the pos- 
session of the War Trade Board proper notice of the 
amount of rubber allocated to the manufacturer for 
domestic use for the three months’ period will be 
sent each manufacturer. Manufacturers having Govern- 
ment orders shall immediately forward to the War 
Trade Board a sworn statement of the amount of rub- 
ber required by them during the ensuing three months 
to be consumed in Government work. Using such 
statements as a basis, the board will be prepared to 
issue to these manufacturers certificates entitling them 
to import from overseas an amount of rubber sufficient 
to meet Government requirements. 

* * * 

The damage done in Paris by the long-range gun, 
writes L. K. Tomlin, Jr., correspondent at the front for 
the American Machinist and the other McGraw-Hill 
papers, is much less than that which results from the 
dropping of a bomb by an airplane. Many of the build- 
ings hit by the long-range shells are injured only in 
the two upper stories, while airplane bombs sometimes 
wreck them to as many as four stories. It often hap- 
pens that when a shell strikes, the panes of glass on 
the opposite side of the street are shattered while those 
on the same side remain intact. Detonations are such 
regular events that the stgrekeepers are going to great 
trouble to protect their windows. The favorite means 
seem to be to paste long strips of paper across the glass. 
The city authorities of Paris are busy providing shel- 
ters, or abris, for the people during air raids. These 
are generally cellars of buildings not less than four 
stories in height. On the entrances to buildings con- 
taining cellars, which have been officially designated as 
abris, are big paper placards indicating the capacity of 
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the shelter. These placards display the words “150 
places,” “80 places,” etc. Some of the abris had win- 
dow gratings fronting on the streets, but at present all 
of them are blocked up with plaster to intercept shel] 
splinters. 

* *% *% 

The United States Civil Service Commission is call- 
ing for women for Government work of not less than 
sixty kinds. More and more as the war program pro- 
gresses is the Government depending upon women to 
perform, the tremendously increased volume of work in 
the civil branches. The forces of civilian employees in 
Washington increased from 30,000 to approximately 
70,009 during the first year of our participation in the 
war. Of this increase of 40,000 more than 25,000 are 
women. The commission urges women to offer their 
services to the Government at this time of great need. 
As men are called to the colors women must take their 
places and keep the machinery behind the armed forces 
moving at the maximum of efficiency. Women are not 
available for employment in trade positions to any 
great extent, but their services are being utilized in 
every practical way. The following are some of the 
positions open to them in the Civil Service: Stenog- 
raphers, typists, bookkeepers, clerks of a score or more 
classifications which require training in some special or 
mechanical line, statisticians, operators of various kinds 
of calculating, addressing and duplicating machines, 
proofreaders, law clerks, welfare executive secretaries, 
draftsmen of a dozen kinds, telegraph and telephone 
operators, trained nurses, chemists, physicists, library 
assistants, fingerprint classifiers and many others. 

* % * 

In order to provide military instruction for the college 
students of the country during the present emergency 
a comprehensive plan will be put in effect by the War 
Department, beginning with the next college year, in 
September, 1918. The details remain to be worked out, 
but in general the plan will be as follows: Military in- 
struction under officers and noncommissioned officers of 
the army will be provided in every institution of college 
grade which enrolls for instruction 100 or more able- 
bodied students over the age of 18. The necessary mil- 
itary equipment will, so far as possible, be provided by 
the Government. There will be created a military train- 
ing unit in each institution. Enlistment will be purely 
voluntary, but all students over the age of 18 will be en- 
couraged to enlist. The enlistment will constitute the 
student a member of the army of the United States lia- 
ble to active duty at the call of the President. it will, 
however, be the policy of the Government not to call the 
members of the training units to active duty until they 
have reached the age of 21, unless urgent military neces- 
sity compels an earlier call. Students under 18, and 
therefore not legally eligible for enlistment, will be en- 
couraged to enroll in the training units. Provision will 
be made for coérdinating the Reserve Officers’ Training 
Corps system, which exists in about one-third of the col- 
legiate institutions, with this broader plan. This new 
policy aims to accomplish a twofold object: first to de- 
velop as a great military asset the large body of young 
men in the colleges, and second, to prevent unnecessary 
and wasteful depletion of the colleges through indiscrim- 
inate volunteering by offering to the students a definite 
and immediate military status. 
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Speed Up—We have got to win the war 





The President’s Readjustment and 
Reconstruction Commission—I 


By WINGROVE BATHON 


Washington Representative McGraw-Hill Co., Inc. 





While the winning of the war must be our first 
thought, the conditions which must be con- 
fronted when it is over must also be considered. 
These articles will give the thought along this 
line as it crystallizes in Washington. 


EACE will come some day. 
pP In the meanwhile American industry is doing 


nothing whatever in an organized way to prepare 
for the necessary readjustment. 

On the other hand England and her colonies, France, 
Italy, the Teutonic empires, the Far Eastern countries, 
and the Latin-American countries have begun to pre- 
pare for readjustment and reconstruction. 

What must we do? 

This article and the articles to follow are for the 
purpose of suggesting the immediate creation of an 
agency to deal with the situation which will confront 
American industry at the end of the war—to gather 
facts now, to make plans now, to educate now, and to 
lead the industries of the country in the victories of 
peace when the right time comes. 

In detail this is to suggest that a great service would 
be done the American people, and perhaps all of the 
free peoples of the world, in view of the resources of 
the United States which must be drawn upon for-a long 
period by the whole world after the war, if the Presi- 
dent of the United States would appoint forthwith a 
commission, to be the President’s own commission, to 
prepare for after-the-war problems—such a commission 
to be one not hampered by legislative enactments of 
Congress as to powers upon which it might be difficult 
for Congress to agree; not curbed and controlled by 
Government appropriations or the fear of lack of them; 
which nevertheless should certainly be established 
under the Government sanction of an executive order, 
and which should be assisted by the creation of an 
advisory council of Government officials and possibly 
the chairman of some committee of Congress. Many 
executive officials and legislators are themselves too 
husy with the work of the war to lay aside their burdens 
of today to deal with after-the-war problems. Their 
assistants and associates should be used. 

As to the main commission it should include not only 
leaders in industry of all forms taken from the ranks 
of private endeavor, but it should include leaders in 
labor, leaders in education and leaders in all endeavors 
which enter into industrial effort. Such a commission 
should report only to the President and should take as 
much of its inspiration from his leadership as he had 
time to give from the conduct of the war with which 
he is charged by the Constitution. Such a commission 
might very well include in its appointees the following: 

E. H. Gary, president of the American Iron and Steel 
Institute; Samuel Gompers, president of the American 
Federation of Labor; Arthur N. Talbot, president of 








the American Society of Civil Engineers; C. P. Main, 
president of the American Society of Mechanical En- 
gineers; E. W. Rice, president of the American Insti- 
tute of Electrical Engineers; Sidney J. Jennings, presi- 
dent of the American Institute of Mining Engineers; 
William H. Nicholls, president of the American Chemi- 
cal Society; F. J. Tone, president of the American Elec- 
tro-Chemical Society; J. B. Doan, president of the 
American Machine Tool Builders’ Association; H. A. 
Wheeler, president of the Chamber of Commerce of the 
United States; P. H. Gadsden, secretary of the Ameri- 
can Eleetric Railway Association and resident Wash- 
ington member of the Electric Railway War Board, 
and S. G. Williams, president of the Highway Industries 
Association. 

The presidents of some of the various national organ- 
izations occupied with production and manufacture in 
the lumber, leather, rubber, textile, glass and other 
great industries of the country should be included, as 
well as perhaps the president of the Farmers’ Grange, 
the president of a great railroad, the president of a 
great shipping company, the president of a great edu- 
cational institution, the president of a great insurance 
institution, and perhaps the president of the American 
Bar Association and the President of the American 
Medical Association. 

In any case, and by all means, even if only to assure 
reports from abroad, the following representatives of 
American business in other countries: A. V. Edwards, 
secretary of the American Commercial Club of Argen- 
tina, Buenos Aires; Charles E. Lydecker, secretary of 
the American Chamber of Commerce for Brazil, Rio 
de Janeiro; James R. Morse, secretary of the American 
Chamber of Commerce in China, Shanghai; George M. 
Cassatt, secretary of the American Chamber of Com- 
merce in England, London; Charles H. Sherrill, secre- 
tary of the American Chamber of Commerce in Paris, 
France; J. B. Stetson, Jr., secretary of the American 
Chamber of Commerce for Italy, Milan; C. B. Parker, 
secretary of the American Chamber of Commerce for 
Mexico, Mexico City; Preston M. Smith, secretary of 
the American Chamber of Commerce for Spain, Barce- 
lona; and Theodore R. Yangco, secretary of the Chamber 
of Commerce of the Philippine Islands, Manila. 


ORGANIZED PREPARATION NEEDED 


In Washington the peace-time industries of the coun- 
try are now being placed upon a war basis in a gradual 
manner. There has been time for a gradual “turning 
over” in the further organization of the war which 
has been proceeding steadily month by month. But 
when the industries of the country have been fully 
placed upon a war-time basis, when supplies of labor, 
sources of material, reserves of capital and the markets 
for production have all been altered to meet war needs, 
it will be impossible to place industry back upon a peace 
basis gradually without danger of disaster second only 
in importance perhaps to the actual loss of the war. 
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To meet that danger there must be organized prepa- 
ration, such as is now proceeding in all of the countries 
at war except the United States, and these suggestions 
are being made to set forth a working plan a as a nucleus 
for discussion and action. 

The facts and the prospects for the future are being 
discussed and acted upon in almost every country of 
the world except this. Literally thousands of books, 
pamphlets and other writings have been produced in 
foreign countries to educate the people along these lines. 
More than two years ago there was created in Great 
Britain a Reconstruction Committee, which has since 
become an agency of the British Government, the work 
now being in charge of Dr. Christopher Addison, a 
Minister in the British Cabinet without portfolio, and 
more than two hundred subcommittees plentifully sup- 
plied with experts are now engaged in solving British 
after-the-war problems. 

The detail of what has been done in Great Britain 
and the other countries previously mentioned, some sug- 
gestions as to what should be done toward readjust- 
ment in this country, and suggestions for the personnel 
of an advisory council, also to be created by executive 
order, under the chairmanship, perhaps, of Frank Lyon 
Polk, counselor for the Department of State, and second 
in command of that department, will be offered in fol- 
lowing articles. The personnel of a suggested advisory 
council will be dealt with in the next article as of prime 
importance, because this personnel will include many 
of the detailed legislative and executive war-organiza- 
tion contracts of the United States, which must be 
continued at work long after the war in all likelihood, 
to use a homely phrase, to assist in “unscrambling the 
eggs.” 


To ANSWER VITAL QUESTIONS 


There is need at once for a responsible high officer 
of the Government, occupying a position such as that 
of the counselor of the State Department, and for him 
to have important associates, on such an Advisory Coun- 
cil, to answer fully, freely, and day by day, now, the 
questions that a President’s Commission on Readjust- 
ment and Reconstruction might put to the Government 
and to help solve the problems of such a Commission. 

After the war, because of accelerated thinking, we 
can secure the adoption of ideas that otherwise would 
not be acceptable or would be acceptable only after a 
very lengthy educational process. Therefore we have 
an opportunity now; for, in addition to such obvious 
readjustment and reconstruction work as the orderly 
reintroduction to industry of returned soldiers, the de- 
velopment of export trade and the use of our productive 
capacity for our industries expanded by war needs, we 
can use, now, the opportunity to secure the adoption by 
the people generally of economic theories, such as the 
husbanding of our exhaustible natural resources, such 
as coal and other fuels, iron, timber, etc., and we can 
also bring about now the adoption of policies which will 
insure the perpetual renewal of even the so-called inex- 
haustible natural resources, such as the soil and its 
products. 

The tendency in any civilization after the struggle 
to subdue new lands is passed and life becomes less 
harsh is to seek ease and pleasure and not to put forth 
such great energy in production. The result is that 
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the demand tends to become greater than the supply, 
that is, we consume more than we produce. This leads 
to social dissatisfaction and the moral influences which 
lead to decay. 

A readjustment and reconstruction commission must 
be set to work in this country at once. 


Government Jobs for Technical Men 


As a result of the war thousands of technical posi- 
tions paying good salaries under the War and Navy 
Departments are now open to competent men. The 
United States Civil Service Commission, whose duty 
is to recruit the civilian force, is urging qualified per- 
sons to offer their services to the Government at this 
time of great need. A war cannot be won simply with 
an army and a navy; a host of specialists behind the 
fighting forces is quite as important. 

Among the positions to be filled are the following: 


Usual Entrance Salary 
cs ivdatcees dss saubunbatan es $2,400 to $7,200 a year 
ioe oa.e ada RRAREAY PO OREEH ORME 1,800 to 3,000 a year 
PII. 6. 6 oso.5 5 c0escsccanscncccadves 1,400 to 2,000 a year 
Automotive tracer................. 1,000 to 1,400 a year 
Expert in motor-vehicle s standardization. 1,600 to 3,000 a year 

age er aeeane 2,000 to 3,000 a year 
Automobile draftsman..................0.0.-0see08 800 to 1,800 a year 
Engineering draftsman............... 3.04 to 7.04a day 
rr , .. a nccckoeces eb066ceseneente 4.00 to 8.00 a day 
PGRN CUIIUIEED,. «. . . ccccecccccceccvccecese 4.00 to 6.00a day 
a a ond ee cb eek iwkelei 4.00 to 5.04a day 
Aeronautical nen won AY RS 6c tatuensneveees 1,200 to 1,400 a year 
Apprentice draftsman ‘ cheae 480 a year 
Assistant ~ ye of artillery ammunition...... 2,500 to 3, a year 
Engineer of tests of ordnance material. ae 1,600 to 2,400 a year 
Assistant engineer of tests of ordnance material. ...... 1,000 to 1,600 a year 
Mechanical engineer... ..........-..----eeeeeeceees 3,500 a year 
Junior mechanical e engineer on high-pressure apparatus.. 1,600 to 2,400 a year 
Mechanic eo on high-pressure apparatus... . . 3.00 to 5.00 a day 
Subinspector of ordnance... ................-+eee08: 4.48 to 5.92 a day 
Inspector of mechanical aappment. épalaeaiaxiedd 2,700 a year 
Inspector of structural steel. atinntas waaiedde-s 2,400 a year 
Inspector of laundry machinery 1,800 a year 
Special mechanic qualified in ‘cahenasine construction. . 5.04 a day 
Ordnance foreman............. 5.52 a day 


Besides the foregoing a number of technical posi- 
tions in the War, Navy and other departments are 
to be filled. For the positions named applicants are 
not required to report at any place for examination, 
but are rated upon their education, training and ex- 
perience, and in some cases on work submitted with the 
application. Physical ability is also considered in some 
instances. Ratings are determined by information con- 
tained in the application blank and by corroborative 
evidence. 

The Civil Service Commission calls particular atten- 
tion to the fact that all necessary information con- 
cerning civil-service positions and application blanks 
therefor may be obtained free of cost by applying to 
the commission’s representative at the post office in 
any important city or by addressing the United States 
Civil Service Commission, Washington, D. C. Many 
of the drafting positions are open to women. 


Navy Needs 1000 Gas-Engine Men 


The Naval Reserve Force must enroll at once 1000 
men experienced in the operation and maintenance of 
gasoline engines. This is an urgent call. The men are 
required for immediate duty. They will be rated as 
machinists’ mates. The age limits are 18 to 35 years 
inclusive, and applicants must be American citizens. 
Draft registrants with letters from their local boards 
will be accepted. Apply at Naval Reserve Enrolling 
Office, 51 Chambers St., New York, or any navy recruit- 
ing station. 
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Bullard “Maxi-Mill” Boring Mill 


SPECIAL, CORRESPONDENCE 





The new boring mill described is believed to have 
features that have never before been applied to 
a machine of this type, and is therefore of un- 
usual interest. 





Railroad Ave., Bridgeport, Conn., has recently de- 

signed a new boring mill. This machine is of the 
61-in. size and is known by the trade name of Maxi- 
Mill.” In designing this machine the company has made 
use of many of the standardized units which have been 
developed for their vertical turret lathe in the last 12 
years. In building the new boring and turning mill 
such standardized and complete units as the drive, feed 
works, spindle construction, rail construction and lubri- 
cation systems have been embodied with only such 
changes as are necessarily entailed in a new combination. 
It will thus be seen that while the machine is in itself 
new numerous essential features of it are really old and 


T= Bullard Machine Tool Co., Broad St. and 

















FIG. 2. CROSS-SECTION OF THE BED _,a=-@i@{, 


have had their value proved. Fig. 1 is a general view 
of the machine, showing the speed-control levers at the 
right, the power traverse for the head, the hammer 
handwheels for fine adjustments in tool setting and the 

power arrangement for rais- 
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|] ing and lowering cross-rail. 
Heat-treated chrome nickel 
steel is used for all gears and 
shafts throughout the ma- 
chine, and a continuous-flow 
system of lubrication for all 
gears, bearings and spindles 
is incorporated. An integral 
filter is used to insure cleanli- 
ness of the oil used. The only 
gear used in the machine 
which is not heat-treated is 
the table drive gear, which is, 
of *%course, of such size as to 
render this method of treat- 
ment undesirable. All other 
gears are treated to give a 
scleroscope hardness test of 70. 

Fig. 2, which is a cross- 
section of the bed, shows 
clearly the type of construc- 
tion used in this part of the 
machine and also the method 
of insuring lubrication. It 
will be noticed that the gears 
and bearings are flooded with 
oil at all times. The form of 
centralized control used is 
claimed to be another item 
which adds largely to the pro- 
ductiveness of the machine. 
The control of the brake and 
clutch for starting and stop- 
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ping the table is conveniently 


FIG. 1. FRONT VIEW OF THE BULLARD 61-IN. “MAXI-MILL” arranged for 
Capacity, work up to 63 in. in diameter and 52 in. in height under the cross-rail and tool- g the operator, 
holders ; diameter of table, 61 in.; table speeds, twelve, 2.5 to 42.18 r-p.m.; feed changes, eight, whether he be at the right or 
96 t in. l f table, either vertical or horizontal; vertical movement of too . N 
Slides, 2 in: Delivel of tool slides, 45 deg. either side of vertical center; driving pulley, 24 in. the left side of the machine. 


in diameter, 54 in. face; r.p.m. of driving pulley, 405; motor drive, 15 


Sonatant speed The crank handles have been 


motor mounted on bracket at rear of machine and connected by belt: weight. 28.000 Ib.- floor 
Space with motor drive, 11 x 13 ft.; maximum height with bars in extreme upper position, 130 in. eliminated on the handwhecls, 


minimum height, 118 in. 
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these being of the hammer type, which are claimed 
to make possible very fine settings of the tools. Grad- 
uated scales mcunted on the face of the cross-rail 
and on the tool slides give the coarser settings, 
while micrometer dials graduated to thousandths and 
equipped with Bullard observation stops give the finer 

















“MAXI-MILL,” SHOWING THE TABLE GUARD 
AND THE LUBRICANT PIPES 
readings. It is believed that this is a feature which 
has never been previously incorporated in a boring and 
turning mill. 

Another new feature claimed is the construction 
which permits the use of large and effective amounts 


FIG. 3. THE 
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FIG. 4. REAR VIEW OF THE “MAXI-MILL,” SHOWING THE 
OILING SYSTEM AND THE MOTOR DRIVE 


of cutting lubricant on the tools. The machine has 


been designed with this in mind from the start, and 
it is claimed that the construction is such as to avoid 


the possibility of the cutting lubricants entering parts 
Fig. 


of the machine where they are not intended to go. 
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3 shows the piping at each side of the table, by means 
of which the cutting lubricant is led to the work. This 
figure also shows the table guard with which the ma- 
chine is equipped. All gears are also guarded and all 
projecting square-ended shafts have been eliminated. 
Fig. 4 is a rear view of the machine and shows the 
continuous-flow oiling system, the motor-drive arrance- 
ment, the left clutch and brake lever, power traverse 
for heads, and the left feed works. 

The tool slides are of cast iron, of box form with 
inserted toolholders. They have a vertical movement 
of 36 in. through a steel rack and pinion and may 
be swiveled 45 deg. on either side of the vertical center. 
Eight feed changes are available, which may be used in 
either a vertical or horizontal direction. The number 
of speeds available are 12, which are obtained by means 
of sliding gears and positive friction clutches operated 
by levers which interlock with the clutch and brake 
lever to avoid a possibility of accident. 


When To Stop Designing 
By ENTROPY 


Conditions in Washington regarding design of muni- 
tions and other war material seem to indicate a 
tendency to keep on designing so long as any new ideas 
of value crop up, and inasmuch as ideas naturally gravi- 
tate to Washington at the present time there appears 
to be no stopping place in sight. The result is that the 
men intrusted with the manufacture of Government 
material feel as if they were in a race to see whether 
or not they can finish up something and ship it out 
between changes of drawings or specifications. 

The natural course of a manufacturer is somewhat 
different. His designer develops a new idea, works over 
it for some time and lays it aside in disgust because 
the boss will not give it serious consideration. Some 
time later the sales manager reports that sales on item 
No. 3001 in last year’s catalog are falling off because 
of the improved product of a competitor. Catalogs or 
specimens of the competitor’s offering are obtained and 
the improvement which the designer tried so hard to get 
adopted a year before is dug out and the dust blown 
off. It seems that with a few modifications it ought to 
do the trick. 

The designer is then told to fix it up a little and get 
out the details. He immediately becomes obsessed with 
the idea that he can improve it and sets about doing so. 
Soon the call comes, “Where is that new design for No. 
3001?” Then friend designer has to give it up to the 
detailers, who whip it into shape, and it is put on sale 
and does its part in reviving business. In the meantime 
our manufacturer has stored away a lot of similar 
improvements, all waiting the call of the market. 

In war the difference is that both sides are working 
under higher pressure and there is less time between 
revisions of design, less time to sit around and consider 
new improvements, and more risk in putting untried 
“improvements” into a tried and tested mechanism. If 
we are going to wait until every new and likely idea is 
tested out and incorporated into the first machines we 
will have to make some arrangement with the Kaiser to 
hold up the war for 10 or 15 years until we are ready 
to fight in our way and in our own time. 

Possibly he may consent, but our allies may not. 
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Adjusting Locating Button 
By JAMES L. MITTON 


On page 450 of the American Machinist William C. 
Betz shows an adjustable button for use in the milling 
machine. The writer has used a modification of this 





ADJUSTABLE LOCATING BUTTON 


device for some time and believes it is better than the 


one shuwn by Mr. Betz inasmuch as if care is taken 
to make the ball B truly spherical it will not be as 
seriously affected by any variation from truth in parts 
A and C, which no matter how accurate they may be 
in themselves are affected by the condition of the 
machine in which they are used. 

The parts in the illustration are lettered to corre- 
spond with the one above referred to. 


Small Stud Gear for Engine Lathe 
By M. L. LOWREY 


On many screw-cutting lathes compounding becomes 
necessary earlier than otherwise, for the reason that 
the stud gear is already so small that to reduce its 
size further would 
mean to cut it 
open through the 
keyway. 

To make it pos- 
sible to use a stud 
gear with a mini- 
mum cf diameter 
and of maximum 
strength the writ- 
er designed the 
pinion hereshown. 
As will be seen the diameter of the gear could not well 
be decreased without cutting into the keyway, but the 
ring of metal which comes beyond the shoulder of the 
stud furnishes sufficient strength to make it serviceable. 





A REINFORCED PINION 


With a pinion of 18 teeth, which can be used on 
a lathe whose smallest stud gear is usually of 36 teeth, 
the finest thread is immediately multiplied by two and 
thus compounding is avoided. 


A Testing Machine for Truck Axles 


By Lioyp L. LEE, 
Engineering Department, Republic Motor Truck Co., 
Axles for motor trucks are rather unwieldy things to 
handle, and when they are assembled as a part of the 
truck it is a difficult and expensive operation to take 
them down for any minor changes or corrections that 


Inc. 











FOR TRUCK AXLES 


THE TESTING MACHINE 


may become necessary. To avoid this difficulty the Re- 
public Motor Truck Co. has designed a stand upon 
which all such parts are tested before being built into 
the truck, and faults due to noisy gears, improper align- 
ment of parts, imperfect brake and differential action, 
etc., are corrected before the final assembly. 

The testing stand is shown in the illustration, the 
axle to be tested is carried upon suitable mountings with 
the forward part of the differential housing held on 
pedestal B by means of the hinged-cap and binding bolt. 

A standard plate clutch C is used with a hand-brake 
lever D substituted for the foot pedal, the lever and 
clutch throw-out shaft being carried by the bracket L£. 

The machine is driven through the medium of the 
pulley F, which is 6 in. in diameter for a 3-in. belt. 
With each of these machines a man can test 50 axles a 
day, and defects that would not ordinarily be found 
until the final test or after the truck had been put into 
service are promptly located and remedied. 
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Prevent Undue Shifting of Men 


HE problem of getting men for war activities has 

many sides—too many to even mention in one edi- 
torial. But there is one phase of the problem which 
demands immediate attention or production is sure to be 
sadly delayed in many needed industries. 

The stealing of men by competing firms must stop. 
Just as it does not make a man richer to take his money 
out of one pocket and put it into another, so does it not 
add to the production of the country to take men away 
from one shop and put them at work elsewhere. And 
yet this is continually being done to the detriment of 
industry, to the congestion of railways and to the unset- 
tling of housing conditions. 

This state of affairs is a menace to our war prepara- 
tions. Nearly every large industrial center has organ- 
ized an employment bureau, which in one case at least is 
being partly financed by a portion of the Government ap- 
propriation for a new plant. These employment bureaus 
have a high-salaried manager whose special mission, to 
put it in plain English, is to steal as many men as pos- 
sible from other industrial centers or from other 
industries. 

* * * 

These bureaus do not hesitate to station men outside 
the gates of shops already working to full capacity on 
war orders and to entice them away to other cities with 
offers of higher wages. The cost-plus form of contract 
makes this easily possible and at the same time adds to 
the profit of the contractor. 

The effect of this stealing of men means more than 
might appear on the surface, although every manufac- 
turer knows its significance. It not only shifts men from 
shop to shop or from town to town, but it adds to the con- 
gestion of the railways; it causes loss of time and it 
delays production in the plants in which these men have 
been trained, for experience in any line of work cannot 
be gained in a day, and the time taken to train new men 
or women, not to mention the loss in production and in 
spoiled work, is a substantial item. 

There is no time now to spend teaching men and 
women unnecessarily. We must utilize their experience 
and their knowledge where it will be most immediately 
effective. We must not take them from one class of 
work to another for the mere purpose of filling one shop 
at the expense of another equally important one. 

* * * 

Some of the later contracts have a clause making it 
illegal for a contractor to employ a man from the shop 
of another war contractor within 60 days of his leaving 
said contractor unless by written agreement. But this 


does not seem to be the most satisfactory or the most 
scientific solution. 

The rational method of handling the situation would 
seem to be the establishment of a national clearing house 
for labor engaged either directly or indirectly on war 
contracts. 


This should be in charge of a man of wide 
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experience and of sound judgement. Such a man would 
handle the matter in the broadest manner; would con- 
sider human idiosyncrasies, and would secure results 
by codperation rather than by enforcing his decisions. 
This is promised in the new United States Employment 
Service, whose work has already begun. 

Priority in labor—for this is what such a clearing 
house would effect—is fully as necessary as priority in 
material. The problem must, however, be handled in an 
entirely different manner. For to consider labor in the 
same impersonal way that we do material is to doom 
any such plan to immediate failure, and deservedly so. 

Nor should such a clearing house confine its attention 
to the mechanic. It must apply also to foremen and the 
higher executives. 


* * ¥* 


There must be no discrimination because of the kind 
of work that is done. For if it is important that ma- 
chines be kept at the most important work and the work 
for which they are best fitted it is all the more important 
in the case of executives. If labor is to be controlled, or 
regulated, as seems probable, it must extend clear up the 
line, with no exceptions; it must be applied to ail. Every 
man whose service can be of value should be utilized, and 
he should be glad of the opportunity to serve. 

The Liberty Loan slogan of Secretary McAdoo might 
be paraphrased to read, “Would you be more tender of 
your executives than of your sons?” 

There is much work to be done, and the main re- 
quirement is that it be done as speedily as possible— 
the exact details do not matter so much at this time. 
Let us utilize all our resources, including man power 
of all kinds, at the earliest possible moment. 


The Need of Trained Mechanics 
and Engineers 


O ONE who observes the tendency of modern times 

can fail to note the ever-increasing part that is 
being played, and that must be played, by the engineer 
and the trained mechanic. This is emphasized by the 
great war, which is so largely mechanical as to make the 
demand for skilled mechanics so urgent as to be almost 
impossible to supply. 

Never was the demand for trained men so great or 
the supply so limited. And this applies to all branches 
from the skilled tool and gage maker to the highest 
executive. The Government can use hundreds of skilled 
engineers, production men, works managers, inspectors, 
metallurgists and men of various kinds. 

Predictions as to the future are uncertain; but it is 
hard to conceive of the time when thoroughly practical 
executives and workmen, designers and engineers will 
not be in demand. Many who have gone to France will, 
sad to say, never return. And the work of reconstruc- 
tion which must be done will require thousands of men 


















, 1918 


June 





of all kinds—the trained men naturally being most in 
demand. 

The need of men with a solid foundation of both com- 
mon sense and mechanics is shown by the strenuous 
efforts being made in various parts of the country to 
train men in various ways. The broader the founda- 
tion and the wider the field of vision the more useful 
a man can be and the better chance he will have of at- 
taining success. And the opportunity for this success, 
both now and in the future, seems to be unquestioned. 

One of the great handicaps of the present is the lack 
of skilled men in the vital industries. The value of 
careful and systematic training was never more clearly 
shown. Many of the delays which have occurred in 
securing desired outputs have been due to being obliged 
to depend on men with a meager training. 

There is probably nothing which the country needs 
more than a goodly supply of trained men of various 
kinds. The enlistment of young men of ability with 
engineering education for active service has been one 
of the mistakes of all countries and a distinct loss to 
the world. And this loss must be made up by training 
more young men to take their places. No one should 
neglect an opportunity to add to his knowledge of en- 
gineering and mechanical matters—not in a haphazard 
manner, but by systematic study and effort. In no way 
can the young man with mechanical ideas do more for 
his country and for himself. 


All Kinds of Labor Needed 


RODUCTION depends primarily upon labor and 

materials. The machine does not become a factcr 
until labor has secured the necessary materials and 
fashioned them into the various kinds of tools and 
machines needed. This labor is of many kinds, and 
includes head as well as hand—all who in any way add 
to production. And neither can be independent of the 
other. Whether they are considered of equal importance 
is immaterial as both are absolutely necessary. 

Production also depends on the harmonious relations 
of the two kinds of labor and of all those who only 
supply the capital necessary for the undertakings. And 
this is one of the greatest stumbling blocks at the pres- 
ent time. 

Man power and production are inseparable. The 
two are so closely tied up with the same problem that 
they must be considered together. And in attempting 
to solve the problem we must not take any narrow or 
untenable ground. 

Production must go on without interruption—a single 
day’s delay in the output of shells or other necessary 
material may easily lose a battle and add thousands to 
the casualty list. And no differences as‘ to wages or 
hours or shop conditions should ever reach the stage of 
interfering with the output at a time like this. 

Wages have increased to an unheard-of figure in 
many localities, and to those who think in terms of ten 
years ago they seem high enough to satisfy anyone. 
Yet the worker is seldom any better off than before, 
Owing to the increase in his living conditions, which 
have at least kept pace with the wages and have often 
exceeded them. And the end is not yet. 

With the decrease in available man power higher 
wages will be offered by war contractors, especially 
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those with cost-plus contracts. And this will cause 
further shifting of men and further delays in produc- 
tion unless we adopt a sane and sensible method of 
dealing with the situation. 

The local offering of higher wages does not increase 
the available man power. It simply shifts it from one 
point to another. This delays production, congests the 
railways and interferes with the housing conditions in 
various sections of the country. This is one of the rea- 
sons that all labor is not employed at present—the men 
are taking chances at getting the maximum wage rather 
than taking a job at a lower figure. And production 
suffers. 

With the supply of labor limited, especially in the 
case of the skilled worker, the principal occupation of 
the employment manager becomes that of stealing men 
from some other shop or town and endeavoring to pre- 
vent the other fellow from making inroads. 


The New Tax Bill 


HE business men of the country will stand behind 

the President in his demand for the passage at this 
session of a new tax bill. The present bill is manifestly 
unfair in many particulars and it is believed that a 
much more equitable bill will be passed next time. 

War needs are our first consideration. Nothing must 
delay the equipping of troops, the upbuilding of the 
navy, or the supply of every needed material. And this 
means the raising of money in ever-increasing amounts. 
Much of it must be raised by taxation to avoid saddling 
too big a debt upon future generations. 

We are all willing to pay our share, but we all resent 
any law which makes it possible for an individual or a 
class to escape. This time both the House and the 
Senate will consult with representatives of business, as 
they should, but as they largely failed to do last year. 
Business is to have an opportunity to state its case, and 
it is to be hoped that it will show the proper spirit by 
not attempting to shift the burden unjustly. 

The President is right in demanding the passage of 
the bill as soon as possible in order that business may 
adjust itself to meet the new burdens which must be 
imposed more readily. He is also right in pointing out 
that excessive profits should be made to bear a large 
share of the burden, for no true American desires to 
pile up huge profits in the materials which our boys 
need to vanquish the foe. 

Just when Congress adjourns is immaterial—and it 
should certainly stay at its work until this bill is passed 
so that business may know what is expected of it. 
Washington is not a cool summer resort, and our repre- 
sentatives in Congress could easily be more comfortable 
in other localities. But we are asking our workmen to 
stay on the job regardless of the weather and we have 
more right to expect loyal service from our representa- 
tives and senators. 

The work is of vital importance and it should not be 
hurried in the desire to get away from the halls of 
Congress. It should have careful consideration in every 
particular, even if it takes until the next session. Let 
us back up the President in his appeal for early con- 
sideration of this important subject and demand that it 
be given all the time necessary to frame a bill which 
shall be as fair and as just as human beings can be 
expected to make it. 
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This department is open to all new equipment of interest to shop owners. 
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Orenstein-Arthur Koppel “High-Level” 
Manufacturing Trucks 


The truck illustrated is one of the recent products of 
the Orenstein-Arthur Koppel Co., Koppel, Penn., the 
feature of the device being that the surface level of the 
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“HIGH-LEVEL” TRUCK 


truck is considerably higher than ordinary, thus ren- 
dering it much easier for the workmen to transfer heavy 
parts from the truck to the machine or vice versa. It is 
known as the “High-level” truck. The truck is so con- 
structed that the load is balanced on the center axle, 
which is provided with wide-tire, roller-bearing wheels. 
The truck is of heavy construction throughout and its 
rated capacity is two-thirds of a ton. 


Whelan Shell-Nosing Attachment 


The shell-nosing attachment shown in the illustration 
is designed to be attached to any standard steam or air 
hammer or any mechanical forging press in which the 
lower is the fixed die and the upper the movable one. 
The device is at present being built for 4.7-in., 155-mm., 
8-in. and 240-mm. shells. It is the product of R. J. 
Whelan, 328 Fourth St., Elyria, Ohio. The machine 
consists of a carriage traveling on ways planed on a 
cast-iron bed, the carriage containing a spindle nut to 
which is fitted a four-jawed collet chuck. This collet 
chuck is operated by means of an external nut, this 
being tightened or loosened by revolving the spindle 
and engaging the nut against a projecting lug on the 
carriage by means of a detachable pin. The spindle 








is revolved by means of an air-operated motor, which 
operates through a geared reduction, while the carriage 
is fed forward by means of a rack-and-pinion mecha- 
nism, operated by the handwheel shown in front of the 
machine. As the shell is fed forward into the dies by 
means of this handwheel, the throttle of the air motor 
used for operation is gradually opened so that the fur- 
ther the shell moves into the dies the faster it revolves. 
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WHELAN NOSING ATTACHMENT FOR SHELLS 


It is claimed that the entire operation of swaging in the 
nose with this attachment and the starting of the press 
or hammer takes but about 35 seconds. 


Mattison Airplane-Strut Lathe 


The illustration shows a heavy-type copying lathe 
for airplane struts, which is one of the recent products 
of the C. Mattison Machine Works, Beloit, Wis. The 
machine has been made up especially for strut work, 
and the special feature is the double end drive, which 
is claimed to eliminate any tendency of the work to 
twist or revolve with a springy or jerky motion as 
happens when long stock is driven from one end. This 
feature is claimed also to prevent wind in the finished 
stock and gives smooth cutting. Another feature is 
the double-rocker type of carriage. The main carriage 
feeds in both directions, which obviates the loss of time 
involved in shifting the carriage to the starting point 
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between cuts or operations. Quick-change gears give 
three feeds, it being possible to operate these while the 
machine is cutting. The cutter head is particularly 
adapted for spruce and the rate of feed may be varied 
from 7% to 30 in. per minute. The machine is entirely 
self-contained and may be belted direct from an in- 
dividual motor or a countershaft, as desired. The 

















MATTISON N®. 216 LATHE FOR AIRPLANE STRUTS 


standard machine <akes work up to 6 ft. long, but 
machines of larger size can be supplied on special 
order. ‘he floor space is 4 x 11 ft. and the shipping 
weight is 4500 ib. 


Giern & Anholtt Stud Driver 
The illustration shows a hand-operated stud driver 
that is the product of Giern & Anholtt, 33-43 St. Aubin 
Ave., Detroit, Mich. The tool shown has been cut away 
in order that the construction may be clearly seen. It 


























GIERN AND ANHOLTT STUD DRIVER 


will be noticed that the stud is screwed into the out- 
side, or tubular, portion which is held on the handle by 
means of an inclined slot working on a pin in the handle. 
Due to the action of screwing the stud into place the 
handle is advanced by means of this slot and pin and 
holds the stud firmly. On reversing the motion of the 
handle the pin moves in the slot and releases the pres- 
sure on the stud, thus allowing the driver to be easily 
unscrewed without disturbing the stud. 
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Taft-Peirce V-Blocks and Knife-Edge 


Squares 
The illustrations show two of the recent products of 
the Taft-Peirce Manufacturing Co., Woonsocket, R. I. 
Fig. 1 shows a set of V-blocks which are approximately 

















FIG. 1. TAFT-PEIRCE V-BLOCKS 
2% in. high, 4 in. wide and 2{ in. long. The V is 22 
in. wide at the top and the clearance groove at the 
bottom 4 in. wide. These blocks are made in pairs 
only and are numbered. They are made of tool steel, 

















FIG. 2. KNIFE-EDGE SQUARES 


hardened and ground all over. The top is left clear 
for work by providing wide grooves in sides and ends 
for clamping purposes. Fig. 2 shows the universal 
squares, which are made in two sizes, 2 x 24 x 4 in. 
and 2} x 3 x ,% in. They are hardened, ground and 
lapped to size. The knife edges are lapped square 
with the flat faces so that each tool has several squares 
that can be used. The surplus stock is removed from 
the center of the tool and insulating pieces are inserted 
which not only make a very substantial grip but de- 
crease the weight of the tool. 


Cleveland Interchangeable Counter- 
boring and Spot-Facing Tools 


The illustration shows one of a new line of counter- 
boring and spot-facing tools that is now being marketed 
by the Cleveland Milling Machine Co., Cleveland, Ohio. 
The illustration shows the various parts as well as an 
assembled tool. It will be noticed that these parts con- 
sist of a shank, cutter and pilot. The shank is made of 
high-carbon steel and is heat treated. The cutters are 
made of high-speed steel and have taper holes fitting the 
arbor. The cutters are driven by two face keys and the 
construction is such that they may be readily ground 
for sharpening purposes. The pilots are also made of 
high-carbon steel, heat treated and ground to fit the 
hole in the shank. The diameters of the pilots are 
regularly ground 0.0015 smaller than the specified size 
in order to avoid freezing. The holder is made in 
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eight different sizes and a number of different sized 
cutters and pilots are made for each separate size. The 
complete set includes cutters from ? to 5 in. in diameter, 
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CLEVELAND COUNTERBORE AND SPOT FACER 


while the pilot heads range from + to 12 in. in diameter. 
The holders are made with Morse taper shanks, which 
vary in size from No. 1 to No. 6. 


Dawson Grease Cup 


The Dawson Manufacturing Co., 4928 Broadway, 
Chicago, Ill., is now marketing a line of grease cups, 
one of which is shown in the illustration. A number of 
styles are being made. A feature of this grease cup is 
the device which prevents the cap from unscrewing, 
due to vibration. The lower, or stationary, part of 





DAWSON GREASE CUP 


the cup is provided with a square rod A fixed in place, 
and this projects up between two springs B which are 
secured in the cap. These two springs grip the flat 
sides of the rod, and while the top may be easily un- 
screwed the springs exert sufficient pressure to prevent 
its unscrewing accidentally. Another feature of the de- 
vice is that the square rod enters a round hole in the 
portion in which the springs are secured before the 
threads engage. This insures the cap being lined up 
properly when being put in place and prevents the 
crossing of threads and the consequent damage. The 
cup is made in six styles with inside diameters of from 


4% to 12 in. 


Germanow-Simon Combination Vise 


The combination vise shown in the illustration is for 
use on drilling, milling or other machines and is one of 
the products of the Germanow-Simon Machine Works, 
58 Mill St., Rochester, N. Y. It will be noticed that the 
device includes a vise; a V block; an adjustable angle 
plate, which also has a V cut in its surface, and a re- 
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movable steel clamp for holding work in the Vs. The 
vise jaw is operated by a square-thread screw which 
bears against the jaw above the center. Two Vs are 
cut in the face of the sliding jaw and the ends of each 
jaw extend 14 in. beyond each side of the base. The 
angle plate is secured to the end of the vise and is held 

















COMBINATION VISE 
No. 1 Vise: Length of base, 124 in.; width of base 5 in.; 
extreme height, 5 in. ; depth of jaws, 24 in.; width of jaws, 8 in.; 
opening of jaws, 5 in.; capacity of clamp, 2 in.; weight, about 
75 lb. No. 2 Vise. Length of base, 154 in.; width of base, 7 in. ; 
extreme height, 6 in.; depth of jaws, 3 in.; width of jaws, 9 in.; 
opening of jaws, 7 in.; capacity of clamp, 33 in.; weight, 105 Ib. 


in any position by means of a single nut. Two standard 
§-in. slots are cut in the base of the vise which makes 
it useful for milling-machine work. The vise is at 
present made in two sizes, Nos. 1 and 2. 


H. P. Grinding Wheel Dressing and 
Truing Tools 


The H. P. Co., 45 Fort St. East, Detroit, Mich., is 
now marketing a line of wheel-truing devices, two of 
which are shown in the illustrations. Fig. 1 shows the 

















FIG. 1. H. P. NO. 1 WHEEL DRESSER 


No. 1 dresser, for precision machines. This tool, it 
is claimed, is equipped with thoroughly lubricated dust- 
and water-proof bearings which allow the complete 
utilization of the cutters. It is claimed that one new 
set of cutters will give approximately 1500 dressings. 
It will be noticed that the device is equipped with a 
grease cup and is also provided with a guard to prevent 
broken cutters or chips from flying into the face of 
the operator. This dresser is also made in a No. 2 
style, which is provided with an extended handle 
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fitting it for more general work. The cutters are 
14 in. in diameter by 1-in. face. These two tools are 
primarily intended to true wheels for rough or semi- 
finish grinding operations. Fig. 2 shows a wheel truer 
which is intended for use on wheels used for finishing 


work. It is provided with double adjustable bearings 

















FIG. 2. H.P. NO. 3 WHEEL TRUER FOR FINE WORK 


and is equipped with a set of cutters of thin metal, 
and it is claimed that the teeth being sharp and close 
together give a very smooth, sharp surface to the 
wheel. This truer is intended for light work only and 
should not be used where heavy work is being done. 
It will be noticed that this tool is also provided with 
a guard which prevents broken cutters or grit from 
flying into the face of the operator. 


Biggs-Watterson Thread-Milling 
Machine for Shells 


The machine illustrated has recently been placed on 
the market by the Biggs-Watterson Co., Guardian 
Building, Cleveland, Ohio, in answer to the demand for 
a machine for milling threads on high-explosive shells 
and other lines of commercial work. The head and 
bed are cast in one piece which, together with the oil 
pan, are mounted upon the pedestal. One of the im- 
provements claimed for this machine is that the work 
spindle and lead screw are both driven from a single 
worm drive, this feature, it is said, insuring a powerful, 
positive and sensitive drive with maximum accuracy 
and precision, as well as eliminating a long train 
of reduction gearing. The work spindle has a hole 
bored through its entire length of the maximum capacity 
of the machine, making it possible to enter work from 
either end as well as to hold work of any length. 
The spindle can also be equipped with an air chuck if 
this is desired. The work and cutter spindles are driven 
by a single pulley from the countershaft, but motor 
drive can be furnished if desired. The cutter spindle is 
of high-carbon steel and runs in a bronze box which 
has provision for oiling. If desired the machine can 
be furnished with taper attachment for cutting taper 
threads on piping or other similar work. The carriage 
is moved along the bed by means of a lead screw, which 
is gripped by a nut at any predetermined point by a 
clamp attached to the carriage. When in clamped 
Position the nut moves with the carriage, and when 
released returns automatically to the starting point, 
this return being effected by means of two coil springs. 
The lead screw can be turned either right or left hand 
for cutting similar threads, and is kept under tension 
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at all times to eliminate backlash. The machine is 
provided with a single lever control which consists of 
a camshaft along the front of the machine with a lever 
at the side of the handwheel and directly in front of 
the operator. This camshaft is connected with the 
work-spindle-clutch lever and to the lead-screw clamp. 
When the spindle has made one complete revolution it 
turns the clamp shaft over, moves the cutter spindle 
back, lifts the cutter out of the work, disengages the 
clutch, stops the spindle and releases the clamp and 
leaves the carriage free to move on the ways. When 
a new piece of work is chucked it is only necessary for 
the operator to pull the lever control, which brings the 
cutter into the work to the proper depth, starts the 
spindle and clamps the carriage to the lead screw. The 

















THREAD-MILLING MACHINE 

Three-in. machine: Collet capacity, 3} in.; taper in spindle, 
No. 9 B. & S.; lead screw, 1} in. diameter, 6 pitch; worm-drive 
ratio, 100 to 1; width of belt, 3 in.; floor space, 76 x 36in.; net 
weight, 3000 lb, Six-in. machine: Collet capacity 64 in.; taper 
in spindle, No. 10 B & S.; lead screw, 1} in. diameter, 6 pitch; 
worm-drive ratio, 100 to 1; width of belt, 3 in.; floor space, 76 x 36 
in.; net weight, 3500 Ib. 


handwheel is only used for making sensitive adjust- 
ments on the cutter. Threads of any pitch, either Eng- 
lish or metric, right or left hand, can be obtained by 
simply changing two gears, no compounding being 
necessary. All gearing is completely inclosed and all 
control levers are within reach of the operator. The 
machine is being manufactured at the present time in 
two sizes, 3- and 6-inch. 


Davenport Milling Machine 


The illustration shows a new hand- and power-feed 
milling machine that has been placed on the market by 
the Davenport Manufacturing Co., Meadville, Penn. It 
is known as the company’s No. 2 machine. The feed of 
the table is obtained either through the hand lever 
which gives rapid movement or through a handwheel 
which gives a slower and more sensitive feed. The 
hand lever may be used in any position, or disengaged 
entirely, by means of a spring plunger. One full move- 
ment of the hand lever moves the table about 5 in. 
Power feed is available in either direction, and is ob- 
tained through a chain-driven feed box, giving six 
changes. This is assembled as a unit and placed in 
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the column. All parts of this mechanism are oiled 
from one large pocket which is filled through an 
opening in the column. The table is provided with 
T-slots and has oil grooves on the sides and pockets 
at the ends. The spindle is of forged crucible steel, is 
hollow and runs in bronze boxes which are adjustable 
for wear. Large reservoirs with glass indicators to 
show the oil level are provided. The countershaft gives 
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HAND- AND POWER-FEED MILLING MACHINE 

Working surface of table, 36x 9} in. with three 3 in. T-slots, 
longitudinal feed, 22 in.; cross-feed, 64 in.; vertical feed, 19 in. ; 
diameter of overhanging bar, 3} in.; distance from bar to center 
of spindle, 6% in.; diameter of spindle in front bearing, 24 in.: 
diameter of hole through spindle, }4 in.; taper hole in spindle, 
No. 10 B. & S.; spindle speeds, eight, 65 to 367 r.p.m. right hand; 
feed changes, six, 0.003 to 0.016 in. per spindle revolution ; weight, 
1800 Ib.; floor space, 45 x 58 in. 


two speeds and is equipped with clutch pulleys and 
self-oiling bearings. Equipment includes arbor, draw- 
in rod, oil pot, wrenches and overhead works. If de- 
sired a lubricant, pump piping, etc., can be furnished 
as an extra. All machines have a reservoir cast in- 
tegral with the bed. 


Lynd-Farquhar Radial Wall-Drilling 
Machine 


The Lynd-Farquhar Co., 419-25 Atlantic Ave., Boston, 
Mass., has recently placed on the market a line of radial 
wall-drilling machines, one of which is shown in the 
illustration. The four sizes of machines made are for 
drilling to the centers of 14-, 18-, 22- and 26-ft. circles. 
Other special sizes can be furnished, however, if desired. 
The arm is made of channel sections planed on the top 
and bottom and provided with supports at each end, 
the outer end being connected to the top of the wall 
bracket by means of a steel brace rod. The wall bracket 
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is planed on the back, ribbed at the front to insure 
rigidity, and carries at the top a bevel-gear housing 
that can be located at three positions for convenience 
in connecting the belt drive. If desired a bracket cap 
be furnished for mounting a 5- to 74-hp. variable-speed 























RADIAL WALL-DRILLING MACHINE 
Made in four sizes to drill to the center of a 14-, 18-, 22- or 26-in. 
circle, with corresponding weights of 3380, 3483, 3615 and 3750 
lb. ; size of wall bracket, 10 in. wide by 6 ft 10% in. high; power 
feeds, two, 0.015 to 0.025 in. per spindle revolution; diameter of 
spindle in bearings, 24 in.; traverse of spindle, 7 in. ; taper hole in 
spindle, Morse No. 4; pulleys on countershaft, 18 x 4in.; speed of 
countershaft, 350 r.p.m. 
motor in place of that carrying the bevel gears and 
cone pulley. The head moves on the arm on four 
roller-bearing wheels and the hand lever is counter- 
balanced by an adjustable weight which makes it more 
convenient where light work is being done. All gears 
are cut and all bearings are bronze bushed and renew- 
able in case of wear. Two power feeds are provided, 
which can be changed while the machine is in opera- 
tion. In order to prevent damage, an automatic release 
is provided at the extreme spindle traverse, which 
automatically throws off the feed when the extreme 
position is reached. The spindle is of carbon steel and 
runs in bronzed bushings within a steel sleeve. These 
bushings are renewable and the thrust is taken by a 
ball-thrust bearing. A clamp lever is provided to lock 
the head on the arm and tie-bar lugs are placed ‘at 
the extreme end of the arm. 


Standard Countersink for Ship Plates 
The illustration shows a new countersink that has 
been recently brought out by the Standard Tool Co. 
Cleveland, Ohio, for special work in countersinking the 
plates of the new ships that are being built for our 

















STANDARD COUNTERSINK FOR SHIP PLATES 


merchant-marine service. It is made in two styles, 
with taper or straight flute, and has three cutting 
lips. High-speed steel is the material of which the 
tool is made. 
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Niles-Bement-Pond Boring Mill and 
Bending Rolls 


The illustrations show two new machines that have 
recently been placed on the market by the Niles-Bement- 
Pond Co., 111 Broadway, New York City. Fig. 1 shows 
the 28- to 42-ft. extension 
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bending rolls of the strong-back type, which have a ca- 
pacity to roll mild steel plate 1 in. thick and 36 ft. long or 
1} in. thick and 30 ft. long. The machine consists of 
two large cast-iron housings connected at the top by 
two 20-in. I-beams and below by two heavy cast-iron 
side clamps with bearings for eight pairs of steel rollers, 





former dimension being the 
capacity with the housing for- 
ward while the latter is the 
capacity with the housing at 
the rear as shown in the illus- 
tration. The actual swing of 
the machine with the housing 
in the two positions is 28 ft. 
2 in. and 42 ft. 4 in. The 
maximum height under the 
toolholders is 10 ft. and the 
bar travel is 84 in. The table 
is driven by a 60-hp. motor 
through a double-pinion drive, 
a 25-hp. motor being used for 
elevating the cross-rail. Two 
15-hp. motors are used, one 
for fast traversing the bars 
and saddle and the second for 














traversing the housing. The 
cross-rail has two heads with 
octagonal bars 10 in. across the flats, the cross-rail 
being 48 in. in width and 54 in. in depth from front 
to back. The table is designed to carry a load of 
300,000 Ib. in addition to its own weight, and is driven 
by two forged-steel pinions, one located at each side of 
the table. The heads on the cross-rail are providéd 
with platforms for the operator, and the adjustment 


NILES-BEMENT-POND HORIZONTAL PLATE-BENDING ROLLS 


four pairs on each side to support the lower rolls. The 
three rolls are of forged steel, one upper and two lower, 
each 36 ft. 9 in. in length between the journals. The 
lower rolls are 16 in. in diameter while the top roll 
is 19 in. in diameter. These are driven by a 100-hp. 
motor. The top roll is reinforced by heavy built-up stee) 
girders carrying on the underside four supporting roller 

bearings directly over those 











carried on the side frames 
The girder and rolls are ad- 
justed for height by means 
of two steel screws, one at 
each end, which are operated 
by means of a 75-hp. motor 
through a mechanism so ar- 
ranged that each end of the 
roll may be raised or low- 
ered independently or both 
ends may be raised or low- 
ered together. The operating 
handles are all grouped 
together at a _ convenient 
point at the motor end, so 
that one operator may com- 
pletely control the machine 
without moving from his po- 
sition on the operating plat- 
form. The machine is sup- 








of speeds and rapid traverse for the bars and saddle is 
controlled from these platforms. The main driving motor 
may be controlled from these platforms or from stations 
at each side of the machine, push-button control being 
used for all the motors. Fig. 2 shows a large set of 


NILES-BEMENT-POND, 28- TO 42-FT. EXTENSION BORING AND TURNING 
MILL, WITH HOUSING AT TP® REAR. 


plied with four top-braced 
skip cranes, self-contained 
with the machine, the posts 
carrying these cranes being located at the four corners 
of the machine. The two cranes at the front of the 
machine are clearly shown, the one at the right showing 
the construction of the ribbed upright to which the arm 
is secured. 
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Washington, D. C., June 1, 1918.—There is every rea- 
son to believe that steady improvement is being made 
in the aircraft situation, and the acceptance of Archer 
A. Landon, vice president of the American Radiator Co., 
of Buffalo, N. Y., as Chief of Production of the Aircraft 
Division should prove of great assistance to Mr. Ryan in 
his gigantic task of knitting together the many loose 
ends and getting mass production really under way. 
There have been so many changes of various kinds that 
every manufacturer of both motors and planes will wel- 
come orders to go ahead, and there need be no fear 
whatever as to the productive capacity of the country as 
soon as manufacturers can be told what to produce. 

Some of the discussions in regard to the merits or 
demerits of the Liberty motor would be amusing if it 
were not for the fact that. behind these disquieting 
rumors there is undoubtedly either German propaganda 
or a disgruntled engineer or manufacturer. People seem 
to forget that it is the amount of power per pound of 
weight which propels the plane through the air. So 
that all the talk about this or that motor being faster 
than another, about the Liberty motor not being suited 
to an armored plane or flying tank, can be put down to 
either ignorance or a desire to discourage the public. 
The distribution of weight in a motor has its effects 
upon the plane in which it is used, but planes can be 
adapted to different motors. And we must not lose 
sight of the fact that the horsepower is 33,000 ft.-lb. per 
minute whether it is developed by an old waterwheel, 
a gasoline motor or a mule’s hind leg. 

If the powers that be had thrown off some of the 
cloak of secrecy with which the Liberty motor was unfor- 
tunately surrounded and given the engineering public a 
good general idea of its construction there would have 
been far less criticism and a much greater feeling of 
confidence than has existed for some time. The main 
characteristics are now made public and are given here- 
with to show that the designers did not ignore the 
experiences of all other builders, but instead they studied 
them and utilized them to a marked degree. The main 
features of the Liberty motor follow herewith: 

The cylinders follow the practice used in the German 
Mercédes, English Rolls-Royce, French Lorraine-Diet- 
rich and Italian Isotta-Fraschini. They have steel inner 
shells surrounded by pressed-steel water jackets. The 
valve cages are drop-forgings welded into the cylinder 
head. The principal departure from European practice 
is in the location of the holding-down flange, which is 
several inches above the mouth of the cylinder, and the 
unique method of forging evolved by the Ford company. 
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The camshaft and valve mechanism above the cylinder 
heads are based on the Mercédes, but was improved for 
automatic lubrication without wasting oil by the Packard 
Motor Car Company. 

The camshaft drive was copied almost entirely from 


the Hall-Scott motor. This type of drive is used by the 
Mercédes, Hispafio-Suiza and others. 

Angle Between Cylinders.—The included angle be- 
tween the cylinders is 45 deg.; in all other existing 12- 
cylinder engines it is 60 deg. This feature is new and 
was adopted for the purpose of bringing each row of 
cylinders nearer the vertical and closer together to save 
width and head resistance and to give greater strength 
to the crankcase, and vibration is reduced. 

Electric Generator and Ignition—A Delco ignition 
system was especially designed to save weight and to 
meet the special conditions due to firing 12 cylinders with 
an included angle of 45 degrees. 

Pistons.—The pistons are of Hall-Scott design. 

Connecting-Rods.—Forked or straddle-type connect- 
ing-rods, first used on the French DeDion car, and on the 
Cadillac motor car. 

Crankshaft.—Same as the standard 12-cylinder prac- 
tice, except as to oiling. Crankcase follows standard 
practice. 

Lubrication.—The first system of lubrication followed 
the German practice of using one pump to keep the crank 
case empty, delivering into an outside reservoir, and 
another pump to force oil under pressure to the main 
crankshaft bearings. The present system is similar, 
except that the oil while under pressure is not only fed 
to the main bearings but through holes inside of crank 
cheeks to crankpins instead of feeding these crankpins 
up the outside face of the crank cheek and through scup- 
pers. 

Propeller Hub.—The Hall-Scott propeller-hub design 
was adapted to the power of the Liberty engine. 

Water pump is of the Packard type. 

Carburetor developed by the Zenith company for the 
Liberty engine. 

Bore and Stroke.—The bore and stroke is 5 x 7 in. 
as in the Hall-Scott and Curtiss engines. 

The engine develops about 35 hp. per cylinder at 170 
r.p.m., and the cylinders are standard for all engines. 
The weight is about 2 lb. per horsepower. 

The idea of developing Liberty engines of 4, 6, 8 and 
12 cylinders with the above characteristics was first 
thought of about May 25, 1917. The idea was developed 
in conference with representatives of the British and 
French missions, May 28 to June 1, and was submitted 





June 6, 1918 


in the form of sketches at a joint meeting of the Air- 
craft (Production) Board and the Joint Army and Navy 
Technical Board, June 4. The first sample was an eight- 
cylinder model, delivered to the Bureau of Standards, 
July 3, 1917. The eight-cylinder model, however, was 
never put into production, as advices from France in- 
dicated that demands for increased power would make 
the eight-cylinder model obsolete before it could be pro- 
duced. 

Work was then concentrated on the 12-cylinder engine, 
and one of the experimental engines passed the 50-hr. 
test Aug. 25, 1917. 

After the preliminary drawings were made, engineers 
from the leading engine builders were brought to the 
Bureau of Standards, where they inspected the new 
designs and made suggestions, most of which were in- 
corporated in the final design. At the same time, expert 
production men were making suggestions that would 
facilitate production. 

An engine committee was organized informally, con- 
sisting of the engineers and production managers of the 
Packard, Cadillac, Lincoln, Marmon and Trego com- 
panies. This committee met at frequent intervals, and 
it is to this group of men that the final development of 
the Liberty engine is largely due. 


Skilled Enlisted Men To Be Returned to 


Necessary Industries 


In response to appeals from all over the country the 
War Department has decided to permit the return to 
necessary industries of highly skilled men taken from 
such industries under a system of furloughs which will 
be automatic and which will not in the future as in the 
past leave to the discretion of company and other 
subordinate commanders the granting of furloughs. 
Thousands of applications for furloughs are now being 
sent out of Washington by various branches of the War 
Department in response to the appeals of manufacturers 
and other producers of war material whose draftsmen, 
mechanics and other employees engaged in the past and 
now upon Government orders for war work have been 
taken from them by the draft. 

An application blank is furnished employers on 
request. 

The adoption of the new policy means that enlisted 
men are to be returned to industry only in cases where 
the drafted man’s employer is willing to swear that the 
man is badly needed and that no one can take his place. 
The Government department for which the manufac- 
turer or other employer is working will upon application 
send one of the blank forms to the employer, which he 
must fill out, swear to before a notary and have a Gov- 
ernment inspector who is conversant with the facts also 
sign. The application then goes to the Adjutant Gen- 
eral’s office with request from the interested Govern- 
ment department that the man wanted be granted an 
indefinite furlough, without pay, with the promise that 
after the need for his service has passed he will be 
returned to the army and will notify the Government. 

While on furlough these men will not be allowed to 
wear the uniform, and the company employing them 
must furnish the Government each month a report that 
they are still in its employ and also state the class of 
work engaged in. In case the returned men leave their 
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employment their employers must immediately ' notify 
the Government. 

A large number of applications for furloughs for 
enlisted men in necessary industries have recently 
reached Washington, but permission could not be given 
because company commanders and other officers did not 
believe that certain of their men were more necessary 
in civil life than in the army. The Adjutant General’s 
Office has now sent a circular to heads of War Depart- 
ment divisions permitting the new system. The Gov- 
ernment is protected, from the army-in-the-ranks point 
of view, by the fact that wherever a fraud is perpetrated’ 
or attempt is made to perpetrate fraud sufficient persons 
will be familiar with the circumstances to result in the 
War Department being notified. 


Navy Wants Trained Engineers 


The Bureau of Navigation, Navy Department, is de- 
sirous of securing trained engineers for general serv- 
ice in the navy in steam-engineering, electrical-engi- 
neering and radio duties. Applicants for this service, 
if accepted, will be enrolled as ensigns in the Naval 
Reserve Force and will be sent to the reserve officers’ 
school at Annapolis for a spcial course of about four 
months, after which those who finish successfully will 
be placed in further training ashore or afloat and then 
become available for regular sea or shore duty as the 
exigencies of the service may demand. 

Applicants should have the following qualifications: 
(1) A degree in mechanical, electrical or mining en- 
gineering conferred by a college of recognized stand- 
ing; (2) at least two and one-half years’ practical 
engineering experience subsequent to graduation (ex- 
clusive of time spent as sales agent); (3) not over 
35 years of age, and (4) physically strong and sound 
in health. 

The American Institute of Electrical Engineers, 
American Institute of Mining Engineers, American So- 
ciety of Mechanical Engineers, Naval Consulting Board 
and National Research Council have each been requested 
to submit a list of 50 names equally proportional among 
personnel trained in (1) steam engineering duties, (2) 
electrical engineering duties and (3) radio duties, but 
the exact engineering duties to be performed in general 
service by each applicant will be decided after com- 
pletion of the training under naval supervision. 

It is probable that from among the applicants selected 
a class will be formed at the Naval Academy. 

Each applicant should without delay forward to the 
Engineering Council, which is acting for the five or- 
ganizations named, a résumé of his education and en- 
gineering experience, together with a small photograph, 
if practicable, and such letters of recommendation as it 
may be possible to submit, addressed to 29 West 39th 
St., New York. 


French Shrapnel Making 


In our next issue we will print an article by our 
Paris representative, Robert K. Tomlin, Jr., on “Making 
50,000 French 75-mm. Shrapnel per Day.” 

Considering the enormous difficulties surrounding the 
getting of an article of this character at this time it 
should prove of unusual interest to our readers. 




































| Personals 





D. W. Brunton of Colorado was elected a 
member of the Naval Consulting Board at a 
recent meeting. 

L. F. Matholland has moved from Rich- 
mond, Va., to Schenectady, N. Y., to take 
up work as assistant engineer of tests with 
the American Locomotive Company. 


yon A 4. Williams, chief engineer of the 
Industrial Commission of Wisconsin, has re- 
signed, effective May 31, to accept the Real 
tion of safety engineer of the National fe- 
ty Bureau, Chicago, in charge of the depart- 
ment of accident prevention. 


Julius Alsberg announces the opening of 
consulting offices in the Tribune Building 
Chicago. He proposes to investigate and re- 
port on mechanical, industrial and chemical 
engineering pfoblems, to design plants and 
to supervise their installation. 


F. J. Kidd, for the last five years secre- 
_— and treasurer of the Racine Manufac- 
turing Co., Racine, Wis., has resigned from 
the company and has become associated 
with the Racine Tool and Machine Co., Ra- 
cine, as general manager and assistant 
treasurer. 

Victor Clark Parker, formerly manager of 
the technical department of the Buick Motor 
Co., Flint, Mich., has received the commis- 
sion of major in charge of the industrial 
headquarters of the Motor Mechanics Regi- 
ment of the Aviation Section. He will be 
stationed at Camp Greene. 


N. E. Wahlberg, chief engineer of the 
Nash Motor Co., Kenosha, Wis., has been 
commissioned a major in the Ordnance 
Corps, U. S. A., and was ordered on May 15 
to report immediately at Washington to pre- 
pare for overseas service. He expects to 
leave for France in a short time. 

L. L. Newton of the Luther Grinder Man- 
ufacturing Co., of Milwaukee, Wis., has re- 
signed his position to become manager of 
the Stegemen Motor Car Co. of the same 
city. Mr. Newton’s position will be filled 
by Frank 8S. Hyland, for several years a 
member of the Luther Grinder sales force. 


George B. Dusinberre, Cleveland engineer, 
formerly manager of the Westinghouse 
Electric and Manufacturing Co.’s Cleveland 
sales office and later water works commis- 
sioner in that city, has been commissioned 
a major in the Ordnance Department of the 
army. He will be located in Washington. 


Henry D. Miles, president of the Buffalo 
Foundry and Machine Co., has been chosen 
president of the Chamber of Commerce of 
Buffalo by the members of the board of 
directors to succeed Archer A. Landon, who 
has just been designated by President Wil- 
= as first assistant of aircraft construc- 
tion. 


George M. Studebaker has resigned from 
all duties in connection with operations of 
the Studebaker Corporation of uth Bend, 
Ind., and Detroit. e was a member of the 
finance committee, vice president and gen- 
eral manager. George L. Willman adver- 
tising manager of the corporation. has been 
promoted to manager of the Chicago whole- 
sale branch. 





Business Items 











Geo. F. Bowen Machine Co.—George F. 
Bowen has acquired the entire interest of 
the Wadell Bowen Co., Inc., 109-111 Tiche- 
nor St., Newark, N. J., and that of the 
Edward Morgan Machine Co., of the same 
city, and will conduct the business under 
the name of Geo. F. Bowen Machine Co. 

The Holtzer-Cabot Electric Co., Roxbury, 
Boston, Mass., is now handling its business 
in motors, dynamos, motor generators, etc., 
from its New York office at 101 Park Ave., 
at 40th St. Douglas Cairns is in charge of 
this office. This part of the business was 
previously conducted by James Goldmark 
Co., 83 Warren St., New York 





Obituary 











Charles Mitchell, president of the Mitchell 
Co., Inc., Poughkeepsie, N. Y., died Apr. 
20. The foundry and machinery busi- 
ness of the company will continue under the 
management of Cornelius C. Harcourt. 

Charles A. Francis, superintendent of the 
body department of the Packard Motor Car 
Co., died at his home, 267 Kercheval Ave., 
Detroit, Monday, Apr. 29. He was 68 years 
old, and for 25 years was_ superintendent 
of the Studebaker factory in South Bend, 
Ind. He was with the Packard company 
eight years ago. 


E. C. Meier, president of the Heine patsy 
Boiler Co., Phoenixville, Penn., died sud- 
denly on May 7 while attending a meeting 
of the district production division of the 
Emergency Fleet Corporation at the Rac- 
quet Club, Philadelphia. The deceased was 
a son of the late Col. Edward D. Meier and 
was born at Wyandotte, Kan., Apr. 28, 
1870. He was a iirector of the company 
for many years, and before becoming presi- 
dent he served several years as vice presi- 
dent. Upon the death of his father in 1916 
he was elected president. 

Joseph W. Mackenzie, president of the 
Duncan Mackenzie's Sons Co., iron found- 
ers, Trenton, N. J., died in the Women’s 
Homeopathic Hospital, Philadelphia, on May 
18, following a long illness. He was twice 
operated upon at the hospital, where he 
was taken after a long rest at Atlantic 
City. Mr. Mackenzie was born in Trenton, 
N. J., and after graduating from the State 
Model School entered the iron business of 
his father, Duncan Mackenzie. Following 
the death of his father the business was 
turned over to the three sons, Joseph, Dun- 
can and omas. The deceased was a mem- 
ber of the Trenton Country Club, Trenton 
— of Commerce and other organiza- 
tions. 





Trade Catalogs 











Buffalo Forges. Buffalo Forge Co., 
Buffalo, N. Y. Catalog, Section 108. Pp. 
32; 5 x 74 in. This catalog section illus- 
trates, describes and gives the weight and 
prices of stationary forges. 

Storage Battery Tractors, Ele- 
Locomotives. Industrial 
Holyoke, Mass. Booklet. Size 
3% x 83 in. Specifications and illustrations 
are given of the four- and two-wheel drive. 


What Do You Know About Brass Spelter 
Solder? The American Brass Co., Water- 
bury, Conn. Booklet. Pp. 8; 3% x 6% in. 
Illustrated and gives full information cov- 
ering the different meshes, alloys and melt- 
ing points, 

Scientific Lubrication of Cutting Tools. 
The Fulflio Pump Co., 126 Opera PI, Cincin- 
nati, Ohio. Booklet. Pp. 16; 44 x 7 in.; 
printed in two colors, and gives valuable 
information for the users of machine tools. 
A copy will be forwarded to anyone inter- 
ested. 

Smooth-On Introduction Book (Sixteenth 
Edition). Smooth-On Manufacturing Co.. 
547 Communipaw Ave., Jersey City, N. J. 
The book contains 144 pages, each page 
containing an illustration snowing how the 
different Smooth-On iron cements are used 
for repairing purposes, It will be sent to 
anyone sending his name and address. 


Electric Motors, Generators and Trans- 
formers. Crocker-Wheeler Co., Ampere, N. 
J. Bulletin Nos. 183, 184 and 185; size 
84 x 11 in. No. 183 (superseding_ bulletin 
No. 157) 8 pp.; illustrates and describes 
motor drive for printing machinery. No. 
184 (superseding bulletin No. 153) direct- 
current lighting and power generators, il- 
lustrated. No. 185 (superseding bulletin 
No. 150) 4 pp.:; coupled and belt types of 
alternating-current generators. These bul- 
letins are punched for loose-leaf binding. 





New Publications 











Central Stations—By Terrell Croft. Three 
hundred thirty-two 5} x 8-in. pages, 
306 illustrations. Published by Mc- 
Graw-Hill Book Co., 239 West 39th 
St.. New York City. Price, $2.50. 

To anyone interested in central stations, 
this book will prove very valuable, as the 
descriptions and examples given are in an 
unusually clear and compact form. Any 
book on central stations must_ necessarily 
deal with generation, transmission and dis- 
tribution of electric energy, and this one is 
no exception, though the material is not 
classified into these separate divisions. 

These subjects are very thoroughly cov- 

ered, taking the 18 sections as a_ whole. 

The opening chapters are devoted to a 

considerable number of definitions which 

make the matter clear as the reader pro- 
ceeds. Following these, the different fac- 
tors or coefficients which are frequently 
utilized in central-station practice, are dis- 
cussed rather exhaustively. Among these 
are load factor, demand factor, diversity 
factor, plant factor, and the like. Their 
application in the design and operation, of 
central-station systems is explained and 
many examples given. Next, typical-load 
curves or charts are given, dealing with 
everyday work. Then the principles of 


circuit design for both alternating and 
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direct current are given attention, and ex- 
amples showing how circuits are computed 
in practice are worked out in detail. Trans- 


mission lines, substations and lightning 
protection follow. The final chapters of 
the book deal with electric-energy gener- 
ating stations and their equipment. Thus 
automatic voltage regulators, switchboards 
and switch gear are treated. The three 
different types of prime movers, steam, in- 
ternal-combustion engines and hydraulic, 
and the adaptability of each to certain con- 
ditions are studied ; reactors and transform- 
ers are considered briefly. The book text has 
been carefully checked over by several au- 
thorities on electrical subjects, both for 
the general subjects treated and for accu- 
rate details, and the result is a book that 
is authoritative within its limits. 





Forthcoming Meetings 











The annual convention of the American 
Drop Forge Asociation will be held at 10 
a.m. on June 20, 1918, at the reserve hall of 
the Iroquois Hotel, Buffalo, N. Y. cS. B. 
Home, 1516 Helen Ave., Detroit, Mich., is 
the secretary. 


American Society of Mechanical Engi- 
neers. Monthly meeting, second Tuesday. 
Calvin W. Rice, secretary, 29 West 39th 
St., New York City. 


American Society of Mechanical Engi- 
neers. Spring meeting at Worcester, Mass., 
June 4, 5, 6 and 7, with headquarters at 
the Hotel Bancroft. 


The American Society for Testing Materi- 
als will hold its twenty-first annual meet- 
ing at Atlantic City, N. J., June 25-28, with 
headquarters at the Hotel Traymore. The 
permanent headquarters of the secretary- 
treasurer are under the name of the so- 
ciety, Philadelphia, Penn. 


Boston Branch National Metal Trades’ 
Association. Monthly meeting on _ first 
Wednesday of each month. Young’s Hotel. 
Ponald H. C. Tullock, Jr., secretary. Room 
41, 166 Devonshire St., Boston, Mass. 


Engineers’ Society of Western Pennsyl- 


vania. Monthly meeting, third Tuesday; 
section meeting, first Tuesday. Elmer K. 
Hiles, secretary, Oliver Building, Pitts- 
burgh, Penn. 


The next convention and exhibit of the 
zeorgia Retail Hardware Association will 
be held at Savannah, Ga., June 4, 5 and 6, 
1918, with the Savannah Hotel das head- 
quarters. Exhibits and convention sessions 
will be held in the new municipal audi- 
torium on Barnard St. Walter Harlan, 44 
Boulevard Circle, Atlanta, Ga., is secretary 
of the association. 


New England Foundrymen’s Association. 
Regular meeting, second Wednesday of 
each month. Exchange Club, Boston, Mass. 
Fred F. Stockwell, 205 Broadway, Cam- 
bridgeport, Mass. 


Philadelphia Foundrymen’s Association. 
Meetings first Wednesday of each month. 
Manufacturers’ Club, Philadelphia, Penn. 
Howard Evans, secretary, Pier 45, North 
Philadelphia, Penn. 


Providence Engineering Society. Month- 
ly meeting fourth Wednesday of each 
month. A. E. Thornley, corresponding sec- 
retary, P. O. Box 796, Providence, R. I. 


Rochester Society. of Technical Drafts- 
men. Monthly meeting, last Thursday. 0. 
L. Angevine, Jr., secretary, 857 Genesee St., 
Rochester, N. Y 


Society of Automotive Engineers, 29 
West 39th St., New York. Summer meet- 
ing to be held at Dayton, Ohio, June 17-18. 
Complete war program, at least half of it 
being devoted to the actual demonstration 


of war apparatus. All meetings will be 
held at Triangle Park, a dinner being 
served Monday evening and _ luncheons 


each noon. Reservations may be secured 
at hotels Miami, Holden, Algonquin, Phil- 
lips and Bechel, or by writing the Dayton 
S. A. E. Committee, 137 North Ludlow St., 
Dayton, Ohio. 


Superintendents’ and Foremen’s Club of 
Cleveland. Monthly meeting, third Satur- 
day. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 


Western Society of Engineers, Chicago, 
Ill. Regular meetings, first, second, third 
and fourth Mondays of each month, except 
July and August. Edgar S. Nethercut, sec- 
retary, 1735 Monadnock Block, Chicago, II. 


Technical League of America. Regular 
meeting, second Friday of each month. 
Oscar S. Teale, secretary, 35 Broadway, 
New York City. 
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Condensed-Clipping Index of Equipment 
Clip, paste on 3 x 5-in. cards and file as desired 











Surfacing Machine, Wood 


Oliver Machinery Co., Grand Rapids, Mich, 
“American Machinist,” May 23, 1918 


Made in two widths, 24 and 
3) in. Specifications for 24 in. 
machine: length, 58 in.; width, 
354 in.; height 37% in.; cutting 
diameter of cylinder, 43 in.; 
bearings, 93 x 2 in.; pulleys, 5 x 
5 in.; speed, 3800 r.p.m.; dia- 
meter of feed rolls, 4 in.; feed- 
roll bearings, 43 x 2 in.; feeds 
per minute, 14, 18, 24, and 31 
in.: roll gears, 6 in. in diameter, 
3 pitch; main @riving gears, 22 
in. in diameter, 3 pitch; length 
of bed, 48 in.; adjustment of bed 
in slide, 8 in.; depth of slide, 
123 in.; depth of table, 143 in.; 
raising screws, 1% in. in dia- 
meter, 4 threads per inch; floor 
space, with countershaft, 8 ft. 
4 in. by 5 ft. 2 in., without 
countershaft 5 ft. 2 in. by 5 ft. 
2 in.; need recommended, 
74 to 10. 


Filing Machine 





Barry Manufacturing Co.. S214 oe ge Chicago, Ill. 


“American 


This machine is built in two 
sizes, Nos, 2 and 3, the illustra- 
tion and specifications being of 
the No. 3, or larger, machine. 
A feature is the file-holding de- 
vice, which will accommodate 
flat files or files with straight or 
taper shanks. The file may 
shifted so that the entire sur- 
face may be utilized. Height 
from table to floor, 36 in.; di- 
mensions of table, 14 x 104 in.; 
stroke of file, 0 to 4 in.; tilt of 
table, 18 deg. front and back, 
10 deg. right and left; diamete” 
of drive pulley, 6 in.; face of 
drive pulley, in.; horsepower 
required, 4; weight, 350 Ib. 






























General Electric Co., Schenectady, N. Y. 
“American Machinist,” May 23, 1918 


| This governor is for use on 
| gas an liquid systems that 
| must be maintained between 
| certain predetermined pressures. 
| The governor starts and stops 
| motor-operated pumps or com- 
| pressors as necessary.. The de- 
| vice is made in various styles 
| rated for pressures of 80, 100, 
| 160, 300 or 500 lb., and operates 
|! within settings of from 3 to 12 
| Ib. between high and low pres- 
| sures. The governor consists of 
a Bourdon tube, an_ indicating 
! 
| 
1 
| 
| 
| 
| 
1 
| 








needle, a graduated pressure 
scale, adjustable high and low 
pressure stops to determine the 
pressure range, and a_ relay 
which actuates the contact in 
the control circuit of the self 
starter. After being set for the 
desired pressure range the de- 
vice is automatic in action. 


























Nuts, “Sta-Lok” 
Evertite Nut Corporation, Marquette Building, Detroit, Mich. 
“American Machinist,” May 30, 1918 
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: The locking device consists of a hard- 
! ened-steel ball running in a groove be- 
| tween the bolt threads. This ball is 
; maintained in contact with the threads 
i by means of a spring which causes it to 
: immediately wedge and lock the nut the 
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moment the latter starts to unscrew. 
To unlock insert a small finish nail 
which forces the steel ball back out of 
contact with the thread of the bolt, thus 
allowing the nut to be unscrewed. The 
action of the ball is, of course, such that 
the nut can be screwed on to the bolt 
without any difficulty or without the use 
of the finish nail as shown. 
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Shaping Machine, 


Hollingworth Machine Tool Co., Covington, Ky. Johnson Gas Appliance Co., Cedar Rapids, Iowa 


“American Machin 


Made in 16-, 18-, 21-, and 24- 
in. sizes. Dimensions of the 18- 
in. machine being as follows: 
Horizontal travel of table, 223 
in.; vertical travel of table, 15 
in.; vertical movement of head, 
8 in.; ram speeds, eight, 9 to 106 
per minute; length of table top, 
14 in.; width of table top, 153 
in.; height of table side, 154 jn. ; 
vise jaws, 23x 104in.; opening 
of vise, 9 in.; back-gear ratios, 
6 and 14% to 1; keywaying 
capacity under ram, 23 in.; 
size of countershaft pulleys, 12 x 
4in.; width of belt, 24 in.; ex- 
treme length of stroke, 184 in.: 
shipping weight, 3000 Ib. 


Boring and Grinding Attachment for Lathes 


\ 
Nelson Tool Co., 1605 West Lake St., Chicago, III. ; @ 
“American Machinist.” May 30, 1918 enesee Manufacturing Co., Rochester, N. Y. 


A combination boring-bar and 
grinding-wheel attachment for 
use on lathes and shaping ma- 
chines. The device is placed 
Over the toolpost and is held in 
place by means of the regular 
toolpost serew. An adjustment 
is provided which permits the 
bar or wheel to be raised or 
lowered. The motor is sup- 
ported on two vertical bars, thus 
making it possible to raise or 
lower the motor to tighten the 
belt or to provide for the use of 


Pulleys of various sizes. The 
boring bars are hollow and are 
provided with an internal-ten- 
Sion rod for drawing the tool bit 
Into position. The boring at- 


tachment is shown in front of 
the ¢ inding attacnment to which 
the motor is attached. The two 
are readily interchangeable. 
Three sizes are made, 







































! Furnace, Bench No. 108 


~ 


ist,” May 30, 1918 } “American Machinist,” May 30, 1918 








This furnace is used for heat- 
ing small parts, a work-rest 
block affording a rest for the 
work, while a baffle plate par- 
tially closes the mouth of the 
furnace. It is claimed that these 
features in connection with the 
angle of the gas furnace and 
the curved shape of the hood 
make it possible to secure very 
uniform results. Size of firebox, 
64 x 5 x 64 in.; size of mouth, 4x 
6in.; length, 16in.; height, 9% 
in.; weight, 431b.; maximum 
gas consumption, 40cu.ft. an 
hour; size of supply pipe, 3 in. 


























Hollow-Milling Tools, Adjustable 


“American Machinist,” May 30, 1918 
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The device is made of machine steel, the wearing parts being 
casehardened and the screws heat treated. The blades are of 
various types of steel as desired. The shank is drilled completely 
through. Two types are made, Style “A” having the blades set 
radial for brass or other comparatively soft material and Style 

; “B” having the blades set at angle of 12 deg. for cutting steel. 
1 A complete set of 7 will handle work from 34 to2in. in diameter. 


Patent Applied For 









































IRON AND STEEL 


The Government Schedule of steel prices went into effect Sept. 24. 
Pig iron was set at $33 per ton; pig iron differentials were announced by 
the American Iron and Steel Institute on Nov. 3. Washington a 
sheet and pipe prices on Nov. 5. Warehouse prices have been revi 
shown, by agreement between the War Industries Board and the cue 
houses; new schedule in effect Nov. 15. Effective Apr. 1, the price of 
basic iron was fixed at $32, and standard Bessemer at $35.20 at Valley 
furnace, prices uf other irons remaining the same as last quarter. 


PIG IRON—Quotations per ton were current as follows at the points 
and dates indicated: 


Cur- One Month One 

rent Ago Year Ago 
No 2 Southern Foundry, Birmingham.. $33.00 $33.00 $40.0 
No. 2X, New York........ PTT 34.25 Aang. 46.00 
No. 2 Northern Foundry. Chicago...... 33.00 37.00 47.00 
*Bessemer, Pittsbureh ...........666. 36.15 37.25 50.95 
CNS, PUGGWUTER. «cc ccccccccccccces 32.00 33.95 5. 
Mo. 2X, Philadelphia ....ccccccccces 34.2 33.75 45.50 
PNo. 2, Valley... .sscccccccccccves 33.00 33.95 45.00 
No. 2 Southern Cincinnati............ 35.90 35.90 42.90 
Basic, Eastern Pennsylvania........... 32.75 33.75 42.50 


*Delivered Pittsburgh; f.0.b. Valley, 95 cents less. 


STEEL SHAPES—tThe following base prices per 100 Ib. are for 
structural shapes 3 in. by % in. and larger, and plates % in. 
heavier, from jobbers’ warehouses at the cities named: 


es. hinge 
Current Year Current Year 


-——_New pag 
One 
Current Month Year 


Ago Ago go Ago 
Sernctarel shapes . 4. 1s $4.195 $5.00 $4.20 $5.00 $4.2 . 
Soft steel bars ..... 4.095 4.75 4.20 4.50 4.10 4.50 
Soft steel bar sha t $98 4.095 4.75 4.20 4.50 4.10 4.50 
Plates, 4% tolin.t jek 4445 4445 8.00 4.2 7.00 445 7.00 


BAR IRON—Prices per 100 Ib. at the places named are as follows: 


Current One Year Ago 
OS — POTTS TTT TTT TCT TTT eee $3.50 $4.00 
Weremoess, WOW TORR. cc cccccccccccsccs 4.70 4.60 
TE, GUE oc cccccccvcesocccees 4.10 4.50 
WO, GED RB ccdvcccccccecesices 4.10 4.50 


STEEL SHEETS—tThe following are the prices in cents per 
pound from jobbers’ warehouse at the cities named: 


a -— New York —. Cleveland -—Chicago—, 
5.9 


a 

2 -° 2 th 

sat of Eo ef0 tf of0 Ee oo 

==45 55 255 oe s& © to = @ & 

ESS 62 S22 &< 52 Sh2 SF Eve 
®No. 28 bilack....... 5.00 6445 6.445 10.00 6.385 9.00 6.45 9.00 
*No. 26 black....... 4.90 6.345 6.345 9.90 6.285 8.90 6.35 8.90 
*Nos. 22 and 24 black 4.85 6.295 6.295 9.85 6.235 8.85 6.30 8.85 
Nos. 18 and 20 black 4.80 6.245 6.245 9.80 6.185 8.80 6.25 8.80 
No. 16 blue annealed 4.45 5.645 5.645 9.70 5.585 8.20 5.65 9.20 
No. 14 blue annealed. 4.35 5.545 5.545 9.60 5.485 8.10 5.55 9.10 
No 10 blue annealed. 4.25 5.445 5445 9.50 5.385 8.00 5.45 9.00 
*No. 28 galvanized.. 6.25 7.695 7.695 13.00 7.695 10.50 7.7011. +4 
*No. 26 Seremass. . 5.95 7.395 7.395 12.70 7.335 10.20 7.40 10.7 
No. 24 galvanized. 5.80 7.245 7.245 12.55 7.18510.05 7.4010.5 a3 


*For painted corrugated sheets add 30c. per 100 Ib. for 25 to 28 gage: 
25c. for 19 to 24 gages; for galvanized corrugated sheets add 5c., all gages. 


COLD DRAWN STEEL SHAFTING—From warehouse to consumers 
requiring at least 1000 Ib. of a size (smaller quantities take the standard 
extras) the following discounts hold: 


Current One Year Ago 
DM ¢cheeeteseekhed eeeadaneas List plus 10% List plus 25 % 
DEE stave seeeseseseoeeweseons List plus 10% List plus 10% 
DE ch stt.beeiee6nereednaneesede List plus 10% List plus 10% 


DRILL ROD—Discounts from list price are as follows at the 
places named: 


Extra Standard 
Pt 2 ¢6scneehedsdveves etoapescccecsese 30% 40% 
GOVGMMEE scceccccceccccesceceeces Soecececeecs 35 % 40% 
DE avbeedndunedanddbecekdulches Bekds eee Nene 35% 40% 
SWEDISH (NORWAY) IRON—The average price per 100 Ib. in 
ton lots, is: 
Current One Year Ago 
Sus a cdvawew eet ebneaeneesasees $15.00 $13.00 
ee ee rr ery, Se 15.00 12.00 
CD ctv chwegnalnnebesceéncenbeden dd 17.00 11.50 


In coils an advance of 50c. usually is charged. 
WNote—Stock very scarce generally. 


WELDING MATERIAL (SWEDISH)—Prices are as follows in cents 
per pound f.o.b. New York, in 100-Ib. lots and over: 
Welding Wire* Cast-Iron Welding Rods 


. ad. ° ° *% by 12 in. long..... «+++ 16.00 
#. y. Pa we ii 7 Oe Oe Oe Bc ccccscce 14.00 
pean kae ses ees % by 19 in long........-. 13.00 
a, seat eh ewe 21.00@30.00 % by 21 in. long......... 12.00 
g; ae nde vod ee *Special Welding Wire 
i Me westees eee e 
Se WE wwieee aecn- -  -“G> wewneweueesews Beceees $3.08 


I coalccraccicoscceeeear ae 
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MISCELLANEOUS STEEL—The following quotations in cents 
per pound are from warehouse at the places named: 


New York Cleveland Chicago 

Current Current Current 
SD casecnscetee CO CESSES SOOCCOCe® 4.10 4.04 4.00 
SD <i veuntinib keke neo e 'ccese 5.70 4.35 4.25 
Openhearth spring steel............. 7.50 8.00 7.50 
a steel ae A oy ~ EES pesiesser 11.00 11.25 11.00 
oh pared DN vétacetcece 9.00 8.00 7.00 
Hoo Pee abehh te d66e6¢eclescee 4.94% 4.75 4.95 
Cold- Prolled om Pts cjcehséciee des 9.00 8.25 8.50 
DENGE DEED UUs 6565-6 Sd wevcccccces 6.19% 6.00 7.00 


PIPE—tThe following discounts are for carload lots f.o.b. Futebursh; 
basing card of Nov. 6, 1917, for steel pipe and for iron pipe 


BUTT WELD 
teel Iron 
Inches Black Galvanized Inches Black Galvanized 
%, % and %.. 44% 17% % to 1%..... 33% 17% 
sh oekea abe 48% 39 
% to 3 eee 51% 37% % 
LAP WELD 
OD i éeeeaeicnee 44% eens. BD sépetgescsee 26% 12% 
2% to 6 -- 47% Ee aed 2% to 4...... 28% 15% 
4% to 6 ° 28% 15% 
BUTT WELD. EXTRA STRONG PLAIN ENDS 
%, % and 40 % SD BBecese 33 18 
Se ees isa %o . os ” - 
GB BB -csce 49% 36% % 
LAP WELD. EXTRA eo PLAIN ENDS 
SD stpeegonaue SEG BOMB Bf ccccgscccces 27% 14% 
2% to 4..... - 45% abe 3 F PSone 29% 17% 
GH GW Giccess 44% 7 ean 28% 16% 


Stock discounts in cities named are as follows: 
—New "ee Sheu ~ Be -— Chtenge — 
a - 
Black vanized Black vanized Black vanized 


to 3 in. butt welded 38% 22% 43% 28% 41.9% 26.9% 

to 6 in. l lap welded 18% List 39% 25% 37.9% 23.9% 

Maligahie fittings, Class B and C, from New York stock sell at list 
rice. Cast iron, standard sizes, 15 and 5%. 


METALS 


MISCELLANEOUS METALS—Present and past New York quotations 
in cents per pound, in carload lots: 


Cur- One One Year 

rent Month Ago Ago 
Copper, electrolytic ..........-eeeee. 23.50* 23.50 30.50 
St fF reer. 103.00 5.00 64.00 
Dt ohhh a theee hob ebSE ECHO ER ROEES 7.05 7.25 12.00 
DE. sth tehawcsananedoadidcoresncoes 7.50 7.50 9.25 

*Government price 
ST. LOUIS 

ER a ee. 6.85 7.10 12.00 
ib seek ckadiebhewaeeesch sce dos 72 7.25 9.25 


At the places named, the following prices in cents per pound prevail. 
for 1 ton or more: 


-——New York———._ —Cleveland—. — Chicago— 

S os $ & eo K] ® os be 

Se £58 #s& Se #9sé = 25% 

52 S32 &S8 88 S82 28 S82 

Copper sheets, base.32.50-33.00 32.00 42.00 34.00 42.00 32.50 43.00 
Copper wire (carload 

tt ec eee oe 31.00 32.00 39.50 34.00 41.00 32.00 40.00 

Brass sheets ...... 31.75 30.75 45.00 30.00 43.00 30.00 43.50 

Brass pipe base 36.50 36.50 47.50 41.00 50.00 40.00 47.50 
Solder % a 14 

(case lots) ..... 69.75 62.00 40.38 60.00 39.50 70.00 39.00 


Note:—Solder very scarce. 

Copper sheets quoted above hot rolled 16 oz., cold rolled 14 oz. and 
heavier, add ic.: polished takes 1c. per sq.ft. extra for 20-in. widths and 
under; over 20 in.. 2c. 


BRASS RODS—The following quotations are for large lots, 


mill, 100 Ib. and over, warehouse; 25% to be added to mill prices 
for extras; 50% to be added to warehouse price for extras: 


Current One Year Ago 
eee eee er re ee ee ee ee $25.25 $42.00 
SE E's 6 bh o's 06,600 6H05.6ES EH OCC0 ROCCS 26.25 4550 
CEE So cccccccescecseeeceseosécece 30.00 42.00 

PE n8.6.6.6 KC ERSESC OES EOS DOCK COONS OS 28.00 42.50 
ZINC SHEETS—The following prices in cents per pound prevail 
GE Glee A, Gs Cece bcc cec ceases ccscceccsveesacsuser 
——In Casks——_ -—Broken Lots—~ 
‘ur- One Cur- One 
rent Year Ago rent Year Ago 
SE tenehicdtsdenanexs 21.0 22.00 21.25 23 00 
BE BEE coccccucocceces 17.00 23.00 17.50 23.25 
DP dichebecdonseceee 21.00 22.50 21.50 23.00 


ANTIMONY—Chinese and Japanese brands in cents per pound, ia 
ton lots, for spot delivery, duty paid: 


Current One Year Ago 
New York MeeKeedeevedceceseentecdeséeve +350 EH 
D ncccccccccoceseeeseeeeocococese Y 28. 
vel 15.00 29.50 
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OLD METALS—tThe following are tne dealers’ 
prices in cents per pound: 


-— New York — oa 
Current One 


purchasing 


1918 Yr. Ago 1918 ve ‘aa cago 
Copper, heavy and crucible 22.00 28.50 29.00 27.50 22.75 
Copper, heavy and wire... 21.00 27.50 28.00 27.50 2.00 
Copper, light and bottoms 19.60 25.50 24.00 24.00 20.75 
EG CE so cwevcseces 6.00 10.00 6.00 10.50 6.25 
Pt CE ritecseneweéees 5.00 8.75 5.00 8.50 5.00 
Ph  s¢o5 «4a 0¥-e 14.25 8.00 18.00 19.00 22.00 
po sla 10.5 14.00 14.00 15.00 11.50 
No. 1 yellow brass turnings a ctf 18.00 9.00 18.00 12.50 
BE Shc csketeesdwatnen 7.25 5.00 7.00 5.50 


ALUMINUM—tThe following prices are from warehouse at 
places named: 
New York Cleveland Chicago 
No. 1 aluminum, guaranteed over 99% p 
in ingots for semaiting (ton lots) oar “tb: 32.20c. 32.20c. 33%c. 
This is the Government price for lots of from 1 to 14 tons. 


COPPER BARS from warehouse sell as follows in cents per pound, 
for ton lots and over: 


——— One by z Age 
eekaths Haid K00bO 4 eweeekhe 6.00 
nee htt atuhes penny band Me 36.00 43:50 
Cleveland ....... Sbieedewek opens bneeeewe 35.00 43.00 
-—New York——, -———Cleveland——, ee 
- - ‘ur 
t Year Ago rent Year Ago rent Year Ago 
Best grade .. 125.00 70.00° 113.00 74.00 110.00 65.00 
Comrercial . 70.00 40.00 23.00 22.00 22.00 5.00 
SHOP SUPPLIES 


NUTS—From warehouse at the places named, on fair-sized 
erders, the following amount is deducted from list: 


—New York—, or Eo Getengp rr 
One 


Current Current 
Year Ago Yeur'A go ° ear Ago 
Hot pressed square ....$1.05 $0. ae $1.40 $1.65 — $1.05 $3. ro 
Hot pressed hexagon ... 85 1.20 1.50 85 ; 
Cold punched square ... 100 20 4 2.00 1.00 ti 
Cold punched hexagon 1.00 50 .75 2.75 1.00 3. 00 


Semifinished nuts sell at the following discounts from list price: 


Current One Year Ago 
TT eee ee 40% 50 % 
CE RS ch chide oeedcensknadkedeweces.éees 50 % 50 % 
GE 6.06 606.46086064 60056556 FFE SESH CS 60 % 45% 


CARRIAGE BOLTS—From warehouses at the places named 
the following discounts from list are in effect: 


New York Cleveland er 
Oe Be catenhwonedaenenses 30% 45% 4 
Larger end Bs oo 00 6se0eesses 10% 334% 30-28% %o 


MACHINE BOLTS—Warehouse discounts in the following 


sities: 

New York Cleveland Chicago 
% by 4 in. and smaller............ 30—5 % 46% 40—10% 
Larger and longer up to 1 in. by 30 in. 30% 40% 35—5 % 


WASHERS—From warehouses atthe places named the following 
amount is deducted from list price: 


For wrought-iron washers: 


Bow Week «<< $3.00 Cleveland ..... $3.00 Chicago ..... $3.00 
For cast-iron washers the base price per 100 Ib. is as follows: 
New York ..... $3.50 Clevelend ..... $4.00 Chicago ..... $3.50 


COPPER RIVETS AND BURS sell at the following rate from 
warehouse: 


Rivets ——————__, 

Current One Year Ago 

Cleveland. List bm 10% a / pies 10% List plus 10% 
Chicago. List price t price List plus 20 % 
New ¥ York. 20% Sem list 10.2% % from List plus 20% 


Burs——_————_ 
One Year Ago 

List plus 10% 
List price 

10-2 % % from 
list 


Current 


RIVETS—tThe following quotations are allowed for fair-sized orders 
from warehouse: 


New York Cleveland Chicago 
Steel mi ff eee 30% 40—5 % 40%* 
WN siik bao at a cae ales 30% 40—5 % 40%* 


*For less than keg lots the discount is 35%. 
Button heads, %. %, 1 in. 

lows per 100 Ib. 

New York. .$6.09% aoertens. 
Coneheads. same size 

New York. .$6.19% Cleveland. 


diameter by 2 in. to 5 in. sell as fol- 
-$5.15 Chicago. .$5.50 Pittsburgh. . $4.65 
-$5.25 Chicago. .$5.60 Pittsburgh. .$4.75 





MISCELLANEOUS 
SEAMLESS DRAWN TUBING—tThe base price in cents per pound 
from warehouse in 100-Ib. lots is as follows: 
New York Cleveland Gicoge 
Ee oe, ee 35.5 40.00 38.0: 
BOE sccosetere VESPER CR CHOSE CSuS 39.00 41.00 42.00 


For immediate stock shipment 3c. is usually added. The prices of 
course vary with the quantity purchased. For lots of less than 100 Ib. 
but not less than 75 Ib., the advance is 1c.; for lots of less than 75 Ib. 
but not less than 50 Ib., the advance is 2%c. over base (100-Ib. lots); 
for less than 50 Ib, but not less than 25 ib., 5c. should be added to the 
base price; and for quantities under 25 Ib. the increase above base is 10c. 


TIN PLATES—Warehouse prices per box: 


Coke tin plate, 14 x 20: 
-——New York—. -— Cleveland —, —— Chicago —, 


Jan. Li Current One Current One 
1918 year ago year ago 
i sseee iawn ove $12.00 $10.00 $12.00 $10.50 $10.50 
I el Sk abicnen neues 12.15 10.00 12.17% 10.65 10.66 
wo plate, 20 x 28 
Net t- 

Weight wae ing 
a oe Mee  Misdeseece $19.00 $18.95 $16.70 $17.00 $16.00 
I.C. 214 isin oie 0s 19.30 19.25 17.00 19.50 16.35 
I. C. Se Mets seees 21.30 21.75 19.50 19.50 18.45 
I. C. J Se pewer 21.50 21.75 7.85 17.25 17.05 
I.C. a. Mn edeceees 2.00 22.50 18.35 18.35 17.55 
1.C. a Mises esses 22.50 23.25 19.75 19.75 18.65 
I.C. nt  Eeevscenes 23.00 24.50 20.25 20.25 19.40 
I.C. a  ivsevesee 23.50 25.75 1.50 21.50 20.35 
I.C. i peas 25.00 26.75 22.50 22.50 21.30 
I.C. ee Wanatcceces 25.50 28.00 23.50 23.55 22.65 


COTTON WASTE—The following prices are in cents per pound: 


——New York 


Ere 
Current One Year Ago Cleveland Chicago 
.0CU] 11.00 t0 13.00 10.00 to 12.00 16.50 12.00 to 16.50 
Colored mixed .. 8.50 to012.00 10.00to12.00 13.00 11.50 to 14.00 


WIPING CLOTHS —Jobbers’ price per 1000 is as follows: 

13% x13% 18%, = 90% 
52.00 
48.00 Bo. 00 


Cleveland 
Chicago 


re 


SAI. SODA sells as follows per 100 Ib.: 


Current One Menth Ago One Year Ago 
ee TE nc csc cccescoses $1.75 $1.75 $1.75 
Philadelphia ccccccce 1.75 é 1.75 
eT Perea 2.35 2.35 2.10 
Chicago ...... ceeeoeccese 2.00 2.00 2.00 


COKE—The following are prices per net ton at ovens, Connells- 
ville, and cover the past four weeks: 


May 23 May 16 May 9 May 2 
Prompts CUFEOED 2. ccccccccesoess $6.00 $6.00 $6. 00 $6.00 
PRGMEE DOUG occ ccccccesecene 7 7.00 7.00 7.00 
FIRE CLAY—The following prices prevail: 
Current 
CONE in 660604660 6048-800 4660600890008 wy Tere 450-Ib. bbl. $2.50 
CHVEENME ccccccccccccesecccves eoeseecescocees 375-Ib. bag 2.50 


ROLL SULPHUR in 360-Ib. bbl. sells as follows per 100 Ib.: 





Current One Month Ago One Year Ago 
Wet TE ciccccccceces $4.30 $4.30 $2.85 
Cleveland ...ccccccccess 4.50 4.50 3.50 
GHAGEGD cccccccccecsees 4.65 4.00 2.70 
LINSEDD OIL—tThese prices are per gallon: 
Current One Current One Current One 
Year Ago Year Ago Year Ago 
-—New York—, ree —“e r-—Chicago—, 
Cur- One One ‘ur- One 
rent Year Ago a Year Ago rent Yr. Ago 
Raw per barrel..... $1.55* $1.31 $1.65 $1.32 $1.65 $1.28 
G-gal. CAMB .....20- 1.65* 1.41 1.80 1.42 1.85 1.33 
*Nominal. 
WHITE AND RED LEAD in 500-Ib. lots sell as follows in cents 
per pound: Whi 
—} eo te 
Current 1 Year Ago Current 1 Year Ago 
Dry Dry 
and and 
11. red TA" 11°95 190 1138 3 i % 
25- and 50-Ib. kegs : . : 25 1.50 
12%-lb. keg 11.4 11.62 12.00 11.75 11.47 11.75 
100-Ib. keg .... i108 11.19 12.25 12.00 11.02 12.00 
5-Ib. cans ..... 11.82 15.25 13.75 13.50 11.82 q 
SH GOR cc cce 13.72 14.62% --» 18.60 13.72 iene 
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ENLARGED 
SHOPS 


Consult the Buying Section 
when in need of machinery or supplies 











METAL WORKING 


NEW ENGLAND STATES 


Conn., Bridgeport—The American Car Co. 
has awarded the contract for a _ 1-story, 
44x 66 ft. addition to its plant. 


Conn., Bridgeport—The Bullard Machine 
Tool Co., Railroad Ave. and Broad St., has 
awarded the contract for a 2-story foundry. 


Conn., Hartford—The Terry Steam _ Tur- 
bine Co., Windsor St., is receiving bids for 
a 20x 200ft. and a 40x 100ft. addition to 
its plant. 


Conn., New Haven—S. Lapides, 553 Oak 
St. has awarded the contract for a 1-story, 
40 x 90 ft. addition to its foundry. - 


Conn., New lLondon—The Bureau of 
Yards and Docks, Navy Department, Wash- 
ington, D. C., has awarded the contract for 
the construction of a machine shop here. 
Noted Apr. 30. 


Conn., Waterbury—The Waterbury Clock 
Co., 31 Cherry Ave., has awarded the con- 
tract for a i-story, 60x 90ft. addition to 
its plant. Noted May 2. 


Mass., Boston—The Babcock Davis Corp., 
700 Main St., Cambridge, manufacturer of 
architectural iron, has awarded the con- 
tract for the erection of a 1 $-story, 65x 
713x115 ft. fdctory at 474 Dorchester Ave. 
Estimated cost, $18,000. 


Mass., Graniteville—C. G. 
manufacturer of wood scouring ma- 
chinery, has awarded the contract for the 
erection of a 1-story, 90 x 140 ft. factory 


Koehler Manufac- 
lamps, has 
40x 90 











Sargents Sons, 


Marlboro—The 
turing Co., manufacturer of 
awarded the contract for a 1-story, 
ft. addition to its plant. 


Mass., West Springfield—The Gilbert & 
Barker Manufacturing Co., manufacturer of 
gas machines, has awarded the contract for 
an 83 x 340 ft. addition to its plant. 


Mass., Worcester—The A. H. Steele Co., 
35 Herman St., manufacturer of iron 
forgings, has awarded the contract for the 
erection of a_ factory. Kstimated cost, 


Mass., 


$10,000. Noted May 23. 
R. I., Providence—The Providence Body 
Co., formerly the Monahan Vehicle Co., 


Atwell Ave. and Eagle St., will build a 1- 
story, 80 x 300 ft. addition to its plant; will 
also require all new equipment. Estimated 
cost, $68,000. 


. L, Woonsocket—The Andrews Mills 
Co., Frankford, Philadelphia, Penn., has 
awarded the contract for the erection of a 
l-story, 157 x 244ft. weave shed, and a 2- 
story, 45 x 50 ft. boiler house, etc., in North 
Smithfield. Estimated cost, $120,000. 
MIDDLE ATLANTIC STATES 
Del., Wilmington—The Lukens Steel Co., 
Coatesville, Penn., has purchased a 533 acre 
tract of land along the Delaware River, 
here, on which a steel plant will be con- 
structed. 


Md., Baltimore—The Du Pont Food Pro- 
ducts Co., recently organized with $300,000 
capital stock, has leased a factory and will 
install machinery in same for the manufac- 


ture of condensed vegetables, ete. A. F. 
Du Pont, Pres. 

Md., Baltimore—C. Durm & Son, Han- 
over St., yacht builders, plans to rebuild 


ock recently de- 


their repair shop and dry 
stroyed by fire. 
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Md., Baltimore—The Baltimore Gas Ap- 
pliance and Machine Co., Bayard St., has 
purchased a site on Hamburg St. near 
Bayard St., and plans to build an addition 
to its plant. 


N. J., Camden—The Lambert & Todd Ma- 
chine Co., 119 Arch St., will build_a 1-story 
brick addition to its plant at Front and 
Arch St. 


N. J., Elizabeth—The Dusenberg Motor 
Corporation. Newark Ave., will construct 
a brick testing plant at Newark and North 
Ave. Estimated cost, $90,000. 


N. J., Elizabeth—The Singer Sewing Ma- 
chine Go., Elizabethport, plans to build a 
1- and 3-story, 265 x 600 ft. brick and steel 
factory. Estimated cost, $500,000. 


N. J., Harrison—The General Electric Co. 
has awarded the contract for the construc- 
tion of an addition to its plant here. 


.N, J., Hoboken—G. A. Flagg, Spingarn 
Bldg., is receiving bids for the erection of a 
1-story, 47x 100 ft. brick garage and auto- 
mobile storage building here on ist and 
Jackson Sts. for I. Kleinberg, Jersey City. 
Estimated cost, $15,009. 


N. J., Hoboken—I. Kleinberg, 351 1st St., 
has awarded the contract for a _ 1-story 
garage. Estimated cost. $15,000. 


N. J., Newark—C. A. Goldsmith, 42 
Cutler St., has awarded the contract for a 
i-story, 50 x 150 ft. foundry. istimated 
cost, $25,500. 


N. J., Newark—The Hay Foundry & Iron 
Works, Plum Point Lane, has had plans 
prepared for a 1-story, 50 x 250 ft. addition 
to its foundry. J. Hay, Treas. 


N. J., Newark—The Newark Wire Cloth 
Co., 224 Verona Ave., contemplates the 
construction of a new 2-story, 40x 60 ft. 
addition to its plant. 


N. J., Paterson—The East Jersey Pipe 
Works, East 36th St., plans to purchase a 
site and build an addition to its plant. 


N. J., Paterson—The Nicholson File Co., 
88 East 1ith St., has awarded the contract 
for the erection of a 1-story. 40x 452 ft. 
plant. Estimated cost, $75,000 


N. J., Perth Amboy—The Standard Un- 
derground Cable Co., 26 Washington St.. 
has purchased a site in Woodbridge Town- 
ship on which it plans to construct a large 
new plant. 


N. J., Trenton—The Trenton Malleable 
Iron Co., New York Ave., is building a 1- 
story addition to its plant. Estimated cost, 
$10,000. 

N. Y., Binghampton—The Binghampton 
Cutlery Works, organized as a subsidiary 


of the International Razor Co., with $1,- 
000,000 capital stock, will establish a plant 
here, for the manufacture of cutlery, razors, 
shears and kindred specialties. 


N. Y., Freeport—The Testile Piston Ring 
Co., manufacturer of piston rings, has 
awarded the contract for the erection of a 
l-story brick and concrete factory on Mer- 
rick Rd. Estimated cost, $14,000. 


N. Y.,  Gloversville—The Gloversville 
Knitting Mill, Beaver St., has awarded the 
contract for the construction of a 2-story, 
219 x 230 ft. mill construction addition to its 
plant. The company will be in the market 
for pumps, motors, shafting, belting, con- 
veying machines and humidifying apparatus. 


N. Y., Jamestown—The Art Metal Co., 
Jones and Ave. G, has had plans prepared 








for an addition to its boiler house. F. A. 
Shoemaker, Builders Exchange’ Bldg., 
Buffalo, Engr. 


N. Y., Little Valley—The Cattaraugus 
Cutlery Co. has awarded the contract for 
1-story, machine shop addition to its plant 
here. E. H. Miller, Pine St., Gen. Supt. 


N. Y., Malene—The Northern Garage 
Corporation c/o Ruser & Muller, 18 Bway., 
Saranac Lake, will build a 1-story, 50 x 160 
ft. garage. Estimated cost, $40,000. 


N. Y., New York—(Borough of Bronx)— 
J. O’Leary, 991 East 167th St., plans to 
build a ti-story, 100x100ft. garage on 
Eagle Ave. and 158th St. Estimated cost, 
$20,000. Dunnigan & Cromley, 3rd Ave. 
and 149th St., Arch. 


N. ¥., New York—(Borough of Brooklyn) 
—The Borough Park Garage, 116 29th St. 
will soon receive bids for the erection of a 


l-story, 37x 100ft. garage on 44th St. 
near 13th Ave. E. M. Adelsohn, 1776 Pitkin 
Ave., Arch. Estimated cost, $19,000. 


N. ¥., New York—(Borough of Brooklyn) 
—Boyle & Kelly, Arch, 367 Fulton St., will 
receive bids about June 12, for the erection 
of a 1-story, 50 x 100 ft. garage on Degraw 
St. and 4th Ave. for C. Brown, 412—4ist 
St. Estimated cost, $12,000. 


N. ¥., New York—(Borough of Brooklyn) 
—T. A. O'Neil, 423 3rd St., will receive 
bids about June 10, for the erection of a 
2-story, 25x 100 ft. brick garage on Henry 
and Charles St. Estimated cost, $13,000. 
T. Lantry, 214 Carroll St., Arch. 


N. ¥., New _York—(Borough of Brooklyn) 
—Rechnitz Bros. 44 Court St., will con- 
struct a l-story, 100 x 200 ft. brick garage 
ot Dosey and Prospect St. Estimated cost, 


N. ¥., New York—(Borough of Brooklyn) 
—Fire recently damaged the plant of_the 
Tuttle and Bailey Manufacturing Co., 
North 10th and Berry f.ts., manufacturer 
of metal gun caps. Loss about $70,000. 


N. ¥., New York—(Borough of Brooklyn) 
—The War Department, Washington, D. C., 
has awarded the contract for the construc- 
tion of a new terminal on Second Ave. be- 
tween 58th and 65tr St., South Brooklyn. 
The buildings will be equipped with cranes, 
hoisting and conveying machinery, etc. 


N. W., 


} New York—(Borough of Man 
hattan) 


J. H. Beekman, 2226 University 





Ave., has awarded the contract for the 
erection of three 1-story, 100 x 125 ft. 
garages. Estimated cost, $36,000. Noted 
Jan. 17. 

N. Y., New York—(Borough of Man- 


hattan)—-The Commodore Biltmore Co., 405 
Lexington Ave., has awarded the contract 
for the erection of a 6-story, 150 x 200 ft. 
garage at 323 East 44th St. Estimated cost, 
$1,000,000. 


N. Y., New York—(Borough of Man- 
hattan)—De Rose & Cavaliere, Arch., 509 
Willis Ave., Bronx, will receive bids about 


June 15, for the erection of a 2-story, 100 x 
129 ft. garage at 427 East 104th St. for F. 
De Rose. Estimated cost, $20,000. 


N. Y¥., New York—(Borough of Man- 
hattan)—The Fifth Ave. Coach Co., 10 
East 102nd St., has awarded the contract 
for the erection of a 1-story factory and 
garage on Bway. and Riverside Drive. Esti- 
mated cost, $50.000. 
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track of tourist sightseers and visited that. strip 
of land which flanks the River Seine in the west- 
ern outskirts of the town you would have found a most 
uninteresting spot in what 


|: IN Paris three years ago you had left the beaten 


Making 50000 French oy Me Worpitel perDay 


‘By Robert K. Tomlin, Jr: 


PAR/S REPRESENTATIVE WORAW -HZik. ge. 


~ + pial 














administration formed. . To this task Citroén applied 
himself with characteristic energy, individuality and 
thoroughness, and created a new order of things in 
French industrial life, the- workings of which -I- was 
permitted to observe during 





is known as the Quai de 
Javel. There three years 
ago was nothing but a few 
rickety buildings and truck 
gardens, but today that spot 
has undergone a magical 
_ transformation. 

Acres of long, low build- 


machine installations. 





Our French allies inave had the same problems 
in building great establishments for the manu- 
facture of munitions that are now confronting 
us. This article describes one of these interest- 
ing works built by André’ Citroén in Paris, 
France, with illustrations of some of the general 


a recent tour of the plant. 
~ The outstanding impression 
which I carried away was 
this: In organizing . the 
work of producing 50,000 
shells day after day at the 
Citroén plant the human 
prcblem—the problem of 





— 





ings are built upon it; rail- 
road cars and motor trucks are busy delivering to and 
taking away from it huge volumes of materials; men 
and women by the thousands come and go daily, and 
the steady hum of machinery continues day and night. 
All of this activity is the result of the work of a man 
with a purpose. In the early days of the war André 
Citroén decided to manufacture artillery munitions, and 
he chose this spot as the site for his plant. Ground for 
the foundation of his shops was broken in March, 1915. 
and four months later, in July, buildings were erected, 
machinery installed and finished shells were actually 
being shipped to the front for use by the famous French 

Citroén is not the kind of man who is content to do 
‘nings on a small scale. Starting with a daily output 
¢: 10,000 shells, the plant capacity was soon increased to 
20,000. In 1916 the output'was again doubled, and to- 
cay the enlarged works shown in the headpiece are 
celivering the stupendous quantity of more than 50,000 
Siells every day. 

Along with this achievement other things have hap- 
pened. War’s draft upon the manhood of France has 
made the manufacture of munitions largely woman’s 
work, thereby introducing into the industrial problem 
entirely new. elements. Obviously, old precedents had 
to be discarded and new conceptions ‘of machine-shop 


the worker as a woman or 
as a man—has received fully as much attention by the 
executive heads of the company as has the problem of 
machines and materials. 

In our tour we passed through the executive offices 
and the library, in which 100,000 volumes are available 
for the use of the company’s employees. We also visited 
the chemical, metallurgical and testing laboratories, all 
equipped with the most up-to-date apparatus, Figs. 
1 and 2. 

It will be clear from the nature of our visit that no 
detailed technical description of the process of shell 
manufacture is possible, yet I shall endeavor to outline 
in a very general way the principal shop operations, and 
give at some length an account of what we may call 
the human side of the institution. 

Raw material for shells is delivered in the form of 
steel bars 82 mm. (3.22 in.) in diameter, which are 
broken into billets by powerful hydraulic presses—the 
invention of Mr. Citroén, Fig. 3. The breaking is done 
in two operations: The stock bars, marked at the points 
where they are to be fractured by means of a punched 
templet, are fed by hand into the presses, where they 
are first nicked by steady pressure. Then they are sub- 
jected to sudden impact and the piece falls off, cleanly 
broken. There are 28 of these presses, each one capable 
of breaking 6000 pieces of steel a day. In addition, 
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FIGS. 1 TO 9. VARIOUS VIEWS SHOWING WORK IN A FRENCH SHRAPNEL FACTORY 


Fig. 1—Chemica! laboratory. Fig. 2—Metallurgical and testing laboratory. Fig. 3—Hydraulic press for breaking steel bars. 
ig. 4a—Hydraulic forging presses. Fig. 4b—Heating furnaces. Fig. 4c—General shop view. Fig. 5—Press for making shrapnel 
—_— m+ 6—Casting alloy ingots. Fig. 7—Heat treating shells. Fig. 8—Loading shells for transport. Fig. 9—Manning 
alloy s 
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FIGS. 10 TO 16. SOME OF THE DIFFERENT PROCESSES IN MAKING 75-MM. SHRAPNEL 


_rig.. 10—Tumbling shrapnel balls. Fig. 11—Electric truck with’ elevating platform. Fig. 12—Trucking forgings. Fig. 123— 
rucking hot material, Fig. 14—Tube-drawing shop. Fig. 15—Forging bars of high-speed steel.. Fig. 16—Forging shrapnel 
lose pieces 
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about one hundred other machines of the same type have 
been distributed to various munitions works in France, 
which break all of the steel bars used in manufacturing 
the 75-mm. shells employed by France and her allies. 

The rough steel billets next go to the heating fur- 
naces, Fig. 4b, from which they are removed and deliv- 
ered to great vertical presses, Fig. 4a, arranged in two 
long lines parallel to the longitudinal axis of the fur- 
naces. Here is one of the few places in the entire plant 
where more men are used in proportion than women. 
Men handle the hot forgings and feed them into the 
presses with long-handled tongs, but women actually 
operate the presses, working the controls which pro- 
duce the downward and upward strokes. Two opera- 
tions are necessary in forming the rough shells. In the 
first press the red-hot billet is stamped out to about 
half of its ultimate length, and the second press com- 
pletes the drawing. Each shell after leaving the second 
press is stamped with an identifying mark. Connected 
with these operations are the processes of heat treat- 
ment, Fig. 7, and the testing of the physical properties 
of the steel in the shell cases. The forgings are then 
ready for machining, the bulk of this latter work being 
done by women on machine tools of American manu- 
facture. . 

The machine shop is a huge building equipped with 
14 identical rows of machine tools belt driven from 
overhead shafting, each row having an output of about 
4000 shell bodies a day. The rough forging starts at 
one end of the line and progresses from one machine 
to the next, including about fifteen major machining 
operations, all the work of women, only the foremen 
being men. 

“TABLES DE MONTAGE” 


The machine work is followed by the operations of 
assembling and filling the shells performed at 14 tables 
de montage (assembling tables) corresponding to the 
14 rows of machine tools. To these tables are delivered 
at carefully timed intervals the lead balls, the caps and 
other accessories needed for the finished shells, so that 
there is never an over or an under supply of these 
accessory parts to impede progress. Shell cases arrive 
at the rate of 200 an hour for each table, a total of 
4000 a day of 20 hours. Lead balls are delivered at the 
rate of 500,000 an hour, representing a daily total of 
from 10,000,000 to 12,000,0000 balls, each weighing 12 
grams or over 158 tons a table. Caps, diaphragms and 
tubes arrive at the same speed as the shell bodies; and 
resin heated in tanks is at hand for filling the cases 
after the balls are in place. The final operations consist 
of cleaning, polishing, painting and boxing for ship- 
ment. The crates are then loaded into railw: y cars from 
the outgoing shipping platform, Fig. 8, 18 cass forming 
a trainload carrying 18,000 shells. 

One large department is devoted exclusively to the 
manufacture of balls for the shrapnel. A mixture of 
lead and antimony melted in gas-heated furnaces is cast 
in water-jacketed cylindrical molds (Fig. 6) and allowed 
to cool, forming ingots each weighing about 60 kg. (132 
Ib.). These ingots are pressed coid by the hydraulic 
presses, Fig. 9, into five cylindrical strands, or rods, 
which are wound upon large reels which, when full, 
weigh about 1000 kg. (2204 Ib.) each. In the next 
operation the lead strands are unwound and fed into 
ball-forming presses, Fig. 5, containing pairs of semi- 
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cylindrical dies, which press the lead alloy rods into 
strings of bullets. These dies do not cut out separate 
bullets, but deliver strands of roughly formed spheres 
held to one another by thin collars like a necklace 
of beads. These sirips are collected in skips, picked 
up by overhead cranes and dumped into octagonal con- 
tainers, seen at the right of Fig. 10, mounted horizon- 
tally on trunnions, which are revolved, causing the 
strips of bullets to churn and tumble about. This 
process breaks the spheres from their strips, rubs the 
surfaces smooth and produces the finished lead balls. 
All waste material is saved and recast into ingots. The 
balls are passed down a short inclined chute, where 
women inspectors cull out any imperfect pieces. Then, 
by underground conveyors and bucket elevators, the 
finished bullets are delivered to the assembling tables, 
where they are placed in the shells. 

To take care of the great transportation problem in 
this plant electric storage-battery trucks of the plat- 
form-elevating type are employed, all operated by 
women. These trucks are illustrated in Figs. 11, 12 and 
13, showing their adaptability for different operations. 
The material is loaded on four-legged low platforms of 
sufficient height so that the truck can just be run under 
them and the load picked up by elevating the truck 
platform. 

Another interesting feature of the works is the tube- 
drawing shop, Fig. 14, which salvages all material 
spoiled in the shell-body work by drawing this into steel 
tubes. This is located in a shop 120 x 450 ft., fitted with 
equipment of their own design for this work. The 
rejected shells are converted into tubes from 4 to 6 ft. 
in length. This shop employs about 50 workers and 
produces daily about eight tons of drawn tubes. 

The Citroén plant has also specialized in the produc- 
tion of high-speed steel intended for its own use. To 
make this it has installed crucibles with a daily capacity 
of 6000 kg. (13,200 Ib.), although its own daily con- 
sumption is only 200 kg. (441 lb.), thé remainder being 
sold to other plants. The forging of these cast billets 
of high-speed steel is done by the hammer method, as 
illustrated by Fig. 15. 

An adaptation of American-made forging machines 
for the forming of the nose piece for the shell is shown 
in Fig. 16, where the work is illustrated in actual 
process of manufacture. 


The Trademark Situation 


American manufacturers and exporters are greatly 
disturbed over a trademark situation that has recently 
arisen and which has been brought to their attention. 
It has been made known that 13 foreign countries, in- 
cluding Germany, Austria-Hungary, Spain and Brazil, 
have a treaty arrangement whereby a trademark may 
be registered in any one of these 13 countries and hold 
good in all of them. Through Austria, German mer- 
chants have been pirating the trademarks of many 
prominent American concerns, such as the American 
Steel and Wire Co. and the manufacturers of Firestone 
tires, that have neglected to register their trademarks 
in the aforementioned countries of the alliance. It is 
said the matter will be made a subject of an investiga- 
tion by the Department of Commerce and a diplomatic 
issue made of it. 
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PLANNING DEPARTMENT 






Preliminary Planning of Shop Operations 


By ALBERT A. DOWD 





The shop foreman who gives a piece of work to 
a mechanic without fully instructing him in the 
details of how he wishes it done is not working 
toward the highest degree of shop efficiency. In 
this article the writer goes further, and advocates 
the planning of all the operations and tooling re- 
quirements before the order for the work is sent 
to the foreman in the shop. 


HERE a manufacturer is to produce work in 

W quantity it is to his advantage to know how 

much it will cost, what machine tools and equip- 

ment the work will require and how much production 
he can get. It is better for him to know these things 


in advance rather 
















may. He may have a good idea due to previous expe- 
rience as to the cost and how quickly the work can be 
produced, but to know whether the work is being routed 
through the various operations to the best advantage 
and whether the tool and machine equipment is up to 
its maximum efficiency is one of the late develop- 
ments of efficient shop methods. Generally speaking 
the writer believes that the average manufacturer does 
not know beforehand, as he should, what results he will 
get; although there is a commendable desire on the 
part of many modern ones for this information. 
Manufacturers of automobiles are perhaps more up 
to date in this respect than many others, and no present- 
day manufacturer in that line would attempt to put 
his work into the factory until the planning depart- 
ment had carefully laid out all the work to be done, 
specified the tool 
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out the work in a 











more inefficiency in 
menufacturing than 
that found in the 
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time. If a man in- mill u setting-up and tooling 
tends to build a house work on turret lathes 
he wants to know in 7 and screw machines. 
advance how much it ree ee. Many executives be- 
is going to cost, and | — lieve that the fore- 
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knowledge of the cost. : : enable the shop to 
The manufacturer, ie. * 2 obtain maximum pro- 
however, many times : duction. Consequent- 
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ing to his shop execu- 
tives to get out the 


; FIG, 1. CONVENIENT SETTING-UP PLANS AND SPECI- 
W 
ork as best they FICATIONS FOR TURRET LATHES 





fashion, no one know- 
ing whether the effi- 
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ciency is low or high, except possibly the foreman of 
that department. Within the past two months a de- 
plorable state of affairs was discovered in the turret- 
lathe and screw-machine department in a large factory 
near New York City, which is at present engaged in 
important Government work. The conditions in the 
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FIG. 2. DETAILS USED IN TOOL DESIGNING FOR 
THE LATHE 


factory were as follows: Time studies were being made 
in this department and a record taken of the method 
used in machining the work, together with the various 
operations, the cutting speeds and feed and other data 
connected with the manufacture. After the data had 
been collected an instruction card was made out showing 
the work with enough dimensions on it to make plainly 
apparent the sizes that were to be machined in each oper- 
ation. All other dimensions having nothing to do with 
this particular operation wce deleted. In addition the 


AMERICAN MACHINIST 





Vol. 48, No. 24 









instruction sheets contained all the data necessary for th 
operator to know in connection with the tools used, th 
speeds and feeds and the type of machine; the lengt) 
of time necessary to make the piece was also given or 
this sheet. A determination was reached as to the cos 
of the work, and piecework prices were set from the 
data collected in the factory. Now this process is: evi 
dently wrong, because it takes for granted that the ordi 
nary machine operator who originally set up the work 
produced it under the best possible conditions. 

The mechanical department should not send out «a 
number of pieces to be drilled and reamed, and which 
would require a jig. without first designing the jig and 
having it built; nor should the turret-lathe department 
be an exception to this rule. And why should the tool- 
ing, feeds and speeds and other important processes 
be left entirely to the operator or foreman of the de- 
partment? This method of procedure, we know, ob- 
tains in many factories, with results more or less satis- 
factory according to the ability of the workmen and 
the foreman, but it is evident that such methods can- 
not be compared with the results that may be had by 
preliminary planning and laying out of the turret-lathe 
and screw-machine work by a thoroughly competent 
man. 

In this respect a fact of importance is that competent 
men capable of planning turret-lathe and screw-machine 
work are not found in every factory. The value of 
planning work of this kind has been fully proved, and 
the manufacturer who feels he cannot afford to keep 
men on this class of work continually has two courses 
open: one is to employ spasmodically an outside special- 
ist who has made a study of this class of work, and the 
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| INo. 4 S. M-\No. 6S. M. 
Machine used on . woe No. 4Univ.| 16” T. L. Length of head......... ies ae. oe 5K MO 
| oe aon 18° T. L. EE Pare © 3% 5M 7% mm «| 
Diameter of hole. ..... . Boone —— 4% s 1% “wm | 
Tool Number... M-689 | M-601 M-649 Size of rectangular slot... ; None | x1 1M4xl% 1 Mal ss | 
Lower edge of rectangular hole foom % ; 
— rphers 7% j A 2% ive 3% pte of spindle....... ; . w% | 3 1} 
idth of body. . . : 44 4% Sis D Me - | y j 
Diameter of holes........... a ae 1 | 1% 1% oe aay ae {E I | 36 $34 4 
Diameters possible to be turned. . {D | 4 to 346 1% to 5 13% to 53 Length that can be turned with standard t 
\E 2% to53% | #to 7% | 4% 08 NE cacdecsseess-. Gi 2 1 9 4% mw 
Length that can be turned with standard holder F 3% 4% 434 tCutter holders used, styles A, B,C or D... | M-831 | M-695| M-603 M603 | 
Vertical adjustment on turret Kw x 1% tTool bushings used, styles B,C or D.... M-682! | M-630 M-630 | 
“Cutter holders used, styles A, B, C or D. M-695 M-603 M-603 *This tool is furnished with a }<-inch shank instead of a flange to bolt on face of turret. 
tWhea ordering cutter holders always specify the style wanted. For description see pages 17, 18, 19, 20. 
“When ordering cutter holders specify style wanted.. For description of these holders see pages 17, 18, 19, 20. Specify style bushing wanted. See pages 28, 29. 








FIG, 3. 
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other is to hire a man who is well versed in planning 
and who can be switched over onto some other work 
after his regular task has been done. A good, bright 
practical designer having an analytical mind can be 
used for several classes of work providing he has had 
the shop experience and a knowledge of machine tools 
in general. Better results can sometimes be obtained by 
working in harmony with the foreman of a department 





Becker Continuous Millers— Model SB 
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Front and Side Elevation — Model SB Continuous Miller 


Specifications of Model SB Continuous Miller 


Diameter of rotary table... 2. 2 2 6 eee 254 Greatest distance between center of spindle and 

Length of table support . . ° as neck . . - oe o* 17” 

aa — Pa adjustment of table, automatic or by 264° a ~ distance between end of spindle and - 

Feeds per revolution of spindle from .004" to 1.000 Spindle speeds, ¢.s. pulley running at 300 R.P.M. 

Vertical adjastment of knee, by hand : 1s Open belt. 63-80-110-140-180-250-315 R.P.M. 

Vertical feed of spindle, automatic or by hand 7 B.G. 12-16-22-28-36-S0-68 R. P.M. 

inuneled ; enteg® ot po is 82° high x 774” long x 704” wide 
5 eceee * “Floorspace... .. x 

Diameter of spindle pulley... 2 2 2 1 eas 16” we , net, cease coes Qa 

Diameter of constant-speed pulley. “’ Weight boxed for ocean shipment, about . . . 6,100 Ibs 

Holein spindle... ....... No. 11 B. & S. taper Weight crated, aaa ca ate ear '590 Ibs. 
end of spindle 3 per inch USS. RH. Cubic contents in fect, about ......++> 213 











F1G. 4. DETAILS FOR TOOL PLANNING FOR CONTINUOUS 


MILLING OPERATIONS 


and leaving some of the setting-up schemes to him, 
although layouts may be made to show the various oper- 
ations, which can be worked out in detail, to complete a 
given piece of work. From the foreman’s experience 
frequently the proper speeds and feeds can be deter- 
mined and a time study made in advance, which will 
show how much time is necessary. From this time 
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DETAILS OF INFORMATION FOR TOOLING 
MILLING MACHINES 


FIG. 5. 


study piecework prices can be set, so that when the 
work goes into the factory all of the processes and the 
tocls necessary to do the work will have been deter- 
mined beforehand and experimenting by the workman 
largely eliminated. 

By far the best way for manufacturers to get the de- 
sired results in this direction is to engage a man of the 
requisite experience who will organize a planning depart- 
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ment when the factory is of a size to warrant the 
expense. A minor instance in this connection is a case 
that came under my observation some years ago of a 
small repair shop employing about 50 men, with a very 
practical and painstaking foreman. The foreman was 
accustomed to making free-hand sketches of the tools 
for any job of importance which came to the factory. 
He would then turn over the sketches with a little memo- 
randum of instruction on them to the workman selected 
to perform the job, who would go ahead according to the 
suggestions. The result of this preliminary work, even 
on a small scale and. in so crude a fashion as this, was 
remarkable, and the work was generally turned out in 
much less time than it would have been under other 
conditions. 

For larger shops it is obvious that the planning and 
tool-engineering departments should be very closely 
affiliated so that the data on various machines accumu- 
lated by one department may be easily accessible to the 
other. It is evident that the most complete data must 
be provided for all the machines which are in produc- 
tion use in the factory, such as the milling machines, 
turret lathes, screw machines, engine lathes, grinding 
machines, etc. The accumulation of this data is by no 
means a small job, yet in order to be of value it must 

















Nos. 2, 3, 4 and 5 Plain High-Power 
Cincinnati Millers 
No. 2 No. 3 No, 4 No. 5 
Table 
Ec tascencgenwaned 4714” x 12” |5534” x 1314"/6414” x 1614"| 7614” x 19” 
ES 6 vawhissiacssecdesqhean 5014” x 12” |5834” x 1314"'6814” x 1614"| 801%” x 19” 
EL deucsdbenscesstavcghesss tien Three 54” | Three 54” | Three 4” | Three %” 
Range : 
SR xtcnnctnnsakoopeensie 28” A 42” * 
avhabiwanpogiaes 6 éeqsencens 10” 12” 14” 14” 
Ph dp anbbedstocecsesecsgsesse 19” 20” 20” 21” 
PL acncvdcosepsousbees Hand Hand Power, 100” | Power, 100” 
Full Width per minute | per minute 
Face of column to braces........... 2854 \%" 35” 3634" 
Spindle—Chrome nickel steel... ..... Flanged End | Fianged End | Flanged End | Flanged End 
Diameter in front bearing.......... 3y%" 3,4” 334” 4,” 
Size eee Sy § 5 ppeeey No. 11 No. 11 No. 12 No. 12 
Size Sn deli sbce ds ein 4h” 43” 1%” 43° 
Spindle speeds—Number........... 16 16 16 16 
Spindle speeds—Range............. 15 to 375 14 to 350 14 to 350 13 to 335 
Overhanging Arm 
ee iubiabeeriesnsbenne 4%" 414” 5” 54%” 
Distance to center of arbor.......... 634” 654" 7%" 84” 
Arbor—Not included { No. 16, 1°x10” |No.81,134"x12 |No.92, 114"x14”|No. 94, 134°x26” 
Sizes sent on approval... ......:.. { |No.86,1!4"x29"|No. 86,14"x29"No. 103, 2”x36”|No. 103, 2°x36” 
AaRae BAMBET.....00000cceccscccece Two Three Three Three 
~ i 18” x 3144” | 20” x 4! 22” x 514” | 24" x6% 
LE wtappscviopcesscccses x e "x44" ‘2 # "x6" 
REGS.) -n.20csccs-c0c- 325° 300° 325. 
Motor recommended. .. 7% H. P. 10 H. P. 15 H. P. 20 H. P. 
Feed r 
* Width of silent drive chain. ........ 1” 1" od 2 
in inches per minute 
Se 16 16 16 16 
Ogee ED 14" to 20” | 14” to 20” | 14” to 20” | 14” to 20” 
Or in ths per rev. 
Number of feeds. ............... 16 16 16 16 
EINE, « s0ncscccsesogven 007 to .300 | .007 to .300 | .007 to .300 | .007 to .300 
Miscellaneous 6s" wide wide 4 wide 2. wide 
Bb 4 Ghdethscestscedcevncs tess 54” deep ” deep " deep ” deep 
Opens 3%” | Opens 10” | Opens 10” | Opens 10” 
Countershaft (extra)............... ‘s See Cata/logue 
space... 811%” x 94” |8534”"x10814"| 9654” x 126” | 102” x 146” 

















GENERAL DATA USED FOR SEVERAL SIZES ° 
OF MACHINES 


FIG. 6. 


be very complete. Data obtained from catalogs are good 
as far as they go, but they are not usually perfect enough 
to form a record such as is nzeded for this class of work. 
In addition to machine data the special equipment for 
the various machines should also be listed and kept in 
such shape that the most intimate details can be de- 
termined without delay. For example, the turning-tool 
and multiple-tool holders used on turret lathes should 
be in the form of drawings, or blueprints, which give all 
the necessary dimensions. Boring bars or cutting heads 
should similarly give the necessary dimensions, and so 
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with all other equipment tools of a flexible nature which 
can be used for more than one piece of work. 

A few examples of data sheets containing machine 
details that have been found useful by the writer are 
shown herewith. Fig. 1 shows the setting-up plans and 
specifications for a Warner & Swasey 3-A universal 
hollow-hexagon turret lathe. The convenience of an ar- 
rangement of this kind for preliminary planning on 
turret-lathe work is apparent. Enough details are given 
in the specifications to permit the planning department 
to set the speeds and feeds for any given piece of work, 
and the outline views make an excellent reference for 
the too] designer. 

Fig. 2 shows in section the end of the spindles on the 
2-A and 3-A Warner & Swasey turret lathes. These 
. drawings are very useful when a faceplate is to be fitted 
or a special chuck or cat-head is to be made. There 
are so many cases in turret-lathe work when a bushing 
or special internal mechanism is needed in the spindle 
that a sectional view like this is very important. Also 
as the tool equipment of a turret lathe is a potent 
factor in the production of work at maximum efficiency 
it is important that the special-tool equipment furnished 
with any machine be listed with the other data on the 
machine. Referring to Fig. 3 a sheet of this kind will 
be seen in which both the adjustable turning head and 
multiple turning head used on the Warner & Swasey ma- 
chines are shown in some detail. The specifications 
given with these tools indicate the range of work to 
which they are suited as well as considerable other 
important data. 

Naturally there are several sheets of this kind for 
each machine to show the different varieties of tools 
furnished. In addition to the data shown there should 
be also a drawing or blueprint of the cross-slide block 
in sufficient detail to permit special tools to be applied 
to it, and there should also be a drawing of the turret 
giving enough dimensions so that special tooling can 
be applied +~ it and bolted firmly to it. 


OTHER DATA SHEETS 


Taking up another example of machine data sheets 
it is quite frequently possible to obtain reproductions 
of standard mactine tools, as in Fig. 4, which is an 
outline view with dimensions and specifications for the 
same machine. In a number of cases manufacturers in 
making up their catologs give outline views similar to 
these that are shown, and when this is the case it is 
only necessary to cut this out from the catalog and 
paste it onto a suitable sheet for reference. Additional 
dimensions can be added to the outline view if found 
necessary. 

Some of the data used in connection with milling ma- 
chines are shown in Fig. 5. The left view shows a half- 
tone illustration of the machine, the right gives the 
specifications for several sizes of milling-machine vises 
with dimensions for the jaws so that special jaws can be 
fitted without difficulty. Fig. 6 gives the specifications 
on the Nos. 2, 3, 4 and 5 plain high-power Cincinnati 
milling machine. Nearly all catalogs contain specifica- 
tion data of this kind, so that this also can be clipped 
out of the catalog and pasted on the data sheet. Fig. 


7 gives the specifications for a number of different 
arbors for shell end mills, collets and fly-cutter and cut- 
ter-screw arbors. 


Fig. 8 also gives specifications of 
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arbors of various styles to suit a number of different 
milling machines. 

The writer has used two methods for keeping data 
on machine tools and equipment. The utility of these 
two methods is somewhat dependent upon the size of 
the planning and tool department, and it will be found 
that either will give good results. One way is to paste 
the data on substantial cards about 9 x 12 in. in size 
and index the cards in a large-size card-catalog index. 
There are some advantages to this method in that any 
card giving data on a certain machine can be taken 
out and used by anyone and returned after it has been 
used. Its disadvantage, however, is the possibility of 
its being lost or of its being in use when wanted by 
another. 

Another method, which is preferred by the writer, is 
to paste all the data on heavy paper that is punched at 
the edges to go into a loose-leaf book. The data can 
then be kept alphabetically for the different manufactur- 
ers and various books made up, each of which contain 
data on a number of machines of the same type, but 
manufactured by different firms. For example, a book 
can be made up on turret-lathe and screw machine; 
another on automatic screw machines; another on mill- 
ing machines, plain and universal; another on vertical 
milling machines, and so on. 


MACHINE-TOOL LISTS AND FLOOR PLANS 


It is important that the planning department should 
have in connection with its other data a complete list of 
the various machines in the shop. They should be listed 
and grouped according to the number of machines in 
each class, and the machine numbers which are affixed to 
them should also be given to show their position in the 
factory as also indicated by the floor plans. As ma- 
chine-tool equipment is subject to change a list of the 
machine tools should be arranged so as to be flexible 
enough to be added to without disturbing the system. 
I believe the card-index system is the best for this 
purpose. The machines can be arranged on a card 
similar to that shown in Fig. 9, and they should be in- 
dexed according to the type and not by the maker’s 
name. A separate card should be used for each type 
and further subdivided by separate cards for each man- 
ufacturer even of the same typé machine. When addi- 
tions or subtractions are made from the equipment a 
new card can easily be written to show the change. 

Reference to the cards illustrated in Fig. 9 will show 
that the swing of the machine, the manufacturer, the 
manufacturer’s number, the shop number of the ma- 
chine and the department where the machine is located 
are all clearly indicated. In addition there is a column 
for remarks. 

Fig. 10 shows a floor plan of one department, which 
indicates how the machines are placed on the factory 
floor, and by their respective numbers it is easy for the 
planning department to determine the routeing of any 
piece of work from one machine to another. This is an 
important factor in high-speed production, as the han- 
dling of the work and the distance which it travels 
should be so planned as to lessen the cost of handling. 

The planning department must be properly equipped 
in all its branches, and in addition to the data already 
mentioned it must have complete information as to feeds 
and speeds with tables to show the suitable diameters 
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with all other equipment tools of a flexible nature which 
can be used for more than one piece of work. 

A few examples of data sheets containing machine 
details that have been found useful by the writer are 
shown herewith. Fig. 1 shows the setting-up plans and 
specifications for a Warner & Swasey 3-A universal 
hollow-hexagon turret lathe. The convenience of an ar- 
rangement of this kind for preliminary planning on 
turret-lathe work is apparent. Enough details are given 
in the specifications to permit the planning department 
to set the speeds and feeds for any given piece of work, 
and the outline views make an excellent reference for 
the too] designer. 

Fig. 2 shows in section the end of the spindles on the 
2-A and 3-A Warner & Swasey turret lathes. These 


. drawings are very useful when a faceplate is to be fitted 


or a special chuck or cat-head is to be made. There 
are so many cases in turret-lathe work when a bushing 
or special internal mechanism is needed in the spindle 
that a sectional view like this is very important. Also 
as the tool equipment of a turret lathe is a potent 
factor in the production of work at maximum efficiency 
it is important that the special-tool equipment furnished 
with any machine be listed with the other data on the 
machine. Referring to Fig. 3 a sheet of this kind will 
be seen in which both the adjustable turning head and 
multiple turning head used on the Warner & Swasey ma- 
chines are shown in some detail. The specifications 
given with these tools indicate the range of work to 
which they are suited as well as considerable other 
important data. 

Naturally there are several sheets of this kind for 
each machine to show the different varieties of tools 
furnished. In addition to the data shown there should 
be also a drawing or blueprint of the cross-slide block 
in sufficient detail to permit special tools to be applied 
to it, and there should also be a drawing of the turret 
giving enough dimensions so that special tooling can 
be applied *~ it and bolted firmly to it. 


OTHER DATA SHEETS 


Taking up another example of machine data sheets 
it is quite frequently possible to obtain reproductions 
of standard mactine tools, as in Fig. 4, which is an 
outline view with dimensions and specifications for the 
same machine. In a number of cases manufacturers in 
making up their catologs give outline views similar to 
these that are shown, and when this is the case it is 
only necessary to cut this out from the catalog and 
paste it onto a suitable sheet for reference. Additional 
dimensions can be added to the outline view if found 
necessary. 

Some of the data used in connection with milling ma- 
chines are shown in Fig. 5. The left view shows a half- 
tone illustration of the machine, the right gives the 
specifications for several sizes of milling-machine vises 
with dimensions for the jaws so that special jaws can be 
fitted without difficulty. Fig. 6 gives the specifications 
on the Nos. 2, 3, 4 and 5 plain high-power Cincinnati 
milling machine. Nearly all catalogs contain specifica- 
tion data of this kind, so that this also can be clipped 
out of the catalog and pasted on the data sheet. Fig. 
7 gives the specifications for a number of different 
arbors for shell end mills, collets and fly-cutter and cut- 
ter-screw arbors. Fig. 8 also gives specifications of 
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arbors of various styles to suit a number of different 
milling machines. 

The writer has used two methods for keeping data 
on machine tools and equipment. The utility of these 
two methods is somewhat dependent upon the size of 
the planning and tool department, and it will be found 
that either will give good results. One way is to paste 
the data on substantial cards about 9 x 12 in. in size 
and index the cards in a large-size card-catalog index. 
There are some advantages to this method in that any 
card giving data on a certain machine can be taken 
out and used by anyone and returned after it has been 
used. Its disadvantage, however, is the possibility of 
its being lost or of its being in use when wanted by 
another. 

Another method, which is preferred by the writer, is 
to paste all the data on heavy paper that is punched at 
the edges to go into a loose-leaf book. The data can 
then be kept alphabetically for the different manufactur- 
ers and various books made up, each of which contain 
data on a number of machines of the same type, but 
manufactured by different firms. For example, a book 
can be made up on turret-lathe and screw machine; 
another on automatic screw machines; another on mill- 
ing machines, plain and universal; another on vertical 
milling machines, and so on. 


MACHINE-TOOL LISTS AND FLOOR PLANS 


It is important that the planning department should 
have in connection with its other data a complete list of 
the various machines in the shop. They should be listed 
and grouped according to the number of machines in 
each class, and the machine numbers which are affixed to 
them should also be given to show their position in the 
factory as also indicated by the floor plans. As ma- 
chine-tool equipment is subject to change a list of the 
machine tools should be arranged so as to be flexible 
enough to be added to without disturbing the system. 
I believe the card-index system is the best for this 
purpose. The machines can be arranged on a card 
similar to that shown in Fig. 9, and they should be in- 
dexed according to the type and not by the maker’s 
name. A separate card should be used for each type 
and further subdivided by separate cards for each man- 
ufacturer even of the same typé machine. When addi- 
tions or subtractions are made from the equipment a 
new card can easily be written to show the change. 

Reference to the cards illustrated in Fig. 9 will show 
that the swing of the machine, the manufacturer, the 
manufacturer’s number, the shop number of the ma- 
chine and the department where the machine is located 
are all clearly indicated. In addition there is a column 
for remarks. 

Fig. 10 shows a floor plan of one department, which 
indicates how the machines are placed on the factory 
floor, and by their respective numbers it is easy for the 
planning department to determine the routeing of any 
piece of work from one machine to another. This is an 
important factor in high-speed production, as the han- 
dling of the work and the distance which it travels 
should be so planned as to lessen the cost of handling. 

The planning department must be properly equipped 
in all its branches, and in addition to the data already 
mentioned it must have complete information as to feeds 
and speeds with tables to show the suitable diameters 
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and speeds. Tables of this kind are readily available in 
handbooks, but for convenience in estimating they may 
be got up in blueprint form of proper size to compare 
with the loose-leaf book containing machine-equipment 
data. A copy can then be placed in each book for refer- 
ence. Tables of this kind should show the correct 
number of revolutions required for work ranging from 
js to 20 in. in diameter or greater if the product re- 
quires data on greater diameters. Cutting speeds should 
be given from 20 to 100 ft. inclusive, by 5 and 10; that 


TURRET LATHES ~ AUTOMATIC CHUCAING 
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METHOD OF KEEPING CARD INDEX OF 
SHOP TOOLS 


FIG. 9. 


is to say the cutting speeds of 20 ft. should be suc- 
ceeded by that of 25 ft., then 30, 35, 40, 45 and 50, 
and from 50 the progression can be by 10. A good 
way to arrange these tables is to have one giving frac- 
tional sizes from ,; to 4 in. inclusive and another from 
1 to 20 in. inclusive. Another way is to have one table 
arge enough to take fractional sizes up to 4 in., and 
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work will be cut with a lubricant or without; third, the 
type of machine to be used must be considered and the 
kind of fixture or jig; fourth, the feeds and the speeds 
which can be used to the best advantage. The matter 
of setting up and removing the work from the fixture 
must also be noted. 

The man in charge of estimating work must be one 
who is familiar with shop practice in all its forms and 
he must have access to all data pertaining to the ma- 
chine tools and the equipment; he must possess excellent 
judgment and be able to know just how a piece of work 
should be done and be acquainted with the permissible 
feeds and speeds. Some people think that this kind of 
preliminary estimating is of little value, owing to dif- 
ferences in shop conditions, methods, machine tools and 
operators. However, no factory executive should be so 
shortsighted as to permit the shop to run of itself and 
te dictate in any way the methods of governing his 
planning department. There are cases when the plan- 
ning department is not efficient and the shop foreman 
dictates the method of its conduct; but this is never 
the case when the man in charge of the planning is 
thoroughly familiar with his work and is able to domi- 
nate the situation by turning out the work according to 
his ideas. The solution of this problem is that if the 
planning department is not efficient changes should be 
made to make it so, but never to permit the shop to 
dictate. 

Let us assume that the planning department is fairly 
conversant with the work to be manufactured, and let 
us further assume that the man in charge can domi- 
nate the situation. In such a case the planning de- 
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FIG. 10. 


FLOOR PLAN OF SHOP FOR USE OF PLANNING DEPARTMENT 


The lettering in regard to each machine is so placed that the way the machine faces is clearly indicated, the lower side of the 
lettering indicating the front of each machine 


above this by progressive stages 1 in. at a time. If 
space will permit it will be more convenient to ar- 
range the tables all in one. 

In estimating the production on a piece of work there 
are a number of things to be considered, as follows: 
First, the kind of metal to be cut and its quality; sec- 
ond, the matter of cutting lubricant and whether the 





partment should establish cutting speeds and feeds and 
determine just how long it will take to manufacture a 
certain piece of work. Under these conditions a plan- 
ning department will be considered to have done enough 
to pay for itself. 

Diversity of opinion exists regarding the proper cut- 
ting speeds which can be used for certain classes of ma- 
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-erial; but in the planning department this matter 
aust be followed up most carefully, because one foundry 
will furnish a grade of cast iron, for instance, totally 
different from another and requiring different cutting 
speeds and feeds. There is no hard-and-fast rule for 
the determination of proper cutting speeds and feeds, 
but a conservative table is here submitted, which can be 
varied to suit conditions: 


Ft. per Minute 


Conn GO oii od a eas nos ek os BR kik aXe hehe ween cee cake 50 
Ct Ona ord 0 an 6 oe wee ee Ses Se ic Sas be bens cde 60 
i Kon oa as a os eho kc ae skh wea ead Mead ox 70 
Machine steel forgings (15 to 20 point carbon)................ 65 


Machine steel (black stock) . 


Panes GE Sill noo antes oo vio ts kb od naa menace —_ 35-40 
Steel alloys (containing nickel and chromium, depending on 

GN pi tea hac er okh wham RAG 6 eo We er cnn <br ce : “f 30-50 
Ve dina Sh sich ab.0 eet Pe cess Gad hed ee soe haabnae s 25 
Com ecitt cibink to 4a bb wapadhces npc ostns Sens ees bes 120-150 
Dred Ge IID 5s ..56 nas oc bc Sowlvustwecwwnccr sone 30-80 


It is assumed that an ample supply of cutting lubri- 
cant is used for metals requiring lubrication in the 
above table. Cast iron and brass are usually run dry, 
but the latter can be used. with a lubricant if desired. 

For the proper cutting speeds for various diameters 
the following formulas can be used: 

In the case of a piece of work of given diameter which 
is to be machined at a predetermined cutting speed in 
teet per minute the number of revolutions per minute 
required can be easily determined by a mental calcula- 
tion. Let 

D = Diameter of work in inches; 

N = Number of revolutions per minute; 

C = Cutting speed in feet per minute; 

Then 

4XC_ 
>= 

Example: Diameter of work D = 20 in. Cutting speed 
desired C = 50 feet per minute. 

Then 

4 xX 50 
20 

If we wish to know the cutting speed at which a piece 
of work is running and knowing the number of revolu- 
tions per minute at which it is revolving the formula 
can be reversed as follows: 

DXWN 

These formulas are not exactly correct, but they are 
within 5 per cent., which is near enough for ordinary 
figuring, as they enable a man to quickly obtain the de- 
sired information by a rapid mental calculation. 


=10 r.p.m. required 


About Delays in Government 
Payments 


By Capt. WALTER D. CLINE, O.R.C. 
By direction of the Acting Chief of Ordnance 
The correspondence with reference to delay in pay- 
‘nt to concerns furnishing the Government with mate- 
‘als has been referred to this office for reply. 
There can be no question but that serious delays have 
2n occasioned heretofore, much to the embarrassment 
' contractors furnishing the Government with mate- 
tals; this is due to a number of causes which formerly 
existed but which ar2 now being rapidly lessened. 
One of the principal reasons has been the method by 
wich contracts were entered into, it being the practice 
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to make tentative arrangements with contractors for 
articles to be furnished, pending the official execution of 
a written contract. Delays were occasioned by various 
controversies which came up with reference to the 
terms which were to be incorporated in the final draft 
of the contract, and in some cases the work to be done 
was completely finished before the official contract was 
signed. Owing to the fact that disbursing officers were’ 
not permitted to make payments until the official con- 
tract had been signed this course occasioned holding up 
of payments on the contract. This is no longer the 
practice, as all preliminaries must be settled and the 
contracts signed before the work is begun on the same. 

Another instance was in the case of the cost-plus form 
of contract. In this class of contract it was necessary 
that the cost of labor and materials and other items 
entering into the matter had to be audited before pay- 
ments were made in order to arrive at the proper 
amounts due the contractor. 


IGNORANCE OF METHODS 


Very often manufacturers were ignorant of the 
methods of procedure with reference to vouchers and 
other items which were conditions precedent to pay- 
ment, and time was consumed in the interchange of 
communications relative to the proper manner in execut: 
ing the papers upon which disbursing officers were au- 
thorized to make payments. 

In other instances manufacturers sought to do Gov 
ernment work without sufficient capital to finance th’ 
same, depending upon the Government to furnish ths 
money. 

The rapid expansion of the business of the department, 
growing as it did from an organization consisting of 
65 or 70 officers in the whole department—of whom 
about 18 or 20 were assigned to duty in Washington— 
to the organization as it now exists, consisting of over 
4000 officers, 3000 of whom are now stationed in Wash- 
ington, created some confusion, of course, and some 
time was necessarily consumed in ironing out the 
wrinkles occasioned by this fact. 


ABOUT PAST MISTAKES 


It is not the policy of the department to attempt to 
concee! the fact that mistakes have occurred, and 
friendl; criticism, we think, is helpful to the proper 
administration of its affairs. . Careful attention and 
effort is being directed to the reduction of the evils 
which have heretofore existed and it is the hope of the 
department that causes for criticism will rapidly be 
eliminated. 

In the specific instances cited in the correspondence it 
might be observed that in one case the firm was com- 
municated with regarding the delay and no reply was 
received from it, and in the other case the matters 
complained of were with the Quartermaster’s Depart- 
ment and Signal Corps respectively, and the compariy 
was advised by this office under date of Apr. 19 to com- 
municate with those branches of the army. 

These are only a few of the causes that have con- 
tributed to the conditions that have heretofore existed, 
and by the removal of the causes a corresponding im- 
provement in results has been noted, at least in the 
number of complaints received. 
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The Responsibility 


By RuFrus T. STROHM 


There’s a powerful pile of talkin’ 
As to how we’re goin’ to win, 
An’ some of it’s sound an’ full of sense 
An’ much of it’s weak an’ thin; 
For it mostly calls on others 
For the help to pull us through, 
When the simpie truth of the thing is this— 
It’s a job for me an’ you. 


There’s a lot of ’em loudly shoutin’ 
That an endless line of ships 

Will knock the cup of the conqueror 
From the Hohenzollern lips; 

An’ while I am not denyin’ 
That their wish is comin’ true, 

I’m sartin sure that the final punch 
Will be up to me an’ you. 


Yet a bunch of ’em keep insistin’ 
That our hopes are based on guns, 
An’ others say that the nation’s wealth 
Will defeat the hated Huns, 
While some pin faith to our fighters 
In the work they’re called to do; 
But as for me, I am still convinced 
It’s a job for me an’ you. 


No, we ain’t at the front in Flanders, 
Where the blood-red rivers run, 

But safe at home in the busy land 

_ Where the war tasks must be done; 

If earth’s to be rid of the Kaiser 
An’ his dirty Prussian crew, 

There’s work for a hundred million hands— 

So it’s up to me an’ you. 
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II. Work on Engine Parts 
By FRANK A. STANLEY 





This chapter on naval repairs on board ship in- 
cludes some of the features of shop work that 
appeal to engineers and machinists and gives de- 
tails of such processes as reboring of cylinders; 
turning of brasses and rings; application of the 
dial test indicator in setting up heavy work; 
finishing of slippers, connecting-rods, and 86 on. 





board ship under war conditions is headed by a 

title which might suggest that repair work only is 
to be considered, the fact is that the activities to be 
described include not only a varied line of strictly repair 
and overhauling undertakings, but the execution of an 
important percentage of entirely new work as well. 

The “Vestal’s” shop performances are by no means 
restricted to the doing of those things that comprise 
the important items generally designated as repair work 
in the narrow sense of the term. The welding and 
brazing of broken parts; the reboring and relining of 
engine and pump cylinders; the pouring of babbitt and 
composition boxes; the stripping and overhauling of a 
service pump or a dynamo engine—all of these opera- 
tions and many more are carried along on the diversified 
scheduie of the ship’s repair orders. In addition con- 
siderable work is executed that is new from start to 
finish, 

While comparatively little of the latter is put through 
on orders calling for the manufacture of a considerable 
number of duplicate parts, still there are, first and last, 
various instances where fair-sized lots are required of 
such parts as special couplings and bolts, valves and 
other steam fittings, shackles and pins, port shutter at- 
tachments, and so on. 

Of new work made up singly or two or three pieces 
at a time there are numerous interesting examples. In 


A oar shi this account of shop operations on 
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many instances the shop operations must commence at 
the patternmaker’s bench, and occasionally the design of 
the casting to be molded is of such character as to re- 
quire the application of all of the patternmaker’s re- 
sources in the construction of the pattern and core boxes. 

At times in the forge shop such skillful manipulation 
of a big bar of hot metal is to be witnessed as will hold 
one’s unflagging attention for hours while the material 
is passed through successive heats and shaped under 
forging press, steam hammer and sledge to the charac- 











FIG. 8. ALL TOOLS ARE NEATLY STORED IN THE SHOPS. — 
NOTE THE TWO LONG STRAIGHTEDGES AT THE SIDE 


teristic outlines of a connecting-rod or some other mem- 
ber belonging to a high-speed engine. When these cast- 
ings or forgings reach the machine shop the work as- 
sumes certain aspects of still greater interest, for it is 
rarely the case that any appliance in the nature of a 
special fixture can be adapted to the exigencies of the 
problem. 
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Aside from the use of fundamental appurtenances— 
angle irons, parallels and the like—and possibly the ap- 
plication of some simple templet for laying out centers 
and marking lines, the machinist must in the main rely 
upon personal skill and knowledge of shop equipment. 
He has usually received an excellent training, and the 
character of the machine tools is such that he should 
experience no special difficulty in finishing the work to 
the requisite limits of accuracy and a minimum of time. 

This feature comes readily to our attention as we step 
down into the main machine shop of the “Vestal” and 




















FIG. 9. SETTING A CYLINDER FOR REBORING IN THE 
VERTICAL BORING MACHINE 


notice, for instance, the method of stowing the two long 
straightedges shown in Fig. 8. These straightedges are 
10 or 12 ft. long and about 12 in. deep. They fit nicely 
into the channels formed in the riveted vertical ship’s 
members, and here they are retained by substantial 
straps across the faces of the columns against falling 
or jarring free under the roll of the vessel when at sea. 

So with chucks, faceplates, steadyrests, boring bars 
and other attachments and appurtenances for machine 

















FIG. 10. THE REBORING JOB UNDER WAY 


tools. When not in service they are secured safely to 
the ship’s bulkhead or side plates where they can neither 
cause nor suffer injury. 

Incidentally the illustration, which is of the starboard 
side of the shop, includes the table and outboard sup- 
port of the horizontal boring machine and the ends of 
several lathes situated under the gallery. 

Now that we are in the main shop we are fortunate 
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in having the opportunity to observe the method of 
handling a typical piece of ship work on the vertica! 
boring machine located athwart the ship near the afte 
bulkhead. 

The work in hand is the overhauling of one of the 
“Vestal’s” own dynamo engines, a compound engine com- 
bined with a 32-kw. generator, and the operation under 
way on the vertical boring machine is the reboring 
of the cylinders for new pistons and rings. 

The high- and low-pressure cylinders and the piston- 
valve chest are combined in one casting. The appear- 
ance of this unit as seen from sides and ends is well 
shown in Figs. 9 and 10, which also serve to illustrate 
the manner of clamping the casting fast to the boring- 
machine table. 

Fig. 11 shows the method adopted for setting the work 
centrally by means of an indicator prior to starting the 
boring cut. 

An undertaking of this character is not to be regarded 
as trivial or easy of accomplishment by almost anyone 
with a few months’ shop experience. First, the work 











FIG. 11. HOW THE DIAL INDICATOR WAS APPLIED IN 
‘ SETTING THE WORK 


requires to be set accurately by the old cylinder bores so 
that the original center distances shall be retained and 
the lateral positions of the center lines remain undis- 
turbed; and, second, the new cylinder bores must be 
parallel for their full depth and perpendicular to the 
lower face of the flange on the base. 

The flanged base provides a very convenient means of 
securing the work to the boring-machine table, for when 
scraped clean it rests squarely upon the table surface 
and its projecting flanges form a gripping surface for 
the ends of the U-straps which are applied at eithe 
side. 

Considerable skill is required at the outset in locating 
this cylinder casting, which weighs half a ton or more 
so that its bore will be centered over the table axis anc 
therefore run correctly for the reboring process. Wit! 
the central location once assured complete familiarit; 
with the manipulation of heavy machine tools of thi- 
character is essential if the best results are to be derive 
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in the limited period through which the engine can be 
tied up in the repair shop. 

If attention may be directed for the moment to the 
illustration, Fig. 12, the method of using the test indi- 
cator will be made clear. The indicator is mounted on 
the lower end of a holder which is formed integrally 
with a clamp head by means of which the instrument 
may be attached to a tool shank in a boring machine 
or a planer as readily as it can be secured in a straight 
holder for use in a lathe. As the cylinder bore in work 
of the kind illustrated is sure to be worn more or less 
irregularly and therefore to be out of round to a greater 
or lesser degree, the indicator should be applied to the 
counterbored surface. 

When boring deep cylinders or other parts where 
the cut must be run down to a depth of 2 ft. or more, 
with the tool bar extended below the ram a correspond- 
ing distance plus several inches for clearance, and in 
addition the ram itself fed down out of its guide in the 
swivel head by an even greater amount, it is an experi- 
enced boring-machine operator who can at the outset 
so adjust conditions as to enable him to produce at the 
first cut a hole that is straight from top to bottom. Es- 

















LARGE CRANK BRASSES ON VERTICAL BORING 
MACHINE WITH INDICATOR APPLIED 


FIG. 14. 


pecially is this true in respect to work on board ship 
where under certain aspects of wind and weather or 
because of a list of the ship due to bunker contents and 
cargo, the tool equipment may at times be in service 
under a condition hardly appreciated by men who have 
never worked on anything more unstable than a per- 
manently fixed shop floor. 

We have to recognize on ship: board that the only sup- 
vort of the tools consists of one deck plate and the 
cross-beams below, while on shore they would be erected 
on heavy concrete foundations and leveled and aligned 
with utmost care. In view of this lack of stability, as 
understood when applied to tool foundations, it is not 
strange if the ship’s mechanics have learned to exercise 
proper care when starting cuts on heavy work to make 
adjustment of gibs and clamps, to eliminate backlash 
and generally to take precautions against the possibility 
of irregularity in the working of the machine due to the 
above circumstances. 

Another piece of work and a special boring bar 
which is occasionally found quite as serviceable for turn- 
ing material in one of the big lathes are illustrated in 
Fig. 18. This work, which consists of a follower ring 
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for a 32-in. high-pressure piston, was sent over to the 
repair ship to have a small amount of metal turned from 
the periphery, and it was handled in the lathe by grip- 
ping it internally in a 24-in. four-jaw chuck, where it 
was adjusted until it ran true and then turned by means 
of the special tool bar shown bolted to the cross-slide. 

The bar, included in the illustration, was made for 
just such operations and for boring a variety of work 
adapted to the lathe chuck. It is 34 in. in diameter and 











FIG. 12. THE INDICATOR CLAMPED ON BORING TOOL 


48 in. long, so it is obviously suited to a wide range of 
work. It is drilled through crosswise with a series of 
holes spaced about 6 in. apart and large enough to re- 
ceive j-in. bolts, two of which are required for holding 
it in position. 

The bar rests in a concave seat formed in the top 
face of a block which is tongued at the bottom to fit 


” 













4 UAW CHUCK: 














TURNING A HIGH-PRESSURE FOLLOWER RING 


WITH A SPECIAL BAR 


FIG, 13. 


into the toolpost slot in the lathe cross-slide, and on th> 
top of the bar are a pair of concave-faced collars which 
serve as washers under the heads of the holding bolts. 
The threaded ends of the latter fit tapped holes in a steel 
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plate which slides into the enlarged lower portion of the 
cross-slide slot. 

The block under the bar is 9 in. long, and when the 
bolts are tightened the bar is held rigidly in place. The 
series of holes drilled at regular intervals along the 
length of the bar allow the working end with the tool to 
be held closely to the supporting base block for short 


pieces of work or to be extended as far as necessary for 


longer cuts. 

The end of the bar is slotted crosswise to receive tools 
of {-in. square section, and these are held firmly in place 
by three setscrews. 

Turning back to the boring machine now for a moment 
the illustration, Fig.'14, shows another method of using 
the dial test indicator for setting work—in this instance 
a pair of crank brasses made from a single piece and 
afterward cut apart. The work has been bored and 
turned, and in setting up for the finishing process is 
secured lightly to the boring-machine table by straps out- 














FIG. 15. RING WORK IN VERTICAL TURRET LATHE 


aide at the bottom and by inside straps drawn down 
on the upper edge of the work. Then the test indicator 
is applied to the outer surface to assure its running true 
before finishing. The method of securing the indicator 
shank to the tool head will be understood from the 
illustration. 

Another instance of work made 1n two or three pieces 
from a single long section and then cut off is represented 
by the ring-forming operation illustrated in Fig. 15, 
where a 24-in. vertical turret lathe is shown in the proc- 
ess of finishing the final piece in the chuck. The ‘ings 
are made from a heavy drum long enough to produce 
three or four pieces; their width being about 2 in. The 
end of the drum is caught in the chuck jaws and the 
remainder of the piece is then clear for internal and 
external operations, which are accomplished with the 
boring bar, turning tool and cutting-off tool carried in 
the main and side turrets. 
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FIG. 16. RADIAL DRILLING-MACHINE WORK 


These rings are used on a lot of special drum-shaped 
affairs made up of cast bodies weighing several hundred 
pounds, and which for the purpose may be calied spe- 
cial weights. They are built up in such a way as to 


provide annular grooves to receive the two rings and 


have attached at the end, by means of countersunk head 
screws, flat steel plates through which eyebolts are 
screwed to receive a hoisting cable. 

A number of these affairs will be noticed in Fig. 16, 
which also shows a 48-in. radial drilling machine that is 
kept pretty busily employed on a varied line of opera- 
tions. The piece of work shown strapped down on the 











17. DYNAMO ENGINE TO BE OVERHAULED 
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machine base has just been drilled, and the radial arm 
and spindle have been swung aside to permit the holes 
to be tapped for the cover screws before the work is 
released from its straps. 

In the main shop there are among other machines 
in more or less constant use a medium-sized open-side 
planing machine, a 30 x 30-in. x 6-ft. standard planing 
machine, a half-dozen or more lathes ranging in size up 
up to a 48 x 72-in. extension-gap lathe, a horizontal bor- 

















FIG. 18. FINISHING SLIPPERS ON PLANING MACHINE 


ing machine, a 72-in. cylindrical grinding machine, two 
or three shaping machines (the largest 24 in.), a 10-in. 
vertical slotting machine, a 30-in. radial drilling ma- 
chine, besides several upright drilling machines, grind- 
ing machines, and so on. These data refer specifically 
to the equipment of the main shop floor, the galleries 
above having much additional machinery in the line of 

















FIG. 19. WORK ON A HIGH-SPEED CONNECTING-ROD 


milling machines, lathes, turret machines, etc., which 
will be noted in due course. 

With this sort of machine-tool equipment it is appar- 
ent that the repair ship is well able to take care of an 
extensive line and range of mechanical troubles that may 
develop on board the numerous vessels. And in this 
connection it may be noted that the repair ship occasion- 
ally has the task of completely overhauling and putting 
into shape some machine tool that has been worn from 
service, 

One of the job orders of this kind recently completed 
consisted in going over a 14-in. lathe for one of the 
fighting ships, replaning the ways on the bed, replan- 
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ing and scraping in the carriage ways, fitting the cross- 
slide guide, planing and scraping the V-bearings under 
the head and tailstocks, overhauling the spindle bearings 
and aligning head and tailstocks, besides refitting vari- 
ous other parts. 

These operations involved the application of some spe- 
cial methods and are referred to here to show the diver- 
sity of work that comes into the shop of the “Vestal.” 


OTHER REPAIRS 


Mention has been made that occasionally a complete 
generating unit or some other piece of auxiliary appa- 
ratus is sent over to the “Vestal” for general overhaul- 
ing, which means usually the refitting of various mem- 
bers and the making of a number of new parts before 
the order can be satisfactorily completed. In this line 
of operations the small dynamo and engine in a single 
unit, illustrated in Fig. 17, is representative of some of 
the ship’s most important work. 

The machine is seen here on the deck of the main shop 
partially stripped and ready for taking down all the way 
through for thorough examination. Doubtless the shaft 
bearings will have to be refinished, new boxes furnished 
for both main bearings and connecting-rod, the cylin- 
ders will be rebored and new rings fitted for the pistons, 
the commutator trued up, and various other things done 
before the machine is passed for return to service. 

In examining this illustration, attention should be 
drawn to the lathe tailstock shown in front of the hori- 
zontal boring machine behind the dynamo engine. This 
lathe is part of the 14-in. lathe which is now on board 
awaiting thorough overhauling and refitting as already 
noted. 

Two other jobs under way are represented in Figs. 
18 and 19. The views should be self-explanatory, but 
it may be pointed out that the first is a cross-head slipper 
on the open-side planing machine, where it is undergoing 
finishing operations on face and sides, the casting being 
secured to the platen by a series of straps along its 
flange and backed up by adjustable rear struts. The 
second, Fig. 19, is a connecting-rod for a high-speed 
engine which is receiving finishing touches with file and 
scraper. 


Recutting Files 
By C. J. MORRISON 


On page 568 an article by H. D. Murphy on “Recut- 
ting Files” draws the interesting conclusion that the 
men did not want a new file, but another file for each job. 

Experience with recut files would indicate that the 
reason the men stoped exchanging files was because they 
discovered that the recut file handed out to them was no 
better than the used file that they were handing in. 

Exhaustive tests made with recut files a short time 
ago demonstrated that these files were only 30 to 50 
per cent. as efficient as new files, and that the best way 
to raise the cost of filing operation was to cease furnish- 
ing new files and supply those which had been recut. 
As the process of recutting files has not been improved 
since these tests were made it would seem that the re- 
cut files could be no more efficient today than they were 
at that time. I would suggest that Mr. Murphy either 
make some tests with new and recut files or some time 
studies on the jobs and see if he is not increasing his 
expenses by furnishing recut files. 
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The President’s Readjustment and Recon- 
struction Commission—II 


By WINGROVE BATHON 
Washington Representative McGraw-Hill Co., Inc. 





This article takes up the possibility of organiz- 
ing to continue the rehandling of products which 
have been forced here by the exigencies of war. 
The subject is worthy of much careful study, not 
with the sole idea of self-aggrandizement, but as 
an aid to handling the world’s commerce more 
economically for all concerned. 





N OUTLINE of a proposed Presidential readjust- 
Az and reconstruction commission to deal in 
this country, now, with problems that will pre- 
sent themselves after the war was suggested in these 
columns last week. It was suggested that such a com- 
mission, appointed by executive order of the President 
of the United States, with personnel selected from lead- 
ers in private industrial effort in the United States, 
should have the assistance of an advisory counci!, also 
appointed by executive order, whose personnel should be 
selected from executive officials and legislators of the 
Government. 

Such an advisory council should be selected from those 
who are especially charged with the conduct of affairs 
vital to the industrial, commercial, financial, transpor- 
tation, labor and educational worlds. Realizing the de- 
mands made by the war on chief cabinet officers it 
should not be expected that they should serve actively 
on such a council, although in one or two cases, such as 
that of William P. G. Harding, the Governor of the 
Federal Reserve Board, principal officials, rather than 
those second in command, ought to be selected. In the 
case of legislators many chairmen of Senate and House 
committees are also too much occupied with war legis- 
lation to deal now with after-the-war problems. Offi- 
cials of executive departments on such an advisory coun- 
cil should be charged not only with the duty of giving 
advice and outlining Governmental policies of the pres- 
ent and possible policies of the future, but should detail 
to the service of the commission experts in their own 
departments. In the following, strict order of prece- 
dence and rank in the Government is not followed, but 
such an advisory commission or council should include: 


Frank Lyon Polk, counselor for the Department of State, 
for all international contact. 

F. M. Simmons, chairman of the Senate Committee on 
Finance, for contact on future Government revenues. 

Claude M. Kitchin, chairman of the House Ways and Means 
Committee, for contact on future Government revenues 
and taxes. 

Duncan U. Fletcher, chairman of the Senate Committee on 
Commerce, for contact on legislation affecting com- 
merce. 

Thetus W. Sims, chairman of the House Committee on 
Interstate and Foreign Commerce, for contact on legis- 
lation affecting commerce. 

Gilbert M. Hitchcock, chairman of the Senate Committee 
on Foreign Relations, for contact on future interna- 

__ tional legislation. 

rlenry D. Flood, chairman of the House Committee on 
Foreign Affairs, for contact on future international 
legislation. 


John Bassett Moore, vice chairman of the United States 
Section, International High Commission; for contact 
with international law, patents, trademarks, etc., in 
Latin America. 

John Barrett, director general of the Pan-American Union, 
for Latin-American contact in detail. 

William P. G. Harding, governor of the Federal Reserve 
Board; Charles S. Hamlin, president of the Capital 
Issues Committee, and Sherman Allen, treasurer of 
the War Finance Corporation, for contact on finance. 

E. R. Stettinius, Assistant Secretary of War, for contact in 
industrial war production, and Rear Admiral Samuel 
McGowan, paymaster general of the navy, for con- 
tact on industrial naval production. 

Maj.-Gen. E. H. Crowder, Provost Marshal General, for 
contact on reintroducing returned soldiers to industry. 

William H. Taft and Frank Walsh, chairmen War Labor 
Board, for contact with war labor problems and activi- 


ties. 

John A. MclIlhenny, president of the Civil Service Com- 
mission, for contact on Government employment. 

Carl Vrooman, Assistant Secretary of Agriculture, for con- 
tact with the soil and its agricultural products. 

Edwin F. Sweet, Assistant Secretary of Commerce, for 
contact with the census and other bureaus dealing with 
commerce. 

William B. Colver, chairman of the Federal Trade Commis- 
sion, for contact with the coming administration of the 
Webb Act, which permits combinations for foreign 
trade, and for contact on unfair practices under the 
Newlands Act. 

F. W. Taussig, chairman of the United States Tariff Com- 
mission, for contact on material now being gathered 
by the commission on after-the-war problems. 

Raymond B. Stevens, vice chairman of the United States 
Shipping Board, for contact on tonnage available after 
the war. 

Herbert Hoover, United States Food Administrator, for 
contact on food licenses during reconstruction period 
and possible repeal of laws. 

H. A. Garfield, United States Fuel Administrator, for dis- 
tribution of coal and oil and possible repeal of laws 
during and after reconstruction period. 

Walker D. Hines, assistant to the Director General of Rail- 
roads, for contact with transportation and terminals 
after the war. 

A. Mitchell Palmer, Alien Property Custodian of the United 
States, for final disposition of enemy-owned plants 
and other property. 

Bernard M. Baruch, chairman of the War Industries Board, 
for contact on sources of supply of raw materials and 
finished products. 

Walter S. Gifford, Director of the Council of National De- 
fense, for contact on reviving less essential industries. 

Vance C. McCormick, chairman of the War Trade Board, 
for contact on licenses for imports and exports after 
the war. ; 

Executive secretary (when named) of the Water Power 
Commission of Cabinet Officers which is about to be 
created. 

Daniel C. Roper, Commissioner of Internal Revenue, for 
contact on collection of excess profits taxes, etc. 

Charles D. Walcott, president of the National Academy of 
Sciences, for Government contact with the sciences. 

Charles F. Nesbit, Division of Military’ and Naval Insur- 
ance, for contact on personal-insurance problems and 
defectives on his rolls who are returned soldiers. 

Philander P. Claxton, Commissioner of Education and Sec- 
retary of the Federal Board for Vocational Educa- 
tion, for contact on educational statistics and statistics 
on defectives. . 

George Creel, chairman of the Committee on Public In- 
formation, for assistance and contact in educational 
work. 


It is respectfully submitted that this is far more than 
a mere list of names. Broadly speaking it is an analy- 
sis of the industrial war organization of the United 
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States, and a reading of the suggested contacts will 
show that the work of these officials and ‘that of their 
departments, bureaus and associates will be just as 
vital to the solving of after-the-war problems as it is 
vital to winning the war now. The two problems can- 
not be separated. All national contacts today are in- 
ternational. We think and move in terms of world- 
wide importance. 

After four years of war England has found it nec- 
essary to tear up and move to France between 15 and 
20 per cent. of her main-line tracks. If the war goes a 
long while, if there is not iron enough, if there is not 
steel enough, if there is not labor enough, if there is not 
constant mairtenance, something like that might happen 
in this country. Then there will be need for actual phys- 
ical reconstruction in this country, as there is abroad, 
instead of need merely for readjustment. Plans for 
such possibilities must be made now. 

Again, it is estimated that we shall have within a 
year from 45 to 50 million tons of steel-ingot pro- 
ducing capacity and probably 100 per cent. greater fin- 
ishing-machine producing capacity than we had in 1913, 
in which year we were obliged in many lines to go 
abroad for a market for our surplus production. What 
plans are in the making for our surplus production after 
the war? Again, it is estimated that we shall have, 
with what we now have, 15,000,000 tons in merchant 
ships available after the war. What definite trade 
routes from American ports to the other ports of the 
world are being thought out? 

The biggest American business which has been built 
up abroad has been in machine-finished steel products, 
such as talking machines and music machines, cash 
registers, agricultural machinery, adding machines, 
sewing machines, etc. Plans must be made to intro- 
duce these special products. One company now repre- 
sented in Washington desires to open an office at Rio 
de Janeiro; another desires to send 600,000 tons of 
shipping to Australia next year. Is there any govern- 
mental agency or semigovernmental agency in Wash- 
ington to offer encouragement or authoritative advice? 
No!, 

THE BUSINESS OF REHANDLING 


What is being done to divert to American ports 
the rehandling business previously done in Europe, such 
as the bringing of rice from India, to reclean it, re- 
grade it and reship it? What is being done to hold for 
the United States the rubber now coming here, to avoid 
two trips through the submarine zone, which formerly 
went to England? What is being done to hold for 
the United States the business in tin which formerly 
went to England and Holland from Bolivia? What 
is being done to hold for the United States the business 
in coffee which originally went almost entirely to Eu- 
rope, at which time we paid for the longer freight haul 
and commissions in London, Hamburg and Bremen, and 
much of which now comes to this country? 

An advisory council such as has been outlined in this 
article, working with the proposed Presidential Read- 
justment and Reconstruction Committee or Commission, 
could answer these questions if answers are in existence, 
and if not could place industry through the commission 
in a position to meet such problems as have been sug- 
gested and a thousand more. The United States Tariff 





AMERICAN MACHINIST 





Vol. 48, No. 24 







Commission is one of the few governmental agencies 
which is avowedly gathering data for after-the-war 
problems. The Federal Trade Commission, the Depart- 
ment of Commerce and the War Trade Board are also 
collating some information. But there is no apparent 
coérdination of these efforts, such as there is in Eng- 
land and other countries. The next article in this series 
will deal with what is being done in that respect in 
England. 


Rounding the Ends of Steel Links 
By FRED H. BOGERT 


An example of how valuable time can be wasted by 
doing simple operations in roundabout ways came under 
my observation a short time ago. A quantity of steel 
links 3 x 1} in. 6 in. long made of cold-rolled steel were 
being rounded at the ends, so that each link would seat 
in a circular socket and relieve the pins of the thrust. 
The foreman was laying out each separate link—scrib- 
ing the half circles at the ends with a pair of dividers, 
roughing them down approximately to the line in the 
shaping machine and finishing by hand-filing. From 
two to two and a half hours were being consumed in 
rounding both ends of each link, and a rather rough 
job was being turned out by a man none too skilful in 
the use of a file. A suggestion to the foreman that it 
would be quicker to profile-mill the ends brought out 
the fact that he had spent several hours in making a 
try at that, mounting the links on a 3-in. arbor through 
the enc holes and revolving them on centers by means 
of the dividing head. It had been necessary to take 
four cuts. The strain of the cut kept turning the links 
on the arbor, thus disturbing the set-up, so after some 
hours of fussing he had abandoned this method and 
resorted to that first described. 

As there was still a quantity remaining to be done 
and the high-speed end mill was in the machine I sug- 
gested that we experiment to determine if they could 
not be milled without so much trouble. A block of cold- 
rolled steel 14 x 2 x 4 in. was drilled and reamed, and 
a bolt of the proper length forced into the hole. This 
block was secured in the vise on the milling-machine 
table and the links were held in place one at a time 
by a washer and nut, the tension being just enough to 
hold the link firmly yet leaving it possible to swing it 
by hand through a half circle. It took about an hour 
to rig up for the job, and the remainder of the lot 
of links was finished at an average of 10 min. each. 

An end mill of a diameter at least three times the 
thickness of the link should be used, and in order to get 
a flat surface the cutter must be set with its cutting 
edge somewhat ahead of the center of the link pin; 
otherwise the resulting milled surface will be concave. 
Likewise, if it is set too far ahead it will be convex, 
for reasons that will be clear to any mechanic. One 
or two trials on the roughing cuts will determine the 
correct position. 

When the foreman and the workman who had been 
machining these links caught on to what I was planning 
to do they exclaimed: “You can’t do that. You can’t 
hold and turn those links in your hand; they’ll get away 
from you.” But they did not get away, and the work 
was finished more accurately and in one-twentieth the 
time it would have taken the other way. 
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Charts for the Design of Helical Springs 


By M. M. BRAYTON 





Springs are one of the most universally used me- 
chanical devices, but in spite of this the average 
shop foreman or mechanic knows very little 
about them. Most men who have occasion to 
handle springs know that there are formulas by 
which they may be designed, but very few take 
the trouble to look them up, learn how to use them 
and learn their advantages and limitations. 





mulas to the practical man in such a way that he 
may be able to use them in his daily work without 
having to look them up and go through a lengthy calcu- 
lation on the slide rule or by hand. Graphical charts 
solve these formulas very nicely and are not only of use 
to the man whose knowledge of mathematics may be 
limited, but to the technical engineer as well, to whom 
they may mean the saving of much valuable time. 
Helical springs are usually made from wire of circu- 
lar cross-section and may be designed for either tension 
or compression. The spring formulas apply equally well 
in either case. In the design of these springs we have 
several factors te consider, namely, diameter of wire, 
outside diameter or mean radius of coil, maximum safe 
axial load, number of coils per inch, maximum safe 
shearing stress of the steel and the deflection of the 
spring under a given load. Fig. 1 shows a chart built 
up from the formula 


Ww 


T= purpose of this article is to bring spring for- 


. 


™Sd* 
~ 8(D— d) 
where 
W = Total safe load on spring in pounds; 
d = Diameter of wire in inches; 

D = Outside diameter of coil in inches; 

S = Maximum fiber stress in lb. per. sq. in. taken at 
60,000. 

The chart solves this formula by merely drawing two 
lines perpendicular to each other, as shown. Suppose, 
for illustration, that the diameter of the wire is desired 
and that the outside diameter of the coil and safe load 
are known. Draw on a piece of transparent paper two 
lines at right angle and lay the drawing on the chart. Let 
one line pass through the coil diameter on the left-hand 
scale, and the other through the safe-load diagonal scale. 
The two lines should then cut out the proper diameter of 
wire on both the right-hand vertical scale and the bot- 
tom horizontal scale. The two values should check. On 
the chart the dash lines have been drawn to illustrate a 
known value of 1 in. outside diameter of coil and a 
diameter of wire equal to 0.16 in., the problem being to 
find the load which can safely be applied to this spring. 
The coil diameter and wire diameter are first connected 
as shown by the horizontal dash line; a second line is 
then drawn from the wire diameter as given on the 
lower scale perpendicular to the first line, and this will 
cut out the proper safe load on the diagonal scale, here 
given as 115 lb. This chart can be read very quickly by 
simply scratching on a piece of celluloid two perpen- 


dicular lines. Any one of the three variables can be 
read off in this way. 

It is sometimes convenient to have the formula in Fig. 
1 charted in terms of the mean radius of the coil rather 
than the outside diameter. This formula then becomes 

Sd* 
W=6R 
the notation having the same meaning as above. 

It will be noted that this is a formula of the simple- 
product type and therefore can easily be built up into 
a very simple chart. Such a chart is shown in Fig. 2. 
Here we have but three variables and the chart is read 
by merely laying a straightedge across the scales con- 
necting the two known variables; the unknown will 
then be cut out on the third scale. The dash line shows 
that when the diameter of wire is taken at 0.15 in., 
and the mean radius of coil at 0.7 in., the safe load 
will be about 56.5 Ib. Any of the variables may be 
solved in this way. A copy of this chart may be kept 
at hand, and the time saved will be considerable if the 
chart is used often. 

We come now to a consideration of the deflection of 
a spring under a given load. We have here five vari- 
ables, and the chart that would solve this relation must 
necessarily be more complicated, and more effort would 
be required to read it. The formula is given by 
5 — 4PRON 

Gd‘ 
where 

4 = Deflection of spring in inches; 

P = Total load on spring in pounds; 

R= Mean radius of coil in inches; 

d = Diameter of wire in inches; 

G= Shearing modulus of elasticity, taken at 12,- 
000,000; 

N = Number of coils in spring. 

Fig. 3 shows a chart built up to solve this formula 
graphically. Let us first consider this formula without 
the N, i.e., the deflection per coil. This leaves but four 
variables, and Fig. 3 shows this solved on the two ver- 
tical scales. Any one of these four unknowns can be 
found by connecting the mean radius of the coil on one 
left-hand scale with the diameter of the wire on the 
right-hand scale. Then from the total load on the scale 
to the right draw through the point of intersection of 
the first line and the diagonal, and the line thus drawn 
will cut out the deflection on the scale so marked at the 
right. This deflection will be per coil as noted akove. 
The dash lines shown on the chart illustrate a mean 
radius of coil of 0.8 in.; a diameter of wire of 0.175 in.; 
a total load of 160 lb., and the deflection under these con- 
ditions would be about 0.47 in. per coil. In a similar 
manner any of the four variables can be determined 
when the other three are known or assumed. 

Let us now go a step further and determine the total 
deflection of a coil having N coils of wire. Remember- 


ing that total deflection — deflection per coil & number 
of coils, we have a three-variable equation of the product 
type similar to that charted in Fig. 2 above, and we can 
therefore plot this in a similar manner. 


In order to 
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keep it all together we will chart this on the same sheet, 
as shown in Fig. 3. A dash line connects the deflection 
per coil of 0.47 in. as given in the problem above, and an 
assumed value of 7 coils which cut out a tofal deflection 
of about 3.25 in. This whole five-variable formula can 
thus be solved by drawing only three lines, an operation 
which can be done before a handbook can be obtained 
and the formula even looked up, to say nothing of solv- 
ing it. 


Machining Air Cocks in a Small Shop 
By P. M. HERRICK 


Some recent descriptions of the methods employed in 
machining valves were particularly interesting to the 
writer, as he has been machining several thousand air 
cocks, which were about the same size and similar in 
design. These air cocks were made of malleable iron, 
and were required to withstand an air pressure of 70 
lb. without perceptible leakage. The machine equip- 
ment available for this work consisted of drilling 
machines, engine lathes, a universal grinder and a lap- 
ping machine. 

Fig. 1 shows the body of the cock, and Fig. 2 the 
plug. The bodies were threaded at A, Fig. 1, on the 
inside of the large end of the taper hole to permit a 
brass cap to be screwed in. This brass cap forced a 
spiral spring down against the plug and kept same prop- 
erly seated when there was no air pressure applied to 
the cocks. 

The plugs were formed square at the small end at 
A, Fig. 2, for pinning on a handle when the cocks were 
assembled. The large end of the plugs were closed 





FIG. 3 
FIGS. 1 TO 4. 


MACHINING A STOP-COCK 
Fig. 1—The body. Fig. 2—The plug. Fig. 3—Jig for first opera- 
tion on body. Fig. 4—Jig for taper-boring and threading body. 

except for a cast square hole B in the center, which 
was used for a driving plug when machining the out- 
side taper. All machining operations, with the exception 
of the taper on the male plugs, were performed on drill- 
ing machines, 

The first work done on the bodies was to hollow 
mill and thread the arms. An inexpensive fixture was 
made, Fig. 3, for holding the bodies for this operation 
from a piece of cast iron, in the center of which was 
placed a steel plug A a little smaller in diameter than 
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the cored hole in the arms. The plate was bolted to 
the drilling-machine table, with the steel plug directly 
under the center of the spindle. A small angle iron 
bolted to the table prevented the work from turning 
when the tools were in operation. 

The bodies were all hollow milled; then the hollow 
mill was exchanged for a die holder and die and the 
threading done. For the boring, facing and tapping 
of large end of the taper hole in bodies the fixture 
shown in Fig. 4 was used. It was located with the 
bushing A directly under the center of the drilling- 
machine spindle. 

A combination boring and facing cutter shown at A, 
Fig. 5, was made from a piece of high-speed steel, and 
a holder B for same was made of machinery stee!, with 
a taper shank to fit the spindle of the drilling machine. 
The other end C, which acted as a pilot, was hardened 
and then ground to a running fit for bushing A in the 
jig, Fig. 4. 

The bodies were dropped into the fixture and would 
instantly center themselves when they came in contact 





FIG. 6 


FIGS. 5 TO 7. 
Fig. 5—The counterbore. 


TOOLS FOR MACHINING A STOP-COCK 


Fig. —s for holding plug.: Fig. 7— 


Driver for plug. 
with the cutter. The bodies were held in this same 
fixture for the taper reaming and tapping operations. 

For the taper reaming, roughing and finishing 
reamers were made of high-speed steel screwed on 
machine-steel shanks. The teeth in the finishing 
reamer were cut on a spiral to avoid chattering. Two 
of the bodies were reamed very carefully, then tagged 
and afterward used as gages, one for testing the reamers 
when it became necessary to have them sharpened and 
the other for testing the plugs when they were being 
ground. 

The first work on the plugs was to face off and bore 
the large end for a center when the plugs were being 
turned and ground. To hold the plugs for this opera- 
tion, a cast-iron fixture, shown in Fig. 6, was made 
from a cheap pattern. The inside was cored out to match 
the shape of the outside of the plugs; with the small 
end down. The plugs, with the large end projecting 
above the top of the fixture, rested on three ribs which 
were about + in. wide, and equally spaced, as shown 
at A. At the bottom of the fixture a square hole B 
kept the plugs from revolving when being machined. 
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A combination boring and facing tool was used to 
face this end, which was in design similar to the one 
shown in Fig. 5, but had no pilot. The centering opera- 
tion on the plugs was done on a small high-speed drilling 
machine. 

The operation of rough turning the taper was taken 
care of in an engine lathe. A driving fixture was made, 
as shown in Fig. 7, with a taper shank to fit the taper 
hole in the live spindle of the lathe. On the other end 
the short bearing shown at A was made about 0.001 
in. smaller than the diameter to which the large end 
of the plugs had been bored. The large end of plugs 
were forced on the fixture against the shoulder B by 
the tailstock center of the lathe, so that the square end 
of the fixture C projected through the square-cored 
hole in the plugs for driving. 

A universal grinding machine was equipped with the 
same kind of a fixture for the finish grinding, which was 
the last operation on the plugs. The plugs were then 
assembled with bodies and lapped thoroughly with oil 
and the finest flour emery in a lapping machine until 
they showed a good bearing the entire length of the 
taper. 

After lapping, each pair of plugs and bodies were 
carefully washed in gasoline and then were assembled 
with spiral springs, brass caps and handles. The final 
operation was to test the cocks carefully under air 
pressure of approximately 100 lb. per square inch. 


The Test of Electric Welding for 
Constructing Ships 


A report of the purposes and possible benefits of the 
ship-welding test now being conducted by the Emer- 
gency Fleet Corporation at the Federal Shipbuilding 
Co.’s plant at Newark, N. J., under the direction of 
Arthur J. Mason, has been made to Charles Piez, vice 
president of the corporation. 

The text of Mr. Mason’s report follows in part: 

The committee of which Prof. C. A. Adams is chairman 
has been enlarged and is active in bringing to bear all the 
knowledge and apparatus available. 

Electric welding in its various phases has for years been 
employed in shipyards and in the arts generally, but for a 
number of reasons the work has been confined to odd jobs 
and repairs. The proposal to extend its use to the major 
part of ship construction has met with gratifying approval 
from the shipbuilder. It remains for us through this large 
test to demonstrate its economy in time and money and its 
adequacy to build a stanch ship. 


PURPOSE OF THE TEST 

The purpose of this test is to demonstrate these advan- 
tages—to do it in such a way that all may see and con- 
tribute, and finally to test the structure itself so completely 
that there will follow a heart-whole and unanimous belief in 
the method. The test itself will take the form of building 
part of a hull at the Federal Shipbuilding Co.’s plant at 
Newark, N. J. 

It has been necessary to design a ship to suit the material 
available without encroaching on that needed for the regu- 
lar ship construction at the plant. This has been done. The 
hull will have the outline, dimensions and strength con- 
forming to the ships the Federal company is building. It 
has been thought best to conduct the work at a site apart 
from the shipways so as not to interfere with that pro- 


am. 
A 10,000-ton ship costing $2,000,000 now costs but $70,- 
000 to rivet. It must be plain that if electric welding only 
promises to modify this amount no very substantial gain 
offers. 
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Splendid benefits we all feel do offer themselves in the 
possible change in the whole régime of shipbuilding. Our 
test has in view abolishing or greatly diminishing: 

1. The railroad journey from rolling mill to fabricating 
plant when the latter is not at the shipyard. 

2. The templet-makers’ work. 

3. The markers’ work. 

4. The punching. 

5. Much of the work of the fitters and bolters who flog 
and pull the pieces to fit on the ways. 

There lies in the above items an excellent likelihood to 
save a month’s time in construction and a saving of no 
less than $40 a ton in the cost of steel structure, at least 
$100,000 a hull on a 10,000-ton vessel. 

Briefly the program is to assemble a hull rapidly by 
spot welding, tacking the ship together much as a tailor 
bastes his work in assembling a suit of clothes. The struc- 
ture then becomes a house favorable for work in all weather 
and at night in which the completion of the ship may go on. 

After the material is thus assembled and fastened with 
spot welds, so that it is sufficiently strong to hold its shape, 
the work is completed by arc welding all seams to insure 
strength and render the work watertight. Roughly we 
expect the spot welds to be about 10 in. apart. 


BotH WELDING AND RIVETING USED 


One quarter of the structure will be riveted and the other 
three-fourths welded, so that the tests of strength will 
afford a basis of comparison. 

Electric welding offers a great field for lightening a ship. 
In this design various views of this opportunity will be tried 
out. The field here is very great—ultimately 10 per cent. 
of the steel may be eliminated. 

One derrick will bring material and the other derrick will 
support the spot-welding yoke, whose function is to tack 
the material together, fastening the plates either to the 
frames or to the adjoining plates. 

If one visits the ways at any shipyard it becomes obvious 
that at any time only a portion of the men are for the 
moment at work. This is unavoidable under the present 
system. We hope to establish a plan of assembling with 
more continuity and less waiting on one another. 

Only a fifth of the men on a hull are riveters. The spot- 
weld yoke will forthwith pull the parts to place with a much 
more vigorous agency than flogging and pulling to place by 
numerous bolts, now done by the other four-fifths. 


PROBLEM OF FITTING 


The problems of fitting in place the parts of a hull are 
almost wholly problems arising out of the necessity to make 
a number of little holes in 2. plate made by one man at one 
time and place match a number of little holes made by 
another man at another time and another place. / 

Once all holes are left out of the material all parts fit. 
The creeping and kindred problems so perplexing to the 
shipbuilder disappear. Every plate becomes a closer. Every 
plate justifies itself. 

The manufacture of the spot-welding yoke and appliances 
is placed in the hands of the Universal Electric Welding Co., 
Long Island City. The early stages of the arc welding 
are to be accomplished by the Wilson Electric Co., which 
was so successful in the work on the German ships’ re- 
pairs; but it is the intention to call in all men with ideas 
and apparatus and to give them a field to test out in 
actual work. To this end Professor Adams’ committee is 
searching out all available talent. 

An adequate system of testing the work when done is 
under consideration. The primary test will consist of filling 
the hull with water and shifting the points of support under 
continual and ciose scrutiny. As one-quarter of the whole 
will be riveted in the normal manner there will be always 
a gage of comparison with that portion which is welded. 

Likewise there will be a chance for comparison of the two 
forms when subjected to abuse by bumping with rams and 
in various other ways. 

It is a pleasure to report on the strong interest and ready 
help extended by the Federal ship people, whose plant and 
organization we are using for the purpose. 




















June 13, 1918 


Speed Up—We have got to win the war 


1013 


Rocking Type Electric Brass Furnace 


By H. W. GILLETT anp A. E. RHOADS 


Published by permission of the Director of the Bureau of Mines 





This article describes a new type of electric-arc 
furnace developed by metallurgists of the United 
States Bureau of Mines. Comparison is made 
with other types of furnaces, and a record is 
given of comparative tests with coke-fired fur- 
naces. The power consumption and costs of oper- 
ating this new type of furnace are given in detail. 





electric furnaces largely replacing crucible furnaces in 

the brass industry; a development comparable to 
that which the last few years have seen in the steel 
industry. 

With Klingenberg clay not available, and Ceylon 
graphite requiring ships needed for other purposes, 


I: SEEMS inevitable that the next few years will see 


charges, electric melting (in a suitable type of furnace) 
decreases the loss of metal by oxidation and volatiliza- 
tion, prevents the taking up of sulphur from the fuel, 
gives better and more healthful working conditions, and 
has many minor advantages, such as freedom from 
handling and storing fuel and ash. Electric furnaces 
give crucible quality of metal without using crucibles. 


BRASS MELTING REQUIRES FURNACES OF SPECIAL 
CHARACTERISTICS 


However not every type of electric furnace can be 
used for brass melting. If brass did not differ ma- 
terially from steel in its behavior during melting, elec- 
tric furnaces would long ago have superseded crucible 
furnaces. But brass is made up of copper and zinc, and 
zine is volatile at brass melting temperatures. For this 
reason, fuel-fired furnaces of the reverberatory type 





FIG. 1. REVOLVING ELECTRIC BRASS FURNACE AT MICHIGAN SMELTING & REFINING CO., DETROIT 


crucibles, despite the good work done by crucible manu- 
facturers, the Bureau of Standards and others on the 
problem, are, speaking generally, still of much poorer 
quality and many times more costly than they were 
under pre-war conditions. The time is ripe for the 
practical elimination of the crucible from the brass 
industry. 

With the huge tonnage of brass required for war pur- 
poses, the use of the small units—averaging 200 Ib. per 
charge—in which crucible melting is done by the brass 
rolling mills, seems, and is, an anachronism. Besides 
the avoidance of crucibles and the ability to melt larger 





can be applied to brass only at the expense of a zinc 
loss so high as to prohibit the procedure. Similarly, the 
direct-are type of electric furnace used for steel melt- 
ing, such as the Heroult, can be used only on bronzes 
practically free from zinc, because of the high local tem- 
perature of the melt under the arc. 

Indirect-are furnaces, such as the Rennerfelt, can be 
used on brasses carrying up to about 20 per cent. zinc, 
but are not suitable for ordinary yellow brass on ac- 
count of the formation of a superheated layer on the 
surface of the melt directly under the are and the re- 
sulting volatilization of zinc. 
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type, like the Rochling-Rodenhauser, cannot be used on 
brass or bronze because the high electrical conductivity 
of these alloys requires a secondary current so high that 
the “pinch effect” causes rupture of the secondary ring. 

Hence it has been necessary to develop types of fur- 
naces radically different from those in use for steel in 
order to meet the requirements of brass. 


ELECTRIC BRASS FURNACES IN COMMERCIAL USE 


There are, however, two types of steel furnaces which 
have been applied to brass (using the term brass loosely 
to include bronze, red brass, etc.), the Snyder, a single- 
phase direct-arc furnace, and the Rennerfelt, a two- 
phase indirect-arc furnace. At the Chicago Bearing 
Metal Company, Chicago, IIl., two one-ton Snyder and 
two one-ton Rennerfelt furnaces are melting bronze for 
railroad bearings, high in lead, but practically free from 
zinc. The metal losses are not much reduced from 
previous practice in crucibles and open-flame oil fur- 
naces, but the furnaces are making savings in melting 
cost as compared with either the crucible or the open- 
flame furnaces under present conditions. 

The Philadelphia Mint is melting nickel and coinage 
bronze in a 1000-Ib. Rennerfelt furnace. The Gerline 
Brass Foundry Company, Kalamazoo, Michigan, melts 
Monel metal, red brass and brass containing up to about 
20 per cent zinc in an 800-lb. Rennerfelt. The furnace 
at the Gerline plant is run on a 9-hour basis, while the 
other furnaces mentioned operate 18 to 24 hours a day. 

Two other types of furnace designed especially for 
brass melting, have also found commercial use, the 
Baily and the Ajax-Wyatt. 

The Baily furnace uses a single-phase granular re- 
sistor, the heat from which is reflected down onto the 
hearth from the roof. It takes charges of about 1000 
Ib. Baily furnaces are installed at the Lumen Bearing 
Company, Buffalo, N. Y., Hays Mfg. Co., Erie, Pa., 
Bridgeport Brass Co., Bridgeport, Conn., and the Bal- 
timore Copper Smelting and Rolling Company, Balti- 
more. Md. The Baily furnace is applicable to alloys of 
any zinc content, reduces metal losses, avoids crucibles, 
and gives good working conditions. The main draw- 
back of this type of furnace is that the source of heat 
is not close to the melt and the heat must be reflected 
down from the roof. In order not to overheat the roof 
and cause its prompt failure, as well as to hold the re- 
sistor temperature within the limits that allow reason- 
able life of the resistor trough, the rate of power input 
is low compared to the size of the furnace and weight 
of charge. Hence the radiation losses from walls and 
roof form a large proportion of the total power. The 
furnace is at its best on 24-hour operation. When 10- 
hour operation is necessary, it is found that the furnace 
must be heated empty during all or part of the night 
in order to give satisfactory output in the daytime. Be- 
cause of the high heat storage in the walls, a furnace of 
this type does not respond promptly to changes in power 
input, and accurate control of the temperature of the 
melt is difficult. 

The Ajax-Wyatt furnace is a single-phase induction 
furnace in which the secondary ring is in the form 
of a loop below the level of the hearth proper, so that 
the hydraulic head of the metal in the hearth opposes 
the rupturing effect of the “pinch” force, thus avoid- 
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-ag the troubles that make horizontal-ring induction 
furnaces inapplicable to brass. 

The metal heated in the secondary loop is constantly 
ejected at one part of each opening from loop to hearth, 
and colder molten metal drawn in at another part of the 
opening. These fountains of hot metal issuing from 
the resistor melt the charge in the hearth. The con- 
stant circulation of metal is a most desirahle feature 
and gives a product of remarkably uniform chemical 
composition. 

Because of the compactness of the furnace, the gen- 
eration of heat within the metal itself, and the stirring 
action, vertical-ring-induction furnaces are extremely 





FIG. 2. ANOTHER VIEW OF THE REVOLVING ELECTRIC 
BRASS FURNACE 


efficient as regards power consumption. The power fac- 
tor, in the sizes so far built, is satisfactory. 

The furnace must be started with a charge of previ- 
ously melted metal, and sufficient metal to fill the loop 
must be retained when pouring. The metal in the loop 
must never be allowed to solidify, or the lining will be 
ruined. These facts make it difficult to change from one 
alloy to another, and require that the furnace be run 
24 hours a day, or else receive encugh power at night 
to keep the metal in the loop fluid. Ramming up and 
drying the refractory lining of the loop is a job re- 
quiring care and experience, as the lining must be per- 
fect or its life will be short. No lining has yet been 
found that will withstand alloys containing over 3 per 
cent of lead, and the furnace has been developed mainly 
for yellow brass. 

The furnace is fitted for rolling mill use, where 24- 
hour operation on yellow brass is the rule, but is dis- 
tinctly less suitable for 10-hour runs or for foundries 
making a variety of alloys. 

Several of these furnaces are in use at the Ajax Metal 
Company, Philadelphia, two at the American Brass 
Company, Waterbury, Conn., and twenty-eight at the 
Bridgeport Brass Co., Bridgeport, Conn. The furnace 


saves zinc, avoids crucibles, and shows so low a power 
consumption on 24-hour operation that it can doubtless 
be used to advantage in rolling mill practice even under 
normal prices of fuel and crucibles. 
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Besides the four types mentioned above, each of which 
has found commercial use where conditions were suit- 
able, there are four other furnaces that have reached a 
semi-commercial stage, but are still under experimental 
development. 

The Bennett furnace at the Scovill Mfg. Co., Water- 
bury, Conn., is a three-phase furnace, probably of about 
750-lb. capacity, and resembles a direct-arc furnace. 
However, the voltage between electrodes (which are au- 
tomatically regulated) and bath is kept so low that 
there is no true arc and the heat is generated by a sort 
of contact resistance. This is said to give low metal 
losses and to show a reasonably low consumption of 
power. 

The furnace has run mainly on yellow brass and is 
therefore probably applicable to all brasses and bronzes. 
The results of the work have so far been kept secret 
and no detailed data are available. 


THE FOLBY FURNACE 


The Foley furnace is a single-phase, vertical-ring in- 
duction furnace, similar in general design to the Ajax- 
Wyatt, although differing from it in many points. One 
such furnace of about 1000-Ib. capacity has been in ex- 
perimental operation at the Bristol Brass Company, 
Bristol, Conn., and three 3000-lb. furnaces are under 
construction. From the few data so far available on this 
furnace, its metal losses and power consumption will 
be about the same as in the Ajax-Wyatt; partly because 
of larger size its power factor is somewhat lower. It 
has the same disadvantages as regards starting, chang- 
ing from one alloy to another, and the necessity for 
24-hour operation, as that furnace. 

The General Electric furnace is a smothered-arc, one 
er two-phase furnace, normally two of about 1500-lb. 
capacity, having four depending electrodes, two on each 
side of a hearth. Between the tips of each pair of elec- 
trodes is a carbon block to which arcs are drawn, the 
arcs being smothered by granular coke. The heat thus 
generated is reflected down onto the hearth by the roof. 
The electrodes are automatically regulated. 

After being tested at the General Electric Company, 
Schenectady, N. Y., this furnace has been installed for 
further test at the Chicago plant of the Crane Company, 
but is not considered ready for general commercial use. 

The heat transfer in this type is similar to that in 
the Baily, and the furnace seems theoretically capable 
of a performance of about the same order as the Baily 
with similar advantages and similar drawbacks. As the 
General Electric furnace takes a higher power input 
than the Baily, it may be slightly more efficient in power 
consumption, but the roof is subject to even more severe 
conditions and will require the use of high grade refrac- 
tories to give a geod life. 

The Northrup furnace, being developed by Prof. E. 
F. Northrup and the Ajax Metal Company, is an induc- 
tion furnace, heating the charge by means of eddy cur- 
rents instead of making the charge, or part of it, the 
secondary of a transformer. Oscillating current of 
very high frequency is used instead of alternating cur- 
rent, and is obtained by the use of condensers or a 
special generator. A 60-kw. tapping-type furnace is 
being tried out. The Northrup furnace has a high 
power factor, and can take multiphase current. It is 


being developed in order to produce a furnace suitable 
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for 10-hour operation and for facility in changing from 
one alloy to another. 

Since the heat is generated within the charge itself, 
the eddy current furnace should be efficient in power 
consumption. This type is theoretically very promis- 
ing, but its development has not yet gone far enough to 
show what, if any, mechanical limitations the type will 
have. 

Many other types of furnaces have been suggested 
for brass melting, and a number have been tried out 
more or less thoroughly, but those mentioned above are 
the most prominent of the types in commercial use or 
under commercial development. Most of these are 
either limited in their application, or have some draw- 
backs, either inherent in the type of furnace, or not 
yet eliminated by long experience in their design and 
use, so that no one type or make of furnace is as yet 
definitely proved the best for any particular set of con- 
ditions, and still less will any one furnace meet all the 
different conditions found in the whole range of the 
brass and bronze industry. 

In particular, none of these types seems quite fitted 
to that common set of conditions where a furnace may 
be called upon to melt successive heats of alloys differ- 
ing widely in composition, to handle both alloys free 
from zinc and those high in zinc, and to operate cheaply 
on a 9 or 10-hour day. 


ROCKING ELECTRIC BRASS FURNACE 


In its study of electric brass melting during the past 
five years, the Bureau of Mines has tried out a rocking- 
type of furnace, which may perhaps help to fill this gap. 

In the ordinary indirect-arc type of furnace, the heat 
is applied above the melt and as hot metal is lighter than 
colder metal, there is little circulation in the bath. If 
the rate of heat input is at all rapid, as is necessary for 
thermal efficiency, heat conduction from the top of the 
melt downward does not keep pace with the heat supply. 
Before the melt as a whole reaches the proper pouring 
temperature, the surface is much superheated. 

On an alloy high in zinc the surface will reach the boil- 
ing point of the zinc in that particular alloy while the 
bottom is scarcely melted. Such heating creates a high 
pressure of zinc vapor within the furnace so that if it 
is not tightly closed zinc is lost continually. If the 
furnace is sealed tight, the pressure may even blow out 
the roof or door. In case the furnace holds tight and 
the pressure is not relieved till the spout is opened for 
pouring a long hissing stream of zinc vapor then shoots 
out, burning in the air. This local overheating is the 
cause of the failure of the indirect-are furnace to handle 
alloys high in zinc without large metal losses. 

The obvious way to overcome this trouble is to stir 
the melt so vigorously that the temperature of the melt 
is practically uniform and the superheating of the sur- 
face prevented. The most practical way to stir the melt 
is by the principle of the cement-mixer, by turning the 
furnace bodily so as to stir the contents thoroughly 
while being heated. Constant rotation of a cylindrical 
furnace placed more or less horizontally, but preferably 
at a slight angle with the horizontal to produce endwise 
motion of the melt during rotation, with electrodes en- 
tering at the ends of the drum and an arc struck be- 
tween the electrodes should not only stir the charge 
thoroughly, avoid surface over-heating and thus pre- 
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vent zinc losses, but should also give a well-mixed alloy. 
By washing the walls with metal the heat stored in the 
walls and roof should be largely taken up in the metal 
instead of passing out. The power consumption should 
therefore be low. As the walls are washed with metal 
their temperature can rise but little above the tempera- 
ture of the metal, which should give a good life of 
lining. 

Instead of rotating the furnace through a complete 
revolution which would involve difficulty in keeping the 
metal out of the joints between the door and the door 
opening, as this opening should be on the circumference 
of the drum rather than on the end—and in making 
brush contacts to the electrodes, it appears simpler to 
rock the furnace back and forth so that the molten 
charge just fails to reach the door at either end of its 
rocking angle. 

RESULTS OF LABORATORY TESTS 


A small furnace of this type was built and tried out. 
This was rocked back and forth by hand on tracks. It 
was cheaply constructed from materials at hand in the 
laboratory and was not expected to give very good re- 
sults on power consumption, as the drum was too small 
to allow the refractory lining to be of desirable 
thickness. 

The laboratory furnace held about 100 lb. of charge, 
and operated on 50 to 75 volts and 500 to 700 amperes 
at a power factor of 85 to 90. The usual power input 
was about 30 kw. Graphite electrodes 2 in. in diameter 
were used. 

A number of different alloys were melted in the rock- 
ing furnace. In melting 1092.1 Ib. of yellow brass, made 
up of 45 per cent ingot, 55 per cent copper and zinc, the 
calculated analysis being 65.6 per cent Cu, 34.4 per cent 
Zn, 1080.4 lb. of ingot was obtained, analyzing 65.9 per 
cent copper, 34.1 per cent zinc. The metal loss by 
weight was 1.06 per cent which includes both volatiliza- 
tion and mechanical loss by spatter in pouring. The 
average pouring temperature was 1080 deg. C. 

On manganese-bronze chips (40 per cent zinc) the 
furnace gave a net metal loss of 3.0 per cent while the 
same lot of chips melted in oil-fired crucible furnaces 
in commercial practice gave 7.2 per cent loss. 

Yellow brass chips (25 per cent zinc) gave 1.6 per 
cent net loss, red brass chips (10 per cent zinc) 1.0 per 
cent. 

A fine concentrate (20-mesh) from brass-furnace 
ashes, obtained in the manufacture of an alloy of 80 per 
cent copper and 20 per cent zinc, analyzed 71.0 per cent 
copper and 14.3 per cent zinc, the balance being ash, 
etc. After melting in the furnace 99 per cent of the 
copper and 50 per cent of the zinc in the concentrate 
were recovered. This material is usually sent to the 
smelter and refined in a reverberatory furnace, not all 
of the copper and none of the zinc being recovered. 

Yellow brass ingot (25 per cent zinc) was remelted 
with 0.5 per cent loss. Red brass (10 per cent zinc), 
made from red gates, scrap copper, yellow chips, lead 
and tin, was melted with 0.5 per cent loss. 

Heavy German silver scrap (18 per cent nickel, 56 per 
cent copper, 26 per cent zinc) which gave 1.8 per cent 
loss on commercial melting in coke fires was melted 
with 1.2 per cent loss. 

Sound copper castings were made from metal melted 
in the furnace. 
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Red brass of 814 per cent copper, 84 per cent zinc, 
6 per cent lead, 4 pe cent tin, made from red and yellow 
ingot and scrap copper, was melted in one series of tests 
with the following results, the furnace beimg cold at the 
start. 











TABLE I. 
Weight Time Arc Pouring Kw.-Hr. per 

Heat of Charge, Was On. Temp., Kw.-Hr. 100 
No. Lb. Minutes °C. Used Lb. 
L 34 127.3 57 1,140 40 303 
L 35 127.75 50 1,180 30 25 
L 36 128.5 50 1,220 26 2 
L 37 126.5 37 1,220 22} 17 
L 38 129.5 36 1,220 19 14 

Total 639.55 Av. 46 Av. 1,200 Total 138} Av. 212 


The total elapsed time for the five heats, including 
charging and pouring, was 5 hours; 630.9 Ib. ingot 
poured and 7.45 lb. metal from spillings, etc., recovered, 
giving a gross metal loss of 1.35 per cent and a net loss 
of 0.2 per cent. 

The power consumption, at the rate of 430 kw.-hr. 
per ton on a five-hour run, starting from the cold, and 
at the rate of 295 kw.-hr. per ton when the furnace is 
hot, with the metal heated to 1200 deg. C, is surprisingly 
low for so small a furnace. 

The results above show that the rocking furnace is a 
type capable of giving low metal loss and low power 
consumption. When the furnace was not rocked while 
melting alloys high in zinc, pressure built up within the 
furnace and zinc losses were high. 

DESCRIPTION OF COMMERCIAL FURNACE 


The laboratory tests having demonstrated the prob- 
able usefulness of the type, a furnace of commercial 
size was designed. 

The Detroit Edison Company had long been interested 
in electric brass furnaces as a possible outlet for elec- 
tric power, and offered to co-operate by constructing a 
rocking furnace for commercial test without expense to 
the Bureau of Mines except for the salaries and ex- 
penses of its representatives while supervising the test. 

Sketches of the furnace design were given the Detroit 
Edison Company, which refined the design, made the 
working drawings, constructed and erected the furnace. 
Two views of the furnace are shown in accompanying 
illustrations. 

The drum is 5 feet in diameter by 5 feet long. The 
lining is 12 in. thick, and consists of Sil-o-cel brick on 
the outside, special heat-insulating brick in the middle 
layer and corundite brick (a very refractory firebrick 
high in Al,O,) in the actual hearth lining. The hearth 
is 3 feet long by 3 feet in diameter, taking charges of 
1300 Ib. and upwards. The electrodes are 4 in. diam- 
eter graphite, threaded for continuous feed, and are 
adjusted by screw-operated supports of the lathe-slide 
type. Single-phase, 60-cycle current, stepped down to 
120 to 130 volts is used, 30 kva. being available. Elec- 
trode adjustment is by hand, and, to stabilize the arc 
an external reactance is used which brings the power 
factor of furnace plus reactance, measured at the fur- 
nace switchboard, to about 85. The open circuit volt- 
age falls to about 106 to 116 volts under load. The cur- 
rent varies between 1000 and 2000 amperes, 1650 am- 
peres being about the average. The power input can be 
varied by altering the length of the arc, and runs from 
100 to 200 kw. averaging about 165 kw. 

The flexible leads and the water hose for electrode 
cooling are given slack to allow rocking the furnace, as 
is clearly shown in Fig. 1. 
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The rocking of the furnace during melting is done 
’ automatically by means of a control device which can 
be set to give a “safe rock” of 80°, the limit of motion 
being such that the metal just does not run into the 
spout. After the charge has begun to melt, the “safe 
rock” is started. It is called the “safe” rock because 
the angle is such that solid charge will not fall on the 
electrodes and break them. A complete oscillation on 
safe rock takes 134 seconds. 

During the safe rock the solid metal is swashed about 
in the molten part of the charge and is tumbled over, 
so that fresh surfaces receive direct radiation from the 
arc. As melting goes on, the rocking angle is in- 
creased by turning the handle of the control device 
from time to time, until, when the metal is all melted, 
the furnace is on the “full rock” of about 200°. On 
full rock the metal washes the whole circumference of 
the hearth save the height of the charging door and a 
few inches above and below it, so that metal does not 
splash into the door joint. A complete oscillation takes 
534 seconds. 

The reversal of the 5-hp. motor at either end of the 
rocking angle is done by contactors, operated by sole- 
noids actuated by the contacts on the control device. 

When it is desired to depress the spout past the lim- 
iting point of the automatic rock, for pouring, the con- 
trol device is switched out and the solenoids are operated 
by a reversing switch. 


COMPARISON WITH COKE-FIRED FURNACES 


The furnace is installed at the plant of the Michigan 
Smelting and Refining Company, Detroit, Michigan, 
which makes brass ingot to customers’ specifications 
from chips, scrap and junk of various kinds, by means 
of strict chemical control. As the firm makes no sand 
castings, but ingot only, no observations were possible 
on the comparative quality of metal melted in the elec- 
tric furnace and in the coke fires. All the metal melted 
was poured into ingot which went into the regular out- 
put of the plant. As far as could be told by analysis 
and appearance, the electrically melted metal was of at 
least as good a quality as that from the coke fires. On 
alloys high in lead there was somewhat less segregation 
than in the metal melted in crucibles, and on charges 
high in zine, the zinc content of the metal from the 
electric furnace was higher than that from the same 
charges melted in the coke fires. 

As there is generally much oil on the borings and 
some non-metallic material in the other scrap, the true 
metallic content of the charge is seldom accurately 
known. Hence the net metal losses cannot be exactly 
determined. 

The metal losses were therefore compared with those 
of the coke-fired crucible furnaces operating on the 
same charge. 

From 102 tons of metal melted in strict comparison 
with the crucible furnaces, the rocking electric furnace 
produced 3626 Ib., or 1.8 per cent more metal from the 
same charge than did the coke fires. The alloys melted 
ran from 90 per cent to 66 per cent copper, 1 per cent 
to 9 per cent tin, 13 per cent to 264 per cent lead, 0 to 
50 per cent zinc. 

The comparative metal losses on a few alloys in the 
electric and the coke fires are given in Table II. 
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The rocking furnace gave alloys that analyzed very 
close to the calculated analysis, especially if the diffi- 
culty of calculating the analysis of a scrap charge is 


TABLE [I. 
Per Cent Loss Per Cent Loss 
Composition Weight (Metal, Oiland (Metal, Oil 
Per Cent Dirt) Coke Dirt) Electric 
Cu Sn Pb Zn Lb. Fires rnace 
85 5 5 5 6,576 4.6 3.2 
84 7 8 1 11,600 7.0 3.7 
84 6 10 0 14,306 2.4 1.8 
79 9 10 2 11,790 3.6 2.1 
78 2 10 = 15,840 71 $1 
76 8 13 3 11,805 4.0 33 
73 ~ 20 3 14,392 3.7 __ 
67} 4 263 2 5,224 3.0 2.4 
67 1 2 30 7,200 8.0 5.1 
TABLE III 

Per Cent Copper Tin Lead Zinc 
EE bb nk cage ind shor teas 76.0 8.0 13.0 3.0 
Dh.» icbcbawessseubheene<s 75.9 8.3 13.1 2.7 
Dt. aispimkerevaeeseeasa ene 7.0 8.0 13.0 3.0 
ee Bein ie ase kke nee 76.2 8.0 12.4 3.2 
DNL. ci nedcdeaueeethudad seen’ 85.0 5.0 5.0 .0 
Electric toss theeies e6ennsececeae 85.2 4.9 4.8 B:5 
ADs va des csdeedesdnwekaeekes 83.0 4.0 6.0 ie 
NC os 6cbheenavnwkuenthnee 82.9 4.4 5.7 9 
ee eee, Soe 67.0 1.0 2.0 q2-¢ 
PR Cede ne gs Kare oa a ok OSM 66.6 1.0 2.0 30.4 
Mid 0084 abedenend ones wend’ 68.4 0.5 Fe 29.3 
i bahiin Sonikuiie ka a6 eb one 68.0 1.0 7.0 24.0 
St i i ae a de 67.9 we plee ae 
Coke. . 69.9 eae ° 


considered. Characteristic analyses are given in Table 
III. 

There was no difficulty in draining the metal com- 
pletely from the hearth, and alloys of different com- 
position could be made one after the other without con- 
tamination by metal remaining from the previous heat. 

The power consumption on 10-hour operation, with 
no night heating is shown in Table IV, which gives a 
résumé of 5 days operation. 

The power consumption on 24-hour operation is shown 
in Table V, for a 4-day run. 

In the 24-hour tests tabulated in Table V and in a 
10-hour run just preceding, in which the 753 Cu, 73 Sn, 
14} Pb. 3 Zn alloy was melted, the charge was as follows: 











a rk ard i ine ain cha a eee 25,200 Ib. 
ic cnc davwhedueeen 11,200 Ib. 2% oil = 224 lb. non-metallic 
Medium brass -- 1,540 Ib. 
a A ID SS ag! 10,987 Ib. 
SS cna. < cusped be an wews pian 552 Ib. 
I RIES SM ie 3,906 Ib. 
Sr 1,400 Ib. 3% oil = 2 lb. non-metgllic 
54,805 266 
For the 86 Cu, 6Sn, 10 Pb alloy there was scharged: 
Ea ino kchssegavhdnawd ee sletee 16,000 Ib. 
PELE DR REI re MERE 4,704 Ib. 
Pb. 96 Ib. 
20,800 Ib. 
Ds 5 nop 5 aesaeuessedbea 75, 605 Ib. 


* 266 Ib. non-metallic 


"75,339 Ib. metallic 
There was obtained: 
53,841 Ib. pot ingot 753 Cu 
20, 149 Ib. good ingot 86 Cu 


73,990 Ib. total ren ingot, 1,349 Ib. gross loss, or 1.8 per cent. 
63 lb. scrap 
43 lb. scrap bee Cu 
300 Ib b. metallics i in 569 Ib. skimmings from 75} Cu cent. setae in 
130 Ib. metallics in 246 lb. skimmings from 86 Cu pf ta mol by assay 


365 lb. metallics in 429 Ib. ladle skulls from 86 Cu 
74,891 total metallic recovery—448 lb. net loss, or 0.6 per cent. 








85 per cent. metallic 


On the basis of power read on the high-tension side 
of the transformer, per ton of metal poured, 336 kw.-hr. 
per ton, on red brass poured at 1180 deg. C. average 
temperature. For 24-hr. operation the figure is about 
260 kw.-hr. per ton for red brass. 

The electrode consumption was 16.3 lb. while melting 
21660 Ib. of metal, or 14 Ib. per ton, equivalent to about 



















40 cents at present electrode prices. To this must be 
added the loss due to accidental breakage. There were 
nine breakages in melting 72 tons, four of which were 
due to the charge being so bulky that it fell against the 
electrodes when rocking started, and five to the elec- 
trodes being hit, while bulky material was being charged. 
The design of the furnace has now been altered so as to 
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deg. C. is melted, the lining cost will be still lower 
If very hot bronze is to be produced, say at 1300 deg. 
C., the roof and upper portions of the ends should be 
lined with zirkite bricks. 

Accurate temperature control is very easy in the rock- 
ing furnace, since at the end of a heat, after the “full 
rock,” the walls are no hotter than the metal, and there 





















































allow the electrode tips to be withdrawn into the walls 
during the charging of bulky material. When an elec- 
trode does break, if nipple joints are used, the breakage 
is usually of the nipple only. 

Since the operation was experimental, it is not yet 
possible to give exact figures on the life of a lining, but 
as near as can be estimated the relining cost for labor 
and material should be well under 50 cents per ton with 
a corundite lining when melting red brass poured at 
1150-1200 deg. C. If only yellow brass, poured at 1100 











TABLE IV 
s 
a oO - _— a 
i ° e & Lo] ' — 
a 2 =“ . ¢ = 7 = sy " 
F a a oe gE 5 MB BF 
Ss) 3 5 = ° > o 4 h- a i?s 
S o & . A & . © 2 oa 
Heat _ Alloys 73 2 8 ze 3 S £ 85 £6 
Date No. Cu Sn Pb Zn 7. & 25) vA 4} = Ay 5 3 D a Remarks 
. . s 2000°F. | Furnace cooler than usual, not run previous two 
Nov.5 192 85 5 9 | Average 1314 3:40 257 4 261 1095°C. | 20.0 days. No. 192includes thr. 20 min., 100 kw - 
aie hr. preheat 
193 85 5 9 | 1314 1:50 219-3222 { 2030F. | 17.0 
194 79 9 10 2 1304 1:35 «196 «2198 { 212308 15.0 
195 79 9 10 2) 1304 1:30 «190 «2 «192 { P200CF 14.5 
196 79 9 10 2 1304 «1:40 «1903 t93| 220008. | 15.0 Time includes 20 min. charging heat 197 
Day total, 5 heats 6540 10:15 1052 14 1066{ 71! 6360 1162 16.3 18.3 
Nov.6 197 79 9 10 2 ( 1306 1:45) (2353238 { 712 18.5 
198 79 9 10 2) & 1304 «1:30 «1993 202{ 7122 | 15.5 
| # / 2250°F. | 
199 79 9 10 2) Beh | 1306 1:40 186 2 188{ 123900. f---. «++. 4.5 
200 79 9 10 2/ sSE | 1306 1:40 176 2 178{ TF98CE jb... wee 13S 
201 79 9 2] 3 | 1304 «1:30 162, 2164 | 2100. 12.5 
202 79 9 10 2) | 1304 1:45) 60-2 62, 2 Yas Time includes 20 min. charging heat 203 
Day total, 6 heats 7824 «9:50 1118 14 1132{ 7183°F- | 7571 1236 14.7 16.3 
Nov.7 203 79 9 10 2) ge _g [ 1304 1:35 215 3 218 21230F. | 17.0 
| S.- Soa . ; 
Soak } 2165°F. | 
20479 9 10 2! SEES ! 1304 1:40 19521974 Tigsec: f=. ---- 15.0 
205 79 9 10 2 ..-.... 1304 1:30 «180 «2 = «182/ 21238 3 cise ae 
| ° 
26 79 9 10 2 1304 1:35 1732S PSM 08.5 
~ 207 84 6 10 0) » { 1304 1:40 165 2 167{ 71300. 13.0 
ox . 1950°F. | Includes 50 minutes delay by broken electrode 
208 874 5 7 ? S ' 1304 2:30 178 ; tet 1065°C. | s sees 14.0 broken in charging bulky charge, also 20 min- 
utes charging heat 209 
Day total, 6 heats 7824 16:30 1106 14 1120/ 271207. | 7583 1210 14.4 16.0 
Nov.8 209 84 6 10 0| 1300 3:00 246 «2 «2484 2030 F. | 19.0 Time includes | br. 10 min. delay due to broken 
| | 2175°F { electrode due to bulky charge. Long delay 
210 84 6 10 0} 1300 =: 1:40 198 3 201; 190°C. | 15.5 due to nipple being over-size and requiring to 
| pe | (2175°RF. } be filed down 
211 84 6 10 O os { 1300 2:05 188 2 190 / 1190°C. | 14.5 Includes 25 min. adjusting electrode holder 
. 2175°F. | 
212 84 6 10 0 1300 «1:30 «169 3172 ¢ 190°C. | 13.5 
213 84 © 10 0 1300 1:50 «170 «1 t7n{ Z1280F | 13.0 Includes 20 min. charging No. 214 
Day total, 5 heats qseo 10:05 97t 11 sez{ oer. | O80 feep 15.1 16.9 
Nov.9 214 84 6 10 0 1300 1:45 223427 { FIZRCE | w-9 
ef 
215 84 6 10 0 ; 1300 2:05 198 «3 «201 { 220008. 15.5 
216 84 6 10 0} FS | 1300 1:00 195 2 197{ 2160°R 15.0 
| 32 = | 
217 84 6 10 0) 1300 1:45 «189-3192 { 223008 14.5 
218 84 6 10 0} 1300 «1:25 «165267 { Z1SO8F 13.0 
| 175°C. | 
Day total, 5 heats 6500 8:50 970 14 984{ Togo } 6407 1073 15.2 16.7 


is no heating up of the charge from hotter roof and 
walls when the power is shut off, as is the case with 
those types of furnace where the heat is reflected down- 
ward from the roof. After cutting off the arc, the tem- 
perature falls very slowly, about 2 or 3 deg. C. per 
minute. By running the are a minute or so every 10 
or 15 minutes, a charge can be held at pouring tempera- 
ture for an indefinite period. 

One man can operate the furnace, with the aid of a 
helper while charging. Were automatic electrode con- 
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tro! used, which could easily be done, one man could When making yellow brass from new materials so that 
proably attend to two furnaces. addition of much spelter is required, the zinc, vaporized 

‘; ne output per man-hour was greater from the rock- during the addition of the spelter to the molten charge, 
ing furnace than from the coke fires. The working tended to condense in the clearance between the elec- 
con.itions are much less severe and more healthful with trode and the hole through which it entered. This 
the electric furnace than with the coke fires, and a man _ would then freeze, solder the electrode in place and cause 


TABLE V. POWER CONSUMPTION ON 24HR. OPERATION 


Kw.-Hr. 
Are Plus Equiv. 
Rocking Kw.-Hr. 




















. Motor on Pri. 
Conseq. Day Weight Alloy Elapsed Melting Readon Pri- Kw.-Hr. 
Heat Heat of Charge Per Cent Time Time Secondary mary rTon 
Date No. No. Lb. Cu Sn Pb Zn Hr. Min. Hr. Min. Side Side Charged Remarks 
Apr. 30 261 1 1,305 753 73 144 3 . = 1 47 229 ee are Stested of 6:30a.m. Furnace idle since 4:30 ».m., 
r. 
262 2 1,305 75% 74 144 3 ee . 1 28 192 . 
263 3 1,305 754 74 14 3 |S .. a 168 
264 4 1,305 753 74 14 3 1 44 1 15 152 
265 5 1,305 75% 74 14 3 1 44 1 15 144 ae cara 
266 6 1,305 754 74 14 3 2 12 . & 141 Buc oe 30 min. (included in elapsed time), adding elec- 
trode sections and taking new grips 
267 7 1,305 75 3 iat 3 1 30 —< ane 153 
268 8 1,305 753 74 14 3 1 35 58 156 
269 9 1,305 75 74 143 3 1 41 on 151 
Midnight 270 10 1,305 753 7} 14 3 1 33 ’ 3 146 
271 1 1,305 75% 7% 14 3 1 33 55.) Se 143 
272 12 1,305 754 7) 14 3 1 47 1 6 149 
273 13 1,305 75% 7} 14 3 -% . @ 159 18 min. (included), replacing broken electrode 
nipple; heat ended 5.40 a.m. 
D-y total, 16,965 23 «17 15 11 2,074 2,270 268 
May |! 274 1 1,305 75 i 144 3 2 11 1 18 143 teins ae 36 min. (included) wait for helpers to pour metal 
275 2 1,305 754 7% 144 3 1 49 1 12 147 
276 3 1,305 75 t 144 3 1 40 > . 152 
277 7 1,305 754 74 144 3 1 35 - 147 
278 5 1,305 754 7) 144 3 1 45 .. 142 = ee 
279 6 1,305 754 74 144 3 3 1 20 160 nen aie 1 hr. 10 min. (included), replacing broken electrode 
and altering cooling cvil 
280 7 1,305 753 7} 144 3 1 32 .. a 151 
281 8 1,305 75 74 «14 3 1 21 57 146 
282 9 1,305 754 74 144 3 1 19 53 145 
783 10 1,305 753 7) 144 3 1 23 55 151 
Midnight 284 1 1,305 753 7} 144 3 1 31 56 152 
285 12 1,305 754 7) 144 3 1 34 1 1 152 
286 13 1,305 7.3 7) 143 3 1 20 48 141 
287 14 1,305 754 74 144 3 1 35 53 147 caeka “A 
Day total, 18,270 23 (35 14 27 2,076 2,272 249 End of heat at 5:20a.m. 
May 2 288 1 1,305 753 73 144 3 1 35 1 5 150 pies en Heat started at 6:35 a.m. Furnace idle | hr. 25 min. 
betv een shifts 
289 2 1,305 754 7% iat 3 1 25 52 145 
290 3 1,305 754 7h 14h 3 1 25 57 143 
291 4 1,305 754 7h 14) 3 1 20. 55 144 
292 5 1,305 753 7} 1a 3 1 35 . os 144 patate wie 
293 6 1,305 754 7) 144 3 . vo a ae 141 kehe coed Much delay in pouring this heat—no helpers 
294 7 1300 84 6 10 0 1 31 1 04 140 nes neil 
295 8 1300 84 6 10 0 1 18 cs a 150 ate bien Furnace idle 45 min. at change of shifts, between 
294 and 295 
296 9 1300 84 6 10 Q@ 1 48 59 158 
297 10 1300 84 6 10 90 1 22 52 151 EY, ave 
298 1 300 84 6 10 O 2 13 ’ & 156 a7? ees 39 min. (included), replacing broken electrode 
Midnight 299 12 1,300 84 6 10 0 1 28 59 162 
300 13 1300 84 6 10 90 1 37 1 10 179 ip sgiee 
301 14 1300 84 6 10 0 1 49 1 12 163 a 4 ney Heat ends 5:20 a.m. 
Day total, 18,230 22 05 13 59 2,126 2,318 254 
May 3 302 1 1,300 84 6 10 6=60 1 43 1 14 167 oi iet ives Heat started 6:45, furnace idle | hr., 35 min. be- 
tween shifts 
303 2 1,300 8 6 10 0 1 43 1 22 158 vem v6t's Furnace idle | hr. between 302 and 303; operator 
in conference 
304 3 1,300 84 6 10 0 ; ;.4 158 cr sues Furnace idle 14 hr. between 303 and 304. Broke 
electrode charging 304; none on hand; wait for 
one from machine shop 
305 3 1,300 84 6 10 90 1 44 1 17 159 dies esis 
306 5 1,300 84 6 10 0 1 50 1 16 166 coo anit 3 ae. patching electrode hole between 304 and 
307 6 1,300 84 6 10 0 1 35 1 10 162 
308 7 1300 84 6 10 0 1 23 1 10 162 eatin 
Mianight 309 8 1,300 84 6 10 0O 2 15 .- ¢ 165 ori ae 42 min. (in z cluded) delay. Brokeelectrode ni>- 
ples charging 
310 9 1,305 753 7) 144 3 1 19 55 152 
311 10 1,305 753 7) 143 .3 1 14 , 140 nate 
312 11 1,305 754 7) 143 3 1 21 — 142 he woe 
313 12 1,305 754 7) 144 3 1 36 1 13 144 wah Zine Last ladle poured 6:35 a.m. 
I total, 15,620 19 38 13 41 1,875 2,005 262 
4-Jay total, BG rice bs © ai et Las aoe ew ea 8,865 257 


of ‘2ss rugged physique than is required for coke fires breakage. Such trouble was later obviated by the use 
cen readily operate the rocking furnace. of graphite sleeves about the electrodes and by the 
Various modifications and improvements in design proper arrangement and operation of the electrode 
wer: made during the tests, and others that could not coolers. It was also found feasible to charge the zinc 
we! be made on the first furnace are being incorporated with the rest of the charge instead of speltering at-the 
in other furnaces of this type now being built for De- end of the heat. 
troit firms. The electrodes were at first introduced into Comparing the cost of melting on a 10-hour schedule 
the furnace directly through the refractory walls. in the rocking electric furnace and in the coke fires of 
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the plant at which the test was made, the sum of the 
cost per ton of charge for electric power, interest and 
depreciation, electrodes, linings, and for heating ladles, 
is just about one-half of the cost per ton of charge of 
the single item of crucibles at present prices and at 
present crucible life. The value of the metal saved by 
the electric furnace is about twice the cost of the coke 
used by the coke fires. Hence a huge saving is possible 
by electric melting under present conditions; and even 
at pre-war prices for crucibles, coke and metals, the 
rocking furnace will show a smaller, but still a distinct, 
saving. On 24-hour operation the balance in favor of 
electric melting is still more marked. 

From data on hand on the power consumption of 
other types of electric furnaces, it appears that, when 
operated on the same alloy, heating it to the same tem- 
perature, and running the same number of hours per 
day, the rocking furnace is somewhat more efficient than 
the direct-arc and urrocked indirect-arc types, very 
much more efficient than electric furnaces of types in 
which heat is reflected onto the charge from the roof, 
and very little less so than the induction furnaces. 
These conclusions follow not only from the data at hand, 
but from the method of application of heat in the various 
types, those with the source of heat at a distance from 
the charge being less efficient than those. where the heat 
is developed close to the charge; the induction furnaces 
in which the heat is developed in the charge itself should 
be the most efficient. On account of the washing of the 
walls with the metal, the rocking furnace should theo- 
retically come next to the induction type in thermal 
efficiency. 

COMPARATIVE METAL LOSSES 


In magnitude of metal losses, the rocking furnace 
gives at least as good results as any other type of elec- 
tric furnace. The only possible loss is from the stream 
of metal while pouring, as the furnace is sealed tight 
while running. Volatilization from the stream while 
pouring is of course about the same in all types of 
furnaces. 

In closeness of control of the temperature of the melt 
the rocking furnace is superior to any save the induc- 
tion type. In thorough mixing of the charge, the rock- 
ing type is about on the same plane as the induction 
type, and markedly superior to the other types, where, 
in large sizes, segregation in the bath may be a serious 
problem. For example, the following shows the analysis 
for copper of the first ingot from the first ladle and: of 
the last ingot from the last ladle when melting 1200- 
Ib. charges of 60 per cent Cu, 37 per cent Zn, 3 per cent 
Pb. 


Heat First Ingot, First Ladle Last Ingot, Last Ladle 
322 59.76% Cu 59.54% Cr 
323 59.78% Cu 59.66% Cu 


In ability to change from one alloy to another, it is 
superior to the vertical-ring induction type; and in abil- 
ity to operate cheaply when used but 10 hours a day, 
without night heating, it is ahead of the vertical-ring 
induction type and of the reflected-heat types. 

The rocking furnace can handle alloys of any zinc or 
lead content, being superior on this score to direct-arc, 
unrocked indirect-arc and induction types. The elec- 
trode cost compares favorably with other arc furnaces. 
With equal conditions of operation, and suitable refrac- 
tories in each type, the cost of lining will prob- 
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ably be about the same as with most other tynes, 
Labor cost should be about the same in all hand-regu- 
lated arc furnaces. With automatic regulation, which 
can be applied if desired, the rocking type should show 
a labor cost about the same as that of any other type. 


LOAD WITH ROCKING FURNACE NoT So STEADY A>: 
WITH INDUCTION TYPE 


From the electrical point of view, of desirability of a 
steady load, the rocking furnace does not have so steady 
a load, and hence, on this score, is not so desirable as 
the induction furnaces or granular resistor furnaces. 
It does not require special transformers, as the granu- 
lar resistor type does. It lacks the electrical advantazes 
of multiphase furnaces. In very large sizes, two arcs 
could be used in the rocking type, but in sizes up to one 
ton, single-phase operation is required, and in a plant 
so located that the power supply must be of limited ca- 
pacity, a single-phase arc furnace, with its fluctuating 
loads, may not be satisfactory from the electrical point 
of view. Such fluctuation is no drawback in Detroit 
nor would it be in most cities or large manufacturing 
towns. 

From the results on furnaces of 125 and 1300 Ib. ca- 
pacity, it appears that the rocking type can be built in 
a wide range of sizes without showing a great loss of 
efficiency in the smaller sizes. This type can doubtless 
be built in as large sizes as the brass industry could 
normally use. 

In first cost, the rocking type should be no more ex- 
pensive than other electric furnaces. 

While further tests in different plants and under dif- 
ferent conditions, which will, at least in part, be made 
in the near future, are neded to give accurate data on 
the complete performance of the rocking type of fur- 
nace, it would seem from the results so tar that it may 
be of distinct value in the brass industry, especially 
under present conditions as to crucible prices and qual- 
ity, fuel supply and prices, and metal prices. 

At the conclusion of the tests conducted by the Bureau 
of Mines, which covered over 300 heats, the experi- 
mental furnace was put on regular production by the 
Michigan Smelting & Refining Co. Four one-ton rock- 
ing furnaces are being built for this company and two 
for the Electro Bronze Co. 


LICENSES TO MAKE FURNACE GRANTED BY 
BUREAU OF MINES 


The patents taken out by the Bureau of Mines'on the 
rocking furnace have been assigned to the Secretary of 
the Interior as trustee, and free licenses to operate un- 
der them can be obtained by making application through 
the Director of the Bureau of Mines. 

Grateful acknowledgement is made to Cornell Uni- 
versity for use of the well-equipped Cornell electric fur- 
nace laboratory in the work on the laboratory furnace; 
to Dr. J. M. Lohr, formerly of the Bureau of Mines, for 
aid in the work on the laboratory furnace; to the Michi- 
gan Smelting and Refining Company for facilities for 
the test, and to the Detroit Edison Company, and par- 
ticularly to Mr. E. L. Crosby of the latter firm, for 
never-failing co-operation. 

A more detailed account of the tests of the rocking 
furnace will soon be published as Bulletin 171 of the 
Bureau of Mines. 
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Two United States powder plants to cost $45,000,000 
each are under construction. 
* * * 


The United States Ordnance Department manufac- 
tures about 100,000 parts. One type of gun with its 
carriage has 7990 parts, exclusive of accessories. 

* * * 


Exports of gold for the calendar year to Mar. 15 
have amounted to $10,000,000 with imports of some- 
what less than $8,000,000, leaving a balance of gold 
movement against us for the year of $2,137,000. 


* * * 


She!l borings and turnings in marketable quantities 
are beginning to appear as factors in scrap-steel quo- 
tations; 6000 tons were recently sold at $24 per ton. 
Sales of bars rolled from discarded shell steel are also 
noted. 

* * * 

The Government wishes to enlist every man, woman 
and child of the nation in war-saving service. When 
anyone buys war-savings stamps he enlists in the pro- 
duction division of the nation, thereby supporting and 
backing up the fighting divisions which are in France 
and on the seas. 

* *& # 

The War Trade Board announces that arrangements 
have been consummated with the government of the 
Belgian Congo whereby a limited quantity of those 
commodities most needed by that colony will be licensed 
for export. Prospective importers in the Belgian Congo 
will be required to obtain the approval of the govern- 
ment of Belgian Congo for all orders. 

* * * 


A new use for thrift stamps has been found by a Chi- 
cago shirtwaist manufacturer. He employs several hun- 
dred girls, and has been greatly inconvenienced because 
such a large proportion of them were late at work every 
morning. He ‘announced that he would pay every girl 
in his employ 5 ‘per cent. additional wages, in thrift 
stamps, each, week if she was not late more than a total 
of three minutes each week. Tardiness was completely 
eliminated the very first week of the experiment. 


a ee 


The steel collier Tuckahoe was launched from the 
Camden ways of the New York Shipbuilding Co. on 
Sunday, May 5, establishing a world’s record in rapid 
ship construction. The record was 27 days, 2 hours and 
50 min. This means that in that period a 5550-ton steel 
steamship was built from keel to truck and launched 
practically complete in every detail—boilers set, en- 
gines installed, masts stepped, funnel in place, propeller 
fitted, rudder hung, and only finishing touches to be 
put on. This ship was to have been delivered on June 
15, but the company got her out 41 days ahead of time. 
The vessel is 330 ft. long with 50-ft. beam, and will have 
a speed of 104 knots. 


Speed Up—We have got to win the war 
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Last March the International Banking Corporation 
inaugurated a savings department, the first such insti- 
tution in China under American auspices. Deposits 
were $3000 Mexican the first day and for 10 subsequent 
days they averaged $5000, the aggregate deposits at the 
end of 10 days exceeding $50,000. Much of this money 
was deposited by Chinese living outside the legation 


quarter. The International Banking Corporation pays 
4 per cent. interest on these savings. Deposits made be- 
fore the fifth of the month draw a full month’s interest. 
There seems to be every reason to believe that the sav- 
ings department will be increasingly patronized by 
natives, who have great confidence in American financial 


institutions. 
* * * 


The War Trade Board announces that until further 
notice licenses authorizing the exportation of postage 
stamps, revenue stamps and other stamps of similar 
character, either canceled or uncanceled, may be granted 
for the transmission only by registered or by first-class 
mails. The parcel containing the stamps shall bear 
plainly marked on the wrapper the license number, the 
description of contents and the name and address of 
the consignee, followed by the words, “In care of the 
Executive Postal Censorship Committee, 641 Washing- 
ton St., New York City.” The name and address of the 
consignor must also appear on the wrapper, and the 
postage must be fully prepaid to the country of final 
destination. Applications for licenses should be sent to 
the Bureau of Exports, War Trade Board, Washington, 
D. C., or any of the branch offices of the War Trade 
Board. Postage stamps appear on the export conserva- 
tion list of Apr. 15, 1918, and since that date revenue 
stamps and other stamps of similar character, canceled 
and uncanceled, have been added to the conservation list. 

* * * 


To guard against the waste and serious loss'resulting 
last winter from: the shipment iof dirty. coal; which occu- 


. _pied: car space and. also seriously decreased industrial- 


plant efficiency, the Fuel Administration has organized 
a division of inspection with C. M. Means as manager. 
A chief inspector has been appointed in each of 21 rep- 
resentative districts, to whom the necessary assistant 
inspectors will be added. They will examine the coal 
in the mines, also when it is dumped from mine to 
tipple, watch the picking tables, and again inspect the 
coal as it is loaded in cars for shipment. Standards 
will be established for insuring proper preparation ac- 
cording to use, so that all coal shipped will be of the 
quality required for its particular purpose. By con- 
demning coal at the mine a great improvement in the 
transportation situation should result in that the rail- 
roads will in effect be hauling heat units, not ash. 
Miners who get out dirty coal will be penalized and a 
bonus system is being developed. Mines that cannot 
supply properly prepared coal will not be allowed to 
ship by rail. 
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The Worcester Spring! leeting 


The following extracts are taken from 
among a number of interesting papers read 
at the spring meeting of the American 
Society of Mechanical Engineers held at 
Worcester, Mass., June 4 to 7. Other de- 
tails will be given later. 

“Efficiency of Gear Drives” was the sub- 
ject allotted to C. M. Allen of Worcester, 
Mass., a member of the society, and F. W. 
Roys, a non-member. The paper showed that the usual 
method employed in determining the efficiency of a 
gear drive is one in which the power loss is obtained 
by measuring the input and output and subtracting the 
latter from the former. In good drives, however, the ef- 
ficiency is high and the input and output are very nearly 
equal, and any error in their measurement will result 
in a large percentage of error in their difference, or 
the power loss. It is therefore evident that a method 
by which the power loss may be directly measured will 
be much more accurate. The authors described such a 
method developed recently in the mechanical engineer- 
ing laboratories of the Worcester Polytechnic Institute. 
In the apparatus used an electric motor is so suspended 
in a cradle that both its armature and field are free 
to turn. The armature shaft is connected directly to 
the pinion gearshaft and the driven shaft directly to 
an Alden absorption dynamometer. The reaction of 
the motor field is balanced by the action of the dyna- 
mometer through a simple lever, the arms of which are 
accurately proportioned to the ratio of the gears. Re- 
sults of tests on bevel-gear and worm-gear drives are 
given in tables and charts, and from the form of the 
curés presented and the consistency of the data the 
authors conclude that the method described is ap- 
parently the best yet devised for testing gear drives 
of all types. 

F. Hymans of New York, a member of the society, 
spoke on “Stresses in Machines When Starting or 
Stopping,” in which he said that for the intelligent 
determination of the dimensions of machine parts it 
is necessary that the forces acting thereon be known. 
The calculation of these forces follows at present one 
of two methods. The first assumes a state of equilibri- 
um for the machine, which, however, exists only when 
the machine runs at constant speed or is at rest. In 
the second the machine is considered to consist of rigid 
parts, but their acceleration at start or stop is con- 
sidered. Neither of these methods leads to even 
approximately correct results. A new method for the 
correct evaluation of the forces acting on machine parts 
during start or stop is developed and illustrated by 
application to a vertical-geared hydraulic hoisting 
machine. It is shown that the stresses during start or 
stop depend on the inertia and elasticity of the parts, 
their distribution throughout the system and on the 
magnitude and nature of the accelerating force. Vibra- 
tions of start or stop always occur, but whether they 
are pronounced and give rise to dangerous stresses 
depends to a very great extent on the character of the 
accelerating force. 
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“A Self-Adjusting Spring Thrust Bear- 
ing” was the title of a paper read by L. 
. G. Reist, Schenectady, N. Y., another mem- 
,rom ber of the society, and is as follows: 


It has been shown that the pressure on 
the babbitted surface of an ordinary journai 
bearing varies greatly in different parts of 
the circumference of the bearing, being greater 
at the center line of the resultant load than 
toward the sides and varying approximately 
inversely with the thickness of the oil film. Whether the 
greater part of this variation in pressure is due to the 
difference in thickness of the film or to the dragging of 
the oil by the shaft to a point from which it cannot readily 
escape is hard to determine. The thickness of the film 
depends apparently on the load per unit area, the viscosity 
of the oil and the surface speed of the shaft. Several in- 
vestigators have shown that with ordinary loads of 100 
lb. average pressure per square inch the thickness of the 
oi! film at the bottom of the bearing is about 0.0002 to 
0.0003 in. With this in mind it will readily be understood 
why the surfaces of the bearing have to be fitted closely 
to the shaft, why the supporting shell must be made rigid 
and, finally, why a soft metal which conforms to the shaft 
is much better for a bearing surface than a hard one. In 
spite of all the care that may be taken only a small part 
of the surface usually fits the shaft to within the afore- 
said dimensions, and the load is borne on a restricted area 
with a pressure many times the average and often many 
times the pressure at the bottom of a perfectly fitting 
bearing. On large bearings it is difficult to prevent the 
metals from touching, a small part sometimes taking suffi- 
cient load to cause wiping of the babbitt at starting. 
“Wiping the babbitt” tends to fit the bearing to the shaft 
under the loaded condition, and may occur only at start- 
ing and not repeat the process afterward, due to a larger 
bearing surface thus being established. It is better, how- 
ever, to avoid this, as the particles of loosened babbitt 
metal may injure or destroy the good part of the bearing 
surface, and there is also danger of scoring the shaft. 





BEARING FAILURES 


In the absence of dirt or grit, bearing failures are due 
to the squeezing out of the oil film. The pressure necessary 
to accomplish this is much greater than is generally known. 
In one case that came to my attention a pressure of 5000 
Ib. per square inch was carried for several hours and the 
babbitted surface was absolutely free from damage. In 
another case a pressure of 2000 lb. per square inch at a 
rubbing speed of 4500 ft. per minute was successfully 
carried. The consideration of such experience led to the 
conclusion that damage to properly lubricated bearings was 
due to failure of the oil film on so small a part of the total 
surface that the unit pressures on these surfaces exceeded 
the values just mentioned. 

In order to maintain a film of oil of fairly uniform thick- 
ness in bearings of the constructions now in use it is 
necessary that the parts which form the bearing surface 
should be exceedingly rigid so that the deflection of the 
bearing surface shall be very small. With this precaution 
and with very accurate fitting it is theoretically possible 
to maintain over the whole surface of the bearing or a 
large area thereof a film of oil sufficiently thin to support 
a fair pressure per inch of bearing. It is for this reason 
that the shells of ordinary bearings are made quite stiff 
so that they will do some supporting even at the ends. 
The ideal condition would be to have the deflection of the 
bearing and shaft the same, but in practice this cannct 
be accomplished. 

The bearing that is to be described departs altogether 
from these principles, and is based on the idea of a bearin™ 
surface which is so yielding, flexible and elastic that ‘t 
may follow the irregularities of the rotating surface witl- 
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out creating at any point a pressure per square inch suffi- 
cie:.t to destroy the oil film. 

\lany of the problems found in the construction of journal 
besvings are met with in the design of thrust bearings. 
Sr-all bearings, up to perhaps 10 in. in diameter, may be 
recdily fitted so that at ordinary speeds the surfaces are 
su iciently accurate to allow a film thin enough to support 
the load without danger of dragging the babbitt. The 
parts must be made quite rigid and the seat is usually 
supported on a spherical surface to correct for slight inac- 
curacies of alignment. 


THRUST BEARINGS 


Thrust bearings for supporting the heavy loads of water- 
wheels and the electric generators driven by them are now 
very widely used. The difficulties in the fitting and use of 
plate bearings are much aggravated as the weight is in- 
creased, on account of the large over-all dimensions of the 
supporting plate. It is true that the surfaces can be fitted 
quite accurately by machining, but I have known cases 
where the surfaces were turned slightly conical so that 
they touched hard on the inner or the outer edge. The 
deflection of the supporting collar on the shaft may allow 
the runner to be slightly dished, or there may be a deflec- 
tion of the supporting surface, thereby dishing the bab- 
bitted seat or causing one side to be lower than the other. 
The self-adjusting spherical seat provided to correct some 
of these difficulties is of doubtful value on large bearings 
on account of the great frictioral resistance which must 
be overcome to make it shift. 

Thrust-bearing surfaces are usually scraped to each 
other or to a surface plate to avoid dangerously high spots; 
but since the oil film is of the order of 0.0002 in. to 0.0003 


in. in thickness the difference in level must be smaller than - 


these values. This work must usually be done without 
load, and no matter how carefully done, when the bearing 
is loaded the parts will probably not fit each other, due to 
deflection. 

A careful study of the above difficulties led me to design 
a flexible bearing surface pressed against the runner by 
springs. It seemed that this would prevent the possibility 
of undue pressure at any point, and compel each element 
of the surface to carry its share of the load and, on trial, 
this solution proved satisfactory. 


THRUST BEARINGS FOR VERTICAL-SHAFT MACHINES 


A typical design of a spring thrust bearing for vertical- 
shaft machines which I designed and tested consists of 
a runner of a special grade of cast iron resting on a thin 
steel ring with a babbitted surface. The babbitted station- 
ary ring in turn rests on short helical springs and is held 
against rotation by dowel pins. A saw cut through one 
side eliminates any tendency of the ring to dish with a 
change of temperature. A high base ring, on which the 
springs stand, is used in connection with a deep housing 
to increase the amount of oil in a surrounding bath. A 
tube in the center forms a retaining wall around the shaft 
for the oil. The springs ordinarily used are wound of 
%-in. round wire and have an outside diameter of 2 in. 
and a free length of 1% in. Under load the springs close 
about * in., and the total pressure is well distributed. By 
this means it is possible to avoid excessive pressures at 
any point. Thus it is safe to run with a much higher 
average pressure than when there is no definite limit to 
the pressure whieh may occur over a small area. 

It will be seen that this type of bearing differs from 
the solid-ring thrust bearing in that one of the bearing 
surfaces is made to yield at any point by using a com- 
paratively thin plate supported by a large number of 
springs. While solid bearings may be used successfully 
for small loads, a bearing which thus automatically ad- 
justs itself to faults in finish and in alignment is prefer- 
abie for carrying very heavy weights. 

Oil grooves are provided in one of the members and 
scmetimes in both. In order to insure proper circulation 
of the oil for cooling purposes, in the case of bearings 
operating at low speed it is necessary to have grooves in 
the rotor. On high speeds these grooves may sometimes 
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be omitted, relying for circulation only on the friction of 
the rotor on the oil while passing the grooves in the stator. 
In many cases we have had very satisfactory results by 
placing radial grooves in both the rotating and the sta- 
tionary surface. It is our practice to have different num- 
bers of grooves in the two plates; for instance, six and 
eight. With grooves in each of the surfaces we have a 
continuous flooding of oil on all the bearing surfaces and 
a very effective means of cooling. Much of the heat would 
otherwise have to be transmitted through the metal of 
the stationary part of the bearing. 

The pressure usually allowed on these bearings is from 
300 to 400 lb. per square inch, the design permitting a very 
thin oil film without metallic contact. It is necessary to 
have the runner very smooth and free from scratches, es- 
pecially any at an angle to the direction of rotation, as 
these might cause injury to the babbitt. The babbitted 
surface does not need to be scraped, but is turned with a 
tool as smooth as is convenient. Wearing sometimes occurs 
in minute spots all over the plates. When this happens 
there is no risk of dragging the metal. The bright spots 
that show themselves are produced while starting and 
slowing down before a pressure film is formed. When in 
operation the weight is apparently entirely supported on 
the oil film. 


BEARINGS AT HIGH PRESSURE 


It is desirable to run bearings at a high pressure if 
they can be designed to do this safely, as the parts then 
are smaller, the rubbing speed is less and the friction very 
much reduced. With this design of bearing the tendency 
to excessive pressure at one point is automatically relieved 
by the springs yielding, and while there will be some un- 
even distribution a variation in pressure of two or three 
times the average is comparatively unimportant and does 
not cause bearing failures; it is pressures of 20 or more 
times the average that cause injury. These excessive pres- 
sures are prevented by the construction just described. 
For this reason it is safer to operate this bearing with 
high pressures than a more rigid bearing at lower pressures. 

The loss of alignment due to settling of foundations or 
other causes does not affect the bearing adversely. In one 
waterwheel-driven alternator installation the striking of the 
field against the armature led to the discovery that the 
coupling between the two units had loosened, which allowed 
the shaft to “run out.” The bearing operated without in- 
jury with over 0.03 in. vertical movement of the outer 
edge of the rubbing surface. This caused an uneven dis- 
tribution of load on the bearing to the extent of reducing 
the load on one side of the bearing about 16 per cent. and 
increasing the pressure a similar percentage on the extreme 
opposite side. 

An advantage of increased pressure in the reduction of 
friction is shown by the following table of comparison: 


Ee ee ae re ee re 1 2 
po ST ee ere rr eee 20 200 
(lh Ee ere 300,000 300,000 
Outside diameter of bearing, inches........ 3 46 
Inside diameter of bearing, inches... ...... 17.5 17.5 
Fee GOO, Ge We 9 4.56 oo obs dewicccces 600 1200 
Pressure, pound per square inch............ 509 250 
Average rubbing speed, foot per minute.... 1370 1670 
COE Ge GOON 66 Se ccceseeeeiccsesee 0.0018 0.0033 
nn 6b 00k ecb vicewhewesseneree 16.7 38 
EIGCMEMOWOR BOER... ccc cccccccsccccovcvcee 22.5 51 


THE VERTICAL CLEARANCE 


In some designs the vertical clearance between the water- 
wheel and the casing is very small, so that the displace- 
ment caused by a free spring under the variation of hy- 
draulic suction is objectionable. In such cases an initial 
compression equal to full load, or to an overload, is put 
on the springs. The load will still distribute, since an 
overload at any point will cause the spring to close beyond 
the initial compression. However, this bearing was de- 
signed to replace a roller bearing, and was so made that 
the parts of the waterwheel would occupy the same rela- 
tive positions as before. The principles used in the con- 
struction of these thrust bearings are applicable also to 
journal bearings and to bearing surfaces having a recipro- 
cating motion, like the crosshead of a steam or gas engine. 
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OMORROW is Flag Day—and never before in the history 

of our country was Flag Day half so important as now. 

Never before did the Stars and Stripes mean so much to 
the world, standing as it does as the last bulwark against all 
autocracy. ws x 


The flag today carries two messages. To us it carries the 
appeal for higher and greater service that it may truly symbolize 
the ideals of democracy. To the people of the devastated regions 
of Europe it carries the message of hope and the faith that their 
wrongs may be righted. To us it calls for our best energies and 
sacrifice—to them it is the inspiration which enables them to 
suffer yet a little longer. - ™ 


But we must remember that the flag is of itself only a symbol 
and that on us rests the task of making this great country of 
ours all that the flag implies. Justice and liberty do not come of 
themselves nor do they remain of their own accord. They demand 
constant vigilance and constant service. And unless the flag 
brings to our mind the necessity for this service, we have failed 
to grasp its full meaning and its full beauty. 


* # 
Over there in France the sight of Old Glory is putting fresh 
courage into the hearts of tired but gallant fighting men and their 
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women and children. Hundreds of thousands of our best youths are over 
there carrying that flag, and with it the hope of the world. To them it is the 
symbol of home, of duty and, above all, the symbol of service, even to the 
death. To us it should mean the call for greater effort in every walk of life. 


# # 


It appeals for more production, for greater efficiency, for steady work, 
that our boys in France may have all that they need to win the war. 
Unless the sight of the flag inspires us to more vigorous action, to greater 
service, we have failed to read its message. . Let us display the flag 
freely—but let the sight of it be an inspiration to duty. Let us remember 
and be thrilled by the knowledge that the flag has never known defeat. 
But let us also remember that on us rests the responsibility not only of 
backing up our boys in France, but of making the Stars and Stripes truly 
symbolical of the best in government and in life. 


#& & 


We are far from the firing line, but,if we are doing our share that flag 
will thrill us to the core just as it does the people of war-torn France. 
But we must make it OUR flag in reality as well as in name. 


# 3 


Then too we have another duty. The war has shown us our short- 
comings in our failure to Americanize ‘the alien who has cast his lot 
among us. We: have failed in too many cases to so treat him and his 
family that the flag means to him all that it should. We have failed to 
extend the human sympathy which so often means much more than any- 
thing else. We have left him to shift for himself, to gather into groups 
and colonies, to continue the old ideas and practices, instead of trying to 
show. him the real meaning of our ideals of democracy and of justice. 
But in spite of our neglect there are many of our foreign-born citizens 
who can teach us much in loyalty and in real adoration of our flag—to 
them it is truly the flag of liberty, of freedom from the oppression of the 
autocracies of the old world. - - 

To those few to whom the flag means merely a cloak for trade, the 
possibility of exploitation in foreign markets or the protection of ill-gotten 
gains, this should be a period of regeneration. They dishonor our flag, 
or any flag. To our boys in France it signifies duty, and service, and sac- 
rifice. Unless it means the same to us we have missed the spirit of Old 
Glory. ~ neha mR 


Tomorrow is Flag Day. Let us celebrate it as we should, joyously 
and with the firm determination that it shall continue to be victorious as 
in the past. Let us catch some of the fire and the enthusiasm of the 
marching troops; let us pledge ourselves to do our full share not only in 
the winning of the war, but in the maintaining of our ideals after the 


struggle is over. wf «8 


Let us realize that honoring the flag does not end in cheering and loud 
demonstration, but that it means doing our utmost in whatever work we 
are engaged—in working as best we may, with the one thought of giving 
the greatest service to the country and to the flag. 
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—Published by permission of the Committee on Public Information. 


ANY people are in doubt as to whether we are 
Mezass producing the new Browning automatic 
machine guns on a quantity basis. The manu- 
facture of the light, air-cooled type of Browning gun is 
a simpler problem than the making of the heavy type, 
which is water-cooled. However, we are now turning 
out: thetheavy type at a very satisfactory rate, and the 
output is improving daily. The light type is of course 
far ahead in numbers produced and will continue to be. 
The illustrations show some of the heavy-type Brown- 


ing guns which have been proof-fired and inspected and 
are ready to be packed and shipped. The tripods and 
ammunition cases are shipped separately. The gun: 
shown were photographed May 10. One hundred forty 

shown in Fig. 1, were taken at the plant of the Reming- 
ton Arms and Ammunition Co., Bridgeport, Conn., ani 
80, shown in Fig. 2, was taken in the factory of th 

New England Westinghouse Co., Springfield, Mas 

They were all manufactured by machine processes on + 
quantity basis. 
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SHOP EQUIPMENT NEWS 





This department is open to all new equipment of interest to shop owners. 


\ 





Photographs and data 


should be addressed to Editorial Department, “American Machinist” 


Machinery Co.’s Slitting Saw and Circu- 
lar Knife-Grinding Machines 


The illustrations show two of the recent develop- 
ments of the Machinery Co. of America, Grand Rapids, 
Mich. Figs. 1 and 2 are two views of a bevel grinding 
machine for circular knives, cutters, etc., from 3 to 
20 in. in diameter. 


or milling saws. This is for the purpose of regrinding 
or recutting slitting or milling saws from 2 to 10 in. 
in diameter and is particularly adapted to reclaiming 
thin slitting saws with fine tooth spacings. It is claimed 
that ‘the grinding of the teeth is uniform and that the 
teeth are correctly spaced. The device is fully auto- 
matic in operation and is mounted on a pedestal that 





This device is suitable 
for grinding or sharp- 
ening the circular cut- 
ters, or knives, com- 
monly used for cut- 
ting meat, paper, cork, 
cloth, or similar sub- 
stances. A hand ad- 
justment is provided 
for centering the cut- 
ter, according to its 
diameter, for proper 
contact with the 
grinding wheel, and a 





handwheel adjustment 





feeds the grinding 
wheel to or from the 
cutter during the 
grinding process 
while a hand lever 
gives the lateral move- 
ment of the grind- 
ing wheel across the 
surface of the cutter. 
The machine is equip- 
ped with a water tank, 
the grinding being 
lone wet in order to 

















orevent undue heat- 
ing. An adjustable 
stock or back rest of 
iper is mounted be- 
uind the cutter oppo- 
ite the grinding wheel to support the cutter rigidly and 
vrevent chatter or vibration. A guard incloses the 
‘rinding wheel to prevent the throwing of water or 
iust. The angle or degree of bevel ground is adjust- 
ble, the device for obtaining this adjustment being 
early shown in the upper left part of Fig. 2. Fig. 
3 shows the No. 10 automatic sharpener for slitting 


FIGS. 1 TO 3. 


3—Sharpening machine for mi 





Figs. 1 and 2—Bevel grinder for 3 to 20 in. circular knives and cutters. 


in.; floor space, 30 x 36 in. ; ae 20 in.; 
ling and slitting saws 





BEVEL KNIFE-GRINDING MACHINE AND SLITTING SAW SHARPENER 


Diameter of tight and loose 
pulleys, 4 in.; width of belt, 2 in.; diameter of grinding wheel, 8 in.; width of grinding wheel, 3 


. to q 
width of zone ground, up to 13 in.; weight crated, 275 lb. Fig. 


brings it up to a convenient height for the operator. 
All essential working parts are inclosed in the body and 
protected from dust, dirt or other foreign material. 
All moving parts are provided with adjustment for 
taking up wear, and any standard shape or spacing of 
tooth may be obtained by handwheel adjustments. The 
approximate shipping weight is about 225 Ib. 
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“Utility” Interchangeable Counterbor- 
ing and Spot-Facing Tools 


The illustration shows one of a new line of inter- 
changeable counterboring and spot-facing tools that 
has been placed on the market by the J. C. Glenzer 
Co., Detroit, Mich. The counterbores are made up of 
four parts—the holder, the cutter, the pilot bushing 
and the pilot pin. The holders are made in four sizes 
which cover a range of work from # to 3 in. They 
are provided with Morse taper shanks varying in size 
from No. 1 to No. 4. The cutters are made of high- 
speed steel and are provided with a slot across their 
upper surface which insures a positive drive. The 
interchangeable pilot bushings are pack hardened and 
ground 0.008 in. under the drill-hole sizes and are 
driven by the teeth of the cutter which fit into notches 
in the upper surface. This method of drive is claimed 
to remove from the pilot pin considerable of the stress 
which is generally present. The pilot pin simply serves 
to hold the assembled tool together and is held in place 





ee 
af 











UTILITY INTERCHANGEABLE COUNTERBORE 


by means of a headless setscrew placed in the side 
of the holder. The cutters are made in sizes varying 
hy sixteenths of an inch from § to 3 in., while the 
pilot bushings are made in sizes varying by sixty- 
fourths of an inch. Holders with special tapers or 
straight shanks can be made on special order if desired. 


Rockford “Sundstrand” 9-In. Manu- 
facturing Lathe 


The illustration shows a 9-in. manufacturing lathe 
that is now being marketed by the Rockford Tool Co., 
Harrison Ave. and 11th St., Rockford, Ill. This machine 
is known under the trade name of “Sundstrand,” and 
is intended primarily for a plain high-power lathe for 
the rapid production of duplicate parts ‘in large quanti- 
ties. The work handled to best advantage is short 
pieces of comparatively small diameter. The bed is 
ribbed and has separate ways for tool carriage and tail- 
stock so arranged that the carriage can travel to the 
end of the bed in front of the tailstock. The advantage 
of this is that the tailstock can be set up close to the 
work and the overhang of the tailstock center is greatly 
eliminated. The headstock is of the all-geared type and 
is operated by a friction clutch upon which is mounted 
the driving pulley. The lever which operates the clutch 
automatically engages a friction brake which stops the 
spindle. The spindle and other principal bearings are 
fitted with SKF self-aligning ball bearings. Three 
spindle speeds can be obtained by means of a lever 
located on top of the headstock, while additional speeds 
are obtained in series of threes by changing two auxil- 
iary gears on the end of the headstock. Four auxiliary 
mcears are furnished which give 12 spindle speeds. The 


— 
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gears in the headstock run in a bath of oil, and the 
spindle is adapted for draw-in collets. The carriage 
has a long bearing surface on the ways and is operated 
by a screw located between the ways and directly be- 
neath the tool, this construction, it is claimed, eliminat- 


ing twisting tendencies. Automatic stops are provided 
and they are adjustable. The carriage is regularly 
equipped with a plain rest, which has a toolpost slot. 
The rear toolholders are of the multiple-tool type for 
facing, grooving, etc., and can be mounted on the rear 
ways entirely separate from the carriage. The cross- 
feed of the rear toolholders is operated by a handwheel 
located at the front of the bed, and both front and back 

















SUNDSTRAND MANUFACTURING LATHE 


Swing over bed 93 in.; swing over plain rest, 7 in.; distance be- 
tween centers, 12 in.; diameter of hole through spindle, 1% in.; 
largest collet capacity, 1_in.; spindle nose, 24 in. diameter, 10 
thread ; taper of centers, Morse No. 2; size of cutting tool, § x 1% 
in.; length of carriage on bed, 18 in.; diameter of drive pulley, 
84 in.; width of drive belt, 23? in.; speed of arive pulley, 350 
r.p.m.; number of spindle speeds, 12; number of feeds, 4; floor 
space, 45 x 24in.; weight, crated, 1050 Ib. 


tools are equipped with positive stops. The lathe is 
regularly furnished with. oil-pan bed, plain rest, 
wrenches, etc., and back rest, taper attachment, draw- 
in attachment, collets, oil pump, piping, etc., can be 
furnished at additional cost. 


Foster Turret Lathe 


The Foster Machine Co., Elkhart, Ind., is placing on 
the market a new universal turret lathe which is known 
as the company’s No 2-B machine. It is for both bar 
and chucking work. This machine, it is claimed, will 
handle bar work up to 3} in. in diameter and 30 in. in 
length, and chucking work 13 in. in diameter. It is 
capable, however, due to the larger swing over the ends 
cf the carriage, to handle lighter chucking work up to 
20 in. in diameter. It is claimed that this machine is 
the most universal of any on the market, this feature 
being due to several peculiar features of construction, 
such as wide and well-balanced speed and feed ranges 
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and numerous standard, semistandard and special tools 
ani attachments with which the machine can be 
equipped. It is claimed that these make the machine 
capable of handling economically work of widely differ- 
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observation stops are provided. The cross-feed is dis- 
engaged by means of a short lever shown at the right of 


the apron. Twelve feed changes are provided for both 
longitudinal and cross-feeds, six of these being obtain- 
able by means of sliding gears 











in the apron, these being dou- 
bled by two changes obtain- 
able in the gear box at the 
head end of the bed which 
gives two speeds to the feed 
rod. The main turret, which 
is of a hollow-hexagonal type, 
is shown in Fig. 2 with box 
tools in place. The turret sad- 
‘dle is equipped with an apron 
very similar in design to that 
described for the carriage. 
The drop-out feed friction is 
controlled by stops adjustably 
mounted on a long stop roll lo- 
cated between the ways of the 
bed, this stop roll being long 
enough to take care of work 








FIG. 1. 


to 325 r.p.m.; width of belt, 4 in.; diameter of 


speed cutting tool, 500 r.p.m.; speed of 


ard tools, 5200 Ib. 


ent nature and quantity, covering a range from small 
lots up to work in large quantities. 

Twelve speed changes ranging from 12 to 325 r.p.m. 
are obtainable by means of sliding gears, the operating 
levers being mounted on top of the head cover, as shown 
in Fig. I, which is a general view of the machine. The 
start, stop and reverse friction clutch is mounted on the 
back gear shaft and operated by the lever shown di- 
rectly over the front spindle bar. All gears used are 
carbonized and heat treated and the teeth are of the 
Fellows stub-tooth standard style. They run in an oil 
bath and the bearings throughout the head are auto- 
matically lubricated by means of the splash from the 
gears. The bed is claimed to be very liberally ribbed in- 
ternally, which makes it capable of carrying heavy cut- 
ting without spring or vibration. The carriage moves 
on two V-ways and the rear end of the cross-slide is 
built in the shape of the table, on which standard or 
special toolholders can be mounted. The square turret 
mounted on the cross-slide is indexed and bound by 
means of the lever handle mounted at the top, the lock- 
bolt being of the cylindrical, vertically mounted type, 
located directly beneath the working position of the cut- 
ting tool. For longitudinal gaging and duplicating of the 
work the carriage apron is equipped with six independ- 
ently adjustable stop screws mounted in an index- 
able stop spool and abutting against a slidable stop rod 
mounted in a bracket secured to the bed. When a 
S'op screw comes in contact with the stop rod a drop-off 
lever drops and disengages the feed friction. The ad- 


vantage claimed for the drop-out feed friction over that © 


of a drop-out worm is that the engagement is instan- 
taneous. 

For duplicating and gaging diameters of work a large 
dial is mounted on the cross-feed screw and adjustable 


FOSTER NO. 2-B UNIVERSAL TURRET LATHE WITH CHUCKING EQUIPMENT 


Capacity, bar work up to 33 in. in diameter and 30 in. in length and chucking work up to 13 in. 
in diameter ; capacitygfor light chucking work, up to 20 in. diameter; speed changes twelve, 12 
riving pulley, 15 in.; speed of pulley for high- 

ulley stellite cutting tools, 750 r.p.m.; longitudinal 
feeds, twelve, 0.0055 to 0.150 in. per spindle revolution; cross-feeds, twelve, 0.0029 to 0.080 in. 
per spindle revolution,;, weight, complete with automatic chuck and bar feed but without stand- 


up to the maximum length ca- 
pacity of the machine. The 
saddle is equipped with rapid 
traverse which is operated by 
means of a lever mounted on 
the front side of the saddle. 
The mechanism itself is more clearly illustrated in Fig. 
3, which is a rear view of the machine. The device con- 
sists of a right- and left-hand screw with nuts which are 
intermittently locked by means of a double friction con- 
trolled by the lever at the front previously mentioned. 
A rod adjustably mounted in a bracket secured to the 
rear end of the bed automatically disengages the rapid 
traverse and limits the movement of the saddle. The 














TURRET WITH BOX TOOLS 


FIG. 2. HEXAGON 


rapid traverse screw is protected from chips and dirt by 
means of a telescopic tube and is driven by means of a 
belt from the main driving pulley. 

Fig. 3 also shows the machine equipped with auto- 
matic chucks of the standard collet construction. It is 
claimed that the construction is such that the collet 
chuck has a very short overhang beyond the front- 
spindle bearing. A lever action for operating the chuck 
wedge has been incorporated, which it is claimed greatly 
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facilitates the ease of operating and greatly increases 
the gripping power. The bar-feed head travels on two 
parallel bars, the outer ends of which are supported in 
a rigid stand as shown. 

The machine can be equipped for screw-cutting and 
taper attachments, the screw-cutting attachment being 

















FIG. 3. REAR VIEW OF THE UNIVERSAL TURRET LATHES 
WITH AUTOMATIC CHUCK AND MOTOR DRIVE 


of the leader and follower type, as shown in Fig. 4. 
The leader is mounted on the main feed rod, and is ca- 
pable of cutting two pitches of threads in the multiples 
of one and four of that of the pitch of the leader. The 
follower is mounted in a lever in a projection of the 
carriage apron. Fig. 4 also shows quite clearly the ar- 
rangement of the carriage stops and the left side of the 
apron. The taper attachment is mounted at the rear of 
the carriage and operates directly on the cross-feed nut. 
It can be seen in Fig. 3. A complete system for circu- 
lating cutting lubricant is supplied and a pan of gen- 
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VIEW SHOWING SCREW-CUTTING ATTACHMENT 
AND CARRIAGE STOPS 


FIG. 4, 


erous size is incorporated in the machine. The piping 
system and pump are shown in Fig. 3, which also shows 
the motor-drive arrangement. 

The machine is also furnished if desired for belt 
drive from the countershaft. It is claimed that a very 
extensive and complete tool equipment can be supplied 
for various classes of work for which the machine is 
adapted. 


Mason High-Speed Drilling Machine 


‘The quick-change, high-speed drilling machine shown 
in the illustration is the latest product of the A. C. 
Mason Co., Inc., Paterson, N. J. It is at present being 
manufactured in the bench type only with single or mul 
tiple spindle as desired. Unit construction has been 
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used to permit accessibility and ease of adjustment, and 
replacements in case of wear are readily made. Ba 
bearings are used throughout and moving parts aie 
carefully guarded. The construction is such that a)! 
speed changes may be made without stopping the me- 
chine, two belt speeds being arranged for. The be: 
drives horizontally from a plain rear pulley to a con: 
pulley on the spindle, this pulley being of special fabr’: 
composition to reduce belt slippage and tension to 

minimum. A spring idler is incorporated. The rear 
vertical shaft is fully inclosed and is driven by a two- 
speed gear drive. These speeds are obtained by the 
semiautomatic clutch operated by a handle near the co!- 
let. There are no sliding yokes or parts subject to fric- 
tion wear, and it is claimed no adjustments are needed 

















HIGH-SPEED BENCH DRILLING MACHINE 


or provided for, the adjustment at the factory being suf- 
ficient for all time. Four spindle speeds are available, 
varying in geometrical progression from 3000 to 10,000 
r.p.m., with the back shaft running at 1800 r.p.m. The 
horizontal back shaft together with the gears form one 
unit, the vertical shaft a second unit and the spindle 
pulley together with its top and bottom bearing a third 
unit. Each of these units is removable without disturb- 
ing other parts of the machine. The spindle is of semi- 
hardened steel and is a complete unit with its own bear- 
ings and is removable from the spindle sleeve without 
taking the spindle or spindle pulley from its fastenings. 
An oil system is provided which insures continuous lu- 
brication of all spindle bearings. A balanced chuck 
capable of holding drills up to ? in. in diameter is pro- 
vided and the spindle feed is 64 in. at one setting of the 
bracket. An oil or chip channel is provided around the 
working surface of the base, which is of generous size 
The spindle feed pivot may be operated from any posi- 
tion and is quickly adjustable to take up backlash be- 
tween the spindle sleeve and the pinion. To insure drill- 
ing to the proper depth an adjustable gage is provided 
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Washington, D. C., June 8, 1918.—As has been pointed 
out before, there is an urgent need for machinery 
with which the big guns must be made. We have 
pointed out the need for a machine-tool program to 
handle this work, but until the statement submitted by 
Col. H. W. Reed to the Machine Tool Builders at At- 
lantic City last month was made it was impossible to get 
any definite idea as to the machines needed. And when 
we are still a long way from getting the machines with 
which to build the guns it is a bit premature to talk of 
our gun program as being satisfactory. 

The smaller guns are coming along better, but the 
comments of some of those who are actually building or 
trying to build big guns are not nearly so optimistic as 
those by Mr. Caldwell. With changing designs and de- 
layed forgings, they are having troubles of their own. 
They are overcoming them, however, one by one, and 
when real, honest-to-goodness production gets really 
started we shall see guns and guns and more guns in 
a never-ending procession. 

Those who can be of assistance in providing the ma- 
chines for the big-gun program want to know just who 
to communicate with in regard to the matter. These in- 
quiries, I am informed, should be addressed to Captain 
Pierrong, Miscellaneous Section, Procurement Division, 
Ordnance Building, Sixth and B Sts., Washington, D. C. 


ABOUT PRIORITIES 


There seems to be some misunderstanding as to prior- 
ity orders on steel, nearly all of which are now needed 
in war work. The method of procedure is as follows: 

The concern wanting steel should go to its regular 
dealer or source of supply and place its order, subject 
to obtaining the necessary priority. If the dealer or 
steel company will accept the order, providing priority 
is secured, an application covering this order must be 
made to the Priorities Committee. If an order has 
actually been accepted priority may be granted thereon, 
the rating being governed by the actual need of the 
steel covered for war work or other work of exceptional 

nortance. With almost no exceptions priority will not 
be granted for the replacement or maintenance of stock 
unless it can be clearly shown that this is necessary for 
a continuance of war work. And in this case the ap- 
pi cation must cover specific cases, as a blanket certifi- 
cee will in no case be issued. 

rhe allocation of steel is only undertaken with refer- 
ence to orders placed directly by the Government. 

‘his Priorities Board consists of the chairman of the 
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War Industries Board, the Priorities Commissioner, a 
member of the Railroad Administration, a member of 
the United States Shipping Board and Emergency Fleet 
Corporation, a member of the War Trade Board, a mem- 
ber of the Food Administration, a member:of the Fuel 
Administration, a representative of the War Depart- 
ment, a representative of the Navy Department and a 
member of the Allied Purchasing Commission. 


To SECURE COORDINATION 


This makes a board of 10 members, each representing 
a different group so as to secure a real codérdination of 
resources and needs. They are all authorized represent- 
atives of governmental agencies concerned with war 
industries and supplies and are in a position to secure 
“common, consistent and concerted action” as pointed 
out by the President in this connection. 

The preferential treatment follows the following list: 

Ships—Including destroyers and submarine chasers. 

Munitions, military and naval supplies and opera- 
tions—Building construction for Government needs; 
equipment for same. 

Fuel—Domestic consumption. 
sities named herein. 

Food and Collateral Industries—Foodstuffs for human 
consumption, and plants handling same. Feeding stuffs 
for domestic fowls and animals, and plants handling 
same. All tools, utensils, implements, machinery and 
equipment required for production, harvesting and dis- 
tribution, milling, preparing, canning and refining foods 
and feeds, such as seeds of foods and feeds, binder 
twine, etc. Products of collateral industries, such as 
fertilizer, fertilizer ingredients, insecticides and fungi- 
cides, containers for foods and feeds, collateral prod- 
ucts. Materials and equipment for preservation of 
foods and feeds, such as ammonia and other refriger- 
ation supplies, including ice. 

Clothing—For civilian population. 

Railroad—Or other necessary transportation equip- 
ment, including water transportation. 

Public Utilities—Serving war industries, army, navy 
and civilian population. 

This includes all necessary raw materials, partly man- 
ufactured parts and supplies for the completion of prod- 
ucts. Further preference lists will be issued from 
time to time as conditions change. 

The War Industries Board earnestly urges each non- 
war industry to look the whoie situation squarely in the 
face now and to plan accordingly, instead of waiting as 


Manufacturing neces- 
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long as possible before making any changes. By cur- 
tailing now and planning in accordance with the real 
needs of the war, the essential industries will be helped 
and less damage will be done to industry as a whole. 
The erection of new plants which are not for direct 
war work is discouraged and no priorities will be grant- 
ed for materials of any kind. War work should have 
first consideration and nothing allowed to hinder it. It 
is desired to disturb all legitimate business as little as 
possible, but this is a note of warning to those who do 
not seem to appreciate the vital necessity of devoting 
every ounce of the nation’s energy to the one great 
object of winning the war. 


DELAY IN RELEASING CARS FOR DUTY 


The question of car shortage continues to attract at- 
tention and all are urged to avoid delays in loading and 
unloading material of all kinds. The present weather 
hardly reminds us of the rigors of last winter, but it 
all has its bearing on the coal supply and we should 
do nothing that may in any way delay the handling of 
coal or other commodities. 

It is very noticeable, however, that the railroads them- 
selves are the worst sinners in this respect. Coal cars 
are held for days on days on sidetracks, loaded with 
ashes or coal or empty, as the case may be. They 
can be seen in almost any railroad yard in almost every 
large city. With the shortage in cars for coal and other 
commodities this would seem to be one of the things 
to be looked into very carefully by the railroad officials. 


THE CONTROL OF LABOR AND WAGES 


Every manufacturer has realized the futility of the 
constant bidding against each other for labor, and many 
and loud have been the complaints against the firms 
with cost-plus contracts who have offered and paid un- 
heard-of wages. One of the latest examples is a Liberty 
motor contractor coming to New York and offering 
$1.10 an hour for gage and tool makers. This naturally 
demoralized the gage makers in New York to some ex- 
tent, and as many of them are on war work it makes it 
unfortunate all around. 

We sometimes fail to realize just what this sort of 
thing does to the country as a whole. It takes men 
from the kind of work with which they have become 
very familiar; it congests the railroads with unneces- 
sary travel; it disturbs housing conditions in both 
places, and it makes men uneasy in all lines of industry. 
It is difficult to talk about the patriotic duty of a man 
sticking on his job when we offer some other man a big 
advance in wages to go somewhere else on work that is 
equally important. 

The result of all this has been the formation of a 
plan, which is scheduled for adoption as soon as the 
details can be arranged, for a standardizing of wages 
and the distribution of labor by means of the newly 
organized Public Service Employment Service. Just how 
the wage question will be handled has not been an- 
nounced, but the matter is under careful consideration 
and is likely to be announced in the near future. The 
impression is that wage rates will be arranged accord- 
ing to districts so as to cover certain conditions, and 
that maximums instead of minimums will be design- 
ated. Some compensation must also. be considered for 
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men who must travel several miles a day to get to 
their work. 

It must also be remembered that no arrangement 
which only includes the shopman is going to be satis- 
factory. The same principle must apply to executives, 
and one firm must not be able to offer a superintendent 
an enormous salary in order to get him away from some 
other shop. Mr. McAdoo has given us a good precedent 
in this respect by limiting the salary of railroad presi- 
dents or managers to $15,000 a year. The man in the 
shop is sure to feel that he is discriminated against if 
his superintendent can be hired away at a huge salary 
while he must accept the standard wage and stick on 
the job. 

The placing of all men through the United States Em- 
ployment Service is going to be a terrific problem, but 
all can see the advantages of having labor handled 
through a central organization. This can be made a 
great advantage, but it must be remembered that thor- 
oughly competent employment managers are hard to 
find, largely because we have paid too little attention 
to this important subject for so many years. We have 
been content to put the whole thing in the hands of a 
$15-a-week clerk and have not realized how important 
the problem was. 

Such a plan is sure to develop many flaws in its actual 
working out, due in most part to the human element 
which we have to encounter in every enterprise. There 
are sure to be charges of preference in the supplying of 
certain plants with men and some of these charges are 
pretty sure to be justified. But we all realize that 
something of this kind is absolutely necessary if we 
are to get the best results from our available man- 
power, and we must do all we can to help it rather 
than to hinder it by useless criticisms and objections. 
Helpful criticisms should be made freely and will, 1 
am sure, be welcome, for the Labor Policies Board is 
headed by a remarkably able man, Felix Frankfurter, 
and he is gathering a group of coworkers who give 
promise of doing all that is humanly possible. But let 
us be sure that we do not expect the impossible. 


Naval Architecture Course 


A special short course in naval architecture of not 
less than six weeks is offered by six coeducational uni- 
versities and technical schools in the United States... The 
course is given at the suggestion of the United States 
Civil Service Commission in order to increase the supply 
of ship draftsmen so needed by the Government at the 
present time. It is open to senior students in technical 
courses or graduates of technical schools. After six 
weeks of intensive training the graduates will be eligible 
for the lowest grade of ship-drafting position under the 
Navy Department. The plan is to develop them in the 
Government drafting rooms. Universities and schools 
are urged by the commission to open this course to 
women, since it is largely to the women that the Gov- 
ernment must look to supply the increasing demand for 
ship draftsmen. The schools which now offer such 4 
course in naval architecture are: Massachusetts Insti- 
tute of Technology, University of Michigan, Pennsy!- 
vania State College, University of California, University 
of Washington and University of Texas. 
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Personals 


Pevvenenerereres 





Philip T. King, assistant sales manager 
¢ J. N. Kinney, 30 Church St., New York, 
locomotive and traveling cranes, has joined 
1e national service. 

S. H. Beck, formerly with the Greaves- 
Klushman Tool Co., Cincinnati, Ohio, is 
caking up Y. M. C. A. work in France. Mr. 
iteck has two sons in active army service. 


John Parker, formerly efficiency engineer 
»f the Cincinnati-Bickford Tool Co., has 
accepted a position with the Spencer-Smith 
Machine Co., Howell, Mich., as factory 
manager. 

William A. Viall of the Brown & Sharpe 
Manufacturing Co., Providence, R. I., had 
the degree of Master of Arts conferred upon 
him by Brown University at the commence- 
ment exercises May 29, 1918 

A. W. Milligan has resigned as general 
foreman of Section B of the Westinghouse 
Electric and Manufacturing Co., East Pitts- 
burgh, to accept a _ position with the 
Canadian Westinghouse Co., d. 

W. N. Dickinson, president of the Stand- 
ard Plunger Elevator Co., Worcester, 
Mass., has resigned to join the progress 
section of the control bureau, Ordnance 
Department, U. A., Sixth and B Sts., 
Washington. 

Vv. F. Signorelli, formerly secretary and 
assistant treasurer of the Southwark 
Foundry and Machine Co., Philadelphia, is 
now office a and auditor of the 
Foundation Co.-Carpenter-Watkins,  Inc., 
Brunswick, Ga. 

C. H. Froelich, for several years in 
charge of designing field artillery at the 
Bethlehem, Penn., plant of the Bethlehem 
Steel Corporation, has been commissioned 
a major in the Ordnance Reserve Corps of 
the United States Army. 

George W. Agerter, formerly with the 
Hunter Saw and Machine Co., later with 
the Pittsburgh Saw and Manufacturing Co., 
is now connected with the Ludlum Steel Co. 
Watervliet, N. Y., and will represent the 
company in the Pittsburgh district in the 
sale of its tool steels. 

W. P. F. Ayer, vice president of the Wal- 
worth Manufacturing Co., Boston, was one 
of the speakers at the annual meeting of 
the National Pipe and Supplies Associa- 
tion at Cleveland May 13 and 14. His ad- 
dress covered present conditions in the fit- 
tings and valve industry. 

Thomas R. Brown, engineer, Pittsburgh, 
Penn., was recently appointed administra- 
tive engineer for the Fuel Administration. 
Cc. P. Billings was made special staff as- 
sistant. These appointments are in con- 
nection with the program for fuel con- 
servation through economies in operatiot. 
methods. 

Charles A. MeCune has resigned his 
position as chief engineer of the Commer- 
cial Acetylene Co. to become sales engi- 
neer with the Page Steel and Wire Co., 
30 Church St., New York, where his efforts 
will be devoted to sales and service in con- 
nection with Armco welding rods. 

August Mertes, for a number of years 
superintendent of the works of the Pitts- 
burgh Machine Tool Co., Braddock, Penn., 
has resigned his position to accept a similar 
one with the Bradney Machine Co., Middle- 
town, N. Y., builder of locomotive cranes, 
elevating machinery and machine-shop 
tools... James_.Weeks, formerly, with the 


Union Switeh and Signal Co., has been ap-~ 


pointed to succeed Mr. Mertes. 

Charles A. Adams has recently completed 
50 years’ service with the John B. Varick 
Co., Manchester, N. For 43 years he 
has been manager of this hardware jobbing 
house. He has been presented by Thomas 
Rice Varick and Richard Varick in com- 
memoration of this business record with 
a solid-silver service of five pieces, with a 
kettle to match and a solid-silver server. 
te was also the recipient of a gold watch 
and chain from the New England Iron and 
Hardware Association, of which he has 
been president for the past two years. 
ir. Adams is also president of the Elliot 
‘Manufacturing Co., Manchester, 


M. C, Robbins has resigned as general 
manager and director of the “Iron Age” 
and has secured control of the “Gas e” 
snd “Brown’s Directory of American Gas 
Companies” through the purchase of the 
tock of the Progressive Age Publishing 
“o., New York, of which he will be presi- 
‘ent and treasurer. E. C. Brown will con- 
nue as editor of the “Gas Age.” Mr. Rob- 

ns is a civil ergineer by education and 
orved eight years on the staff of the “En- 
sineering News” as manager of the western 
‘fice in Chicago. He joined the “Iron Age” 
‘even and one-half years ago. 


Speed Up—We have got to win the war 


M. C. Turpin, formerly assistant to the 
manager of the Westinghouse department 
of publicity, Pittsburgh, has resigned to 
enter federal service as assistant to the 
manager of the technical publicity bureau, 
Ordnance Department. His work is to dis- 
seminate information from the War De- 
partment among manufacturers through the 
medium of the trade press. He is a grad- 
uate of the Alabama Polytechnic Institute 
and of Cornell University. After several 
years’. experience in the construction and 
operation of central-station plants he en- 
tered the Westinghouse department of pub- 
~ in 1909. He is an associate member 
of the American Institute of Electrical En- 
gineers and the National Electric Lamp 
Association, and a member of the Pitts- 
burgh Press Club, the Pittsburgh Ad Club 
and the Illuminating Engineering Society. 





Obituary 








ears old, vice 
crew Manufac- 
died at his 


Albert W. Gifford, 82 
president of the Standard 
turing Co., Worcester, Mass., 
home in Worcester last week. 

Ralph W. Wight, treasurer of the Chap- 
man Valve Manufacturing Co., Indian 
Orchard, Mass., died of pneumonia May 20 
in a New York hospital. He was a prom- 
inent citizen of Springfield, Mass., having 
served as president of both branches of 
the City Council and having been active 
in the work of commercial and civic asso- 
ciations. 

Larz Worthington Anderson, former 
president of the Cincinnati Shaper Co., died 
May 27 as the result of a throat operation. 
He was 51 years old. Since retiring from 
business he had devoted most of his time 
to patriotic work, taking great interest in 
the Y. M. C. A. He was a great grandson 
of the first Nicholas Longworth, and was a 
graduate of Stevens Institute of Tech- 
nology, Hoboken. 





Business Items 











The Dale-Brewster Co., of Chicago, has 
leased for a long term of years the ground 
floor and basement at Clinton St. and 
Washington Blvd. (Machinery Hall), for 
machinery sales and display room. 

The Curtiss Airplane and Motors Cor- 
poration, Buffalo, N. Y., recently held its 
annual meeting and elected the following 
officers and directors: Glenn H. Curtiss, 
chairman of the board of directors; John 
North Willys, president; James E. Kep- 
perley, vice president and general manager ; 

. M. Keys, vice president; E. C. Morse, 
vice president; W. W. Moss, vice president 
and comptroller; B. A. Guy, secretary and 
assistant general manager; J. F. Prince. 
treasurer; H. M. Root, assistant comptrol- 
ler; J. J. Donahue, assistant treasurer; J. 
F. Weber, assistant secretary. The board 
of directors consists of Glenn H. Curtiss, 
Cc. H. Conners, Harry Evers, B. . Guy, 
Cc. M. Keys, James E. Kepperley, W. A. 
Morgan, W. W. Moss, F. H. Russell, J. 
Allan Smith, G. C. Taylor, J. N. Willys, 
Rodman Wanamaker, W. B. Stratton and 
J. A. D. McCurdy. 





Catalogs Wanted | 








The Wright Martin Aircraft, tool design- 
ing department, Long Island City, desires 
catalogs from various machine-tool com- 
panies. 

Parr Terminal Co., Wilfred N. Ball, en- 
gineer, 225 First National Bank, Oakland, 
Calif., wants catalogs and other data from 
manufacturers of materials or equipment 
used in the construction of piers, ware- 
houses, industrial buildings, belt-line rail- 
way and street work and cargo-handling 
equipment; coal bunkering and handling 
equipment; floating-drydock and marine- 
railway equipment; general shipyard ma- 
chinery and equipment. 





Trade Catalogs 











Buffalo Forges. Buffalo Forge Co., 
Buffalo, N. Y. Catalog, Section 100. Pp. 
112; 5.x 74 in. It illustrates, describes and 
gives the weight and prices of forges, 
blowers and tuyere irons. 
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Stewart Furnaces. Flexible 


Chi 
t Co., 56th.Ave. and 12th St., Chicago, 
Circular illustrating and describing 
various furnaces, forges and rivet heaters 
manufactured by this concern. 


The D. & H. Universal Grinder. The 
Draper & Hall Co., Middletown, Conn. Cir- 
cular. Pp. 6; 5 9 in. Halftone illustra- 
tions are given showing the grinding ma- 
— also the work done and attachments 
used. 


Satisfaction or . Armstrong Cork 
and Insulation Co., Pittsburgh, Penn. Folder. 
Pp. 4; 34 x 6%. This folder deals with 
the subject of industrial drinking water 
systems and will be supplied free of charg: 
upon request. 


New Departure Bail Bearings. New De- 
parture Manufacturing Co., Bristol, Conn. 
Data sheets. Pp. 12; 84 x 11 in. This is 
an issue of the monthly-bulletin service and 
contains a revision of descriptive and dimen- 
sional data. They are to replace sheets 
Nos. VII, IX, XI, XIII, and 


System in Trucking. The Stuebling Truck 
Co., Cincinnati, Ohio. Catalog. Pp. 32; 
73 x 93 in. This work illustrates how modern 
factory trucking is done. Every page con- 
tains a description of the Stuebling lift 
truck, and its construction and appoint- 
ment to factory production and handling. 


Wetmore Cutting Tools for Shell Manu- 





facture. Wetmore Mechanical Laboratory 
Co., Milwaukee, Wis. Leaflet. Pp. 6; 84 x 
11 in.; illustrated. The products covered 


in this leaflet are special hand-sized tap; 
for United States and British shells, ex- 
panding reamers for finish-sizing fuse holes 
of shells, and special lathe and boring tools. 


Imperial Welding, Cutting, Carbon-Burn- 
ing and | eg ag Equipment. The 
Imperial Brass Manu — Co., 1200 
West Harrison St., i ll. Catalog 
No. 142. Pp. 36; 63 x 10 in. This catalog 
describes the oxyacetylene and oxyhydro- 
gen process and shows various outfits, 
torches regulators, accessories, etc. 


Melting Points of Chemicai Elements and 
Heat Color Scale. The Brown Instrument 
Co., Philadelphia, Penn. A _ very interest- 
ing chart showing the melting points of 
chemical elements, together with a heat 
color scale. This includes 50 elements, from 
nitrogen to carbon, and should be found 
— in various kinds of heat-treating 
work. 


Hilo Military Enamels. Moller & Schu- 
man Co,, Marcy and Flushing Aves., Broo‘- 
lyn, Y. Bulletin No. 5. Pp. 6; siz 
5 x 8 in. This bulletin shows a number of 
standard shades of enamel used in particu- 
lar work such as ordnance, airplane, auto- 
motive precision instruments, etc. A shade 
~ 4 gun finish and military bronze is also 
shewn. 


Red (E) Tools. The Ready Tool Co., 
Bridgeport, Conn. Quick Reference Cata- 
log No. 16. Pp. 32; 4x6 in. This catalog 


illustrates and describes toolholders for 
various machines and uses also lathe, mi!l- 
ing, inding, hold-back and brass-fac d 
dogs, belt sticks, vise hold-downs and high- 
speed cutters. It will be sent upon re- 
quest to anyone interested. 


Standardized Bosten Gears. Boston Gear 
Works, Norfolk Downs (Quincy), Mass. 
Catalog F-8. Pp. 96; 34 x 6 °in. This 
catalog describes and gives prices of the 
various standard forms of gears manufac- 
tured by this company. It also describes 


gear gages, pinion wire racks, worms. 
wormwheels, chain, sprockets, universal 
joints, ball bearings and ulleys. A 
number of useful formulas and tables are 
included. 


Lakewood Industrial Haulage-Trackless 
System. The Lakewood Engineering Co., 
Cleveland, Ohio. Bulletin No. 25. Pp. 24; 
size 84 x 11 in. Illustrating and describing 
Lakewood-Galion tractor, storage-battery 
trucks, factory trucks and trailers for fac- 
tories, railway terminalis and industrial 
enterprises. Bulletin No. 32, pp. 8, same 
size, illustrating and describing the Lake- 
wood Universal mixer, is also ready for dis- 
tribution. 


The Helix. Greenfield Tap and Die 
Corporation, Greenfield, Mass. This is the 
first number of the company’s new factory 
magazine issued for the benefit of its em- 

loyees and will be published monthly. It 
s 16 pages and contains many interesting 
shop notes, view of the factory, news from 
the boys at the front and personals of manv 
of the employees. This magazine is in 
charge of J. T. Sellers, secretary of the cor- 
— and head of the welfare depart- 
ment. 
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The Tilted Turret. Wood Turret Ma- 
chine Co., Brazil, Ind. Catalog. Pp. 40; 
84 x 113 in. This is a catalog of a full line 
of the tilted-turret screw machines, turret 
lathes, brass-working machinery and extra- 
capacity automatic chucking turret lathes. 
Illustrations and specifications of varipus 
types of screw machines and turret lathes 
are shown as well as. cuts detailing con- 
struction. Part of the catalog is given to 
tooling equipment and various other equip- 
ments that can be furnishea with or ap- 
plied to the tilted turret. 





New Publications 











Pocket 
naling 
Army and Navy Signal 
Boston, Mass, Price 15c. 


This is a pocket signal chart which is 
accompanied by a booklet of Signaling In- 
structions, including the semaphore and 
the international Morse code, in accordance 
with the United States Army and Navy 
system. It is a convenient method of 
learning signaling and should be particular- 
ly useful to those who are about to enter 
the service. The same company also pub- 
lished United States Navy and Merchant 
Marine Service Chart, covering the use of 
flags, and also the two-arm semaphore code. 
This sells for 25c., and in combination with 
the one previously mentioned should enable 
one to readily learn the foundation of all 
signaling. 


Advertising-—By E. H. Kastor. Three hun- 
dred seventeen 54 x 84 in. pages; 52 
illustrations; limp _ leather binding. 
Published by LaSalle Extension Uni- 
versity, Chicago, Il. 


This is an attractive, well-arranged book, 
intended primarily for the average busy 
man who has to do more or less with ad- 
vertising and who wants to know some- 
thing about the various phases of the sub- 
ject. It contains the kind of information 
that such a person will find helpful and 
profitable to know, especially in planning 
and placing his advertising. The expert 
advertiser may also find in it a number 
of very helpful suggestions and sidelights. 
The author has been in the advertising 
business for 20 years, and has gone through 
all the positions from copy man to layout 
man, idea man, plan man and campaign 
‘nan. His advertising knowledge is backed 
by wide experience as traveling salesman, 
merchandising man and sales manager. 
Commencing with the simpler forms the 
book {8 packed full of examples of suc- 
cessful advertising that-will fit almost any 
occasion. The problems are viewed from 
every angle, and directions given for their 
solution. An attractive feature of the 
book is the space devoted to descriptions 
of the process of making the various kinds 
of cuts used in advertising. Altogether the 
book seems to fulfill its mission in an un- 
usually satisfactory manner. 


Signal Chart and Booklet of Sig- 
Instructions—Published by 
Publishers. 


The Modern Gasoline Automobile—By Vic- 
tor W. Page. One thousand thirty-two 
54 x 84 in. pages, 725 illustrations and 
nine large plates or charts. Published 
by Norman W. Henley ty, Co., 
— 45th St., New York City. Price, 


This is a new and revised edition to 
which considerable matter valuable for ref- 
erence, has been added. Among the new 
or elaborated subjects are those relating 
to ignition, the action of generators and 
the basic principles on which they operate, 
tractors in the three- and four-wheel types, 
cycle cars, agricultural tractors or auto- 
mobile plows, combination gasoline-electric 
drive, front-wheel and four-wheel drive and 
steering systems, and many other impor- 
tant developments in power-propelled ve- 
hicles. The discussion of power-transmis- 
sion methods has been augmented by con- 
sideration of the skew-bevel gear and two- 
speed, direct-drive, rear axle, as well as 
several forms of worm-gear drive. The 
subject of electrical motor starting sys- 
tems is dealt with, and the leading systems 
and their components described. dis- 
cussion on ball and roller bearings, their 
installation and maintenance has _ also 
been included. Other interesting matter 
has been included regarding the latest types 
of gasoline and kerosene carburetors, 
cycle-car power plants, the Fischer slide- 
valve motor, detachable wire wheels and 
the like. As a reference book for libraries, 
the engineer, the up-to-date mechanic, the 
designer, and all others interested in the 
subject, the book is invaluable. It is also 
considered to be of value as a textbook 
on elementa automobile engineering for 
classes in technical or automobile schools. 
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Aircraft Mechanics’ Handbook—By Fred 
H. Colvin. 402 pages; 5 x 7 inches; 
193 illustrations. Published by the 
McGraw-Hill Book Co., New York. 
Price $3 net. 

This is a collection of such information 
in regard to airplanes, their construction 
and repair as is believed to be of real serv- 
ice to the thousands of mechanics whose 
duty it is to keep them in first-class 2 
ing condition in the training camps and in 
the flying fields of France. This informa- 
tion has been carefully gathered from 
various sources, such as the experience of 
the Royal Flying Corps of Great Britain, 
the airplane motor factories and the vari- 
ous articles which have appeared in the 
“American Machinist” and other technical 
publications during the past ear. The 
data include the principles of the airplane 
construction, points out the essential fea~ 
tures of the airplane motor, shows how it is 
constructed, overhauled and kept in repair. 
The book contains a large number of 
special illustrations and articles, such as 
those showing how the Gnome and other 
motors are assembled, overhauled and put 
together again for further use. The ex- 
perience of airplane-motor builders has 
been largely drawn upon, and the personal 
observations of the writer in the different 
factories and the flying fields are also in- 
cluded in the book. The information is 
written in such a way as to be readily 
understood by the average mechanic, and it 
is difficult to see how any one connected 
with airplane construction or repair could 
fail to find much of interest and value in 
this volume. 


Plane Trigonometry—By Eugene Henry 
Barker, head of the department of 
mathematics, Polytechnic High School, 
Los Angeles, Calif. One hundred and 
seventy-two 6 x 9 in. pages; 86 illus- 


trations; cloth. Published by P. 
Blakiston’s Son & Co., 1012 Walnut 
St., Philadelphia, Penn. Price $1. 


This book is for the use of students and 
others beginning the study of trigonome- 
try, and sets forth clearly and simply the 
various laws and principles involved. 
Where illustrative examples are used all 
of the necessary steps in the solution are 
presented, which is often a great help to 
the elementary student. Quite a number 
of exercises are included and practical 
problems have been used. Answers to all 
exercises are placed together near the back 
of the book. Logarithms are rather fully 
described, and ve-place tables of log- 
arithms of numbers from 100 to 1000 and 
logarithmic functions in steps varying by 
minutes are included. Four-place tables 
of natural sines, cosines, tangents and co- 
tangents are also given. These are in 
steps varying by one minute. Another 
handy feature of the book is a collection 
of formulas for use in algebraic trigonome- 


try. 

The chapter headings are as follows: I, 
The trigonometric functions—definitions— 
notation; II, Solution of right triangles— 
applications; III, Functions in terms of 
other functions; IV, Angles in general; V, 
Functions of sum—difference—double and 
half angles—sums and differences of func- 
tions; VI, Oblique triangles—laws of sine, 
cosine, tangent, etc.: VII, Solution of 
oblique triangles—applications ; VIII, 
Areas of triangles; IX, Algebraic trig- 
onometry—radian, circular measurement— 


inverse functions—transformations—trig- 
onometric equations; X, Tables—explana- 
tions—applications. 


Finding and Stopping Waste in Modern 
Boiler Rooms—By Engineers of the 
Harrison Safety Boiler Works, Phila- 
delphia, Pa.; limp cloth; 9 x 7 in.; 
276 pages; 213 illustrations. Price, $1. 


The saving of coal is the purpose of 
this little handbook, which is addressed 
to power-plant owners, managers, engi- 
neers and firemen. The preface says that 
the statements, tables, charts, etc., used 
were carefully selected and are supported 
by experiments and tests, references being 
given wherever possible to the original au- 
thorities. 

The work is divided into five sections, 
the first of which is about fuels, under 
which are considered the coals of the 
United States and their classifications, size 
of coal, coal sampling, proximate analysis, 
ultimate analysis, heating value of coal, 
ash and clinker, value of coal for steam- 
ing purposes, purchase of coal under speci- 
fication, washing of coal, storage and 
weathering of coal, coal measurement, oil 
fuels and gaseous fuels. bd 

The second section is on combustion, 
taking up the chemistry of combustion, air 
theoretically uired, grates and grate 
surface, hand-firing methods, thickness of 
fire, mechanical stokers and their opera- 
tion, furnace temperature, furnace gases, 
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clinker draft, flue and stack proportions, 
draft required by stokers, mechanical stol- 
ers, draft gages, dampers, flue-gas temper- 
atures, flue-gas analyses, CO, recorders, 
what CO, indicates, what CO indicates, a'r 
requirements and supply, prevention of ex- 
cess air, smoke and smoke preventior 

burning oil fuel, burning gaseous fuels an 

burning powdered coal. 

The third section treats of heat absor; 
tion, including heat transmission by con- 
duction, convection and radiation, hea 
transfer from a fiuid in a channel, hea 
transfer in economizers, air heaters anc 
superheaters, improving -heat absorption 
relation between heating surface anid 
boiler capacity, boiler setting, refractori 
and fire brick, soot, scale, softening fee: 
water and feed-water heating. 

The fourth section on boiler efficienc: 
and boiler testing covers heat balance, 
heat absorbed by boiler, heat losses du 
to moisture in the coal, hydrogen, chimne) 
gases, CO, combustible in the ash, moistur« 
in the air and unaccounted for loss, ef 
ficiencies, efficiencies with different coals 
boiler capacity and efficiency and boiler 
trials. 

The fifth section on boiler-plant propor- 
tioning and management discusses various 
arangements of auxiliaries with regard to 
their effect upon feed heating, and also 
describes the Polakov functional system 
of boiler room management. 





Forthcoming Meetings 








The annual convention of the American 
Drop Forge Asociation will be held at 10 
a.m. on June 20, 1918, at the reserve hall of 
the Iroquois Hotel, Buffalo, N. Y. E. B. 
Home, 1516 Helen Ave., Detroit, Mich., is 
the secretary. 


American Society of Mechanical Engi- 
neers. Monthly meeting, second Tuesday. 
Calvin W. Rice, secretary, 29 West 39th 
St., New York City. 


The American Society for Testing Materi- 
als will hold its twenty-first annual meet- 
ing at Atlantic City, N. J., June 25-28, with 
headquarters at the Hotel Traymore. The 
permanent headquarters of the secretary- 
treasurer are under the name of the so- 
ciety, Philadelphia, Penn, 


Boston Branch National Metal Trades’ 
Association. Monthly meeting on _ first 
Wednesday of each month. Young’s Hotel. 
Donald H. C. Tullock, Jr., secretary. Room 
41, 166 Devonshire St., Boston, Mass. 


Engineers’ Society of Western Pennsyl- 
vania. Monthly meeting, third Tuesday; 
section meeting, first Tuesday. Elmer K. 
Hiles, secretary, Oliver Building, Pitts- 
burgh, Penn. 


New England Foundrymen’s Association. 
Regular meeting, second Wednesday of 
each month. Exchange Club, Boston, Mass. 
Fred F. Stockwell, 205 Broadway, Cam- 
bridgeport, Mass. 


Philadelphia Foundrymen’s Association. 


Meetings first Wednesday of each month 
Manufacturers’ Club, Philadelphia, Penn. 
Howard Evans, secretary, Pier , North 
Philadelphia, Penn. 

Providence Engineering Society. Month- 


ly meeting fourth Wednesday of each 
month. A. E. Thornley, corresponding sec- 
retary, P. O. Box 796, Providence, R. I. 


Rochester Society of Technical Drafts- 
men. Monthly meeting, last Thursday. O. 
L. Angevine, Jr., secretary, 857 Genesee St., 
Rochester, N. Y. 


Society of Automotive Engineers, 29 
West 39th St., New York. Summer meet- 
ing to be held at Dayton, Ohio, June 17-18. 
Complete war program, at least half of it 
being devoted to the actual demonstration 
of war apparatus. All meetings will be 
held at Triangle Park, a dinner being 
served Monday evening and_ luncheons 
each noon. Reservations may be secured 
at hotels Miami, Holden, Algonquin, Phil- 
lips and Bechel, or by writing the Dayton 
S. A. E. Committee, 137 North Ludlow St., 
Dayton, Ohio. 


Superintendents’ and Foremen’s Club of 
Cleveland. Monthly meeting, third Satur- 
day. Philip Frankel, secretary, 310 New 
England Building, Cleveland, Ohio. 


Western Society of Engineers, Chicago, 
Ill. Regular meetings, first, second, third 
and fourth Mondays of each’ month, except 
July and Segoe. Edgar S. Nethercut, sec- 
retary. 1735 Monadnock Block, Chicago, II! 


Technical League of America. Regular 
meeting, second Friday of each month 
Oscar S. Teale, secretary, 35 Broadway 
New York City. 














June 13, 1918 


ee 


Broachin 





Condensed-Clipping Index of Equipment 


Speed Up—We have got to win the war 


Clip, paste on 3 x 5-in. cards and file as desired 


Machine a = hl /lhUh/Clh™U™t™”~”””UC~;«CS)SC 
J. B. Lapointe Co., New London, Conn. 














“American Machinist,” May 30, 1918 
ng in one-lb. 
being accomplished in two operations, roughing and finishing. The 


For broaching the rifli 


gun barrels, the work 


work is 44 in. long and there are 12 helical grooves approximately |; 


0.015 in. deep with a right-hand twist of one turn and 40 in. 
master bar is used which operates through a spiraling block, |; 
causing the broach to rotate, the gun barrel being held rigid. A 
large supply of lubricant is used to wash away the chips and 


insured smooth cutting. 


Belt Fastener, “Ideal” 


Ww. O. & M. W. Talcott, 91 Savin St., Providence, R. I. 
“American Machinist,” May 30, 1918 


The “Ideal” belt fastener that 
is used for rubber canvas, balta 
and textile belts. It Is used 
either between the layers of the 
belt or on the side of the belt 
away from the pulley. When 
used on the outside of the belt 
the fasteners are curved some- 
what to conform to the pulley. 
These fasteners are secured to 
the belt by means of rivets, and 
two small lips shown prevent 
the fastener from+moving out 
of place. 


A ' 





West & Dodge Co., 167 Olive St., Boston, Mass. 


To test the lead of threads 
the contact point is placed in 
position in one of the threads 
and the micrometer spindle ad- 
justed so that the dial indicator 
points to zero. The point is 
then moved along a number of 
threads and micrometer readings 
taken. Drunken threads are de- 
tected by turning the gage part- 
way around and again measur- 
ing. The dial indicator is not 
used for obtaining the actual 
measurements, but only to show 
the correct amount of pressure 
to apply on tme micrometer 
spindle. The large graduated 
wheel gives readings to 0.0001 
in. if desired and a solid plug 
can be used in prace of the indi- 
cator spindle and Johansson 
blocks used between contact 
points on the base, 





Rockford Drilling Machine Co., 
“American Machinist,” May 30, 1918 
| 


Diameter of spindle, 27% in.; spindle 
i spindle 
Sleeve, 3g in.; feeds per revolution of 


travel, 25in.; diameter of 


Spindle, seven, 0.005, 0.007, 0.910, 0.014, 
0.020, 0.030 and 0.040in.; hole in 
spindle, No. 5 Morse taper; drive slot 
in end of spindle, §x§in.; spindle 


speeds with three- or four-step cone, 
spindle speeds with 
spindle 
speeds with gear box, 30 to 250 r.p.m. 
Can be made in other sizes on special 


9 to 


245 r.p.m.; 
two-step cone, 30 to 185 r.p.m.; 


order if desired. 








H 
; 
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Rockford, Il. 

















Tractor, Electric 


Industrial Truck Co., Holyoke, 


Mass. 


“American Machinist,” May 30, 1918 


This truck ts made _ with 
either two- or four-wheel drive 
and with either end or center 
control. Length over bumpers, 
87 in.; width over all, 403 in.; 
wheelbase, 40 in.; tread, 30 in.; 
height of platform, 26 in.; 
ground clearance, 43 in.; gear- 
ing, single reduction; tires, 20x 
3% in.; steer, four wheel; turn- 
ing radius of outside wheel, 5632 
in.; turning radius of outside 
corner, 63%in.; speeds, four 
forward and four reverse, five 
miles per hour with a trailer 
load of 20,000 Ib. and seven 
miles per hour with empty 
trailers; motor, 5 hp.; springs, 
coil type, four in number ; weight 
without battery, 2400 Ib. 


Belt Hooks, “Acme” 

















W. P. & M. W. Talcott, 91 Savin St., Providence, R. I, 
“American Machinist,” May 30, 1918 


The illustration shows one of 
the “Acme” steel belt hooks, 
which are for leather, rubber or 
canvas belt. The construction 
is such that when the hooks are 
driven into the belt the edges 
are drawn tightly together, 
after which the points are bent 
over with a hammer. Both 
styles of belt fasteners are made 
in a number of sizes to meet 
yasseus conditions and sizes of 
elts. 








Starter, Automatic for Direct-Current Motors 
Westinghouse Manufacturing Co., East Pittsburgh, Penn. 


“American Machinist,” May 30, 1918 


Especially adapted for start- 
ing direct-current motors of 10 
hp. and under. The complete 
mechanism is inclosed in a dust- 
proof case approximately 15 in. 
high, 17 in. long and 10in deep, 
which may be locked to prevent 
tampering. The line switch, 
which is of the knife type, is 
operated from the outside of the 
case by a crank handle extend- 
ing through one end, and the 
switch may be locked in either 
off or on position. The counter 
em.f. method of acceleration Is 
used. For ordinary work two 
points of acceleration are main- 
tained, but where exceptionally 


heavy loads are carried, three 
points are used. Provision is 
made for protection against 


failure of power, and may be so 
arranged that the motor will be 
restarted when the power re- 


Press, Screw No. 2 

















turns or so that this will require 
the services of an _ operator. 
Built with or without provision 
for dynamic breaking or field 
rheostat for adjustable-speed 
service. 


Moore & Co., Grand Ave. and Franklin St., Chicago, III. 


“American Machinist,” 


Weight, 1978 lb.; standard opening in 
width between uprights, 
width between gibs, 734 in. ; 
from bed to slide without bolster plate 
maximum! move- 
ment of crosshead, 8jZin.; face of cross- 
square hole in slide for 
punch shanks, 2in.; top of bolster plate, 
1534x153in.; thickness of bolster plate, 
2in.; diameter of steel screw, 3in.; pitch 
of thread on screw, 1in.; length of opera- 
ting lever, 60 in. ; weight of lever with two 
balls, 325 Ib.; height of press with slide 
up, 84in.; floor space of legs, 30 x 35 in. 


bed, 
16 in. ; 


8 x 8 in. ; 


and with slide up, 12 in.; 
head, 7x 8in.; 
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IRON AND STEEL 


The Government Schedule of steel prices went into effect Sept. 24 
Pig iron was set at $33 per ton: pig iron differentials were announced by 
the American Iron and Steel Institute on Nov. 3. Washington announced 
sheet and pipe prices on Nov. 5. Warehouse prices have been revised. as 
shown, by agreement between the War Industries Board and the ware 
houses: new schedule in effect Nov. 15. Effective Apr. 1, the price cf 
basic iron was fixed at $32, and standard Bessemer at $35.20 at Valley 
furnace, prices of other irons remaining the same as last quarter. 


PIG IRON—Quotations per ton were current as follows at the points 





end dates indicated: 
Cur One Month One 
rent Ago Year Avec 
No 2 Southern Foundry, Birmingham.. $33.00 $33.00 $. 
No. 2X. New York........ : 34.25 ee * 00 
No. 2 Northern Foundry. Chicago . 83.00 5.00 
*Bessemer, Pittsbureh ... : -- 86.15 5A.95 
*Basic, Pittsburgh........ owen eoce Bn-O0 5 1.06 
No. 2X, Philadelphia .......cccseces 34.25 46.75 
Ta. Uh. CS Ca eekeeeeevssnceosens 33.00 50.00 
No. 2 Southern Cincinnati.......... ».90 42.90 
Basic, Eastern Pennsylvania........... 32.75 42.50 

*Delivered Pittsburgh; f.o.b. Valley, 95 cents less. 

BTEEL SHAPES—The following base prices per 100 Ib. are for 
structural shapes 3 in. by ™% in. and larger, and plates 4% in. and 
heavier, from jobbers’ warehouses at the cities named: 

-——-New York———,  -—Cleveland-. ,—Chicago—~ 
One One One One 
Current Month Year Current Year Current Year 
Aco Ago Ago Ago 
Structura! shapes .$4.195 $4.195 $5.00 $4.20 $5.00 $4.20 $5.00 
Soft steel bars ..... +0495 4095 4.75 4.20 4.50 4.10 4.50 
Soft steel bar shapes. 4.095 4.095 4.75 4.20 4.50 4.10 4.50 
Soft steel bands £.945 - eens sa0 at ie hii 
Plates, 4% to lin. thick 4.445 4445 8.00 4.20 7.00 445 8.00 
BAR IRON—Prices per 100 Ib. at the places named are as follows: 
Current One Year Ago 
ee, OO cn cnsceeqencesecocceeee $3.50 $4.25 
WREOUEO, WOW WSR. ccccccccccccccces 4.70 4.60 
Warehouse, Cleveland ..........ceeeeeees 4.10 4.45 
Ce CP ccccosenesbeaceeeene 4.10 4.50 


STEE’ SHEETS—tThe following are the prices in cents per 
pound trun jobbers’ warehouse at the cities named: 


a -— New York —. Cleveland -—Chicago—, 

bo 

Ae 

ged s 

sat 2 Eo of9 £2 o89 £8 o8O 

S=4 55 £S% 25% 5E Foe SE PD& 

E20 OR OF< Od OF Om OF SHK< 
S40. 28 bDlack......- 5.00 6.445 6.445 9.50 6.385 8.25 645 8.50 
“No. 26 black....... 4.90 6.345 6.345 9.40 6.285 8.15 6.35 8.40 
*Nos. 22 and 24 black 4.85 6.295 6.295 9.35 6.235 8.10 6.30 8.35 
Nos. 18 and 20 black 4.80 6.245 6.245 9.30 6.185 8.05 6.25 8.30 
No. 1t' blue annealed 4.45 5.645 5.645 9.20 5.585 7.95 5.65 8.70 
No. 14 blue annealed. 4.35 5.545 5.545 9.10 5.485 7.85 5.55 8.60 
No 10 blue — al 4.25 5445 5445 9.00 5.385 7.75 5.45 8.50 
*No 23 galvanized... 6.25 7.695 7.695 12.00 7.695 10.00 7.70 10.50 
*No. 20 galvanized... 5.95 7.395 7.395 11.70 7.335 9.75 7.4010.20 
No. 24 galvanized... 5.80 7.245 7.245 113.55 7.185 9.55 7.40 10.05 


*Wor painted corrugated sheets add 30c. per 100 Ib. for 25 to 28 gage: 
25c. for 19 to 24 gages: for galvanized corrugated sheets add 5c., all gages. 


COLD DRAWN STEEL SHAFTING—From warehouse to consumers 
requiring at least 1000 Ib. of a size (smaller quantities take the standard 
extras) the following discounts hold: 


Current One Year Ago 
DCD steeessave ones ee esensewn List plus 10% List plus 25% 
DE sep ae8eeebseeee0000080088 List plus 10% List plus 10% 
DE £00064 eses OeeentesereGuees List plus 10% List plus 10% 


DRILL ROD—Discounts from list price are as follows at the 
places named: 


Extra Standard 
Se Tn peéeeseceecseoseaeneensedeans ee 30 % 40 % 
DE .¢06000604600:0686066¢500000006008664 35 % 40 % 
DE Kans candace eer eens neeséeas ¢44e8eOues 35 % 40% 
SWEDISH (NORWAY) IRON—The average price per 100 Ib. in 
ton lota, is: 
Current One Year Ago 
SEE she G tats eeeabeeeesctenseeske $15. 50-19 $20.00 
DT ance bee saeehes 64006050 080KE >.00 12.30 
DEE c6 c6GRGbnscebes 40s 4culetaeeans 7.00 12.00 


In coils an advance of 50c. usually is charged. 
Note—Stock very scarce generally. 
WELDING MATERIAL (SWEDISH)—Prices are as follows in cents 
per pound f.o.b. New York, in 100-Ib. lots and over: 
one Wire* Cast-Iron Welding Rods 


4}. 4% an fe OP BS WM. BBs ccc ccces .00 
0. 8, A ‘and we 10 ee i ee cee us 14.00 
E pine ebetedeocis Oe Be OD Bc cccccvcs 12.00 
Ss evo 22.10 to 33.00 .% by 21 in. long......... 12.00 
2; 4 Ty 14 and #&. 
- Be ceseeeeesve *Special Welding Wire 
No. 20 eeeeeceese [.  . <i Seiecedececcccceces oun r4 





ee 


MISCELLANEGUS STEuitL— The following quotations in cent 
per pound are from warehouse at the places named: 


New York Cleveland Chicag” 

Current Current Current 
/ PT eTTTrrTTT er Te Tere er 4.10 4.04 4.00 
cS ee sree mae 4 5.70 4.35 4.25 
Openhearth spring steel ‘icavy)... . 7.50 8.00 2 50 
Spring steel (light). is ee . 11.00 11.25 11.00 
Coppered bessemer rods" see et 9.00 8.00 7.00 
i ME otis onan es oe 6 . 4.94% 4.75 4.95 
Coild-rolled strip steel....... on 8.50 8.25 8.50 
PEOGe DEED ccceccceccess . » 6.19% 6.00 7.00 


PIPE—The following discounts are for carload lots f.o.b. Pittsburgh; 


hasing card of Nov. 6, 1917, tor steel pipe and for iron pipe: 
BUTT WELD 
Steel 
Inches Biack Galvanized Inches Black an we 
%. % and %.. 44% 17% % WP SBiceces 3% 17% 
a” Recatueee® 45% 33 4 % 
mm GS Seceeens 01% v7 hk % 
LAP WELD 
errr : 44% eae 0 sihnavatase ce 26% 12% 
2% to 6.... 17% 34% % 2% to 4...... 28% 15% 
Suey Se Gisceas 28 % 15% 
BUTT WELD. EXTRA STRO]'G PLAIN ENDS 
%. 4% and %& 40% 22% % TT OW Bihesses 33% 18% 
Ct bnee enon 45 % 32% % 
% G Biecese 49 % 36% % 
LAP WELD. EXTRA STRONG PLAIN ENDS 
D oacaeneeesee 42% Sa eee ee 27% 14% 
2 oF O. cscee 45 % 33% % ee, OMe ncceee 29% 17% 
See Ge Gisacas 44% 32% OH 80 6... 0000 28% 16% 


Stock discounts in cities named are a: follows: 
—New be + -—Cleveland—, — Chicago — 
Gal- 


al- Gal- a 
Black vanized Black vanized Black vanized 


™% to 3 in. steel butt welded 38% 22% 43% 38% 41.9% 26.9% 
3% to 6 in, steel lap welded 18% List 39 % 25% 37.9% 23.9% 


Malleable fittings, Class B and C, from New York stock sell at list 
price. Cast iron, standard sizes, 15 and 5%. 


METALS 


MISCELLANEOUS METALS—Present and past New York quotations 
in cents per pound. im carload lots: 
Cur- One One Year 
rent Month Ago Ago 
i Se . 6cccesh ences eens 23.50* 23.50 31.00 
Pt ee ee Gs deen scsadesedeeess 91.00 85.00 61.00 
DE shudiehee ees eedbodsecei ee wk om 7.25 7.2E 12. 00 
DD. 66. ct eck ebaR bee eneeoeneeonses 7.50 7.50 9.25 
*Government price 
ST. LOUIS 
eT ee ee eee 7.10 7.10 12.00 
DE sos 62h0 CR O8S ROOD OOAERC OES 7.25 7.25 9.25 


At the places named, the followifg prices in cents per pound prevail, 


for 1 ton or more: 
-—New York———. —Cleveland—. — Chicago— 


a 

d, 38 ©£O eso £2 e8° £2 o88 

36 cSt sot S& sot s& Eod% 

of CA< OF<4 OF Or OF OMS 

Copper sheets, base .32.50-33.00 32.00 42.00 34.00 42.00 32.50 42.50 
Copper wire (carload 

eA nutes. am ta 31. 32.00 39.50 34.00 39.00 32.00 40.00 

Brass sheeta ...... 31.75 30.75 45.00 30.00 41.00 30.00 43.50 

Brass pipe base.... 36.50 36.50 47.50 41.00 48.00 40.00 47.50 
Solder % and % 

(case lots) ..... 62.00 62.00 39.75 62.00 39.50 70.00 39.50 


Note :—Solder very scarce. 

Copper ree quoted above hot rolled 16 oz., cold rolled 14 oz. and 
heavier. add ic.; polished takes lc. per sq.ft. extra for 20-in. widths and 
under: over 20 in., 2c. 


BRASS RODS—The following quotations are for large lots, 
mill, 100 Ib. and over, warehouse; 25% to be added to mill prices 
for extras; 50% to be added to warehouse price for extras: 





Current One Year Ago 
DE netbedanaheheetes +b hd EKGs Cens ae ed $25.25 $42.00 
Ke bos dee Ced DOOR Khe s SARS ORE 26.25 4550 
Pt 28056 Chee COneeew eee eebe Cade es 30.00 38.65 
GE Sek. «Re SSeeekeennedeeeuetegn ae ae 28.00 4° 50 
ZINC SHEETS—tThe following prices in cents per pound nrevail: 
ee ee ES 6 oh 6 bon ib dcweEeawee dee neebeeian ‘ 15.00 
In Casks———, -—Broken Lots— 
Cu One Cur- ne 
rent Year Ago rent Year Aco 
PE phbbdececcaaeewe 18.75 21.00 18.40 21.50 
OO) ee 16.50 23.00 17.00 23.2 
SE “A atthe bens weeoee es 21.00 22.50 21.50 23.50 
ANTIMONY—Chinese and Japanese brands in cents per pound, in 
ton lots. for spot delivery, duty paid: 
Current One Year Ago 
EPO EST TT TT eT TT TT Te ee 12.50 20.00 
Pe Rk ks chen sen eek ee eeebedte sand 13.50 28.00 
y . 27.50 
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OLD METALS—tThe followir= are tne dealers’ purchasing MISCELLANEOUS 
prices in cents per pound: 
Gusent “a. a SEAMLESS DRAWN TUBING—The base price in cents per pound 
os 1918, Yr. Ago 1918 Yr, Azo Chicago from warehouse in 100-Ib. lots is as follows: 
Copper, heavy and crucible 4 28.00 29.00 29.50 22. 
Copper, ped — y+ Te +4 ree z= rs aao8 Copper Nees a ie ——— ar i 
Copper. light am oun 355 54. 56. 30.75 4 gl oe 35.6 : 38. 
Copp 3 desyhewenyy: 6.00 10.00 6.00 10.00 7.00 ere eee ee 39.00 41.00 42.00 
—_ , I FREE Ra ss hee et aso aoe By Ry For immediate stock shipment 3c. is usually added. The prices of 
om lig at. HEE CBO 1050 14:00 1400 15.00 12.60 course vary with the quantity purchased. For lots of less than 100 Ib. 
No. 1 -"ow orass tur™ s 12.50 18.00 19.00 1850 13.0¢ but not less than 75 Ib., the advance is 1c.; for lots of less than 75 Ib. 
an. , ct sceneries 5.25 7.25 5.00 7.00 E%, but not less than 50 Ib., the advance is 24%c. over base (100-Ib. lots): 
for less than 50 Ib, but not less than 25 ib., 5c. should be added to the 


ALUMiNUM—tThe following prices are from warehour: at 
places u.araed: 


na York Cleveland Cnicago 
No. 1 aluininzm, guaranteed over 99% p 
in ingot. for ~emelting (ton lots) per “Db. 32.20c. 32.20¢e. 33 %c. 


This the Governme™.i rvice ior lots of from 1 to 14 tons. 


COPPEK BARS from warehouse sell as follows in cents per pound, 


for .on lots aad over: 
Current One Year Ago 
2. Perey T Terr? tT te a tt 36.00 41.00 
er ns er 36.00 43.50 
eer ec cree 5.00 43 00 
BAcBIT METAL—Warehouse price r pound: 
-—New York——, ae and—~, -——-Chicago-——_, 
“Cur- One Cur- One Cur- One 
rent Year Ago rent Year Ago rent Year Ago 
Best grade . .125.00 70.00 13.00 73.00 100.00 70.00 
Commercial 70.00 40.00 23.00 22.00 22.00 30.00 
SHGP SUPPLIES 


NUTS—From warehouse at the places named, on fair-sized 
oi ders, the following amount is deducted from list: 


—New York—. —Cleveland—. -— Chicago —. 


Current One Current One Current One 
Year Ago Year Ago Year Ago 
‘tot pressed square. .$1.05 $0. “ry List $1.40 $1.65 $1.05 $3.00 
-t pressed hexagon. .85 .50 1.20 1.50 85 3.00 
Goi punched square. 1.00 — = .75 1.40 1.00 2.00 
Colc punched aexagon 1.00 _ 75 1.40 1.00 2.50 


Semifinished nuts sell at the following discounts from list price: 


Current One Year Ago 
|  @ .. PPPPTTTTC TTT TT LTTE Tt 40 % 50 % 
ee POSTE Tr eee eet ee ee 50% 50 % 
TTT TT TT eee 60 % 50% 


CARRIAGE BOLTS—From warehouses at the places named 
the following discounts from list are in effect: 


New York Cleveland Chicago 
SH Ber B Mis cccicorcscvcsscesser 0 Jo 45 30—2 4 % 
10% 334 % 20—5 % 


Larger Ord lIcnger..........eeee- 


MACHINE BOLTS—Warehouse discounts in the following 


vities: 

— New York ype Chicago 
% by 4 in. and smaller............ 30—5 % 37% 
Larger and longer up to 1 im. by 30 in. 30% 40% 25—5 % 


WASHERS—From warehouses atthe places named the following 
amount is deducted from list price: 


F wrought-iron washers : 
New *"'Yyork $3.00 Cleveland $3.00 Chicago ..... $2.50 


For cast-iron washers the base price per 100 Ib. is as follows: 
New York $3.50 Clevelend $4.00 Chicago 


COPPER RIVETS AND BURS sell at the followi:. rate from 


warehouse: 
——— Rivets ——__—__—.. 
Current One Year Ago Current 


Cleveland. List pa 10% an ) yt 10% List plus 10% 
icago. it price List plus < + $4 


. _ List price 
New York. 20% from list ie 2% % trom List plus 20% 


Burs———————_, 
One Year Ago 

List plus 10% 
List price 

+ 106 % trom 
lis 


RIVETS—The following quotations are allowed for fair-sized orders 


from warehouse’ 


New York Cleveland Chicago 
Steel 4 d smaller ......- 20% 40—5 % 45% * 
ol Pbpretons pp tinbepeee 30 % 40—5 % 45% * 
Button heads. %. %. 1 in. ‘diameter by 2 in. to 5 in. sell as fol- 


1 100 ' x 
Sow Fork. 36. 9% cones. .$5.15 Chicago. .$5.50 Pittsburgh. . $4.65 


Coneheads. same size “ , - 
New York. .$6.19% Cleveland. .$5.25 Chicago. .$5.60 Pittsburgh. .$4.75 


base price; and for quantities under 25 lb.. the increase above base is 10c. 


TIN PLATES—Warehouse prices per box: 


Coke tin plate, 14 x 20: 
—New York—~ — Cleveland —. —— Chicago —. 





Jan. 11. Current One Current One 
918 year ago year arco 
i ie nse 6.0 wil Mae 450 $12.00 $10.00 $11.00 $10.50 $10.50 
I °C See Me ona duces ue 12.15 10.00 11.17% 10.65 10.65 
Terne plate, 20 x 28: 
Base Net Coat- 
Weight Weight ing 
100 Ib. 200 es aide eee $18.95 $16.70 $17.00 $16.00 
I. C. 214 ES 19.25 17.00 19.50 16.55 
Zz. @. 270 Risa sik oleate 21.75 19.50 19.50 18.45 
, o. i peer 21.75 ~7.85 17.25 17.05 
I. C. a Mid enne ves 22.50 18.35 18.35 17.55 
I. C. Pe Me dé s5eaies 23.25 19.75 19.75 18.65 
I.C, ape 24.50 20.25 20.25 19.40 
I. C, 7 eet 25.75 21.50 21.50 20.35 
1. C. eS ee e 28.75 22.50 22.50 21.30 
I.C. We Gee cacase 28.00 23.50 23.55 22.65 
NOTE—New York prices furnished %n application to dealers. Price 


varies according to whether the plate. are wanted for work essential 


to the war or for nonessential werk 


COTTON WASTE—The following prices are in cents per pound: 


-————New York——____ 
Current @ne Year Ago Clevelani- Chicago 
White .. . 11.99 4 TY 00 13.00 16.50 12.00 to 16.50 
Colored mixed 3.50 to 12.00 19.00 13.00 11.50 to 14.00 


WIPING CLOTHS —Jobters’ price ver 1900 is as xollows: 


‘3% x13% 13%x20% 
PS eee er ee 52.90 58.00 
RE Hh kns Re> Kd anCNe beSece eee ke 48.00 60.00 
SAL SODA sells as follows » - 100 Ib.: 
fv vent One Month Ago One Year A 
Nd no denines $1.75 $1.75" $1.75. 
ee 1.75 1.75 1.75 
SEE Ss0vescedeebecs 2.40 5.35 2.10 
I ee 2.00 2.00 2.00 


COKE—The following are prices per net ton at ovens, Connells- 
ville, and cover the past four weeks: 


May 23 May 16 May 9 May 2 
BOOS GED occ cccccioceseos $6.00 $6. 00 $6.00 $6.00 
co ey 7.00 7.00 7.00 7.00 
FIRE CLAY—tThe following prices prevail: 
P urrent 
CN i) sbi ddd qhwiaee ee teh eethaebewnteanebak 450-Ib. bbl. eo +4 
EE bi: :6 00. 804> bed Oe WOde edb wee ewe ern ale wun 375-Ib. bag 2.5 


ROLL SULPHUR in 360-lb. bbl sells as follows per 100 Ib.: 


Current One Month Ago One Year Ago 
ES ere ree ee $4.30 r 
ET ka andenva kite 4.50 #430 #580 
aie, Sc oinhawctes magi 4.65 400 3.00 


LINSEED OIL—These Rrices are per gallon: 


en ew = —_{ Garvleveland—— Gan —— 








, rent YearAgo rent Year £ 
Raw in barrels .... $1.58 $1.31 $1.67 $1.32" rent, Yr, Ago 
a Gee ot cence 1.68 1.41 1.82 a3 1.85 1.37 
— AND RED LEAD in 500-Ib. lots sell as follows in cents per 
pound: 
a ‘White——_, 
Current 1 Year Ago Current 1 Year Ago 
pei Dry 
an and 
Dry In Oil Dry _ In Oil i 
25. and 50-Ib. kegs 11.70 1215 1235 1050 1170. 19H 
12%-lb. keg .. 11.92 12.37 12.50 10.75 11.92 12.25 
100-Ib. keg 11.47% 11.92 12.75 11.00 11.47% 12150 
5-Ib. cans ..... 13.27 a 14.25 32.60 13.27° 13:50 
1-Ib. cans ..... 14.1 ee oo. See eae 









































































NEW 
and 
ENLARGED 
SHOPS 


Consult the Buying Section 
when in need of machinery or supplies 

















METAL WORKING 











NEW ENGLAND STATES 


Conn., Branford—The Malleable Iron 
Fittings Co. has awarded the contract for 
the erection of a 135 x 200 ft. foundry. 


Conn., Bridgeport—The Housaton Ma- 
chine Co., Staple St., has awarded the con- 
tract for the construction of a 1-story, 44x 
44 ft., addition to its plant. 


Conn.,, Hartford—The Colts Manufac- 
turing Co., Vandyke Ave., manufacturer of 
firearms, has awarded the contract for a 
l-story, 46x 96ft. plant to be erected on 
Sequassen St. Estimated cost, $16,000. 


Conn., Hartford—The Terry Steam Tur- 
bine Co., Windsor St., 
contract for the construction of a 20 x 200 
ft. and a 40 x 100 ft. addition to its plant. 
Noted June 6. 


Conn., Meriden—The Waterbury Clock 
Co., Waterbury, has leased a portion of a 
building here at 397 West Main St., and 
plans to establish a plant. New machinery 
will be installed. 


Conn., New Britain—The New Britain 
Machine Co., 140 Chestnut St., has awarded 
the contract for the construction of a l1- 
story, 100 x 340 ft. addition to its plant. 
Noted May 16. 


Conn., Waterbury—The Mattatuck Manu- 
facturing Co., East Main St., manufacturer 
of brass goods, has awarded the contract 
for the construction of a l1-story, 64 x 70 
ft., garage to be be erected on Southmayd 
Rd. Estimated cost, $12,000. 


Mass., Chelsea—The Chelsea Foundry 
Co., 333 3rd St., is receiving bids for a 1- 
story, 60x 100ft. foundry addition. About 
$15,000. S. S. Bisenberg, Exchenze Blidg., 
Arch. 


Mass., Hyde Park—The Mason Regula- 
tor Co., 1190 Adams St., Dorchester, has 
awarded the contract for the erection of a 
3-story, 80x 160 ft. brick factory, on Hyde 
Park Ave., here. Estimated cost, $140,000. 
Noted May 16. 


Mass., Orange—The New Home Sewing 
Machine Co. has awarded the contract for 
the construction of a l-siory, 103 x 353 
ft. plant for the manufacture of shells. 
Estimated cost, $70,000. Franciso & Ja- 
cobus, 511 5th Ave., New York City, Arch. 


Mass., Opringfield—The Bemis & Call 
Hardware and Tool Co., 983 Main St., will 
soon award the contract for the construc- 


tion of a l-story, 34 x 60 ft. trimming 
building. 
Mass. W orcester—The Harwood & 


Quincy “Machine Co., 50 La Grange St., 
awarded the contract for the erection of a a 
1-story addition to its plant. Noted May 9. 


Mass., Worcester—The Liberty Screw 
Co. has awarded the contract for a 1-story, 
60 x 150 ft. factory to be erected on Shrews- 
bury St. A. J. Booth, Pres. 


MIDDLE ATLANTIC STATES 


Md., Baltimore—The Empire Furniture 
Co.. 506 South Dallas St., has leased a 
building at 431-433 Colvin St. and plans 
to improve the same and is in the market 
for machinery and equipment for the 
ae of furniture. Estimated cost, 

2,000. 


has awarded the- 














Md., Baltimore—McArdle & Cooney, 519 
Arch St., Philadelphia, manufacturer of 
iron pipe fittings, etc., is having plans pre- 
pared for tne construction of a 1-story, 
30 x 155 ft. addition to its plant here on 
Key Highway. 


Ma., Cambridge—Moses & Davis, Solo- 
mons Island, plans to build a large ship- 
yard at the head of Cambridge Creek, 
adjacent to Cambridge & Seaford R.R. 
The company will require full shipyard 
equipment. 

Md., Curtiss pope Curtiss Bay Cop- 
per and Iron Works plans to build a plant 
for the manufacture of copper and iron 
maritime products. 


N. J., East Newark—Fire recentl; dam- 
aged the plant of the eg Wire Works, 


407 John St. Loss, $50,000 
N. J., Hoboken—The Remington Arms 
U. M. C. Co., 1500 Hudson St., has taken 


over the plant of the Bijur Motor Lighting 
Co. and plans to build additicns to same 
and purchase new equipment. 


N. J., Newark—The Hay Foundry and 
Icon Works, Plum Point Lane, is building 
a i-story, 50 x 250 ft. addition to its foun- 
th P Estimated cost, $30,000. Noted 
June 6, 


N. J., Newark—The Lidgerwood Manu- 
facturing Co., 326 Frelinghuysen Ave., 
manufacturer of hoisting machinery, has 
had plans prepared for the construction of 
a l1-story, 30 x 100 ft. addition to its pat- 
tern works. 


N. Y., Buffalo—The Acme Steel and 
Malleable Iron Works, 245 Military Rd., 
has increased its capital from $400,000 to 
———- and plans to build additions to its 
plant. 


N. Y., Buffalo—The Bossert Co., 1019 
Hickory St., Utica. manufacturers of metal 
stampings and automobile parts, plans to 
build a 2-story, 63x 116 ft. factory. Esti- 
mated cost, $30,000. 


N. Y., Buffalo—The National Aniline and 
Chemical Co., 351 Abbott Rd., has had 
plans prepared for the construction of a 


3 story machine shop. 1. timated cost, 
$85,000 

N. Y¥., New York—(Bor>ough o: Brook- 
lyn) —The Atlantic Basin Iron Works, 


Summit St., has awarded the contract for 
the construction of a 3-story addition to 
am ant on Van Brun’ St. Estimated cost, 
$25, ‘ 


N. ¥., New York—(sorough of Breoklyn) 
—C. Brown, 412 4ist St., has had plans 
prepared by Boyle & Kelly, Arch., 367 
Fulton St., for a Tek 55 x 100 ft. garage. 
Estimated’ cost, $12, 


. ¥., New York—(Borough of Brooklyn) 
—The Bureau of Yards and Docks, Navy 
Dept., Wash., D. C., has awarded the con- 
tract for the construction of a structural 
shop. Estimated cost, $1,000,000. 


New York—(Borough of Brook- 
= 2 * Gotham Can Co. has had plans 
prepared for the construction of a 3 story. 
° x 100 ft. factory at Northwest Eagle 

and Franklin Ave.. Estimated cost, 
$35,000 Bisendreth & Horowitz, 500 5th 
Ave., New Yor'- City, Arch. 


New York—(Borough of Brooklyn) 
_The Sho Manufacturing Co., 113 11th 
St., manufacturer of oil burners, has had 
plans prepared for a 3-story, 75 x 100 ft. 
addition to its plant. Estimated cost 
$25,000. Noted May 2 
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N. ¥., New York—(Borough of Brooklyn) 


—T 
Ave., 
the 


he Lasky Motor Car C 
will receive bids until June 24, 
a 2-story, 


erection of 


Graham 
for 
100 x 200 ft. 


O., 


garage and service station on Montrose 


Ave. 


$75, 
Arch 


Terminal, 


cost, 
Ch. 


Pm 


and Leonard St. 
000. 


Estimated cost 


Shampart & Shampart, 772 Bway., 


- ¥., New York—(Borough of Brooklyn) 
_The Long Island R. R. 


— 000. L. 


Engr. 


Y., New Yo 
Miller, 1663 


Co., Pennsylvania 


rk—(Borough of Brooklyn) 
Union St., 


New York City, plans to build a 
1-story, 38 x 102 ft. repair shop. 
V. Morris, Jamaica, N. Y., 


Estimated 


will build a 


l-story, 120 x 140ft. garage on Carroll St. 


and 


Troy Ave. 


Noted Apr. 18. 
N. Y¥., New York—(Borough of Brooklyn) 


—Rochnitz Bros., 
plans prepared by S. Millman, 
for the erection of a 1-story, 


Court St., 
Estimated 


100 x 200 ft. 


garage. 


$50,000 
N. Y¥., New York-—(Borough of Brooklyn) 


—wW. J. Smith, 63 Adelphi 
plans prepared by Boyle & Kelly, 


Estimated cost, 


44 Court St., 


$40,000. 


is having 
Arch, 26 


cost, 


has had 
Arch., 


St., 


367 Fulton St., for the eréCtion of a 1- 
story, 55 x 100 ft. garage. Estimated cost, 
$12,000 

N. Y., New York—(Borough of Man- 
hattan)—The Bemsen Realty Co. 31 
Nassau St., has had plans prepared for the 
erection of a i-story, 50x 99ft. garage. 
Estimated cost, $15,000. C. B. Meyers, 1 


Union Sq., Arch. 


N. 


> = 


New York—(Borough of Man- 


hattan)—The Clark Electric and Manu- 


facturing Co., 


149 Bway., plans to build a 


l-story, 35 x 45 ft. addition to its factory. 


N. Y¥., New York—(Borough of Manhat- 


tan)—The J. M. Horton Ice Cream Co., 
has awarded the contract 


East 


24th St., 


205 


for the construction of a 2-story, 75 x 100 
ft. garage to be erected between 130th and 


131st St. and Park Ave. 


-*N. 
lin Co., 





Y., New York 


Noted May 16 


- Weber & McLough- 
“bist St. and North River, let con- 


tract 4- -story, 75 x 100 ft. brick garage at 
645 West 131st St., to J. Paterno, 601 West 


115th St. 


N. 


—The Meurer Steel Barrel Co., 
Long Island City, 


ing 


About $50,000. 


Y., New York—(Borough of Queens) 


Ave., 


275 Flush- 
is rec®iving 


bids for the erection of a 1-story, 100 x 201. 


50x 
Hay 


$100, 


St., 


The. Ww. 
Hamilton St. near Graham Ave., 


100 and 50x 200 ft. 
ward and 3rd St. 
000. 
Brooklyn, Arch. 


brick plants 


L. Allmendinger, 
Noted May 30. 


at 
Estimated cost, 
20 Palmetto 


New York—(Borough of Queens) 


Meyers Machine Co., 


Inc., 
has had 


plans prepared for the construction of 4 


51 x 175 ft. factory. 
000. Stines & Ludwig, 
Arch. 


Ave., 
Noted Mar. 


9 


Estimated cost, $1°,- 


Jackson Ave., 


. ¥., Long Island City—E. Ronzoni, 
798 ‘Broadway, Flushing, has awarded the 
contract for 4-story, 60 x 
factory at Jackson Ave. and Buckley St 
to Industrial Steel & Concrete Co., 342 5th 


York City. 
28 


New 


100 ft. concrete 


About $30,000. 


N. V., New York—(Borough of Queens) 


—J. Wagner, 321 East 47th 


St., has had 


ome prepared for a 1-story, 20 x 69 ft. 
actory to be leased to the Bull’s Eye 


Rubber Co., 


City. 


Estimated cost, $3500 


131 Harris Ave. Long Island 
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Training Men Instead of Stealing Them 


By FRED H. COLVIN 











The shortage of skilled labor will never be suc- 
cessfully overcome until a foresighted policy has 
been adopted by those depending upon labor— 
which means all manufacturers. One of the con- 
cerns to recognize what this shortage really 
means is the Norton Grinding Co., Worcester, 
Mass., which, through John C. Spence, its super- 
intendent, has established a training shop to de- 
velop skilled mechanics in a modern way. 





amid all the accusations regarding the stealing of 

men by competing employers we hear very little about 
efforts to increase the supply of labor. The reaction from 
the old apprenticeship days still exists in most places, and 
too many manufacturers are still perfectly willing to 
let the other fellow train his men, depending upon in- 
ducing them to leave later. There are of course several 
notable exceptions to this, but they have not been suffi- 
ciently numerous to greatly increase our, supply of 
skilled mechanics and they have altogether failed to keep 
pace with the new demands. The sudden expansion of 
the automobile industry inaugurated the first great 
labor-stealing drive, and the demands of the past three 
years have added fresh laurels to the record of unstable 
labor. But in spite of all the present needs compara- 
tively few seem to be seriously considering the training 
of new men instead of devising ways and means of get- 
ting them away from some other manufacturer. Need- 
less to say this does not add to the productive capacity 
of the country, but actually decreases it, besides adding 
to transportation and housing difficulties. 

Among those who are attacking the problem from its 
proper end and who see the necessity and the advis- 
ebility of building up a working force of their own is 
John C. Spence, superintendent of the Norton Grinding 


[: ALL the agitation regarding labor turnover and 








Co., Worcester, Mass. Realizing the scarcity of skilled 
mechanics throughout the country and the necessity of 
increasing the supply in the shortest time, Mr. Spence 
some time ago—December, 1915, to be exact—organized 
a shop training school with an eight-weeks’ course, and 
it has proved so successful that he is contemplating en- 
larging it as quickly as possible. 

Realizing that the foreman in the modern busy shop 
has little time for instructing green help he started a 
separate training school, or shop, comprising over 6000 
sq.ft. in the gallery of one of the buildings. It has its 
own toolroom, washrooms and toilets, is entirely sepa- 
rate from the rest of the shop and contains the follow- 
ing equipment: 

17 lathes 3 upright drilling machines 
2 vertical milling machines 2 sensitive drilling machines 
3 horizontal milling machines 1 floor grinding machine 
1hand-milling machine _ 2 arbor ne a 

3 universal grinding machines 1 straightening press 


1 shaping machine 1 gas furnace 
130 ft. of benches 


This equipment handles 40 men, with the necessary 
instructors, and is now graduating about five men a 
week into regular shop work. This has been so suc- 
cessful that over half of the men so trained have been 
hired by other local firms, which is one of the best 
proofs of their desirability. Several of the boys with 
only four months’ training have been accepted in the 
navy as second-class machinists. Another product of 
the school shop is now foreman of the toolmakers on the 
night shift and is one of the best toolmakers in the 
shop. The interesting part is that prior to December, 
1915, he had no shop training whatever. 

As fast as the men are sufficiently trained they are 
placed in positions that are open in the shop, each fore- 
man keeping the school informed as to his needs. This 
does not mean that every student serves a given length 
of time in the school, as this depends upon the natural 
aptitude of the man or boy and of course upon the kind 
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of work to whichhe is best adapted. In some instances 
a few. days.have sufficed to give the necessary start, 
while on the other hand some have been kept in the 
school for several months. 


The wages paid are attractive enough to secure a> 


good class of learners, and run from 17c. to 20c. an 
hour for boys of no previous experience to 35c. an hour 
for men who, have been. in other, lines of work, such 
as driving grocery teams or shipping work. Few men 
have been found who did not earn up to their day rating 
after they got out into the shop and the average has 
been about 10c. an hour over this rating. This is looked 
after very closely to know how the cost of training 
works out and also to keep tabs on the efficiency of the 
training itself. As each man goes from the school into 
the shop notification is sent to the cost department, 
which starts a special record. This is maintained for 
six months in order to find out the exact earnings of 
these men and to see how they compare with skilled men 
of long training when working at regular shop work and 
at piece prices which have long been established. The 
fact that Mr. Spence is seeking to enlarge his school 
speaks volumes for the results he has secured. 

The success of this plan depends very largely in ob- 
taining the right kind of teachers and in securing co- 
operation with the shop. The foreman must be shown 
that his work is not being taken away, but rather that 
he is being relieved of a part of his duties so that he 
will-have more time for that which will make him more 
valuable to the company—the purely executive side of 
the job. Then too the student must be made to feel 
that the school is not simply a mill to grind out as many 
men as possible for the sole benefit of the shop, but he 
must be shown how it makes him much more valuable 
to himself and to the community. To prevent the 
student becoming discouraged after getting out into 
the shop the chief instructor still continues to keep in 
touch with him frequently for several weeks. To the 
new man this is a source of encouragement when things 
do not go exactly as he would like. 


THE PoOINTs To BE REMEMBERED 


Mr. Spence sums up the situation in the following 
pithy paragraphs: 

1. Few men have the faculty to teach. Often the best 
workmen is the poorest teacher. Hence, it is easier to 
find one teacher and let him do the bulk of this work. 

2. The press of output prevents a foreman from giv- 
ing proper attention to beginners even if. the foreman 
happens to be a good teacher. 

3. It does not pay to have a high-class executive fore- 
man spend time on a beginner any more than a professor 
of mathematics in a college could afford to put his time 
into first-grade work. In fact, in most cases he would 
probably lack the real qualifications for first-grade work, 
i.e., patience and human insight. 

4. Unless the schooling is centralized the corporation 
cannot readily carry out a fixed policy with regard to 
teachings other than mechanical, i.e., questions pertain- 
ing to honesty of product, citizenship, etc. 

5. The influence on the future attitude of these men 
toward each other and toward industry depends largely 
on the impression made on them at the start. This 
should be controlled as far as possible. 

6. In a school the beginner is sure of a variety of 
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work, whereas the tendency in the shop is to give the 
beginner such a dose of whatever simple work he can 
do that he will not disturb the foreman again for some 
time, or as the boys say, enough to “hold him for 
a while.” 

7. The training probably costs less in-the school than 
in the shop. Although apparently not, as the true cost 
in the shop is almost always buried in departmental ex- 
pense, it is there just the same. 

As there is nothing like ocular demonstration we are 
very glad to present a number of illustrations from the 
training school in this shop. The headpiece: shows a 
class taken not long ago, the ages of the students Tang- 
ing from 16 to 60 years, and the occupations previoiisly 
followed vary in about the same proportion as the ages 
of the students vary. Some of the occupations are 
shown in detail in the illustrations. 

The businesslike appearance of the school shop is 
shown in Figs. 1 and 2, the latter showing assembling 
work of various kinds. Six weeks before this was taken 
the last man at the bench was running his own butcher 
shop, but the uncertainty of the business in these times 
led him to leave it for a chance to get into shop work. 


SOME VISIBLE PROOFS OF SUCCESS 


In Fig. 3 is a 16-year-old boy who after spending 
nine weeks in the shop school can handle very credit- 
ably any simple machine operation. He had no pre- 
vious experience. Another bright boy is seen in Fig.~4. 
This lad is 17 years old and spent eight weeks in the 
school, with the result that he can now make such tools 
as taper reamers from start to finish. Fig. 5 shows a 
man with no previous machine experience, who ;had 
worked at plumbing and had driven a team. With two 
weeks’ training in the school shop he is milling a grind- 
ing machine back-rest body and can handle any similar 
work. 

A more complicated job is shown in Fig. 6. The man 
doing this work was formerly a crane operator and 
spent five weeks in the school. He can do many kinds 
of lathe work, and after a total experience of 10 weeks 
he is earning about 45c. an hour. A similar case .is 
shown in Fig. 7. This man has developed into a good 
turret-lathe operator after eight weeks in the school and 
earns about the same as the man previously mentioned. 

The next three illustrations, Figs. 8 to 10, show three 
different types of work and men. The first of these 
men was a shipping clerk who had spent four weeks in 
the school; ‘the next a boilermaker who was in the 
school for seven weeks, and the third had run a turret 
lathe on shell work, but had never handled anything 
else. He only required two weeks at the school. 

The last two views, Figs. 11 and 12, show men on 
grinding operations. The first had no previous in- 
struction and has spent five months in the school. He 
has however acted as assistant instructor, but now oper- 
ates a Norton plain grinding machine on production 
work. Perhaps the greatest contrast is shown in Fig. 
12. As will be seen, the man is operating a Brown & 
Sharpe universal grinding machine, and this after « 
previous experience as a corset designer and with only 
five weeks at the school. 

The notable feature of this school as compared with 
most other short-term schools is that it does not at- 
tempt to make specialists or operators of one type of 
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FIGS. 1 TO 7. SHOP VIEWS AND STUDENTS ON VARIOUS KINDS OF WORK 
Fig. 1—One f the school shop. Fig. 2—Assembling and bench work. Fig. 3—A 16-year-old graduate. Fig. 4—Another 
ad who jam tee AR Fig. $—ermerty a plumber and teamster. Fig. 6—A crane operator haridles the lathe. . Fig. 7— 
On the turret lath« 
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machine, but gives the foundation of an all-around 
course. It does not give the practice that the old- 


fashioned apprenticeship gave in four to five years, but 
it does give enough of the fundamental knowledge of 
the different types of machines to enable a fairly bright 
man or boy to grasp the machine operations much more 
readily when he gets out into the shop. 


It also has the 


FIGS. 8 TO 12. 


Fig. 8—A former shipping clerk. 
worker and instructor, 


advantage to the Norton Grinding Co. of giving it a 
supply of men which it can use in different depart- 
ments as occasion demands. 

The time has gone by when this very important sub- 
ject can be longer neglected, and the stealing of men 
from other factories is likely to be the subject of dras- 
tic action in the very near future. It has become abso- 
lutely necessary to train men and women—to increase 
the supply rather than to waste time in devising ways 
and means of luring them away from someone else. And 


WORK OF MEN WITH NO 


Fig. 9—A boilermaker grinds tools. 
Fig. 12—From corsets to grinding. 
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the time is probably not far distant when training will 
be made compulsory as it now is in Great Britain. 
There it has now reached the point where every firm 
(with a very few exceptions) employing 300 or more 
workers must organize a portion of the shop as a train- 
ing school for improving the skill or unskilled workers. 
Smaller factories are exempted, but arrangements are 


PREVIOUS MACHINE TRAINING 


Fig. 10—A former shell-shop worker. Fig. 11—A 


made with neighborhood technical schools for carrying 
on the work. This training must be done whether the 
shop has a sufficient number of trained men or not, so 
as to maintain the supply of skilled labor in the king- 
dom. This arrangement includes the paying of the 
worker during training on the same basis as that earned 
before the training period. France has also made train- 
ing compulsory in all shops, which emphasizes the need 
for us to follow suit so as to have a supply of workers. 

At present numerous cities are taking an active inter- 
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est in this matter and so are a number of companies. 
The Curtiss Airplane Co., Buffalo, is devoting 30,000 
sq ft. to this work and, it is reported, it is turning out 
about 150 workers a week. The Wright-Martin Co., 
New Brunswick, N. J., the Bethlehem Steel Co., with its 
40,000 employees, and others are lined up for this work. 

The Lincoln Motor Co., Detroit, is training women in 
a special school so as to make them familiar with the 
work when they go into the shop. It has secured a 
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high class of workers, giving preference to those be- 
tween 28 and 35 years old and who have relatives at 
the front. They are taking hold in splendid shape. 
Many other instances might be cited, but these will 
suffice not only to show the need of this work but the 
fact that it can be done with a little persistent effort. 
And its effect will be evident long after the war is over. 
It is time to begin the work now in every section of 
the country where manufacturing is carried on. 


The Lubricating Problem 


By RAYMOND FRANCIS YATES 
Associate Editor Everyday Engineering 





The lubricating problem is of more importance 
than most manufacturers seem to recognize. It 
is just as much a problem in the small shop as in 
the large one, and yet it is generally overlooked 
in both places. The average shop superintendent 
is not fully aware of the great waste of power 
that may result from unscientific lubrication. In 
view of our efforts to conserve power as a war- 
time necessity it becomes the patriotic duty of 
every shop manager and superintendent to see 
that none of this valuable energy is wasted. 





under my observation where only one grade of 

lubricating oil was used throughout. Large bor- 
ing mills were lubricated with the same oil that was 
used for small, delicate bench drills, and the same oil 
was used for big turret lathes as was used on speed 
lathes. No shop can be lubricated in this manner with- 
out an enormous waste of power. The heavy, viscid oil 
that is necessary to lubricate a boring mill cannot be 
employed successfully on a small drill press, nor can 


Mime manufacturing establishments have come 


to produce Motion with 
Heavy Lubricating Oil 


Decreased Angle necessary 
to produce Motion of when 
Proper Lubricant is 








— ~ 
FIG. 1. EFFICIENCY INCREASED BY PROPER-RUBRICANT 





the oil used on a large turret lathe be employed to 
efficiently lubricate a speed lathe. To lubricate properly 
and with a minimum of loss in transmitted power it is 
necessary to use the “right oil in the right place.” 

To make the relation between friction and lubrica- 
tion clear, consider a body at rest upon an inclined plane. 
The angle of the plane is such that the static friction 
w.ll just prevent the body from sliding down. The fric- 
ticn between the body and the plane will entirely depend 
on three factors, i.e., the weight or pressure of the 
body, the angle of the plane and the condition of the 
contacting surfaces. If a suitable lubricant were inter- 
posed between the surfaces it will be found that the 
body on the inclined plane will gain motion at a de- 
creased angle, as indicated in Fig. 1. Before the lubri- 


cant was introduced the tiny indentations and depres- 
sions in the surface of the body and the plane inter- 
locked with one another and had a tendency to overcome 
the gravitational force that would otherwise have caused 
the body to gain motion and slide down the plane. If 
a viscid or heavy oil were introduced between the sur- 
faces it would tend to retard motion rather than assist 
it. Whether or not the oil was too viscid would depend 
entirely upon the pressure or weight of the body. - If 
the weight of the body was small a very fluid or light 
oil would be necessary to produce a maximum motion of 
the body sliding down the plane. For a given angle 
of the plane it will be found that a lubricant with spe- 
cific characteristics is necessary to obtain maximum 
efficiency. The proper lubricant used when the weight’ 
of the body is 20 lb. and the inclined plane at 30 deg. 
could not be successfully employed with a body pos- 











FIG. 2. OIL AND GREASE HOLDER 


sessing a weight of only 10 lb. and the angle of the 
plane at 25 degrees. 

When oil is interposed between the contacting sur- 
faces of the body and the inclined plane, friction no 
longer takes place between the surface of the plane and 
body, but between the surface of the plane and the 
lubricant and the surface of the body and the lubricant. 
Added to this friction is the internal or molecular fric- 
tion of the lubricant itself. The internal friction of a 
lubricant or oil depends entirely upon its viscosity. or 
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fluidity. The internal friction of a light oil is very 
small, and vice versa. It will be seen that the more 
viscid an oil is the more closely it approaches the solid 
state of matter and will therefore possess great internal 
or molecular friction. 

The universal use of one grade of lubricating oil in a 
shop is due to ignorance rather than to a desire to econo- 
mize. No shop maintaining such a system of lubrica- 
tion can exist without a serious loss in power. In order 
to show the difference when special lubricants are used 
for special purposes I have in mind a shop which re- 
quired 37 hp. to operate it when only one grade of oil 
was employed, but when four different lubricants were 
used, each in its proper place, only 28 hp. was needed. 





ric. 3. RESULT OF INCREASE OF SPEED 


This was a saving of 9 hp. in a small shop, which in 
dollars and cents per operating year would run well 
into three figures. 

To introduce scientific lubrication in a shop the bear- 
ings should all he classified as follows: (1) High-speed 
low-pressure bearings; (2) medium-speed, medium- 
pressure bearings; (3) low-speed low-pressure bear- 
ings, and (4) special bearings. 

A separate oil will be needed for the bearings in each 
class. Class 1 will require a light oil with high 
operating temperature; Class 2 will need a medium 
heavy oil, and Class 3 a viscid oil capable of withstand- 
ing great pressures. Special bearings, referred to as 
Class 4, are those that operate under abnormal con- 
ditions, such as excessive heat or cold, etc. Excessive 
heat causes oil to become less viscid, and when a bear- 
ing becomes excessively hot in many cases the oil will 
reach such a high degree of fluidity that it will be 
entirely squeezed out of the bearing. On the other 
hand when oil becomes chilled its fluidity decreases and 
it becomes more viscid. This is proved when an acci- 
dent happens to the heating apparatus overnight in 
cold weather. It will then generally be found that the 
driving motor is unable to move because the lubricant 
has congealed in the bearings and line-shaft hangers. 

Just as the oil-lubricated bearings are classified so 
should the grease-lubricated surfaces also be classified. 
Sliding surfaces should be classified just as reveling 
surfaces are, i.e., according to velocity and weight. In 
most shops only two different grades of grease are 
necessary—a good, heavy grease and a light one. 
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It is possible for a shop to be lubricated scien. 
tifically and still be within practical limits. The work- 
man who takes care of the lubrication (sometimes called 
the “oiler”), should be educated in the proper use and 
application of lubricants. If approached in the proper 
manner he will manifest an interest in the subject and 
will be willing to learn all he can concerning the subject 
of lubrication and apply his knowledge to the shop he 
is working in. This is especially so with ambitious 
young men if they are given enough freedom to exer- 
cise their initiative and make them realize the im- 
portance of their task. After displaying. sufficient 
knowledge of the subject acquired through a little study 
the oiler should be permitted to systematize completely 
the lubrication of the shops according to scientific 
standards. 

There should be four barrels containing different 
grades of oil, and each should have a card on it expluin- 
ing the kind of oil and what kind of bearings it should 
be applied to. To simplify matters the barrels may be 
numbered 1, 2, 3 and 4, and should be arranged pro- 
gressively—barrel 1 containing a very light oil, barrel 
2 a more heavy oil and barrel 3 a very heavy oil. The 
fourth barrel should contain the special oil. There 
should also be four different oil cans and they should 
be numbered to correspond with the barrels. To make 
the cans portable a wooden carrier, Fig. 2, can easily 
be made as shown in the sketch. Accommodations are 
made at each end of the carrier for two grease cans. 


CARE AND REPAIR OF BEARINGS 


The oiler should not only be taught how to apply the 
oil, but he should also be given several practical lessons 
in the care and repair of injured bearings. This is 
important, though if a shop is properly lubricated little 
trouble should be caused by hot bearings. 

The importance of using the proper lubricant in a 
bearing having a certain speed and weight cannot be 
overestimated. If a bearing with 250-lb. pressure is 
making 300 r.p.m. and a grade of oil used to lubricate 
it is giving maximum efficiency the same oil could not 
be successfully employed if the speed of the bearing was 
increased to 1000 r.p.m. The result of such ar increase 
in speed is shown graphically in Fig. 3. Up to a cer- 
tain critical point friction decreases, but beyond this 
it increases very rapidly. The decrease in friction is 
due to the fact that the greater speed causes a higher 
temperature, which in turn decreases the viscosity of 
the oil. This decrease in viscosity, or fluidity, will per- 
mit the bearing to revolve more freely up to a certain 
point, after which it becomes so fluid that the pressure 
begins to squeeze it from between bearings. This does 
not happen suddenly, but is a gradual process. At first 
only certain parts or spots of the oil film between the 
bearings will be ruptured, and this will permit the con- 
tracting surfaces to come in direct contact, which in 
turn raises the temperature and further decreases the 
viscosity of the oil until a very hot bearing results and 
practically no lubricant remains between the surfaces. 

From the foregoing explanation it will be seen that 
it is almost impossible to expect maximum efficiency 
in a shop unless the proper method of lubrication is 
used. All considered it actually costs less to use several 
lubricants than only one; that is, aside from the in- 
creased power realized. 
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Making Accurate Squares for Gagemakers 


By JOHN TECKEER 





The modern gagemaker requires a square of 
greater accuracy than can usually be purchased 
commercially. In this article the writer describes 
a few methods by which a gagemaker with suffi- 
cient time can produce his own squares having a 
good degree of accuracy. 





degree of accuracy required of such tools by gage- 
makers. It is not intended to present ways of 
making these accurate tools on a commercial basis, but 
rather to give suitable methods whereby a gagemaker 


Gece 0 bought commercially are rarely of the 





FIG. 1. PRECISION CYLINDER . 


can produce these tools with the equipment he has at 
hand. For this work a cylinder such as illustrated in 


Fig. 1 and a square block, Fig. 2, are required. The - 


material for the parts can be of almost any grade of 











SQUARE STEEL BLOCK 


FIG. 2. 
tool steel or of reliable machine steel. Personally I 


prefer a low-carbon machine steel, which must be free 
from seams. A low-carbon steel, from my experience, 





carbonizes more evenly and the surfaces can be lapped, 
leaving a fine finish, free from soft spots and checks, and 
I believe that a low-carbon machine steel is not so 
subject to change due to aging. 

When the cylinder, Fig. 1, is hardened and ready to 
grind, the hole through the center is lapped round 
and fairly straight; it is then mounted on an arbor. 


CYLINDER 
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CHECKING SQUARENESS OF THE BLOCK 


FIG. 3. 


The outside is ground as nearly perfect as possible for 
its entire length and the end A is ground in the same 
setting, thus insuring a perfectly square base. The 
cylinder is then lapped 
for finish and to insure 
its being parallel, and 
should be well within 
0.00005 in. variation in 
diameter. Judgment 
must be exercised in 
pressing in the arbor, as 
it is possible to expand 
a piece resulting in 
faulty work, as_ seen 
when the arbor is re- 
moved. Too much care 
cannot be taken with 
this first standard. The 
second standard is the - 
square block, Fig. 2, and 
this must be developed 
with care and gaged by 
the aid of our now per- 
fect cylinder. This block 
must be exactly square 
on at least two sides A 
and B, and should be 
square on all sides. To 
develop this block, after 
machining it, it is hard- 
ened and then rough 
ground all over. The 
first sides are then ground straight and parallel, using 
a free cutting wheel to avoid heating; I use a Norton 
38-46 H wheel, which is efficient for this class of work. 




















FIG. 4. 
FOR GRINDING 


SQUARE READY 
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The edges are ground with the block bolted against 
an angle iron. The cylinder is used as a check for 
squareness by standing it on a surface plate, as shown 
in Fig. 3. By thus checking a wide surface against 
a cylinder a line contact is obtained, and an error of 
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FIG. 5. SET-UP FOR GRINDING KNIFE EDGES 


0.00005 in. can be detected by the light which shows 
blue through the space. A careful man can develop a 
master block square within less than 0.0001 in. 

The making of squares is much simplified by the 
use of this square block and cylinder. Assume the 
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FIG. 6. BUILT-UP SQUARE 


square shown in Fig. 4 is hardened, then grind the 
fiat sides straight and parallel. Attach it to the master 
square block by a 4-in. cap screw having the two wide 
edges C and D project over the block. The block, Fig. 
2, is placed on a magnetic chuck first on side A, then 
side B, and the two wide sides of our square are accu- 
rately ground. The square can then be removed and 
the steps of the two knife edges cleaned by placing 
the square unmounted on its ground edges. 

To grind the angles clamp two angle irons and set up, 
as shown in Fig. 5. Having ground the angies to a 





MACHINIST Vol. 48, No. 25 





sharp edge, take a good wheel and clean off the knife 
edge, making a flat of about 0.003 in. 

These operations will give a square which will shut 
out light on your master square block on the knife 
edges, and will shut out light against the cylinder 
on its wide surfaces C and D, Fig. 4. Lapping the square 
will improve its value both in finish and length of life 
and is advisable. 

The square in Fig. 6 is a built-up type, its only 
advantage being that the blades may be removed, re- 
ground and lapped and returned, or a damaged blade 
can be replaced, adjusting it by the screws to a master 

lock. This advantage is a questionable one. In the 

construction of this square the slots must be milled 
carefully so they may be easily stoned 
smooth after hardening. The blade is 
doweled on one end with a _ hardened, 
ground and lapped pin; the loose end is 
adjusted by two screws, as shown. The 
binding screw on the side has the factor 
of holding the blade tightly against the 
adjusting screw, and thus both screws are 
locked. The square may be ground before 
assembling, or ground as in the case of the 
square in Fig. 3. 

The square in Fig. 7 is essentially an in- 
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about 0002”"High 





INSPECTION SQUARE 


spection square 
| and will stand very 

little abuse. I have 
one that has been 
in constant use for 
years. The beam is 
held by one screw 
only and rests on 
only three points 
on the base for 
ease in lapping. 
This square can be 
ground on the 
block, Fig. 2, each piece separately, with the assurance 
of all surfaces being at 90 deg. with each other, and the 
V can be ground on the previously described angle iron 
set up, and lapped if desired before assembling. 

A similar but more substantial square is shown in 
Fig. 8. The slots are milled in the beam to improve 
the appearance of the square. The beam is ground 
square on the rough grinding; later finish grinding 
two opposite sides straight and parallel. Then, clamp- 








FIG. 8. SUBSTANTIAL SQUARE 
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ing the finished side to the block, Fig. 2, grind the 90- 
deg. face and finish grind the opposite side from this. 
The base will be ground in the same manner. To grind 
the V in the base, set an angle iron on the block, Fig. 2, 
at 45 deg., using a-sine bar for accuracy similar to the 
manner shown in Fig. 5. Use the face 
of the wheel and grind one side of the 
V; then the other. Do not use the side 
of the wheel nor try grinding both 
faces in one setting. After assembling 
it can be checked on the block, Fig. 2. 

A serviceable tool, and perhaps the 
best of any for the labor required to 
make it, is that illustrated in Fig. 9. 
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SSSss e construction is simple, a milled 
Ssss slot and a large-sized hardened, ground 
WSS and lapped dowel make the assembly 
Ss and are adjusted by two screws hard- 
SSX = ened on the ends. As will be observed 
S = the knife edge does not extend in the 


base of the square, but a flat surface 
is presented to the ends of the screws 
The previous explanations cover the 
grinding of the base; but to grind the 
blade first rough grind all over; then 
finish straight and parallel the two flat 
sides. The 
angles are 
then ground 
on the set up 
i] Shown in Fig. 
i 5 and the 
edges touched 
up as shown 
in Fig. 10. 
This is done 
by attaching 
to a cast-iron block shaped up and ground parallel on the 
two opposite edges. Assemble and adjust to the block, 
Fig. 2. 

There are many little details omitted perhaps, but 


| 


ground and 
/apped Dowel 


FIG. 9. 


SERVICEABLE SQUARE 
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SET-UP FOR GRINDING ANGLES ON 
SERVICEABLE SQUARE 


FIG. 10. 


to the man who needs these tools the methods men- 
ticned will be sufficient to enable him either to build 
the tools as here shown or devise a way of his own. 


Invention Section Created for Inventors 


All inventions that are of a mechanical, electrical or 
chemical nature submitted to the War Department for 
inspection, test or sale are now considered by an 
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“Invention Section” recently created as an agency with- 
in the General Staff. This new bureau was created 
in order to secure prompt and thorough investigation 
of inventions by technical experts. 

Inventions may be sent to the Invention Section, 
General Staff, Army War College, Washington, D. C., 
by mail or they may be submitted in person, accom- 
panied by written descriptions or drawings. They are 
then sent to an examining board having technical 
knowledge of the classes of inventions they handle, 
whose investigation determines whether the inventions 
have merit. Those with merit are referred to the 
Advisory Board, which determines in each case whether 
it should be put in the hands of some of the numerous 
testing and developing agencies or whether it should 
go to one of the staff or supply departments for test 
and consideration of its adoption and final acquirement 
of title if such action is desirable. 


SUBMITTING AN INVENTION 


Any person desiring to submit an invention for 
consideration, test, sale or development should do so by 
letter, giving in order the following information: Name 
and object of the invention; any claim for superiority 
or novelty; any results obtained by actual experiment; 
whether the invention is patented; whether remu- 
neration is expected; whether the invention has been 
before any other agency; whether the writer is owner 
or agent; the number of inclousres with letter; a 
written description and sketches or drawings of suffi- 
cient detail to afford a full understanding of the cases 
should be submitted. Should the invention be an ex- 
plosive or other chemical combination the ingredients 
and processes of mixtures should be stated. 

The Invention Section will not bear the expense of 
preparation of drawings and descriptions nor advance 
funds for personal or traveling expenses of inventors. 
The inventor will be notified of each step taken during 
the investigation of his invention. 


THE ADVISORY BOARD 


Composing the Advisory Board at present are the 
following: D. W. Brunton, member Naval Consulting 
Board and chairman War Committee of Technical So- 
cieties; Dr. Graham Edgar, member National Research 
Council; Col. James W. Furlow, Quartermaster Depart- 
ment, chief of Motors Division; Col. J. A. Hornsby, 
M.C., chief of Hospital: Division, Surgeon General’s 
Office; Lieut.-Col. Morgan L. Brett, Ordnance Depart- 
ment, Engineering Branch; Lieut.-Col. Robert A. Milli- 
kan, S.C., chief of Science and Research Division; Lieut.- 
Col. N. H. Slaughter, S.C., chief of Radio Development 
Section; Major Joseph A. Mauborgne, S.C., chief of 
Electrical Engineering Section. 

When completed the board will have 12 to 15 members 
to cover fully all of the various technical problems 
which may come before it. 

In testing and developing inventions and in consider- 
ing problems presented by staff departments the Ad- 
visory Board works in connection with a number of 
agencies. Among them are the following: Research 
Council; Bureau of Standards; War Committee of Na- 
tional Technical Societies (this committee consists of 
two members detailed from each of the 10 important 
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technical societies in the United States); laboratories 
and shops of the staff and supply departments cf the 
army; Patent Office; Aircraft Production Board; all 
army service schools; C. L. Norton, Massachusetts In- 
stitute of Technology, Cambridge, Mass.; Dr. Charles 
P. Steinmetz, General Electric Co., Schenectady, N. Y.; 
A. H. Beyer, chairman committee on testing labora- 
tory, Columbia University, Broadway and 117th St., 
New York; R. R. Abbott, metallurgist, Peerless Motor 
Car Co., Cleveland, Ohio; Dr. John A. Matthews, presi- 
dent Halcomb Steel Co., Syracuse, N. Y.; Knox Taylor, 
president Taylor-Wharton Iron and Steel Co., High 
Bridge, N. J.; Howard D. Colman, Barber-Colman Co., 
Rockford, Ill.; Preston S. Miller, Electrical Testing 
Laboratories, 80th St. and East End Ave., New York; 
Herbert Fisher Moore, University of Illinois, Urbana, 
Ill.; L. F. Miller, metallurgist, Mitchell Moore Co., 
1832 Asylum Ave., Racine, Wis.; E. J. Okey, the Timken 
Roller Bearing Co., Canton, Ohio; Dr. Ales Hrdlicka, 
curator division of physical anthropology, United States 
National Museum, Washington, D. C. 


The Economics of the Machine-Tool 


Business 
By G. R. Woops 


Allied Machinery Co. of America 

The equipment used for producing raw materials is 
made by machine tools and the change from raw prod- 
ucts to the finished article is made by machine tools. 
Likewise, all appliances for creating power and furnish- 
ing transportation are made by machine tools. The 
sources of machine-tool business are classified and tabu- 
lated as will be seen in Chart I. 


CHART I. THREE PRINCIPAL SOURCES OF THE MACHINE-TOOL 
BUSINESS 


I. Machine tools make possible every industry. They are used directly in 
every trade and industry which uses power-driven machinery.* 
II. Machine tools are required to maintain and repair mechanical equipment 
of every kind and wherever used. 
III. Machine tools last an average of 15 years before discarding either for 
obsolescence or deterioration. 
I. (1) Sales are primarily dependent on: (a) Extension or expansion of 
existing industries, all of which must use machine tools; 
(b) creation of new industries whose fundamentals must rest 
on machine tools. Corollary—General business must be active 
and capital available. 

II. (1) Sales are dependent on: (a) Prosperous condition or extension of 
existing mechanical industries; (b) new industries requiring 
machine tools for creation and maintenance. 

III. (1) Sales for replacement purposes are limited because: (a) Long 
life of good tools ranging from 10 to 30 years; (b) obsolescenec 
is confined principally to industries requiring high production 
or fine accuracy. 





*Six industries in the United States, each producing over one billion dollars 
a year purchase 90 per cent. of our machine tools. These great machine-tool users 
and the production in 1914 are as follows: Mechanical products, $5, 134,657,000; 
in and bakery products, $1,391,912,000; lumber and wood products, $2, 127,- 
14,000; strnstusel ond wire products, $1, 108,911,000; meats and canned goods, 
$3,097,959,000; common ore smelting, $1,026,695,000. In addition there is our 
great clothing industry, which is based on the use of machinery made by machine 
tools. Another interesting fact is that the sawmill and woodworking industries _ 
of the United States alone require 5,000,000 hp. to keep their machinery in motion. 


REDUCING PRODUCTION COSTS 


With intensified competition in every field of endeavor 
there will be an increasing necessity for reduced pro- 
duction costs. More highly developed mechanical equip- 
ment must be utilized and machine tools will be required 
to produce this perfected machinery. Thus the machine- 
tool business depends on the further development of 
existing industries and the placing of old industries on 
a more modern mechanical basis. With large-scale pro- 
duction in every industry the need for machine tools 
will be continuous and increasing. 
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A classification of the leading industrial groups using 
machine tools is shown in Chart II. This threefold 
division is made for convenience in determining the 
economic development of a market. A large self-con- 
tained and developed industrial country, such as the 
United States, is the ideal machine-tool market because 
every kind of machine-tool user is within our borders. 
In many other markets, however, industries are not so 
diversified and machine-tool users will be confined prin- 
cipally to the miscellaneous-manufacturing group and 
the general-manufacturing group. 


CHART II. THREE GENERAL CLASSES OF MACHINE-TOOL USERS 


General Manufacturing High-Production 


Miscellaneous of La Units— Manufacturing— 
Manufacturing Specialization by Specialization by 
and Maintenance Industries Small Units 
(a) Railroad shops. (a) Prime movers. (a) Automobiles and in- 
-comustion 
d ; engines. 
(b) Shipyards. (b) Locomotives and cars. (b) Specialties, such as 


sewing machines, 
cash registers, 
phonographs, in- 
struments, ete. 

(c) Small arms (arsenal 


— 


(c) General repairs. (c) Ordnance. 


work). 
(d) Small scale manufac- (d) Mining, rolling mill, (d) Special machinery, 
turing. pumping machin- such as printing 
ery, etc. presses, textile 
machinery, shoe 
machinery, etc. 
Purchase Factors in Order of Importance 


(a) Universality. (a) Strength. (a) High production. 
(b) Strength. (b) Universality. (b) Durabili 


ity. 
(c) Simplicity. (c) Simplicity. (c) Simplicity. 


Considering that the average life of a machine tool 
should rate at 15 years a brisk and heavy demand for 
machine tools means expansion in manufacturing fields. 
Expansion méans outlay of capital, and speaking gen- 
erally machine-tool business is good when a nation’s 
business is good. When industries are not expanding 
and machine-tool purchases are confined principally to 
replacements and when business is very poor even the 
orders for replacement purposes are small. The history 
of the machine-tool business shows that it is the first 
industry to feel a coming depression and the last in- 
dustry to experience the benefits of an increase in busi- 
ness. When industrial conditions improve there is no 
immediate need for machine tools until the existing 
shop capacity is used and then comes the demand for 
more machine tools. 


CHART III. WORLD MARKETS FOR MACHINE TOOLS 


Central and 
uth 
Europe Asia Africa Australia America 
Developed Industrial Countries 
United Kingdom.) \} Japan None None Chile 
Germany ye TRE re ee ea eS rs 2 > SP Oper eee 
ee +. 9S.  lsdepeeences S Ltda ataeh “hwtkd sveedebe Shane enee 
ee! | ae Wecawes Pee 6 OA eee ee ee 
Switzerland Leah ta cdld Sede Ciena ne | wkadeskeesaes - —Piemwds 
Italy bee : c,d RAR ERE,.” Guess. arneen epee 
ee Se ; CESEREAEE UaBadieucéedhe.. sthenks 


General Manufacturing Countries 


Norway None South Africa NewSo. Wales Argentine 
Spain and Portugal ........... APG PC Ini Victoria Brazil 
Austria-Hungary aed 


——— —t—t—“—t«C SW REST | Rs A i I AN 
Re ee eee Sage OE ee ee ee 
Pastoral Countries, Sporadically Industrial 
Russia India Other Africa Other Australia Other 
ined wctbek remaining South and 


a Siam, etc. ...seee-+-, Australasia Central 


Straits Settle- 4 
ae ~~ Sibaatanedee America 


Balkans China 


Chart II shows the principal classes of machine-tool 
users, and to supplement that chart I have prepared 
Chart III, where the countries of the world are grouped 
according to the classifications on Chart II, giving the 
three classes of machine-tool users. 
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Gaging Screws 


By H. J. BINGHAM POWELL 





There is a maxim to the effect that a “go gage 
must gage simultaneously all the elements con- 
cerned in order to insure their proper correla- 
tion,” but on account of the numerous existing 
standards there is a great deal of conflict where 
interchangeability of parts is desired. In this 
article the author has endeavored to show how 
these difficulties may be overcome. 





and England that screws should bear only on the 
slopes and therefore that the roots of the male and 
female threads ought to be “cleared” to attain this. A 
close fit on the slopes, or a low tolerance on the pitch 
(effective) diameter, which is the corollary to this con- 
dition, is particularly essential in screws subjected to 
longitudinal vibratory stresses, such as the turnbuckles 
of airplanes, bolts, studs and screws of airplane engines, 
etc., because any slackness of fit augments the vibration 
in the screw and so increases the tendency for such 
parts to fail by “fatigue” cr crystallization of the steel. 
But the fact that the roots of the product should be 
cleared does not imply that the screw gages for checking 
the product can be equally cleared, as is now the com- 
mon practice in the United States, for such procedure 
does not guarantee interchangeability of the product, 
which is the very object of gaging. It is true that for 
the male product a no-go plain ring is used_to check 
the size of the outside diameter, and likewise for the 
female product a no-go plain plug is employed to con- 
trol the root diameter; but these additional gages do 
not give security of interchangeability since they are 
used separately from the go screw gages. The con- 
siderations given below will demonstrate this. 


|: IS now generally agreed both in the United States 


OBTAINING INTERCHANGEABILITY 


It is a maxim that to obtain interchangeability of 
parts the go gage must gage simultaneously all the 
elements concerned in order to insure their proper 
correlation. This axiom was first expounded by the 
well-known authority on screws and screw gaging 
(probably the leading authority in England), W. W. 
Taylor, who is a member of the subcommittee on screw 
threads for all purposes and their gaging of the British 
Engineering Standards Committee and who has devoted 
many years to writing and lecturing on the subject. 
Mr. Taylor, in a recent discussion at an important meet- 
ing of the Society of Automobile Engineers of Great 
Britain, in which the principal authorities on screws 
and screw gaging took part, gave a very apt analogy 
to illustrate this maxim, as follows: 

“Take the case of a 5 x 4-in. photographic plate. It 
is not sufficient for interchangeability that the plate 
nowwhere exceeds in length 5 in. or in width 4 in. We 
‘ust also control its squareness. If we passed such 
iates with separate go gages for length and width 
we might pass diamond-shaped plates. The go gage must 
include both elements and their correlation, which in 
this case is the squareness of the plate.” Equally, in 


the case of screws, it is essential to not only check the 
pitch diameter but simultaneously (and therefore not 
by separate ring gages) the root and outside diameters. 
If this is not done the outside diameter of a bolt or the 
root diameter of a nut may be passed even if eccentric 
to the pitch diameter, and the latter is the very thing 
that happens most commonly in practice, since a tap or 
die often does not center itself correctly and so causes 
such eccentric threads. 

Recently a consignment of bolts and nuts was sent 
to the gage laboratory of the British Ministry of 
Munitions in the United States to be carefully measured 
on all the dimensions of the screw thread (U.S.S. 
form) and also to obtain information on the form 
of thread. The latter was obtained by use of a “pro- 
jection apparatus,” which throws an exact image of 
the screw, enlarged 50 times, onto a screen. These 
nuts and bolts were made by one of the best-known 
and largest firms in the United States, and were not 
in any way especially selected, but on the contrary care 
was taken to draw them haphazardly from stock in 
order to obtain results truly representative of ordinary 
commercial workmanship. 


THE VARIOUS SIZES USED 

The sizes dealt with were 7 in., ; in., % in., ;% in., 
8 in. and 3 in. in diameter. The threads were tap or 
die cut, the material being ordinary machine steel. 
Lard oil is used as lubricant by this firm to reduce 
to a minimum the abrasion and wear of the screw- 
cutting tools. The eccentricity of the outside diameter 
in relation to the pitch diameter of the nuts was care- 
fully calculated from the enlarged image given by the 
projection apparatus. Only one bolt was correct in 
this respect; all the others had an eccentricity ranging 
from 0.001 in. to 0.003 in., the average eccentricity 
being 0.0015 in. It was not possible to obtain the cor- 
responding figures for the relation of the core diameter 
to the pitch diameter of the nuts as we were not able to 
take sufficient number of casts of the nuts to find 
where the eccentricity was greatest also the nuts being 
of ordinary workmanship they were too rough to take 
from them the numerous delicate casts required for this 
investigation. 

In my opinion and in that of others with whom I 
have discussed the point the present usual method of 
gaging in the United States and described above can- 
not secure interchangeabilty of parts because it violates 
the maxim laid down. It is therefore of little value to 
keep the gage makers to such fine limits on the pitch 
diameter as is now demanded if the system of gaging 
does not give interchangeability. On the other hand 
the clearing of the roots of the go screw gages is not 
adopted from choice, but almost from necessity, because 
it is practically impossible to obtain the correct square 
form root to the right diameter, and so practical re- 
quirements demand that the roots be cut almost to a 
sharp V and so to an incorrect diameter. 

I have been considering how these practical objections 
can be overcome and still obtain a true go screw ring 
gage or one which “checks all the elements of the thread 
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simultaneously,” and the following is suggested. To 
retain the sharp roots is a practical necessity, and so 
the gage in that part will be as now made, but in pass- 
ing it must be represented that the length of thread 
must be the same as the length of thread gaged in the 
product; otherwise there is no control over the lead of 
the product, which is considered today of equal and 
greater importance to the pitch diameter because of the 
excessive lead errors in taps and dies as commercially 
made, often amounting to 0.002 or even 0.003 in. or 
more per inch of length. 

If now on the bottom of the screw gage a plain part 
is attached by screws and dowels to be truly concentric 
with the pitch diameter of the screw and of an internal 
diameter equal to the high limit of the outside diameter 
of the product, a bolt screwed through the threaded 
portion and which also passes through the plain cylin- 
drical part will have all its elements gaged simultane- 
ously, and so the root, pitch and full diameters will be 
concentric within the variation permitted by the rela- 
tive high and low limits of each respectively. 


THE SPLIT-RING SCREW GAGE 


In the case of a split-ring screw gage, the plain cylin- 
drical part can also be split and the portions fixed 
separately on either side of the split. Also three pro- 
jecting heavy pins ground and lapped to the correct 
included diameter could be used. This gage seems to 
me a practical solution to the problem of obtaining a 
true go screw gage with sharp roots. 

For a go screw gage the plain part would be of the 
low limit of the root diameter of the product, and it 
would be placed at the back of the threaded portion of 
the gage. 

Of course it is often maintained that as there is 
clearance between the V-root and the square crest of the 
complementary part the pieces will assemble whether 
there is eccentricity or not. But this is only true if 
the root remains a sharp V, which of course is not the 
case. The sharp crests of the cutting taps and dies 
soon wear round, and experience shows that this round- 
ing does not reach a more or less permanent form 
until the radius is about that of the standard Whit- 
worth thread. Thus the clearance soon disappears, 
and any eccentricity will prevent assembling of the 
pieces, 

The bolts and nuts previously referred to as having 
been sent to the gage laboratory of the British Minis- 
try of Munitions in the United States were examined 
for the amount of rounding at their roots, with the 
following results: 

The roots were nearly all rounded, and even the best 
had the nominal flat rounded at the corners. But the 
majority had circular roots, and the lengths of the 
radii of these in terms of the pitches (leads) of the 
screws were: Where P = pitch, minimum — 0.100 P, 
maximum = 0.131 P, average = 0.118 P for the bolts, 
and minimum = 0.100 P, maximum = 0.133 P, aver- 
age = 0.115 P for the nuts. The crests of the threads 
were also somewhat torn at the corners, and some of 
them were even torn to a circular form, the average of 
the radii of the latter being 0.119 P. 

These results confirm the experience of many years 
in. England, which is that the crests of taps and dies 
soon wear to a more or less stable circular form, that 
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form having about the radius of the Whitworth thread 
which is = 0.137 P. Thus whether we set out to obtain 
the Whitworth shape of thread or the United States 
form of thread we obtain in ordinary commercial prac- 
tice with taps and dies the rounding at the roots of the 
former. 

The firm that supplied the bolts and nuts assured us 
that they do not use their taps and dies until they are 
much worn. This is no doubt true, so we must consider 
why the crests of their taps and dies so soon take a 
rounded form. The reason probably is that the lubri- 
cant does not properly get into the roots of the product, 
and so the corners of the flat crests of the taps and dies 
become overheated and fall away until the rounded 
form is reached. 

AN EXAMPLE 


Regarding no-go screw gages, in direct opposition to 
what is necessary for the go screw gages, it is essential 
that only one element of the screw be gaged at a time. 
A little consideration will show that this condition 
must be true, for if a no-go gage bears on more than 
one element at a time one is not able to judge which of 
the elements is at fault in a defective product. An 
example of a useless no-go screw gage is one where the 
three diameters—root, pitch and outside—are all on 
the high limit. If such a gage accepts the product that 
is no proof that the latter is correct since the gage may 
be bearing on the product on any element or at any place, 
and so the fact that it acts as a no-go dees not show that 
the product is right. As the correctness of the pitch 
diameter is the essential thing the no-go screw gage 
should be made to bear only on the slopes of the product. 
This can be done by cutting the roots to a sharp V 
and the crests very flat. Such a gage shows that the 
pitch diameter of the product is not too small in the 
case of a bolt or too large in case of a nut, and there- 
fore that the threads of the screw are not thin. On the 
other hand the go screw gage with cleared roots shows 
that the threads are not too coarse; thus with these 
two gages there is assurance that the form of thread 
is correct. 


Heavy Browning Machine Guns 


Heavy Browning machine guns sufficient to equip 
the machine-gun units of one army division have been 
manufactured and are being shipped to Camp Meade, 
Md. More than half of the guns have arrived at that 
camp. The Liberty division, as the Camp Meade unit 
is known, thus becomes the first to be equipped com- 
pletely and trained with heavy Brownings. Light 
Browning rifles sufficient to equip the machine-gun units 
of four and one-half army divisions have been manu- 
factured. Overseas shipment of one-half of these has 
begun. The other half of the output goes to army di- 
visions in this country. Camp Meade will be the first 
division completely equipped with light Brownings. 
Camp Meade now has approximately half her comple- 
ment of this light type. Enough heavy Brownings for 
instruction purposes have been shipped to every Na- 
tional Guard training camp and National Army canton- 
ment in this country where troops are in training. They 
have arrived at as distant a point as Camp Lewis, Amer- 
ican Lake, Wash. Heavy Brownings for overseas train- 
ing have been shipped. 
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Effect of Changes in Foreign Tariffs on the 
American Machine-Tool Industry 


By L. W. SCHMIDT 





With the prospective cancellation by France of 
her commercial treaties the United States, as a 
great manufacturing country, will also have to 
reconsider her commercial relationships not only 
in respect to France but to other countries as 
well. Now that foreign competitors are chal- 
lenging the high efficiency and quality of Ameri- 
can-built tools it is of the utmost importance that 
special trade agreements be entered into which 
will at least place American industry on an equal 
commercial plane with foreign products. 





country intends to terminate all her commercial 

treaties containing the so-called most-favored- 
nation and the tariff-consolidation clauses. Also notice 
will be given of the termination of all treaties concern- 
ing commercial navigation, custom regulations, status 
of commercial travelers, exercise of commerce and in- 
dustry, etc. By this step France will divest herself 
of all the encumbrances which may be in the way of her 
regulating foreign commercial relations after the war. 
Following France’s initiative Italy and several other 
countries have taken similar steps, and as a result the 
United States will have to see how its economic interests 
will fit into the general reorganization of international 
commerce and industry after the war. 


Fem France comes the information that that 


THE MACHINE-BUILDING INDUSTRY 


The machine-building industry of the nation is 
vitally interested in the outcome of the changes that 
are now taking place. American machinery is sold all 
over the world, and the machine builder therefore has 
reason to ask himself whether his interests can be 
sufficiently taken care of under the present commercial 
treaties between the United States and other countries. 

As an important manufacturing nation we have 
shown a deplorable lack of interest in the commercial 
policies of the world. While other nations have been 
active in making commercial treaties and often secur- 
ing many advantages we have been satisfied with our 
old general treaties which at the best give us little 
else but the so-called most-favored-nation advantages. 
The fault is ours and not that of the other nations 
that have been only too ready to treat with us, and 
the result has been that prior to the war we found our- 
selves on the outside of a powerful ring of nations 
bound to each other for their common benefit and of 
whom we could demand very little by right of treaty. 
This condition had not affected our industrial life very 
much before the war because we were busy among our- 
seives. Our industries were rapidly growing and our 
machine-building industry had to take care of a large 
home demand. Most of the machines we exported were 
needed by our customers and therefore had to be 
bought independently of any interference with custom 


barriers in the country of the buyer. This certainly has 
been one of the principal reasons why the American 
machine-tool industry has not greatly felt the disad- 
vantage of inadequate protection in its foreign deal- 
ings. 

In the early days of American machine-tool exporta- 
tion the American machine-tool industry, as an interna- 
tional industry, stood in a class by itself. The machine 
tools exported in most cases were built only in this 
country. They therefore met with little competition 
abroad, and they could well be admitted in those 
countries on the most reasonable terms. Often the 
buyer was willing to pay the high import duties as a 
compensation for owning a machine possessing the 
qualities of the American-made article. For several 
years, however, this enviable position has been as- 
sailed by certain European competitors, and has led 
to a stricter treatment of the American machines by 
the countries concerned. Great Britain with its free- 
trade policy has always permitted American machine 
tools to enter free, withwithstanding the fact that 
British machine-tool builders were turning out first- 
class tools in increasing numbers. But in Germany 
and France the conditions were becoming more diffi- 
cult. Germany, which has followed a policy of national 
industrial protection, has been building several machine 
tools in imitation of those built in the United States, 
with the result that before the war American machine 
tools were not selling so freely in Germany and some 
types had practically disappeared from the sales list. 
This was caused principally by the working of the tariff 
which made it impossible for the American machine- 
tool maker to compete in Germany. 


SALE OF AMERICAN MACHINE TOOLS 


The machine-tool market has grown with the years 
and the industry in America has been able to stand the 
loss of some foreign trade. But German machine-tool 
builders have made more progress in European markets 
than have American, owing to the special tariff treaties 
arranged between most of the European nations, 
though in several instances the United States had most- 
favored-nation arrangements with many of these coun- 
tries. The influence of treaties of this sort on com- 
mercial relationships as a rule is very insignificant, 
as they lack the necessary commercial basis. The Ger- 
man treaties with some countries provide fer svecial 
treatment in the exchange of goods in which both 
countries are specially interested. It is natural that 
such understandings must lead to closer commercial 
relationship than any general arrangement and that 
the two countries will be benefited by every article 
so traded whether it is specifically included in the ar- 
rangement or not. For instance there is little induce- 
ment for the Russian manufacturer to buy machinery 
in the United States when he can buy it in Germany, 
with which there existed a regular commerce based 
on treaties securing material profit to both. 
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The principal disadvantage of the American situation 
today is that the ordinary most-favored-nation agree- 
ments in use are all dependent for their continuance 
upon the actions of foreign countries other than those 
with which the United States may at the time be 
dealing. Take, for instance, the case of the German- 
Italian commercial treaty giving Germany certain 
rights which are also enjoyed under the most-favored- 
nation treatment clause by the manufacturers of the 
United States. This treaty is now inoperative owing 
to the war. But suppose the war had not come and 
that ordinary commercial differences had made neces- 
sary the dissolution of the Italian-German pact, all 
the clauses benefiting United States commerce with 
Italy would have been canceled. As a result the Ameri- 
can exporter would have lost his favorable import 
rate in Italy through no fault of his own. This in 
fact is the present situation in regard to nearly all 
the commercial treaties made between the United 
States and other nations, the principal exception being 
Cuba 

At present the whole international-treaty situation 
is dislocated by the war. Probably 60 per cent. of the 
commercial treaties existing in 1913 are no longer in 
force and it is likely that many of those continuing 
will be terminated as soon as possible so as to make 
new ones. The American machine-tool industry so 
far has suffered very little by this general upheaval 
because of the demand at home. After the war, how- 
ever, the lack of special treaties may make itself felt, 
and the machine industry will suffer if early steps are 
not taken for the protection of its foreign commerce. 


MACHINE-TOOL MANUFACTURERS SHOULD HAVE GoopD 
UNDERSTANDING OF TREATY SITUATION 


It is therefore essential that the machine manu- 
facturer of this country, large and small, should under- 
stand the facts underlying commercial intercourse as 
based upon foreign treaties and tariffs. He should 
know that commercial intercourse between countries 
can be marred or made by hostile or friendly tariffs, 
and he should especially know what is going on in the 
world with reference to changes in the tariff relations 
between the leading industrial countries. His informa- 
tion should extend not only to knowing how much im- 
port duty his particular product will have to pay in a 
certain country, but also whether these countries offer 
special and better rates to other countries, possibly 
his competitors. The fact, for instance, that most of 
the nations comprising the British empire allow special 
preferential rates to the manufactures of Great 
Britain gives the English manufacturer a considerable 
advantage over any other when competing in the British 
market. Our manufacturers know how rapidly Ameri- 
can trade in Cuba has grown under the influence of 
the preferential treatment accorded to that market by 
the commercial agreement betwecn Cuba and the United 
States. American goods are favored directly and in- 
directly in the Brazilian market with the result that 
Brazilian-United States commercial intercourse is 
growing rapidly. 

How largely the interests of the machine-tool in- 
dustry and the machine industry in general are bound 
up with the world’s tariff situation may be seen from 
a few recent examples. A movement is under way to 
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establish free trade between the Central American na 
tions. Treaties have already been signed between 
Salvador and Honduras and negotiations are under wa; 
between those two countries and Guatemala. Also the 
free-trade convention adopted at the Third Central 
American Conference and amended by the Sixth has 
found much support. It is therefore to be expected that 
before long there will be a group of Central American 
states having free trade among themselves. The next 
step will be codperation not only for common inter- 
course but also for protective purposes in the com- 
bined dealings with other nations not members of the 
group. This step has been contemplated for a long 
while in other countries and is full of possibilities. 
Central American states like Mexico may some day be 
among the best markets in our immediate neighborhood, 
and the machine industry of this country is therefore 
much interested in the tariff policies of these countries. 
Central America buys great quantities of farm machin- 
ery; mining machinery is bought by Mexico, and the in- 
creasing industrial development of these localities also 
promises considerable sales of general machinery. If 
as a whole they should make preferential treaties with 
any European country the American machinery industry 
would lose much of the trade that should be expected 
from that direction unless special inducements were 
offered to them. : 

The new customs tariff which has been recently 
enacted in Trinidad is also of interest to the machine 
industry. Formerly Trinidad allowed a special 10-per- 
cent. preference to goods originating in England, 
Canada and Newfoundland only. The new tariff now 
extends this preference to the British empire. The 
chances are that the American machinery industry will 
not feel this differentiation very much, as the sale of 
American machines to Trinidad is bound to be limited 
anyhow. Nevertheless it is clear that any extension 
of the system of preference in any country, especially 
if it includes producers of merchandise also manu- 
factured and exported by the United States, must affect 
the interests of the United States. 


EXISTENCE OF COMMERCIAL TREATIES 


Proper commercial treaties are often of great value 
in opening up new commercial connections, and most 
tafiff laws provide for the treatment of samples. There 
are countries with very strict laws, and many of the 
modern commercial treaties contain stipulations for the 
free import of travelers’ samples and samples sent by 
mail. The tendency now seems to be to lighten as much 
as possible the burden of the commercial representative 
in the foreign country, and special regulations are made 
in the tariff laws to that end. The tariff law of Nica- 
ragua allows the importation free of charge of small 
samples which are unsalable by themselves. Travelers 
entering the country may import samples up to a value 
ef $5000 free of duty if they give a bond for twice 
the amount of the duty and agree to export the goods 
before the end of six months. This means that smal! 
machines might be imported for show purposes and 
exported again if necessary. It is clear that where 
there is no special regulation for the admission and 
the export of samples, any country which is able to 
make a special agreement for that purpose will be 
vastly benefited against another not having one. 
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When the new commercial treaties are made the 
machine-tool industry of this country will be heard, 
as its commercial interests are closely bound up with 
those. of the whole machine industry of this country, 
and what should be demanded is that the treaties be 
advantageous to the American machine industry as a 
whole. Of course nothing that is not granted willingly 
by other countries can be demanded, so it will be neces- 
sary that where concessions are made by one country 
equal concessions should also be made by the other. 
Commercial intercourse to be durable should be benefi- 
cial to both sides. This has been proved by our country 
by the success attained from the treaty with Cuba 
which has opened a great market for the products of 
Cuba in the United States while also giving the Ameri- 
can manufacturer a big field for his enterprise. 

The American machine-tool industry is not only in- 
terested in an active exchange of all kind of commerce 
between this country and others, but also in the financial 
relations with foreign countries, which should be on 
a sound basis, so that American capital in other coun- 
tries will be made safe. Since the outbreak of the war 
many countries have changed their corporation laws. 
Many of these laws, like that recently passed in New 
South Wales, seem to be temporary measures destined 
for the duration of the war. Others are of a permanent 
character, like the new corporation law of Denmark. 
This law deals especially with the subject of foreign 
corporations, which are admitted to the benefits of the 
law in Denmark only in the case of Danish corporations 
receiving reciprocal treatment by the country of the 
foreign corporation. This is a clear-cut case where a 
treaty applies. 


~ 


AMERICAN CAPITAL 


The employment of American capital in foreign in- 
dustries is of great importance to the sale of American 
machinery of all description abroad. We all know how 
powerfully the export of English machine tools to South 
America is supported by the investment of British capi- 
tal in South American railways. These railroads order 
most of their equipment in London, and they therefore 
buy the largest part of their machine tools from British 
manufacturers. The interest taken recently by Ameri- 
can investors in South American railroads, mines and 
general industrial development has already borne fruit. 
American engineers employed in these enterprises 
exert their influence in favor of Americdn machinery. 
With still more American capital invested in foreign 
enterprises the American machine industry will soon 
feel the effect on their foreign sales. The investment 
of foreign capital therefore is a subject which might 
well be made the subject of international agreements. 

The commercial relationship of the world as built on 
foreign treaties and international pacts is just now in 
the melting pot, and after the war many of the old 
treaties will become useless. The great net of prefer- 
ential treaties made before the war between Germany 
and numerous nations will be broken, and any country 
which may have benefited by them by way of the most- 
favored-nation stipulation will have to make new ar- 
rangements of a more specific character. This is the 
time when the American machine builders should come 
forward with their proposals and inquire what might 
be done to further their trade in other countries. 


Speed Up—We have got to win the war 
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Training Technicians and Mechanics 


for the Army 


Last February the Secretary of War appointed the 
Committee on Education and Special Training, charg- 
ing it with the responsibility of training 90,000 men 
of the National Army for technical and skilled work. 
The army is in need, for example, of _motor-truck 
drivers, airplane mechanics, carpenters and blacksmiths. 
The selective-draft methods proving inadequate to sup- 
ply this demand, the committee was formed to arrange 
for intensive training. 

Educational plants equipped for handling large num- 
bers of students were obviously the machinery that 
should be adapted to this work. So rapidly had the 
committee proceeded that 25 schools are now under 
contract to take the men, 14 scheols have begun their 
work, and 7500 National Army men are under instruc- 
tion. The number of schools will be increased until 
30,000 men can be handled at one time. The courses 
are for eight weeks’ duration and the final lot of 30,000 
men (for army needs as planned at the minute) will go 
to the schools Sept. 1. 


ARRANGING THE WORK 


In arranging fcr the work institutions were preferred 
that could accommodate at least 500 men. One school 
expects to take 2500. The institutions include engineer- 
ing colleges, universities and mechanics’ institutes, while 
in one city the public-school system is being used. The 


number of different courses given at an institution de- 


pends on various conditions—the number of students, 
the character of school equipment, location, etc. One 
school—the University of Virginia—will specialize on 
the training of motor-truck drivers and will take 600 
men at a time. For the truck-driving courses, such 
automobile equipment will be used as is available, and 
the Government, in addition, will furnish one army 
truck for each 20 men. 

Army officers will be located at each school, and mili- 
tary drill will be taught simultaneously with technical 
instruction. The technical staff will be supplied by the 
institutions, and, with the army officers, will form a 
board to direct the administration. 


THE CURRICULA 


The curricula are the same as those outlined for in- 
tensive training by the. Federal Board for Vocational 
Education, though the staff at each school is given much 
latitude ‘in the presentation of the essential matter. At 
some schools coéperation with the local industries is 
being arranged, as, for example, in the instruction on 
rubber vulcanizing at Akron, Ohio. At present the fol- 
lowing courses are arranged for: Auto driving and 
repair, bench woodwork, general carpentry, electrical 
communication (telephone and telegraph work), elec- 
trical work, forging and blacksmithing, gas engines, 
machine shop, sheet metal. 

While the men at the schools are National Army men 
and come through the draft boards, they volunteer for 
this special training. The Provost Marshal General 
sends out a call to the boards for men with experience 
fitting them for the lines in which the training is to be 
given, and are asked to certify volunteers from their 
rolls. In other words the men go to the schools directly 
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from their homes and are not drawn from the canton- 
ments. As a result of this volunteer system a very good 
grade of men has been secured. 

In addition to their experience the men are required 
to have had a common-school education—though this is 
not a hard and fast rule. Aptitude and ability to learn 
are the chief requirements. 

Under the plan-of selection by the local draft boards 
the results have not always been the best. Men have 
been sent to one school who should have gone to another. 
To insure proper assignment a plan is now being worked 
out whereby all men will be sent first to a number of 
reservoir schools, where they will be tested by qualiiied 
men and then assigned and sent to proper schools. In 
the courses themselves the aim will be to push men 
along as fast as their abilities warrant. Journeymen 
machinists, for example, will immediately be put on 
highly specialized work, such as airplane repairs. 

All men are ranked as enlisted privates and are paid 
accordingly, and of course are outfitted. by the Govern- 
ment. The schools as a rule contract for the housing, 
feeding and instruction in a lump sum per man per day, 
but in some cases the housing and feeding will be done 
by other parties. In arranging for accommodations 
the Quartermaster’s Department has been of invaluable 
assistance, furnishing cots and: other equipment to in- 
stitutions having the buildings but lacking the neces- 
sary dormitories and dining-room equipment. All sorts 
of expedients have been used in places where building 
space was lacking except for the actual instruction. 
Armories have been converted and in several cases fair 
grounds have been used. 

To facilitate the work the country has been divided 
into 10 districts, the institutions in each coming, as to 
the technical instruction, under the direct supervision 
of a district director. These in turn are under the 
direction of the general educational director, C. R. 
Dooley, formerly of Pittsburgh. The committee itself 
consists of three army officers, Lieut-Col. J. H. Wig- 
more, Lieut-Col. R. I. Rees and Major Greenville Clark. 
Assisting them is an advisory board consisting of Hugh 
Frayne, representing labor, and the following repre- 
sentatives of educational interests: J. R. Angell, the 
colleges; S. P. Capen, Federal Bureau of Education; 
J. W. Dietz, corporation schools; C. R. Mann, schools 
of pure science, and Dean Herman Schneider, engineer- 
ing schools. 


Nicklis Heads Machinery Association 


J. D. Nicklis, of Manning, Maxwell & Moore, New 
York, was elected president of the National Supply and 
Machinery Dealers’ Association at the society’s thir- 
teenth annual convention held in Cleveland recently. He 
succeeds Herbert W. Strong. 

Anton Vonnegut of the Vonnegut Machinery Co., 
Indianapolis, was elected first vice president. The other 
officers follow: Second vice president, Crannell Mor- 
gan, of the Hardware and Supply Co., Akron, Ohio; sec- 
retary and treasurer, Thomas A. Fernley, Philadelphia. 
Members of the executive committee are Edward G. 
Wells, of the Chas. H. Besley Co., Chicago; Ernest L. 
Davis, of S. H. Davis & Co., Boston; Robert F. Blair, of 
the Pittsburgh Gage and Supply Co., Pittsburgh, and 
Edward B. Hunn, of C. H. Mersick & Co., New Haven. 
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Browning Gun Successful in Airplane 
Propeller Test 


The Browning machine gun has successfully under- 
gone a test to determine its value for use with aircraft. 
This is one of three types of machine guns with which 
the rate of fire can be so synchronized with the revolu- 
tions of the propeller of a tractor airplane that the gun 
can be fired by the pilot of a combat plane through: the 
revolving blades. Firing in that fashion it is neces- 
sary to aim the machine gun by steering the plane 
directly at the target. 

Airplane propellers revolve at from 800 r.p.m. to 
2000. The machine gun is connected with the airplane 
engine by a mechanical or hydraulic device, and im- 
pulses from the crankshaft are transmitted to the 
machine gun. The rate of fire of the machine gun is con- 
stant and its fire is synchronized with the revolving pro- 
peller blades by “wasting” a certain percentage of the 
impulses it receives from the airplane engine and by 
having the remaining impulses trip or pull the trigger 
so that the gun fires just at the fraction of the ‘second 
when the propeller blades are clear of the liné ‘of fire. 

The pilot operates the gun by means of a lever which 
controls the circuit and allows the impulses to trip the 
trigger. ay 

SEVERE TEST GIVEN GUN 


The test given the Browning gun was severe. A gun 
was mounted on the frame of an American combat 
plane and connected with the airplane engine. The test 
was conducted on the ground and in place of the pro- 
peller a metal disk was attached to the crankshaft. The 
Browning gun was then required to register hits on the 
metal disk as it revolved at varying speeds from 400 to 
2000 r.p.m. The slightest “hang fire” or delay in ac- 
tion on the part of the gun would have been shown by 
the failure of the bullets to hit precisely on the spot 
on the disk representing the center of the zone of fire. 
The gun functioned perfectly. 

The Browning gun to be used with aircraft is the 
heavy type with the water jacket removed. 

Besides the Browning the United States will also em- 
ploy the Marlin aircraft gun as a synchronized weapon. 
Several thousand of these have been manufactured and 
the gun is in quantity production. 

The British and French use the Vickers as a syn- 
chronized machine gun. 

The Lewis aircraft machine gun is used by the Brit- 
ish, French and American forces, but for a different 
purpose. In a two-seated combat plane, fixed machine 
guns are mounted forward to be operated by the pilot, 
and flexible guns are mounted to be operated by the ob- 
server in the rear seat of the plane. 

It is of vital importance to have absolute reliability 
of function in a synchronized machine gun on tractor 
airplanes. Delays in fire or malfunctions due to faulty 
construction or imperfect ammunition cause bullets to 
strike the propeller blades. As many as 15 bullets have 
been known to strike a propeller blade without causing 
an airplane to fall, but the danger of such occurrences is 
nevertheless obvious. For that reason, every effort is 
made to provide the most perfect type of weapon for 
this work. Only specially selected ammunition is used. 
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HE toolroom of the Mar- 
[cue Calculating Machine . 

Co., Oakland, Calif., has 
always under way many lines of 
work besides that directly related 
to press-tool operations, although 
the latter naturally constitutes 
one of the principal items upon 
which the department concen- 
trates its energies. However, 
over and above the laying out 





Western plant 
punches, dies, 


with details 
the desired results. 


By FRANK A. STANLEY 


The illustration shows some of the proc- 
esses and equipment 
where 
jigs, 

special apparatus is made. 
ing examples of presswork are included 
of tools for accomplishing 


side up for the operation of mill- 
ing the two grooves for the short 
steel tongues at each end, which 
will serve as locating devices 
when the fixture is finally ready 
for use on the table of a milling 


in a high-grade 
a varied line of 
fixtures and other 
Some interest- 


machine. The illustration, Fig. 
3, shows more milling-machine 
work under way on tool construc- 
tion, some examples of which can 
be seen in other illustrations in 
this article. Fig. 4 is a view of 





and making of punches and dies, 





the subject of special-tool con- 

struction, including the designing and building of jigs, 
fixtures and numerous classes of small tools and appli- 
ances, is one that is given a considerable degree of con- 
sideration. Consequently an important percentage of 
the toolroom’s resources are devoted to the production 
of various devices commonly grouped under the classi- 
fication of special tools. 

There is too an added interest in the work of this 
tool organization in that it is responsible for the build- 
ing of new models of machines before they are started 
through the process of manufacture. 

The equipment, of this department is modern 
throughout, and the location in respect to the factory 
buildings, as well as the situation of the plant as a 
whole, is such as to enable the toolroom to be sup- 
plied with sunlight along the entire length of three 
sidewalls. The character of the equipment and the 
arrangement of the department in general are well 
represented by the illustrations Figs. 1 and 2. 

There are a number of interesting operations to be 
noticed in the different machines shown in the illus- 
trations. For example, the milling machine in the 
immediate foreground of Fig. 2 is set up for cutting 
the teeth in some angular shank mills, the work be- 
ing held at the required angle from the vertical plane 
by adjustment of the dividing head. A similar line of 
work in the dividing head, which will be described 
later, is the machining of certain classes of punches 
for blanking and shaving sheet-metal parts for the 
calculating machines made by the company. 

In the milling machine just beyond the one referred 
to a toolmaker is at work setting up a fixture bottom 





one of the toolroom benches and 
shows a number of special jigs and fixtures awaiting 
inspection before returning to the factory. On the 
bench plate is a model calculating machine, which 
serves as the master and to which all tools are made 
to correspond. Gages, master plates, etc., are referred 
to this master in checking up for accuracy. 

Another view of an interesting group on the tool- 
makers’ bench is presented in Fig. 5, which repre- 
sents a novel milling fixture on the bench plate ready 
for inspection. This is a type of fixture that has met 
with approval in the manufacturing department, where 
it has been found very useful in holding an awkward 
piece of work while a pair of straddle mills are run 
across its faces to reduce it to the required thickness. 

The work, a brass piece of segmental outline, is 
shown in front of the fixture. As seen in the illustra- 
tion, Fig. 6, it has a length across the lower corners 
of about 13 in. and a thickness of 0.275 in. It is 
finished to a radius on its outer edge of 1.1625 in. 
and the included angle represented by its beveled ends 
is 32 degrees. 

There are several drilling and other operations to 
be performed on this piece before it is ready for the 
assembling department, but before any of the drill 
jigs are used the piece has te be machined to thick- 
ness, this operation being accomplished with the 
brass casting held edgewise in the fixture on the 
plate, Fig. 5. 

Being only a little over 2-in. thick when finished, 
it is obvious that some care must be exercised in pro- 
viding a device for gripping the piece by its ends 
so that it will stand square and upright in the jaws 
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‘FIG, 2. 


while the milling cut is taken. The method of locat- 
ing such a piece of work so that it will be properly 
gripped is also somewhat of a problem. 

The jaws of the fixture are very narrow, only a 
little less than. the thickness of the work, and just 


thin enough to assure the cutters clearing properly. 
The jaw at the left, or back, is fixed, and the jaw at 
the right is pivoted and adapted to be set forward 
by.operation of the screw with a cross-handle at its 


FIGS. $ TO 5. 
Fig. 3—Milling and grinding machines. 
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TOOLROOM SHOWING SPECIAL MILLING MACHINE WORK 


end. Both jaws are cut out to a V-form to corre- 
spond with the curved back and the angular ends of 
the brass casting to be milled, and with the piece 
properly set into the jaws it is easy enough to tighten 
up the screw and hold the work fast by its two an- 
gular ends; but before the screw is operated .a locat- 
ing device must be applied to position the casting 
so that its faces will come closely parallel to the 
sides of the vise jaws and thus assure cleaning up. 


MACHINES AND FIXTURES 
Fig. 4—Inspector’s bench in toolroom with model machine uncovered. Fig. 5—A novel 
milling fixture on the bench plate 














June 20, 1918 






The setting piece, or locating device, is shown in 
Fig. 5 on the benchplate resting against the front 
edge of the fixture body. The illustration, Fig. 7, 
will give a clear idea of the simple method of applica- 
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FIG. 6. DETAILS OF BRASS CASTING TO BE MILLED 


tion by which this little device guarantees satisfac- 
tory results in the fixture. The work is designated 
by the letter A, the pivoted jaw shown at B, the oper- 
ating screw at C. The seting gage is outlined by the 
dotted lines at D, and has, as indicated, a shallow seat 
in the face and when applied to the side of the fixture 
allows the work to be set through the jaws, projecting 
just enough for cieaning-up purposes. 

The straddle mills are spaced accurately apart for 
the desired thickness of the work, and the upright 
portion of the milling fixture, including the fixed jaw, 
movable jaw, and screw support, are thin enough to 
clear the cutters when the table is properly adjusted. 

It takes no more time to use this setting gage than 
when an ordinary piece of work requiring no particu- 





THE FIXTURE WITH ITS SETTING GAGE 


FIG. 7. 


lar place in a vise is being set up for milling. Once 
the operator becomes accustomed to placing the gage 
behind the fixture jaws for each piece to rest against 
as the jaw screw tightens, the process becomes as 
simple as placing the work in any milling-machine 
vise, 

In making jigs and fixtures and in locating holes, 
etc., in press tools, this tool department makes use of 
the customary accurate devices in the line of master 
plates, buttons, sine bars, verniers for milling-ma- 
chine knee and table, vernier height gages and other 
hand tools for bench and machine application. With- 
out going into details at this time in reference to 
such equipment it may be stated that there are many 
applications of such tools to be seen here. 

Reference was made at the beginning of this de- 
Scription to the method of handling certain punch 
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and die work with the aid of the dividing head on 
a universal milling machine. A job of this character is 
illustrated in Fig. 8, which shows a blanking punch 
and die for a small gear wheel, and is one of a num- 
ber of sizes produced with similar tools at this plant. 

This blanking operation is followed by one or more 
shaving cuts with supplementary press tools turned 
out under exactly the same conditions as the blank- 
ing tools mentioned. 

Where a punch is required with regular or sym- 
metrical outline, as in the case of a gear wheel, the 

















A TYPICAL SET OF PRESS TOOLS AS PRODUCED IN 
THIS SHOP 


FIG, 8. 


universal dividing head constitutes a simple medium 
for arriving at the desired results. When set up 
vertically the progress of the work may be watched 
closely and with convenience, and the same advantages 
may be found when press tools for other parts are 
being made if their outlines are such as-to admit of 





FIGS. 9 AND 10. 


SOLID-PUNCH CONSTRUCTION 


either simple rotary or certain indexing movements 
upon the part of the head that holds the work. 

The punch in Fig. 8 can be readily milled by in- 
dexing, and if it is desired the die can’ be worked 
out by a system of broaches. It is equally simple to 
cut the broaches in the same manner, and if a slight 
angle of clearance is desired the head provides for 
this by adjustment in the required direction. 
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Fhe punches for various sets.of dies at this plant 
are likely to be made in a solid piece without shank 
of any kind, but with a body sufficiently large to serve 
as a holding device for screws and.dowels by which 
it is attached to the punch block or holder. This 
method of construction is applied wherever the: shape 
of the job and the general conditions admit. Thus, 
the gearwheel punch in Fig. 8 instead of having a 
shank in the usual sense of the word is worked down 
from a larger size of steel, the diameter of which is 
sufficient to form a body of 
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An illustration of one of the larger dies, and 
one in which some unusual features are found, is 
shown in Fig. 11. This set of tools was constructed 
for stamping the numerals on the face of the front 
cover of the calculating machine which give the posi- 
tions for the setting dials. Looking at the machine in 
Fig. 4, which is shown uncovered on the benchplate, 
this sheet-metal cover will be noticed at the left of 
the machine, and in Fig. 12 the entire series of nine 
rows of numerals are shown distinctly alongside of the 





ample size for attaching di- 
rectly to the block. The illus- 
tration, Fig. 9, pictures this 
method. The body is made a 
snug fit in the punch holder 
or head and the screws hold it 
securely. There is no possi- 
ble weakness in a properly 
made punch like this, for in- 
stead of running back to a 
relatively small shank that 
gives a certain amount of flex- 
ibility throughout the entire 
length the back of the punch 
actually strengthens the whole 
cutting portion by the long 
filleted surface connecting the 
two, and further by the broad, 
flat bearing area which is pro- 
vided against the bottom of 
the holder or head for the 
punch. Fig. 10 represents 
another type of punch with 
the same features of body, and 
the punch is made in one 
piece. This feature has still 
other advantages in that it 
simplifies the construction of 
the punch holder materially. 
Where a punch with the con- 
ventional shank is used the 
shank of the punch holder or 
head must. be bored out ac- 

















cordingly, and very often this 
of itself weakens the holder 
appreciably. Clamping screws 
are usually necessary, and these when put in from 
the side are sometimes unsatisfactory. Moreover, with- 
out shanks on the punches the punch heads or holders 
do not necessarily require to be made with the usual 
shank, but can be attached by screws, tongue or key 
to the connecting member, the press ram. Particularly 
is this the case where the tools are sub-pressed or of 
the pillar type illustrated in Fig. 8. 

In most of the press tools in use are two pillars, or 
posts, which are used for guiding the-head and punch 
in alignment with the base and die. Where the 
punch and die are quite large and the head and base 
are therefore of considerable area and weight, the 
posts or pillars are located at obliquely opposite cor- 
ners to enable the head of the sub-press to slide 
properly by being better balanced than if mounted 
upon two posts placed at the rear, as in the instance 
of the smaller tools illustrated in Fig. 8. 





FIGS. 11,12 AND 14. THE PLATE AND STAM PING TOOLS 


Fig. 11—A set of stamping tools. 
14—The homemade drop for stamping figures on cover plates 


Fig. 12—The plate after stamping with the numbers. Fig. 
narrow vertical slots in which the operating levers move. 
The size of the characters and their spacing on the 
cover plate are best shown by the illustration, Fig. 
13, which shows the work to be a brass plate 0.040 
in. thick, which is blanked out a little more than 5 in. 
square and then stamped under the tools described. 
In the blanking operation the nine slots are punched 
out 3 in. long by yy in. wide, leaving a width of stock 
about ,4, in. for the stamped numbers. 

The punch is made up of nine rows of figures from 
0 to 9, the characters in each row being engraved on 
a solid block so that there are nine of these stamp 
blocks with 10 characters each. The body of the 
block in which they are fitted is planed out to receive 
them as a snugly assembled unit, and their ends are 
locked by clamps, setscrews acting against the ends 
and the sides being placed in the block to set the 
whole group of stamps up tightly. 
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The rear ends of the stamps, or figures, rest upon a 
hardened and ground steel plate in the punch block, 
which resists the pressure of the 90 characters when 
they are forced into the work. Similarly the base of 
the die is of steel hardened and ground to back up and 
support the work when struck with the punch. 

It has been estimated that if this combined punch 
with its 90-figure stamps were to be operated under 
the usual power press or in a manner similar to the 
handling of a coining job, a pressure somewhere be- 
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FIG. 13. DETAILS OF THE STAMPED AND FORMED PLATE 


tween 150 and 175 tons would be necessary to stamp the 
entire set of characters properly into the plate. These 
tools are, however, not used in such a press, but 
under a drop hammer which is a homemade machine, 
giving satisfactory results with little outlay for equip- 
ment. 

The drop press for this work is shown in Fig. 14. 
It has two uprights of round steel about 4 in. diam- 
eter that serve as guides for the drop, which is a 
heavy casting bored through the side lugs to slide 
over the guides. While this drop hammer has a fall 
of several feet, the sub-press head moves only an inch 
or so, and this merely for the setting of the work on 
the die. Once the blank is in place, the punch with 
its 90 stamps is lowered directly upon the brass 
plate, and the drop then falls with its heavy blow to 
force the stamp into the metal and form sharp, clear 
characters therein. 


LIFTING THE DROP MECHANICALLY 


The drop is lifted mechanically and the height to 
which it is raised is varied to suit conditions. The 
dies are separated to admit the work by means of a 
pair of projecting arms which are shown attached 
to the rear of the die base in Fig. 11. There are two 
rolls mounted on studs on opposite ends of the punch 
block, and these are located in line with the two 
levers, or arms, on the die, so that when the latter are 
lifted they act against the rolls and raise the punch 
head clear of the die base. 

When the arms are swung up to lift the punch to 
its uppermost position they are held there by stop 
pins in the slotted posts at the front of the die in 
which the arms travel in their up-and-down move- 
ment. While the punch is thus secured at the top 
of its travel the work blank is slipped on the die 
face and the punch is then dropped down to rest 
upon the work. The drop hammer in the meantime 
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has been held up by a locking device at the right 
height to clear the dies when opened, and after the 
work is set the regular lift for the drop is thrown 
in and the weight rises to the point where a dog 
at the left side trips the hoist and allows the hammer 
to fall freely upon the punch. 

If the illustration of the dies, Fig. 11, is examined 
carefully, a guide plate for the work will be noticed 
at the left side and at the right two small clamps 
will be seen. There is an adjustable stop at the rear 
of the die base, and at the front is located another 
stop which confines the work edgewise so that it is 
properly nested and held all the way around. 

While there are two clamp screws to turn up at 
each setting of a fresh piece of work on the die, this 


takes but a moment, and the entire operation of open- 


ing the die, setting the work and operating the drop 
is performed easily and rapidly. 


THE GENERAL FORM 


After the covers have been numbered along their 
slots they are required to be bent up to the general 
form indicated in the end view in Fig. 13, where the 
central portion with the slots and numbered sections 
is formed to an are of about a quarter circle, and 
one flat portion at an angle with the opposite edge. 

The brass plate, after it has been stamped and 
slotted, is annealed and thus made ready for the form- 
ing process. This is carried on with a pair of sim- 
ple dies made to the outline required and differing 
from each other only in that one is male and the other 
female, and the radii of the two are varied to allow 
for the thickness of the metal plate. 


How Not to Push Production 
By ENTROPY 


Production begins in foresight, in purchases of raw 
material, in organization. Continuous production de- 


- pends on a continuous flow of material and a continuous 


employment of men accustomed to the work. Some 
Government officials having to do with the purchase of 


-munitions evidently have not seriously considered this 


aspect of the case. Their attitude evidently is that it is 
time enough to give another order when the first is 
completed. If the firm involved has sufficient faith that 
the new order will be forthcoming and that the speci- 
fications will not be changed then he may order material 
and work it up in anticipation. Otherwise it is neces- 
sary for him to wait for the new order before buying, 
to suspend operations in each department during the 
interval covered by the time between the completion of 
the first operation on the raw material and the com- 
pletion of the contract. This time is gone and cannot 
be recalled. The men have scattered and cannot be re- 
called. A new group of men must be gathered together, 
with the attendant high cost, trained to do the work, 
and the machinery of the organization wound up and 
set going for each new order. ; 

It seems as if this failure to keep contractors supplied 
with orders can only be due to a lack of knowledge of 
manufacturing conditions, as it is difficult to think of 
any other way in which our enemies could be more 
effectively helped than by the simple failure to sign an 
obviously needed contract. 
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For the Sake of the 


Hohenzollerns 


F any riveter in a shipyard drives only 60 
rivets where he could drive 120 he has 
driven 60 for freedom and he has left 60 
undriven for the sake of the Hohenzollerns. 
If any man works three days at high wages 
and loafs the next three because of the high 
wages he has received during the first three 
he is an enemy to America and an ally of 
the Kaiser. If any man, if any capitalist, 
makes an undue profit or if any workman 
scants his job he is playing the game of 
tyranny against liberty and he is false to his 


brothers in uniform at the front. 


—Tueopvore Rooseve.t, at Carnegie Hall, New York, May 7, 1918. 
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Reduction of Accident Hazard 


By R. L. GOULD 
Safety Engineer Bridgeport Brass Co, 





A discussion of the questions confronting the 
safety engineer in his endeavor to minimize the 
risk of accident to life and limb in our industrial 
plants and suggestions for promoting the work. 





1910 the manufacturer was confronted with a 

problem which at the time seemed almost insur- 
mountable, and considerable anxiety was felt as to what 
the result might be on manufacture. 

The two vital questions confronting the manufacturer 
were: “Is it possible to prevent industrial accidents, 
and if so, how can it best be accomplished?” In seek- 
ing the answers to these two questions let us investi- 
gate the material at hand in order to ascertain whether 
or not it is possible for industrial accidents to be pre- 
vented. 

The chart shows a curve of the accidents in our par- 
ticular industry covering a period of three years. It 
will be noticed that there is a general decrease as the 
years advance. Past experience has proved beyond 
doubt that we would be committing no mistake by as- 
suming that industrial accidents are preventable. Every 
accident indicates some defect in materials, machines, 
methods or men, and, what is perhaps most common, a 
combination of two or more of these elements. 

The relative weight to be attached to each of these 
factors is not constant for all industries or for all 
plants in a given industry. After a great deal of ex- 
perience we have deduced that the efficiency for our 
safety work is distributed as follows: 
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The foregoing distribution suggests the nature of 
successful efforts. It indicates that the prevention of 
accidents can be effective neither by parrot-like utter- 
ances of “Safety first” nor by the installation of me- 
chanical safeguards alone. Furthermore, successful 
experience has demonstrated that spasmodic safety cam- 
paigns launched with shouting and dropped soon after- 
ward cannot produce lasting results. 

It must constantly be borne in mind that if our 
industrial accidents are to be prevented or even mate- 
rially reduced, the seriousness of our efforts must be 
directed by well-studied and formulated plans, which of 
necessity must be constant and persistent in application. 
We must realize also that after we have eliminated the 
grossly avoidable accidents the results of our efforts 
will be less apparent from year to year; but having 


obtained a satisfactory record we must persist in our 
safety campaign in order to maintain it. 

The reduction of accidents depends first of all upon 
the employer. It is of little use to preach safety to 
men who work about unsafe machinery and in unsafe 
factories. Guards cost money, but the compensation 
paid for a life or an eye would buy many guards for 
belts and exposed gears. The responsibility of the em- 
ployer does not end with the installation of guards 
against mechanical hazards; accidents will happen after 
all precautions have been taken to guard the equip- 
ment through carelessness or ignorance of the workmen 
or through the driving of a tactless foreman. Acci- 
dents from these latter causes the employer is also 
financially responsible for, and if they are to be pre- 
vented he must take the initiative. By doing so the 
stamp of authority is placed upon the movement. It 
insures the application of sound business principles to 
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CHART SHOWING COMPARATIVE NUMBER OF ACCIDENTS 
COVERING A PERIOD OF THREE YEARS 





the work and convinces the workmen of their employer’s 
sincere wish to give them better working protection. 
Often it is impractical for the employer to be in 
immediate contact with his men; in such cases he must 
invest his superintendent and foremen with the same 
authority and responsibility in the work of preventing 
accidents that he does in maintaining production. The 
attitude of the superintendent is reflected in the fore- 
man, and of the foreman in his men. It is therefore 
most important that the superintendent is imbued with 
the right ideas of safety. ’ 
Frequently the foreman has difficulty in grasping 
this point and therefore he needs some education, which, 
however, cannot be forced upon him; neither can we 
assume that a mere request for accident reduction will 
have an immediate response. The foreman, ‘like the 
workman, must be taught. Some foremen object to 


coddling the workmen; their own experience when 
machines were unguarded and when the employer had 
no interest except in production is still the proper thing 
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with them. In teaching the foreman his new responsi- 
bility tact is required, as some resent interference with 
their men, especially if their crews have high records 
for output. 

It has been said that there is a necessary conflict be- 
tween safety and production; that guards on machinery 
hamper the operator and reduce his output. This is 
undoubtedly true in some instances. There are guards 
in some factories which not only hamper production 
but are more of an accident hazard than no guard at 
all. This is an important matter that some safety engi- 
neers have to learn. 

From the writer’s experience it has been proved that 
adequate accident prevention pays, and increases rather 
than decreases production for the following reasons: 
First, the personnel of the organization is kept intact, 
thus obviously increasing production, by reducing the 
cost of manufacture; second, it saves the expense of 
doctor and hospital bills, which amount to surprising 
sums in some instances; third, above all the psycho- 
logical effect of an accident is very depressing and 
naturally reacts in lost production. 

There are properly three general classes of endeavor 
to be considered by the safety engineer: (1) Mechani- 
cal guarding and inspection; (2) analysis of accidents, 
and (3) education. In the first class no effort will be 
made here to treat the subject exhaustively as it would 
require a special study of each purpose for which me- 
chanical guards are used. It is intended only to sug- 
gest principles upon which the proper guarding of 
machines may be based. 


MECHANICAL GUARDING 


A careful scientific study of machines as regards 
industrial hazard is the best means of reducing it. In 
this connection we submit to manufacturers at the time 
of a request for quotations on machines specifications 
of our requirements, which are that all exposed gears 
be entirely guarded; all large driving belts must have 
a guard about them, and in the case of a lathe a cover 
must be placed over the chuck to prevent a man’s hand 
or jumper from being caught in the jaw-adjusting 
screws. It also prevents the mechanical guard from 
being, as it is now, an afterthought overlooked in the 
original design. These specifications are necessarily 
only general, but they save us much trouble and expense 
and have a good effect on manufacturers who have not 
vet thought of the importance of reducing the tre- 
mendous accident rate of the United States. 

By a codperative exchange of ideas all employers may 
learn from each other the best means of guarding their 
machinery. Such an exchange may result from visits 
of inspection to other plants or by coéperation with the 
associations acting as clearing houses for information. 

Whenever feasible, guards should be automatic in 
action, application and operation, thereby removing the 
possibility of their being so adjusted as to neutralize 
the protection they should afford. A subject closely 
allied to mechanical guards is that of machine control. 
As far as possible every floor, room and machine should 
be under separate control. Inability to stop a machine 
instantly has caused many a serious accident. Whether 
driven by belt or by motor direct it is a simple matter 
to so adjust the control as to stop any machine or opera- 
tion without interfering with any other. 
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All guards should be accessible and great care should 
be taken in this connection, for it frequently happens 
that the least little hitch in making the inspection, or 
in oiling, adjusting or repairing may result in an acci- 
dent. 

ACCIDENT RECORDS 


Accident records and their analysis are perhaps the 
most important phase of the safety engineer’s work, 
for it is through the study of these that the various 
classes of hazards are brought out and guarded against. 
The following method is used by several large com- 
panies: When an accident occurs a thorough investiga- 
tion is made and reported in a form for that purpose. 
At the same time a statement from the foreman is 
obtained regarding what is necessary to prevent its 
recurrence. This report should be scrutinized carefully 
by the safety engineer, and if necessary the foreman 
should conduct a supplementary investigation to check 
up the first report. Accidents that are reported by the 
foreman as unavoidable should be subjected to further 
special investigation. At the time of injury the fore- 
man should make out and send to the hospital a record 
giving the person’s name, number, and length of time 
he has worked on the machine or operation, the number 
of the machine, and a brief statement of the cause of 
the accident. Additional spaces are allotted for other 
information such as the number of the accident (num- 
bering consecutively from Jan. 1), the date and time of 
the injury and the diagnosis of the nurse or attending 
physician. A copy of this is forwarded to the nurse, 
the safety engineer, and one is retained by the fore- 
man. This gives the engineer necessary data from 
which to make his analysis. For example, the time 
of day may not seem to be of any great importance. 
but repeated investigations at our plant has brought 
out that more accidents occur between 10:30 and 11 
a.m. and 3:30 and 4 p.m. than at any other periods 
of the day. By 10:30 in the morning and by 3:30 in 
the afternoon the accumulation of worn-out tissues in 
the body is sufficiently large to produce a state of physi- 
cal fatigue which in turn produces mental fatigue. 
Hence the workman becomes less alert and at the same 
time his muscles become less capable of responding to 
the demands put upon them. This is especially true 
of punch-press and other operators whose work is 
monotonous or involves speed and close attention. 

The one means of preventing the accumulation of 
these worn-out tissues or fatigue poisons is occasional 
relaxation. To prove this the writer tried diverting 
the attention of the operatives in various ways at this 
fatigue period, such as by introducing fire drills, shut- 
ting off the power, inspection of machines, etc., and the 
result gave great promise of success in decreasing the 
accident rate, while the production of the department 
was not lowered; in fact, it was observed in one day’s 
experiment that production actually increased. 

The word welfare has been often used during the 
experimental stage of the efforts of employers to create 
among the workmen a feeling of loyalty and to increase 
the spirit of codperation. As these attempts have been 
made quite generally in a spirit of paternalism, charity 
and philanthropy, their possibilities as an aid to effi- 
ciency and safety have sometimes been lost sight of or 
subordinated. Yet, since a workman does not and can- 
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not detach himself as the tender of a machine from his 
existence outside the factory, the employer should be 
interested in the man’s welfare generally. For example, 
we recognize the close relationship between the free- 
lunch counters and accidents; suitable places in the fac- 
tory building, therefore, should be provided where the 
men may eat their lunches and spend their noon hours, 
and great care should be exercised to avoid creating 
the impression of paternalism, as this would surely lead 
to failure. Perhaps the best way of determining the 
time when it would be successful is to wait for a demand 
from the employees. Never establish a wonderful, com- 
plete restaurant and then ask the men to come to it; 
rather wait until the demand arises and then build up 
gradually to meet it. 

Washrooms, locker rooms, and washing and bathing 
facilities pay safety dividends. Washing facilities are 
effective in reducing the number of infections, while 
bathing facilities ward off occupational diseases and 
help to preserve the general health of the employees. 

The possibilities of welfare work have never been 
sounded. Too often the subject suffers from misguided 
interest or sympathy rather than from the lack of use, 
but properly arranged and conducted it becomes a pow- 
erful factor in safety and efficiency campaigns. That 
the name often meets with opposition from the work- 
man is because of the tactless methods used by employ- 
ers who did not know the conditions in their shops nor 
were close enough to the workman to know his feelings. 


CARELESSNESS A PROLIFIC CAUSE OF ACCIDENT 


The attitude of mind which makes a workman indif- 
ferent to or contemptuous of industrial hazards is one 
of the most common causes of accidents. Add to this 
ignorance concerning proper methods of prevention and 
we have the two elements of a mental hazard. Care- 
lessness and recklessness are said to be national char- 
acteristics of the American people. To illustrate this 
perhaps a few statistics that are easily analyzed will 
not be amiss. In one concern employing about 11,000 
people the American boy received 5070 accidents out of 
a total of 17,516, the Italian being next with 4192. 
The percentage for employed Americans was 36; the 
percentage for employed Italians was 23. The percent- 
age for injured Americans was 28.9, and for Italians 
19.5. These figures show that the American boy should 
receive some education in personal safety, and it contra- 
dicts the belief that the illiterate foreigner is more 
liable to accident than the “keen” American. 

Experience proves that satisfactory results are not 
always reached by merely telling men not to hurt them- 
selves. Workers, like others, are often indifferent to 
their own safety. They continue to follow unsafe prac- 
tices because they have always done the work this way 
ond “have never been killed yet.” This blind belief 
that old methods and old practices are best is one of 
the most difficult obstacles to overcome in the extension 
of safety ideas. Furthermore, workmen like other 
classes of people, resent innovations. They add con- 
tempt to indifference when safety is first talked to them, 
for they look upon guards and safety practices as an 
accusation that they are unable to take care of them- 
Selves. They oppose the book of rules as an insult to 


their intelligence. 
Even when a workman has been told that a certain 
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practice is dangerous; even when he knows that an 
accident has occurred to another man because of a sim- 
ilar practice, he does not believe that he too might be 
injured in the same manner. If the accident occurred 
in his department he may discontinue the practice for 
a time, but, generally speaking, he lacks imagination, 
and he is unable to picture himself in the place of the 
man who was injured. 


EDUCATION 


All that has been said points to the need of safety 
education. Safety talks and orations may avail for a 
time if they produce a strong emotional effect. Warn- 
ing signs prevent certain classes of accidents if they 
are heeded. Safeguards prevent other accidents if they 
are not removed or broken in such manner as to render 
them useless if not an actual hazard. Punishment 
changes the trend of thought for a time if it is not 
evaded. But the most effective means of reaching the 
workman is education of a type that makes him really 
think safety and that aids in the formation of safe 
habits. 

Most men can be convinced of the necessity of avoid- 
ing unsafe methods and places if they are tactfully ap- 
proached. As stated before, education must begin with 
the superintendents or foremen who are actually in 
charge of the men. Codéperation is usually found to be 
the better plan, for each man, even while learning, can 
be enlisted to teach others. 

The man in charge of safety work must be an “easy 
boss.” He must have unusual personality so that he 
can gain and retain the confidence and support of every 
man in the plant, from the head of the enterprise to 
the most recently hired common laborer. His chief 
stock in trade should be suggestion rather than force, 
however. A rule that is not enforced is worse than no 
rule at all, and no rule should ever be established that 
will not be lived up to by everybody from the president 
of the establishment down. Thus suggestion, education 
and persuasion are the proper courses to pursue until 
the majority of the men have adopted the desired prac- 
tice. Then such practice may be announced as a rule 
of the plant to be enforced as are other rules. 

For the persistent minority who refuse to adopt the 
practices of the majority some form of discipline is 
required. Discharge is seldom necessary, but occasion- 
ally some irresponsible individual who refuses to act 
upon a suggestion, the success of which has been dem- 
onstrated, and who threatens to demoralize his depart- 
ment by refusing to comply with safety rules, becomes 
such a menace to the safety of himself and his fellow 
workmen that dismissing him becomes necessary and 
there should then be no hesitation in doing so as a warn- 
ing to others. 

ORGANIZATION 

Marked success in the prevention of accidents can 
be obtained in industries where safety work is organ- 
ized and responsibility for results is properly placed. 
In the first place some one with the qualities alluded to 
in the preceding paragraph should be selected as a direc- 
tor of the safety work, who will give part or all of his 
time to this work, this depending largely on the size 
of the plant and the scope of the work. He should have 
associated with him as a committee the various super- 
intendents of the plant, care being taken not to place 
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a director or officer of the company on this committee, 
as the tendency would be for such an officer to dominate 
the meetings and squelch the initiative of the other 
members. The duty of this committee would be to act 
as an advisory board and to discuss with the safety engi- 
neer the various problems which confront him and on 
which he has not the authority to act. It should also 
have power to pass on general policies and practices, 
lay out propaganda, etc. 

As soon as the campaign to reduce accidents is 
launched, frequent meetings of the superintendents and 
foremen should be held to measure the progress of 
the work and to discuss means of creating interest and 
enthusiasm. Committees of foremen should be formed 
and should be assigned definite duties, such as inspec- 
tions of mechanical guards, investigations of the causes 
of accidents which occur in the plant and recommend 
means of preventing their recurrence. 


MEETINGS OF EMPLOYEES 


After much guarding has been done and coéperation 
of the superintendents and foremen has been secured, 
a meeting of all the employees should be held, by de- 
partments if necessary, and the causes of accidents and 
the means of preventing them should be discussed. At 
such a meeting a workmen’s committee should be ap- 
pointed and its duties outlined. Earnestness, sincerity 
and enthusiasm should be the keynote of this meeting 
so that the campaign among the workmen may be given 
sufficient impetus to carry it past the first line of oppo- 
nents who need to be convinced of the value of such 
work. 

Because of the necessity of experimentation even in 
the installation of mechanical guards until definite safety 
standards can be applied it is desirable that the directors 
of safety in various plants be given every opportunity 
for exchanging ideas. Since so many accidents are 
common to all industries such an exchange between men 
even in widely different lines is productive of results. 

The functions of the workmen’s committee in general 
may be divided into two kinds—educational and regu- 
latory. The emphasis placed on the latter will vary in 
different industries. If there is a supplementary staff 
of inspectors working with the safety engineer the func- 
tions of the workmen’s committee ought to be chiefly 
educational. If on the other hand there is not such a 
staff the functions will be divided. 

It has been the experience of the writer that the bene- 
fits derived from the workmen’s committee lies chiefly 
with the regulatory phase. For a long time after their 
formation or until the physical hazard of the plant is 
reduced to a minimum the workmen’s committees give 
their entire attention to such physical hazards as are 
discovered, and upon the adoption of the first suggestion 
the good work begins and a friendly rivalry has been 
created. 

These suggestions can be capitalized and made valua- 
ble in shop housekeeping and the detection of unsafe 
practices, such as bad lighting, ill-ventilated rooms, un- 
sanitary toilets, etc., which are often overlooked by the 
safety inspector. 

It has been found desirable to provide foremen and 
workmen a means of checking up the progress of the 
safety campaign in their department; to encourage 
them in their efforts to produce results in the form of 
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a smaller percentage of accidents and to spur them on 
when their records are below the average. A score- 
board record for successive periods is a concise method 
of presenting such comparisons. It is highly desirable 
that all injuries, even those that ‘seem trivial, should 
be reported in order that infection may be prevented. 
The matter of what should be an accident is being seri- 
ously considered by the National Safety Council and by 
the United States Bureau of Labor, but I think I am 
safe in saying that most concerns consider the loss of 
one day’s time an accident, and this tends to remove 
the incentive of the workman to hide trivial injuries in 
order to keep up the score of his department. 

A simple and convenient system ‘is to base the score 
upon the ratio of lost-time accidents to the’average 
number of employees. For example, assume “tHdt in a 
given department employing an average of 200°-men 
there are eight accidents; this gives us a rate-of 40 
accidents per 1000 employees. By subtracting 40 from 
1000, considered a perfect score, we obtain an efficiency 
safety score of 960 for the month. 

It is of course unfair to compare one department 
whose work is particularly hazardous with ‘that of a 
department whose work is less so. It is therefore advisa- 
ble to compare each department with itself: By com- 
paring the score of a department for a given month 
with its average monthly score for the preceding year 
a satisfactory measure of progress can be attained. 

Some employers have found that they can increase 
interest in inter-departmental competitions by offering 
monthly, quarterly, or yearly prizes to the winners. 
Some give a safety banner to the department with the 
highest score, and numerous schemes are being worked 
out with a view to the material reduction of accidents. 


Fishing for Inventive Suckers 
By GEORGE L. APPEL, JR. 


I was greatly interested in the revolutionary inven- 
tion conceived by the master mind of E. A. Dixie 
for simplifying the rifling of gun barrels, as published 
on page 737 of the American Machinist. However, I 
believe it to be susceptible of improvement. 

His method with large guns was to make a solid 
central rod and put the rifling on it. Why not dispense 
with the outer tube entirely and use only the central 
rod? Consider the saving that could be made. Rifling 
the outside of the tube and turning it wrong side out 
I do not consider feasible. I once made a machine to 
turn macaroni inside out before cooking so that the 
boiling of any of the early settlers could be avoided. 
So long as my own high degree of skill was applied to 
the machine it worked well, but I found it very difficult 
to teach anyone else to operate it. This, I think, would 
be the great drawback to the method as applied to rifle 
barrels. 

Why would it not be better to cut the rifling on the 
surface of a suitable nickel-steel plate, then roll it and 
weld it after the maner of making gas pipe. The rifling 
could then- be done on a milling machine. 

As to taking the slip out of the banana peel, the editor 
pertinently remarks that it would be necessary to sand 
the inside of the peel as well as the outside. What is 
easier than to cross the banana with spinach, which 
seems to harbor plenty of sand in its interior? 
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Il. Screw Machine Work 


The screw-machine department of the factory in 
which the operations discussed in this article 
take place is under the supervision of W. F. 
Carmody, who was detailed by Brown & Sharpe 
in 1915 to go to France to supervise the installa- 
tion of their screw machines for the French 
government. This of itself is something- of a 
recommendation, and that Mr. Carmody has de- 
veloped some interesting tools and methods for 
screw-machine work goes without saying. 








ment of the Felt & Tarrant Manufacturing Co., 
Chicago, IIl., produced nearly 10,000,000 parts from 
Dec. 17, 1916, to Dec. 17, 1917. A large percentage 
of these parts was finished to tolerances of from 0.0001 
to 0.00025 in., which the writer believes is a degree 


Gre records show that the screw-machine depart- 
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7. SOME SCREW-MACHINE PRODUCTS 
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of accuracy almost unheard of in screw-machine pro- 
cuction. 

These results were not secured at a sacrifice of time; 
on the contrary, in most cases the time per piece would 
be considered low even if the limits were more liberal. 
Fig. 7 illustrates a few of the many parts made on 
Brown & Sharpe automatics. 

Mr. Carmody is an advocate of cast-iron cams for 
automatics, and uses some interesting methods in mak- 
ing them. The blanks are cast in various sizes for 
the different-size machines and cover either a full circle, 
a half circle or whatever part may be desired, and 
are bored and faced on both sides ready for the layout, 
as shown on Fig. 8. 

The layout templet, or protractor, is shown applied 
to a cam blank in Fig. 9. It will be noticed that this 
protractor is not divided into degrees, but into 100 
divisions, which facilitates the work. 

The layout for the piece to be made is figured and 
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charted on the form sheet. This sheet contains all the 
data required to make the piece, the number of revolu- 
tions and cam travel, etc. On the opposite side of 
the sheet is given all the data required by the toolmaker 
for setting up his milling machine. This means that 
the toolmaker loses no time in figuring or in drilling 
out dead stock as is the case when cams are made from 
flat steel or iron stock. 

After the cams are finished they are hardened. This 
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hands or clothing. The fumes, if inhaled, may produce 
acute arsenical poisoning. The degree to which the 
work is heated varies somewhat with the iron and 
the age of the hardening mixture and is arrived at by 
experimenting. 

In order to secure the exact thickness of the turned 
shoulders and fins or the exact width of deep grooves 
built-up forming tools are used similar to those shown 
in Fig. 10. The tool at A shows the method of fasten- 











FIGS. 8 TO 15. 


Fig. 8—Cast-iron cam blanks. 
ments for B. & S. automatics. 
for use. Fig. 15—Some tap-holder details 


is done by heating the piece up.to a low red and 
pluriging in a mixture of chemically pure red sulphide 
of' arsenic, 10 oz., and chemically pure sulphuric acid 
9 lb. The ingredients are mixed in a stone jar and 
are stirred up well just before plunging the piece to 
be hardened. Great care must be exercised in using 
this mixture. The container should be under a hood, 
with strong draft to carry off the fumes, and the 
operator should have arms and hands well protected 
with rubber clothing and rubber gloves, for the liquid 
spatters and will cause severe burns if it gets on the 


Fig. 9—Protractor for cam layouts. 
Fig. 12—Type of drill holder used. 





SCREW-MACHINE CAMS AND TOOLS 


Fig. 10—Built-up forming tools. 
13—Floating reamer holder. 


Fig. 11—Milling attach- 


Fig. Fig. 14—Tap holder ready 


ing the several members together with dowels and 
screws. The piece at B shows a cross-section of the 
tool and how extremely sharp corners are obtained by 
undercutting to allow one member to enter another. 
While this method at first sight may look expensive 
it is really the cheapest way to make forming tools 
where extreme accuracy is required and where deep 
cuts are necessary, for it is a comparatively simple 
matter to grind and lap each member to exact size 
after hardening, and should any one part break it can 
be readily replaced without making an entire new tool. 
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Mr. Carmody does not. depend on formed cutters for 
exact diameter of hubs, shoulders, etc., but uses them 
to bring these parts to within two or three thousandths 
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All parts of the drill holder shown in Fig. 12 are 
hardened and ground. The taper hole in the head of 
A is ground to a standard gage so that all holders 























FIG. 16. BUTTON-DIE HOLDER 

of an inch of size, and finishes to exact size with box 
tools, and secures most accurate results and fine finish 
by their use. Wherever possible these box tools carry 
a pilot to support the work. The writer has measured 
up pieces on one end of which there was a shaft about 
#; in. in diameter by 2 in. long and found that this 
shaft did not show a variation of over 0.0001 in. 
throughout its entire length. 

By referring to Fig. 7 it will be seen that many 
of these pieces made on the automatics have milled 
portions. This milling is all done on the automatics 
with milling attachments similar to those shown in 
Fig. 11. These attachments fit the turret head of the 
automatic and are operated in the same manner as regu- 
lar drilling attachments. 

In the illustration A is shown one of these tools 
with the metal case removed to expose the two miter 
gears. Pinions on the end of the miter-gear shaft and 
on the cutter shaft serve to drive the cutters shown in 
the tool at B, in the middle. These milling cutters are 


FIG. 17. TEST GAGE FOR CONCENTRIC PARTS 
are interchangeable. The taper plug B is hardened 
and ground to fit the taper hole in the head, and the 
hole for the drill shank is ground true with the outside. 
The wedge C is ground for relief on the sides so that 
it gets a bearing on the drill shank before it wedges 
in the plug. A pin driven into holes drilled through 
the plug and wedge at D keeps them from coming apart. 
The hole in the wedge is redrilled so that it has suffi- 
cient play on the pin D to permit of its being clamped 
to the drill shank by the setscrew E. Each holder 
is provided with plugs having various-sized drill holes. 
The reamer holder shown in Fig. 13 provides for 
quick replacement of broken reamers and allows the 
reamer to center itself in the work. The plug A is 
ground to fit the hole in the head. B and is provided 
with a soft-steel tongue C, which fits the sawed slot D. 
This slot is sawed about one-third of the way through 
the central hole in the plug. The holder F is enough 
smaller than the hole in the plug to insure the correct 
amount of float and has a slot sawed in it to match 

















FIG. 19. AUTOMATIC SET-UP FOR FIG. 18 


spaced to mill a tongue of exact thickness. C shows a 
tool with gear covers in place ready for use. 

There are a number of drill, reamer, tap and die 
holders in use in this shop, which greatly facilitate 
quick set-up and quick replacement in case of breakage. 





FIG. 20. AUTOMATIC SET-UP FOR FIG. 21 


the one in the plug A. True with the outside is a hole 
of the same diameter as the reamer shank. The outer 
end is split centrally for some distance back to permit 
clamping by the setscrew in the collar F, which is 
drilled eccentric to afford bearing for the screw. 
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To assemble this holder a reamer is put into the 
holder and fastened by the setscrew and collar F. It 
is then inserted in the plug until the sawed slots align 
and the tongue or key C is slipped into place. These 
parts are then slipped into the head and fastened by 
the setscrew G. The parts assembled are shown at H. 
The reamers used are made from ground stock and 
have three lips, or lands, and do all the cutting on the 
end. The lands are left of sufficient width to support 
the reamer. 

A tap holder of unusual censtruction is shown in 
Fig. 14. The part which holds the tap is of similar 
construction to the drill holder already described, but 
is ground straight instead of tapered and the bottom 
of the clamping wedge is flat. The taps are bought 
with shanks of special sizes so that one holder can be 
used for a number of sizes of taps. The shank has 
a flat ground on it to match the flat on the wedge 
A hardened pin at A in the back of the head B engages 
the hardened-steel finger C when the tap is cutting. 
This finger is adjustable by means of the screw and 
slot shown, so that the depth of the tapped hole can 
be regulated. When the tap has entered the work 
the correct distance the pin B and finger C disengage 
and the tap and holder are free to turn so that no 
further cutting takes place. 

A longitudinal milled slot in the shank of the holder 
engages a hardened pawl D in the head. The pawl 
is held in place by a spring EF, Fig. 15, screwed to 
the outside of the holder. When the head is turning 
in tapping position the pawl slips over the groove in 
the holder shank, but as soon as the work is reversed 
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FIG. 18. A DIFFICULT PART TO MAKE 


to withdraw the tap the pawl D engages in the slot 
wnd backs it out. The holders are held back in the 
heads by the spring and screw shown at H and /. 

The button-die holder shown in Fig. 16, A, shows 
the back side of the holder with a die in place, suitable 
screws being provided for adjusting and clamping the 
die. The slots C are a loose fit on the binding screws 
D in B so that the die may center itself on the work 
when setting up. When the die has been centered on 
the work the binding screws are tightened down and 
hold it firmly in place. 

A gage for testing parts is shown in Fig. 17. The 
head A, is mounted on a cast-iron surface plate and 
carries a hardened and ground shaft B in adjustable 
bearings. Thrust collars are also provided to prevent 
end play. At the rear end of the shaft is a crank C 
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for turning it. The front end of the shaft has a ground 
taper hole. Hardened and ground tapered-plug mandrels 
are provided to hold the work. A Starret test indi- 
cator mounted on a base provides means for testing the 
pieces. The shaft B is hollow and has a knockout bar 
D to drive out the plug mandrels, a set of which are 
carried on the base as shown at the right. 

One of the most difficult parts to make on account 
of the various diameters and the small width of slot, 
together with the 
small limits, is shown 
in Fig. 18. The tool 
set-up for this job is 
shown in Fig. 19. 

Two forming cut- 
ters are used and op- 
erated at the same 
time and so support 
the work. The back 
tool A roughs out the 
groove B, Fig.18, and 
cuts off the finished 
work. The tool C, Fig. 19, roughs the various hub diam- 
eters and finishes the groove, about 0.0003 in. being 
left by the tool A for finish. 

The tools in the turret are: D, stock feed stop; 
EZ, center spotting tool; F, drill; G, reamer; H, first 
box tool; J, second box tool. 

The piece J carried by the bar and spring extending 
across the face of the turret is an automatic drill 
cleaner which removes chips from the drill as it is 
withdrawn. The action of the tool is better shown in 
Fig. 20. The sheet-metal guard carries on its front 
a flat steel finger with an opening through which the 
drill passes. When the drill is not in cutting position 
its point just protrudes from this opening, but as the 
drill comes to position and the turret advances the end 
of the bar A strikes the stud B on the front tool 
holder and retards it so that it is kept from touching 
the work or interfering with the drill. As the drill 
is withdrawn from the work the spring on the rod 
forces it forward and strips the chips from the drill, 
thus preventing a great deal of drill breakage due to 
clogging. 

The set-up shown in this cut is for forming and 
milling the piece shown in Fig. 21. In order to secure 
the four little studs on this piece it is counterbored 
with tool C, Fig. 20, and then end milled with the 
quadruple milling fixture shown at D. 


A Modern Ordnance Plant 


The Secretary of War has entered into an arrange- 
ment with the United States Steel Corporation by 
which that corporation undertakes to construct and equip 
for the Government a modern ordnance plant on a site 
that is to be selected in the interior of the country. A 
committee formed from officers of the corporation and 
its subsidiary companies, men fitted by education and 
experience, will be in immediate charge of the work. 
They will receive no compensation for their services. 
The plant is to be built, equipped and operated at the ex- 
pense of the Government by the United States Steel 
Corporation without profit. Cannon of the largest 
calibers will be manufactured, as well as heavy projec- 
tiles in large quantities. 





FIG. 21. AN UNUSUAL PIECE OF 
AUTOMATIC WORK 
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Changes Made in the Organization 


Changes have again been made in the organization 
of the Ordnance Department, the statement issued by 
the War Department being as follows: 

By an order of the Acting Chief of Ordnance cer- 
tain changes are made in the organization of the Ord- 
nance Department. 

The chief purpose of these changes is to obtain 
greater freedom of action and increased efficiency in the 
operating divisions of the Ordnance Department 
charged with the execution of the ordnance program by 
bringing the operating divisions more closely in con- 
tact with the Acting Chief of Ordnance. 


DIVISIONS UNDER NEW ORDER 


The divisions under the new order are as follows: 

(a) The Administration Division—The name of the 
General Administration Bureau is changed to that of 
the Administration Division, without however any 
change in the work with which it is charged, which is 
administration of finance, personnel and property; the 
collection and dissemination of information other than 
statistical information, and the maintenance of rela- 
tions with certain outside agencies. 

(b) The Engineering Division—The name of the 
Engineering Bureau is changed to that of the Engineer- 
ing Division. The Engineering Division is charged 
with the preparation of designs and specifications of 
material and the decision as to types to be manufac- 
tured. 


ESTIMATES AND REQUIREMENTS 


(c) The Estimates and Requirements Division— 
Charged with the formulation of requirement schedules 
based upon the man power program dictated by the Gen- 
eral Staff. This division is also charged with the statis- 
tical analysis of the work and progress of the Ordnance 
Department. 

(d) The Procurement Division—This division is 
charged with the purchase of all ordnance material, a 
task which includes the development of facilities for 
manufacture, as well as the letting of contracts where 
such facilities already exist. 

(e) The Production Division—Charged with the re- 
sponsibility for production. 

(f) The Inspection Division—Charged with the re- 
sponsibility of maintaining quality and uniformity in 
production. 





(g) The Supply Division—To this division is assigned 
the entire task of storage and distribution of more than 
50,000 different articles supplied by the Ordnance De- 
partment to the armed forces. 

This form of organization places special emphasis 
upon the importance of production, and gives the freest 
rein to those divisions charged with that responsibility. 

The changes made do not however constitute a reor- 
ganization of the Ordnance Department. The achieve- 
ments of that department during the past few months 
are considered to have demonstrated the soundness of 
the form of organization planned last fall, and finally 
established by official order on Jan. 14, 1918. 

It has been realized for some time that certain modifi- 
cations and improvements in the plan of organization 
would be suggested by actual operation under that form 
of organization. 

The order just issued is an improvement and develop- 
ment of the plan of organization as it existed hereto- 
fore. 


PRINCIPLE CHANGE 


The main change, it will be noted, is the elimination 
of the Control Bureau and the substitution of the Esti- 
mate and Requirement Division, its duties being as 
stated in paragraph (c). This change, it will be seen, 
does away with any check or contro! on the other di- 
visions, except such as may be exercised by the Ad- 
ministration Division. This change, it is assumed, will 
not prove entirely displeasing to either the Procurement 
or the Production divisions. 

The changes noted maintain to what might be called 
an extreme degree the functional method so dear to the 
hearts of all true disciples of F. W. Taylor. Those 
who feel that while the functional idea has its use- 
ful field it should be subordinated to a centralized con- 
trol of products, and point out that under this plan there 
is no one man who is responsible for guns or rifles, 
or grenades. The gun designer, for example, is responsi- 
ble for design, but has no authority or responsibility 
when it comes to letting contracts, following production 
or inspecting to see that they are right. Each divi- 
sion has its gun man, but no one man has his finger 
on the pulse of the gun situation and keeps tabs on 
the whole unit, carriage and all. Some feel that some 
such change must be made before the machine will 
run as smoothly as it should. 
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How to Deal with the Ordnance: 
Department 
By A. BREACH 


I .was greatly disappointed in the article headed 
“How ‘to Deal with the Ordnance Department”: on page 
545 of the American Machinist.’ I hoped that I could 
learn something from it, but failed to do so. I did find 
out, however, that the Ordnance Department was’ a 
pretty big thing.and required'a‘great number of square 
feet for its business. 

Now, Mr. Editor, why should it be necessary for 
anybody wanting to obtain a contract and having a 
shop ia which to carry it out have to go to Washington? 
If he goes he cannot take his shop with him, and the 
officer whom he sees has to accept his verbal statements 
instead of written ones sent by mail. Does it not seem 
that the Ordnance Department cannot be relied upon 
to read and carefully consider a statement and must 
therefore be approached and worried into acknowledging 
the existence of a shop prepared to do its work? 

As to the question of brokers let the officer who wrote 
the article take off his uniform and go to Washington 
and see if the broker does not exist as well as the other 
conditions described. 

Today no officer or civilian can figure the cost of any- 
thing within 10 per cent., and any man that cannot get 
more than 10 per cent. on contract, at least having so 
much profit in sight over and above the usual unexpected, 
is not a business man, but a. gambler. 


New Restrictions Put on Exports 


To Conserve Tonnage 


In order to conserve materials and labor and add 
tonnage to the fleet carrying men and munitions to 
Europe the War Trade Board has arranged to have 
the governments of Great Britain, France, Italy and 
Belgium pass upon the advisability of releasing all pro- 
posed exports before licenses are granted to shippers. 
This new rule was put into effect on May 15, and no 
application for licenses will be considered unless the 
official representatives of the nations named believe 
them to be essential to the war. 


COOPERATION OF BOARDS 


The War Industries Board will work in close co- 
operation with the War Trade Board and the agents 
of the allied governments. These organizations must 
give their sanction when shipments of material over 
which they supervise are involved, even though licenses 
have been granted. This will give the War Industries 
Board absolute control of the materials which they 
believe should be conserved in this country. 

The plan is to make possible a survey which will be 
invaluable in distributing the resources of the United 
States among the principal nations with which it is 
allied, and therefore prevent the useless consumption 
of materials and labor in making articles for export 
which for the present may not be exported. 

The new ruling does not cover shipments to the 
colonies, possessions and protectorates of the nations. 
The following is the text of the instructions that have 
been given out: 
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On and after May 15, 1918, applicants before filing appli- 
cations for license to export any commodity to the above- 
named countries must obtain thereon the written approval of 
the mission in the United States of the country to which 
the exportation is to be made. To secure this approva! 
applicants should forward their applications, duly executed 
in triplicate, with proper supplemental sheets attached 


_thereto to the British War‘Mission, Munsey. Building; Wash- 
‘ington, D. C., for shipments/to the United Kingdom; the 


French High Commission,” 1954 Columbia Rd. N.W., 
Washington, D. C., for’shipments to France; the Italian 
High Commission, |1712 ‘New Hampshire Ave. N.W., 
Washington, D. C., for shipments.to Italy; the Beigian 
Commission, Room 202, Council National: Defense Building, 
Washington, D. C.~ for shipments to Belgium. __— 

One copy of approved applications will be forwarded by 
the missions directly to the Bureau of Exports, Washington, 
D. C.; one.copy retained, and.the other copy returned to 
the applicant for his convenience in keeping a record. 

Applicants will be required to agree with the War Trade 
Board not to purchase nor acquire for export, nor to take 
any steps in the process of producing, manufacturing or 
fitting for export the articles specified in the application 
until an export license has been duly granted. 

If, prior to May 15, 1918, any of the articles specified on 
such applications were purchased or acquired for export 
or if any steps were taken in the process of producing, 
manufacturing or fitting for export such articles, appli- 
cants must agree that after export licenses have been. is- 
sued exportation thereunder will not be made until writ- 
ten approval of the United States War Industries Board 
has been received with respect to articles in Schedule A. 

Applicants should not apply to the United States War 
Industries Board for approval until they are actually in 
receipt of export licenses. 

On July 1, 1918, all outstanding licenses granted on or 
before May 14, 1918, will be revoked. Any goods not 
exported against such licenses may thereafter be shipped 
only if licenses are secured after being applied for, as above 
set forth. 


The following articles are given in Schedule A as 
adopted May 13, 1918: 


Aluminum (metal); asbestos; boilers, high-pressure 
steam; carbon electrodes; chemicals as follows: acetates, 
all acetic anhydride, acetone; plates; sheet bars; slabs; 
tinplate; wire rope; lumber, all kinds; machine tools as 
follows: slotters (all sizes); grinders (internal, plain and 
universal); arsenic compounds, all; carbon disulphide; 
chrome compounds, all; cyanides; dyestuffs, all; etylmethyl- 
ketone; explosives; formaldehyde; glycerine; manganese 
compounds, all; nitrobenzol; potassium salts, all; pyrites; 
saccharine; chromium ore; copper (metal); copper wire and 
cable; ferroalloys, all; graphite (crucibles and electrodes) ; 
iron and steel products, consisting of billets, blooms, boiler 
tubes, ingots, pig iron; boring machines (horizontal and 
vertical); boring mills; lathes (30-in. swing and larger) ; 
milling machines, No. 3, or Universal, and larger; planing 
machines (all sizes); radial drills (4-in. arm and larger) ; 
manganese compounds, all; manganese ore; mercury; mica; 
nickel (metal) ; optical instruments; optical glasses; sodium 
metallic and any metal or ferroalloy thereof; spiegeleisen; 
tin (pig or block); tungsten, tungsten steel and ore and 
wolframite. 


In the interest of greater expedition in the issuance 
of import licenses the War Trade Board has decided to 
ask the codperation of importers. On and after May 
20, 1918, applicants for import licenses will be asked to 
state the paragraph or paragraphs in the tariff 
schedules under which the commodity sought to be im- 
ported is classified. This will enable the Bureau of 
Imports to determine at once whether the commodity 
is restricted or unrestricted. The tariff schedule should 
be set forth just beneath the description of the com- 
modity. 
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Every shipyard in the United States has been asked 
to speed up production so as to make July 4 the great- 
est ship-launching day in the history of the world. 


The United States Ordnance Department has con- 
tracted for construction of two plants for production of 
picrie acid, one to cost $7,000,000 at Brunswick, Ga., 
the other $4,000.000 at Little Rock, Ark. 


Director General Schwab of the United States emer- 
gency Fleet Corporation has offered a reward of $10,000 
to workers in the shipbuilding plant which will produce 
largest surplus above its program for this year. 


*% 


The New York Industrial Commission reports that 
the average weekly earnings of all employees in the 
state’s industries was $19.25 in April, 1918, as com- 
pared with $15.50 in 1917, $14.15 in 1916, and $12.54 in 
1915. 

According to orders issued by Director General Mc- 
Adoo, after July 1, 1918, all freight charges must be 
paid in advance except that credit extension of two 
days may be allowed if a surety bond is filed to cover 
payment. . 

The complete severance of Government operation 
from corporate interests of United States railroads is 
indicated by the action of Director General McAdoo’s 
releasing from active executive management the presi- 
dents of all railroads under Government control. Fed- 
eral directors will be appointed in their places and as 
far as possible from among the operating officers of 
each property. Their salaries will be limited to $15,- 


000 a year. 
* * * 


The production of bituminous coal for February is 
reported at 42,000,000 tons as compared with 43,000,000 
tons in January and 40,000,000 tons in February of last 
year. The daily production for February was 1,783,000 
tons compared with 1,643,000 tons in January and 
1,753,000 tons in February of last year. Shipments of 
anthracite coal for March set a new high record for a 
month’s output, the total being 7,277,000 tons com- 
pared with 5,812,000 tons a month ago and 6,989,000 
tons a year ago. 

- +* * 

Our problem, says the Federal Reserve Board, is to 
convert less essential intoemore essential production and 
distribution of goods. The saving of credit and money 
goes hand in hand with the saving of labor and mate- 
rials in the program of adjusting the business of the 
nation to a war basis. Our best hope of avoiding com- 


petition between the Government and its citizens for 
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credit, money, labor and materials, which can only re- 
sult in credit and price inflation and higher costs of 
living is saving. 

* * * 

The largest steamer ever built for the French mer- 
chant marine was launched from the Chantiers de 
France at Dunkirk, France, in April, says Commerce 
Reports. The vessel measures 444 ft. in length, dis- 
places 19,000 tons, and has a total carrying capacity of 
12,000 tons. The Germans have tried to destroy the 
ship by aerial bombs, by bombardment with long-range 
guns and by destroyers. The successful completion 
of the work is a wonderful tribute to French determina- 
tion in the face of almost insuperable obstacles. 

* * * 

The North Bend, the first contract wood ship to be 
completed under the new program of the Shipping 
Board, began her initial voyage on May 15. The vessel 
left from a Pacific port for a short coastwise trip and 
will return with a cargo of coal. The voyage will be in 
the nature of a trial trip, and if successful the North 
Bend will be assigned to ply between San Francisco and 
Honolulu. The vessel was built at the yards of the 
Kruse Banks Shipbuilding Co. of North Bend, Ore. 
She is of the Hough type and of 3500 tons. 

The War Trade Board announces that the authority 
of branch offices and collectors of customs to license 
shipments of commodities not on the Export Conserva- 
tion List of a value less than $100 for export to Great 
Britain, France, Italy and Belgium will be withdrawn 
on July 1, 1918. Individual licenses will be required 
for such small shipments to these countries which have 
not left the country on or before June 30, 1918, and 
should be applied for in accordance with the procedure 
which was given out on May 13, 1918 (W. T. B. R. 
104). This procedure does not apply to the colonies, 
possessions and protectorates of these countries. 

* * * 

The American infantryman in France carries 100 
more rounds of rifle ammunition on his person than 
does the German soldier. The American carries 220 
rounds and carries it with ease in the 10 pockets of his 
light canvas-web belt and his two bandoleers. The 
German soldier has only 120 rounds and 30 of the 120 
are awkardly carried in his knapsack. The exact weight 
of the 220 rounds carried by the American soldier in 
France is 12 Ib. With the Springfield rifle 23 aimed 
shots can be fired a minute. Firing from the hip 
(magazine fire without aim) 40 shots can be fired a 
minute. The new United States Model 1917 (modified 
Enfield) does even better. Firing point blank into Ger- 
man waves, pumping 12 shots a minute an infantry- 
man’s amunition is exhausted in 18 min. Assuming 
that the rapidity of fire of the German rifle is equal 
to that of the American rifle, the American infantry- 
man, because of his web equipment, is better by 8 min, 
and by 100 rounds than the German infantryman. 


































~ ee ee 








{ 
at 


' 
t 





Dowel Pins for Wood Patterns 
By M. E. DUGGAN 


Among the many patterns that the patternmaker is 
called upon to make almost every day are the split 
pattern, the pattern with loose pads, bosses or core 
pins, and loose projecting members which are located 
on it and held in their proper position in several ways. 
Used for this purpose are metal and hard and soft wood 
dowels; also the recessed pattern method and the core 
print with the dowel pin turned on it. Other ways 
are the drawout or loosely fitted pins, which are made 
of hard or soft wood or metal wire; the wooden pins 
I have sometimes seen varnish finished, and the wire 
pins are often made with a fancy bend or eye in one 
end. Because some shops consider these details to be 
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METHOD OF DOWELING USED FOR PATTERNS 


good patternmaking they are demanded; and these 
shops have a system which must be followed in the 
construction of all of their patterns regardless of the 
quantity of castings to be produced from the pattern. 
-» My doweling method differs somewhat from any 
that I have seen, and is used on all patterns made by 
us. After determining the location of the pin, fine 
wire brads are driven into one-half of the pattern, 
shown in the illustration at A; the two halves of the 
pattern are then matched together, and the projecting 
heads of the brad are pressed into the opposite half of 
the pattern for a locating impression. The brads A are 
then drawn out, and in their places holes are drilled, 
into which dowel pins made of wire nails are driven, 
these being shown at B. 

Holes are then drilled into the opposite half of the 
pattern, tising the locating impression already made to 
receive the dowel pins. These holes are countersunk 
with a }-in. drill, about 2? in. deep, as indicated in the 
sketch. These countersunk holes are better than the 
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plain, straight hole, since the halves are more quickly 
matched together without damaging the hole by the pin. 

Our foundry has on hand a stock of standard sizes 
of wire nails, so we pay no attention to pins. When 
loose pads, core prints, etc., are to be attached to the 
pattern the patternmaker just drills the holes and the 
moulder fits the nail. If a pin is lost he can readily go 
to the keg and get another, and thus avoid calling on the 
patternmaker to replace them. 


Portable Cylinder-Boring Machine 
By MARTIN H. BALL 


The accompanying illustrations are of a boring ma- 
chine that was designed to rebore both upright and hori- 
zontal cylinders from 12 to 24 in. in diameter. For the 
larger bores a head with longer arms is used to avoid 
excessive overhang of the cutting tool. 

The outfit is driven by a small electric motor fastened 
to a pair of long skids upon which is placed sufficient 
weight of scrap iron to hold it in place against the belt 
pull. For small cylinders a small pulley on the motor is 






































FIG. 1. A CYLINDER BORING MACHINE 


direct-connected by belt to a large pulley on the shaft 
A, Fig. 1; and for the larger cylinders a countershaft is 
interposed on the skids with the motor to secure the 
necessary reduction in speed. 

The performance of the outfit has been very satisfac- 
tory. The bevel gears make it possible to have the driv- 
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ing shaft in a horizontal position regardless of the posi- 
tion of the cylinder. The frame, gears and head are 
made of cast iron. The main bearing in which the bor- 
ing bar rotates is machined to fit the bar, all other bear- 
ings being cored out large enough for babbitt metal to 
be run. The large gear made especially for this job is 
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FIG. 2. 


keyed to the bar with a hollow key, allowing the feed 
rod to pass through it. 

The support B, Fig. 2, was made as shown for use on 
an upright cylinder to fit the gland opening in the cylin- 
der head; it provides openings around its outer edge for 
the cuttings to drop through. A leather washer with 
about a 5-in. outside diameter—a tight fit on the bar— 
is slipped over the bar just above this support to keep 
the cuttings out of the bearing. 

The feed screw lies in the bar, and is connected to the 
boring head by the key C and the half nut D,.which fit 
into it; the key is held to the head by the two 3-in. cap- 
screws tapped into the end holes of the key. 

The star wheel is a steel casting and is pinned to the 
feed rod, the rod and wheel being held in place by 
the cap E. The spring F is in turn fastened to this 
cap, its outer end resting on one of the flats of the hub 
of the star wheel, when the star wheel points are not in 
contact with the feed fingers G. 

The spacing of the tapped holes in the part of frame 
H is such that 1, 2, 3, 4 or 6 feed fingers may be used. 

The tools, which are made from 1-in. square stock, are 
held in the groove provided in the head J, by the eye- 
bolts J. This groove is placed at an angle which pro- 
vides leading rake on the cutting tool without special 
forging. A backing-up screw sets against the back ends 
of the cutting tool as shown. 
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For cylinders above a 12-in. diameter, the frame is 
blocked out from the end of the cylinder to an extent 
equal to the thickness of the cutting tool, to allow a cut 
to be taken to the extreme end of the cylinder. 

A small crank (not shown) is used to run the cutting 
head along the bar by hand, and a long socket wrench is 
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used to loosen the nuts on the eye-bolts after the finish- 
ing cut is taken to avoid the scratch that the cutter 
would otherwise make in withdrawing the head. 


Installing with Limited Head Room 
By W. A. LAILER 


A machinery manufacturer found that he could use 
to advantage a large milling machine, but there was 
no room for it in the’main shop building. The only 
location available was in a small bay containing a num- 
ber of lathes, where the head room was limited because 
of the low roof, the small traveling crane being only 
about 11 ft. above the floor line. The over-all height 
of the milling machine best suited for the work was 
about 13 ft., so that it could not be placed on the floor 
level and still be served by the crane. 

The factory superintendent devised a novel method 
of installation. The table of the machine was about 
3 ft. above the floor line; accordingly, he dug a pit into 
which the machine was placed so that the machine table 
was on a level with the floor. This left 10 ft. of the 
machine tool projecting above the floor line. 

The pit was made of concrete with sufficient space 
on all sides to give the operator ample working room. 
With the machine table on the floor level it was possible 
to handle large pieces with the small crane. 
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Lhe Worcester Spring! leeting 


HE spring meeting of the American O 

Society of Mechanical Engineers at 

Worcester, Mass., was opened in the 
ballroom of the Hotel Bancroft by a greet- 
ing made by R. Sanford Riley, president 
of the Worcester Chamber of Commerce. 
This was followed by a cordial welcome by 
Pehr G. Holmes, Mayor of the City of 
Worcester, and a response by President 
Charles T. Main. Charles G. Washburn made an address 
on “The Growth of an Industrial City,” giving a brief 
history of the growth of many of the important indus- 
tries located in Worcester. ‘ 

The opening session closed at 9 o’clock and the guests 
adjourned to the Worcester Art Museum where the 
reception was held, this being followed by a dance at 
the Woman’s Club located across the street. This 
is said to be the first time that the Art Museum has 
been opened for social affairs other than those con- 
nected with art exhibits. 





REPORTS OF COMMITTEES 


At the business meeting Wednesday morning the 
reports of various committees were presented and 
discussions followed, these being deferred to a special 
session on account of lack of time. 

The report of the Committee on Screw Thread 
Tolerances, which has already been published in these 
columns, elicited much discussion. Major H. J. Bing- 
ham Powell advocated the adoption of one standard of 
thread for all the allied countries and to do away with 
the U.S.S., Whitworth and S.A.E., compromising on a 
series of pitches finer than the two former and coarser 
than the latter. He drew attention to the advantages of 
the Whitworth form of thread, but suggested a change 
in angle. 

H. E. Harris pointed out the danger of assuming that 
the tapped hole was the same as the tap and objected 
to some of the measuring devices. 

Admiral R. S. Griffin hoped for the adoption of a 
rational tolerance as it was needed in all naval and 
similar work. 

Mr. Hoagland illustrated the advantages of having 
the lead long in the tapped hole and short in the screw, 
where it was necessary to have a tight fit, this because 
of the flow of metal which is pointed out by the Com- 
mittee in its report. 

Messrs. Briggs, Van Kuren and Miller of the Bureau 
of Standards made known some of the discoveries which 
their investigations and practice had brought out in 
connection with the measurement of gages in Washing- 
ton. Some of these will be shown later. Among the 
others who discussed the report were Major Louis 
Fischer and Messrs. Hartness, Wilhelm, Fuller, Case 
and Jones. As is probably known, the Tilson bill for 
a Committee on Screw Threads includes two members 
of the A.S.M.E. 

The report of the Committee on Weights and Meas- 
ures caused the usual discussion whenever the metric 
system is brought up. The report gave replies to a 
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questionnaire to Latin-American countries, 
which indicates that the metric system 
. would in nowise assist in securing trade 
eres in those countries. This, as the report of 
the British commission, makes it seem ex- 
tremely doubtful as to the wisdom of con- 
sidering the matter further at this time. 

The activities of the society have so 
increased and broadened that it has become 
necessary to hold simultaneous sessions at nearly all 
times. The significant paper at the general session was 
that of Morris L. Cooke on “The Public Interest as 
the Bed Rock of Professional Practice.” Mr. Cooke 
pointed out that while the doctors and lawyers both 
placed service to the public first, all of the engineering 
societies placed duty to the client as the first considera- 
tion. The only exception, as pointed. out by Calvin W. 
Rice, was the German Engineering Sotiety, which, as 
with everything German, placed the fatherland above 
all. ; 

The war has brought us all to a realization of the 
fact that we must henceforth consider all problems as 
world problems and there were no differences of opinion 
as to the necessity of considering humanity as a whole 
rather than any particular section of it. The unanimity 
in this respect was most remarkable and shows very 
clearly how the war has spread a regenerating influence 
over the minds of men. 


Mr. COOKE’sS VIEWS 


The following outline of the paper gives the author’s 
ideas in brief: 

“The object of this paper is to determine what has 
been, and apparently continues to be, the attitude of 
engineering organizations toward society as expressed 
in their rules of conduct. This, according to the 
author, is a time of stock taking and of a critical 
examination of the orders under which society and its 
constituents elements are operated. Within the church, 
among labor organizations, in government, in the edu- 
cational field and in the professions—everywhere, in 
fact, the same searching inquiry is going on as to aims 
and methods, and it is his belief that there is no better 
time for a review of the codes of ethics designed to 
regulate the professional practice of engineers. It is 
further sought to develop the engineer’s concept of his 
public relationship and responsibilities as contrasted 
with such relatively minor obligations as those to the 
profession of engineering, to a client, to fellow engi- 
neers, and to himself.” 


CoDE oF ETHICS 


It was voted to have a thoroughly competent man pre- 
pare a new code of ethics which should embody the 
higher ideals of the engineers of today, and at the timely 
suggestion of L. P. Alford it was decided to include a 
revision of the aims of the society which have of course 
broadened to a remarkable degree since the present 
statement was prepared. There is a growing feeling 
in many quarters that the future of all countries rests 
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so largely on the engineer that he must play a bigger 
part in all communities and in the nation. To do this 
he must recognize that his first duty is to the public, 
as Mr. Cooke so ably pointed out. 

George H. Haynes presented a paper on the subject 
“The Small Industry in a Democracy.” Mr. Haynes 
pointed to the very rapid consolidation of business that 
has occurred in the United States in the last 30 years 
end showed the results of this policy in this country. 
Big business, he said, is primarily productive of quan- 
tity rather than quality. The personality of the small 
employer and his interest in his employees go far in 
securing a spirit of codperation and teamwork which 
are seldom present in a large concern. The small in- 
dustry improves the morale and stimulates ambition 
and enthusiasm. Mr. Haynes pointed out that the 
effects of the conditions of the present day are very 
deep and far-reaching and that when the men who 
have been awakened and taught to think and have seen 
more of the world that was formerly included in their 
sphere come back to industry they will demand more 
opportunities than have formerly been open to them. 
When that time comes it may be that the small in- 
dustry will be the thing to make democracy safe for 
the world. 


ADDRESS OF DocToR HOLLIS 


Dr. Hollis followed with an address in which he 
stated that what we must face now, and what the 
people of the United States are able to face now, is the 
truth, and no publicity bureau, he said, should be al- 
lowed to tamper with it in any way whatsoever. Good- 
will and codperation, from the lowest to the highest 
individual, are the things most needed at the present 
time. 

The address by J. E. Rousmaniere on the supject of 
“The Textile Industry in Relation to the War” brought 
out many interesting facts in regard to what has had 
to be done on account of the great expansion necessary 
in the manufacture of textiles. As in many other lines 
cf war work some of the greatest difficulties have been 
presented on account of the very rapid increase neces- 
sary and the shortage of materials naturally resulting. 

After the morning session a very fine buffet luncheon 
was served to members and their guests in the electrical- 
engineering laboratories of the Worcester Polytechnic 
Institute. 


WEDNESDAY AFTERNOON SESSIONS 


At the Wednesday afternoon session John S. Hol- 
brook, vice president of the Gorham Manufacturing Co., 
Providence, R. I., presented a very interesting paper 
entitled “Converting a Factory for Munition Manufac- 
ture.” The Gorham company, which was formerly 
engaged almost entirely in jewelry work, has been very 
successful in converting and enlarging its factory for 
the production of various forms of munition. The 
work turned out has included shell cases, hand grenades 
end other parts such as rifle rods, powder cans, bomb 
sights, gunners’ quadrants, etc., and has been performed 
for nearly all of the Allied governments. The company 
is also engaged in the manufacture of Stokes trench- 
mortar shells. Since starting on munition work the 
Gorham company has taken over plants formerly occu- 
pied by other manufacturers and has also built new 
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factories. Mr. Holbrook stated that a large part of the 
machinery is entirely new and that women were not as 
yet employed to any great extent in any of the shops 
except the one making hand grenades. 

Other papers presented at the three simultaneous 
sessions on Wednesday afternoon were “Some Economic 
Aspects of Fire-Protection Problems and Hazards in 
War Times,” by Donald Pryor and Frank V. Sackett; 
“Oil Fuel in New England Power Plants,” by Henry 
W. Ballou; “A Foundry Cost and Accounting System,” 
by William W. Bird; “Moisture Reabsorption of Air- 
Dried Douglas Fir and Hard Pine, and the Effect on 
the Compressive Strengths,” by Irving H. Cowdrey; 
“A High-Speed Air and Gas Washer,” by John L. Alden; 
“Investigation of the Uses of Steam in the Canning 
Factory,” by Julian C. Smallwood; “The Safety Engi- 
neer,” by L. A. DeBlois; and “New Course of Instruction 
in Safety Work,” by George N. Follows. 

William W. Bird of Worcester, Mass., member of the 
society, outlined the foundry cost and accounting sys- 
tem which has been developed as a result of experi- 
ments carried on in connection with the commercial 
foundry at the Worcester Polytechnic Institute in his 
paper on “A Foundry Cost and Accounting System.” 
The system, he stated, is giving good satisfaction, the 
results being fairly accurate and the comparative 
monthly data which it keeps before the foundry officials 
have been found to be thoroughly reliable as a signal 
system. All of the work can be done by the regular 
clerical force in a small amount of extra time, and the 
services of an expert accountant are not required. 


GENERAL WAR SESSION 


The general war session on Wednesday evening was 
considerably different from the program announced on 
account of the fact that a number of the speakers were 
unable to attend the meeting. Paymaster C. E. Parsons 
represented the United States Navy and told of some 
of the work being done on the procurement progcam 
cf the Government. A number of other speakers fol- 
lowed and the meeting was finally adjourned to the 
roof garden where a dance was held. 

Three simultaneous sessions were held on Thursday 
morning, the papers presented at the general session 
being “Stresses in Machines When Starting or Stop- 
ping,” by F. Hymans; “Electric Heating of Molds,” 
by Harold E. White; “Elastic Indentation of Steel Balls 
Under Pressure,” by C. A. Briggs, W. D. Chapin and 
H. G. Heil; “Air Propulsion,” by Morgan Brocks; “A 
Self-Adjusting Spring Thrust Bearing,” by H. G. Reist, 
and “Efficiency of Gear Drives,” by C. M. Allen and 
F. W. Roys. This latter paper was reproduced in part 
in one of our recent issues. 

The “Electric Heating of Molds” was submitted by 
Harold E. White of Ampere, N. J., member of the 
society, who said that in forming parts made from 
hard rubber and the various phenolic condensation 
products now available the standard procedure has been 
to employ metal molds filled with the material which are 
placed between steam-heated plates attached respectively 
to the upper and lower platens of a hydraulic press. 
The difficulties he encountered in the use of this method 
led him to devise the: one here described, in which the 
heating is done electrically. Briefly, it consists in mag- 
netizing the molds with alternating current at 60 cycles. 
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As the molds are of steel and generally hardened they 
heat up rapidly, due to induced electric currents and 
also in part to hysteresis losses. Various advantages 
of the new method are pointed out, and it is stated that 
it can probably be utilized to advantage in the produc- 
tion of die castings of readily fusible metal and also 
in drawing the temper of hardened-steel parts. 

Two papers were presented at the fuel session—“An 
Investigation of the Fuel Problem in the Middle West,” 
by A. A. Potter, and “Topical Discussion on Fuel 
Economy,” arranged for by the Fuel Conservation Com- 
mittee of the Engineering Council. 


VOCATIONAL TRAINING SESSION DEALS WITH 
EMERGENCY WAR WORK 


The vocational-training session was devoted prin- 
cipally to the emergency technical war training being 
carried on at the present time. Major Cassidy spoke 
of the work being done by the army and mentioned 
particularly the important work being done by the 
engineers. One of the interesting pieces of work spoken 
of was the completion in 60 days of shelter houses for 
500,000 troops. They were made in sectional form, with 
all windows, doors, etc., in place, and all parts except 
the flooring were shipped in this manner. Major 
Cassidy also gave interesting account of the tunneling 
operations which finally ended in the capture of Mes- 
sines Ridge. Addresses were also made by Arthur L. 
Williston, educational director for New England, Com- 
mittee on Education and Special Training, War Depart- 
ment; and by Lieut. André Morize, French Military 
Mission Northern District, detailed to the Department 
of Military Science and Tactics at Harvard University. 
A motion-picture film prepared by the War Department 
was shown, being one of those used for the instruction 
of~soldiers. The particular film presented showed the 
heavy Browning gun, the method of operating the parts, 
and the methods 6f assembling and disassembling for 
cleaning purposes or repair. 

At noon the party went to the plant of the Norton 
companies, where a buffet lunch was served. Attractive 
souvenirs were distributed, these taking the form of 
stones for sharpening kitchen or carving knives, small 
stones for pocket-knife or similar work, and circular 
slide rules showing the relations between the diameter 
of a grinding wheel, the revolutions per minute and the 
surface speed. 

After this a session was held in the administration 
building and trips through the factory were arranged. 
The papers presented at the professional session in- 
cluded “The Workman’s Home and its Influence Upon 
Production in the Factory and Labor Turnover,” by 
Leslie H. Allen; “Indian Hill Development Work of 
the Norton Company,” by Clifford S. Anderson; “Em- 
ployment Methods as Followed by the Norton Company,” 
by E. H. Fish; “Vestibule Schools,” by J. C. Spence, 
and “The Norton Hospital Service,” by Dr. W. Irving 
Clarke. Arrangements had been made to take the 
guests through the model industrial village of the Norton 
company at Indian Hill, but a shower prevented a gen- 
eral particpitation in this trip. 

Thursday evening a garden party and dance was held 
at the Worcester Country Club, and refreshments were 
served, 

On Friday rain somewhat marred the trip to Camp 
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Devens, where demonstrations of various kinds of war- 
fare were to have been made; but the weather cleared in 
the afternoon and the trip to Concard and Lexington and 
return by way of the Wayside Inn was enjoyed by many. 
This trip covered some of the most interesting his- 
torical ground in Massachusetts, ground that is almost 
strewn with monuments and tablets commemorating 
early events in the history of this country. 

The ladies were entertained on Wednesday and Thurs- 
day by various trips to shops and other points of interest 
in and about Worcester. 

Many of the concerns opened their plants to visitors 
during the days of the meeting, the following being 
some of the concerns doing this: Arcade Malleable 
Iron Co., John Bath & Co., Inc., Coppus Engineering 
and Equipment Co., Crompton & Knowles Loom Works, 
Eastern Bridge and Structural Co., the Graton & Knizht 
Manufacturing Co., the Heald Machine Co., Morgan 
Construction Co., Morgan Spring Co., Norton Co., Nor- 
ton Grinding Co., Powell Machine Co., Reed-Prentice 
Co., Reed & Prince Manufacturing Co., Rice, Barton & 
Fales Machine and Iron Co., Royal Worcester Corset 
Co., J. E. Snyder & Son, the Spencer Wire Co., Standard 
Plunger Elevator Co., Whitcomb-Blaisdell Machine Tool 
Co., the George C. Whitney Co., M. J. Whittall Asso- 
ciates, Worcester Pressed Steel Co., Worcestcr Boys’ 
Trade School and the Worcester Girls’ Trade School. 

All the guests were presented with an attractive book- 
let giving the program for the meeting and containing 
numerous illustrations showing points of interest in 
and about Worcester. 


Negro Training Schools 


Definite arrangements have been completed to send 
selective Negro draftees to schools and colleges this sum- 
mer for special training in radio engineering, general 
engineering, electricity, auto mechanics, blacksmithing 
and the operation of motor vehicles. Accommodations 
have been provided for about 4000 men who will be sent 
to Howard University, Tuskegee Institute, Hampton In- 
stitute, the Negro Agricultural and Technical College, 
Prairie View Normal and Industrial College, the Colored 
Agricultural and Normal School, Branch Normal School, 
Georgia State Industrial College, Florida A. and M. Col- 
lege, Atlanta University and Western University. On 
graduation they will be assigned to regiments of colored 
troops. 

Close to 157,000 Negro soldiers are now in the Na- 
tional Army. Of these 1000 are line officers holding 
commissions of captain and first and second lieutenant. 
There are approximately 250 Negro medical officers in 
the Medical and Dental Reserve Corps. The army now 
includes two divisions of Negro troops commanded by 
Major General C. C. Ballou and Brigadier General Roy 
C. Hoffman. When fully constituted these divisions will 
embrace practically all branches of military service, in- 
cluding infantry, engineers, artillery, signal corps, med- 
ical corps and service battalions with men technically 
trained in all branches of scientific work. 

There are openings in the veterinary corps of the 
National Army for Negroes skilled in veterinary and 
agricultural work. Two thousand volunteers between 
the ages of 18 and 40 and not subject to the selective 
draft are wanted in the Veterinary Corps. 















wet meme ere Se ON @ 


at —SE eS ev UCT 


bi | ’ 


June 20, 1918 





nnn nnltte: 


BUTT CUCU LCST 


The Control of Wages and Labor 


N ATTEMPT is to be made to bring order out 
of choas in the handling of labor both as to wages 
and its distribution. And this is such a vital step in 
the way of Governmental regulation that it must re- 
ceive the sympathetic coéperation of all who desire to 
see rational wages, uniformly good conditions, a mini- 
mum labor turnover and above all maximum production. 
There has been indiscriminate stealing of men by 
alluring advertisements, by personal solicitation and by 
offers of exorbitant wages made possible by cost-plus or 
large profit contracts, and the bad effects of all these are 
too well known to require discussion. There is no 
doubt as to the decrease in the production of the 
country owing to the constant shifting of men from 
one place to another as well as the bad effect on both 
the housing and the transportation problem. Indeed 
some authorities state that as high as 40 per cent. of 
the labor of the country has moved during the year. 

The regulating of these problems, however, is no 
easy task, as it involves the setting of standard wages 
and a priority for labor. But as both of these have 
been suggested, if not demanded, by many manufac- 
turers, it will be necessary for them to exercise patience 
and to codperate to the fullest extent. For we must 
remember that labor cannot be asked to give up the right 
to move at will in search of a higher wage without com- 
pensation. We must not forget that a standard profit 
and a standard salary for executives is in keeping with 
the standard wage for the employee and that the same 
restriction of movement must apply to all. 

* * x 

Announcement has been made by officials of the United 
States Employment Service that not only are wages to 
be standardized but that the control of labor is to 
be centralized in the new employment offices of this 
department. All individual solicitation is to be elimi- 
nated so as to prevent the present competition for men 
and the unsettling of housing and transportation, even 
with a standardized wage. In other words these em- 
ployment offices are to be clearing houses through which 
all labor must pass in order to know how much is 
available at all times, and of what class. 

The fixing of a standard wage is of itself a task 
that would try the wisdom of 2 Solomon. It will not 
and cannot satisfy all—it is bound to be a compromise, 
and it is probably better so. Then too we must remem- 
ber that conditions vary to such an extent that some 
compensation must be made to balance the account. 

A plant so located as to require an hour’s travel 
each way, with its attendent expense, must expect to pay 
enough more than the standard base rate to compen- 
sate for the extra time and expense. The principle of 
the base price with extras, as is common in many 
commodities, can be applied here as well. But it will 
not be easy and we must be prepared to make allow- 
ances for human errors of various kinds. 
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The fixing of a standard wage rate will of itself 
tend to prevent an undue movement of men. Add to 
this the placing of men through one central agency, 
the virtual priority of labor in essential industries, and 
there is no doubt as to the greatly increased stability 
of labor. This has worked out very well in the ship- 
yards of the Pacific coast. 

By preventing the shifting of labor alone production 
can be automatically increased to a considerable extent. 
Men will also be taken from nonessential industries 
and in this way add to the number available for muni- 
tion and similar work. But the training of additional 
men and women is becoming more and more necessary 


every day. oar a 


There are many details to be worked out, and when 
the magnitude of the task is considered we must not 
expect that mistakes will not be made or that good 
judgment will always be displayed. The establishment 
of sufficient employment offices to handle all this labor 
is of itself a gigantic task, and to secure competent man- 
agers for them all will be next to impossible. Here, 
perhaps, is where sympathetic coéperation will be most 
necessary and also where concerns having good employ- 
ment managers can be most helpful. 

If this regulation does come, and we are assured that 
it is on the way, let us meet it in a spirit of helpful 
codperation. There are bound to be many things which 
can be criticised, but let us make all criticism helpful 
instead of antagonistic, and an aid to the increasing 
of production all along the line. Let us realize that 
it is an earnest attempt to secure a sufficient supply of 
labor for all essential industries and to stabilize manu- 
facturing to the end of aiding in winning the war, and 
help in every way possible. 


National War Savings Day 


HE 28th of June has been designated as National 

War Savings Day, and all are urged to enlist as 
regular buyers of War Savings and Thrift Stamps or 
other Government securities. We cannot do better than 
to quote President Wilson regarding the subject of 
thrift. 

“This war is one of nations—not one of armies, and 
all of our own hundred million people must be econom- 
ically and industrially adjusted to war conditions if this 
nation is to play its full part in the conflict. The prob- 
lem before us is not primarily a financial problem, but 
rather a problem of increased production of war es- 
sentials and the saving of the materials and the labor 
necessary for the support and equipment of our army 
and navy. 

“Thoughtless expenditure of money for nonessen- 
tials uses up the labor of men, the products of the farms, 
mines and factories, and overburdens transportation, all 
of which must be used to the utmost and at their best 
for war purposes. 
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“The great results which we seek can be obtained only 
by the participation of every member of the nation, 
young and old, in a national concerted thrift movement. 

“I therefore urge that our people everywhere pledge 
themselves, as suggested by the Secretary of the Treas- 
ury, to the practice of thrift, to serve the Government to 
their utmost in increasing production in all fields neces- 
sary to the winning of the war, to conserve food and 
fuel and useful materials of every kind, to devote their 
labor only to the most necessary tasks, and to buy only 
those things which are essential to individual health and 
efficiency, and that the people, as evidence of their loy- 
alty, invest all that they can save in Liberty bonds and 
War Savings stamps. 

“The securities issued by the Treasury Department 
are so many of them within the reach of every one that 
the door of opportunity in this matter is wide open to 
all of us. To practice thrift in peace times is a virtue 
and brings great benefit to the individual at all times; 
with the desperate need of the civilized world today for 
materials and labor with which to end the war, the prac- 
tice of individual thrift is a patriotic duty and a neces- 
sity. 

“I appeal to all who now own either Liberty bonds or 
War Savings stamps to continue to practice economy 
and thrift and to appeal to all who do not own Govern- 
ment securities to do likewise and to purchase them to 
the utmost extent of their means. The man who buys 
Government securities transfers the purchasing power 
of his money to the United States Government until 
after this war, and to that same degree does not buy in 
competition with the Government. 

“I earnestly appeal to every man, woman and child 
to pledge themselves on or before the 28th of June to 
save constantly and to buy as regularly as possible the 
securities of the Government, and to do this as far as 
possible through membership in War Savings societies. 

“The 28th of June ends this special period of enlist- 
ment in the great volunteer army of production and sav- 
ing here at home. May there be none unenlisted on that 
day.” 


Training Instead of Stealing Men 


HE works manager who desires to secure ¢he 

greatest production does not allow the foreman of 
one department to steal men from the other departments 
of the shop. He establishes an employment department, 
and if he cannot hire a sufficient number of skilled men 
he trains new ones to do the work. 

Considering the various shops of the country as de- 
partments of a great national manufacturing institution 
it is easy to see the futility and the wastefulness of 
allowing one firm to steal men from another. And yet 
this is being done in a wholesale manner—openly in 
some cases, underhandedly in others. 

Shops with cost-plus contracts are offering as high 
as $1.10 an hour for gage makers, with the result that 
gage-making shops on work which is equally important 
in the winning of the war cannot hold their men unless 
they meet the same rate. This they are often unable 
to do owing to their working on a fixed price based on 
the rate previously paid. 

The effect of this is to unsettle labor, to cause unnec- 
essary transportation and housing difficulties, and, worst 
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of all, to delay production. It is of little use to urge 
men to stick to their jobs while we allow indiscriminate 
inducements to be offered to get them to desert their 
employers. And the fact that the cost-plus contract 
allows. the manufacturer not only to offer unheard-of 
wages but to actually add to his profit by so doing 
makes it all the more reprehensible. 

Private manufacturers are not the only ones to suffer 
by this practice. The Government arsenals are in the 
same predicament and are having great difficulty in some 
cases to hold men enough to maintain their schedule. 
We are losing heavily in total productiveness by allow- 
ing men to be stolen from firms engaged on important 
work. 

Price fixing and priority orders are dangerous tools 
unless handled with rare judgment, but both have been 
found necessary in several instances to prevent a similar 
condition in commodities. But as manufacturers did 
not codperate voluntarily to overcome this condition, 
did not begin to train men instead of stealing them by 
various inducements, something on the order of priority 
or price fixing, or both, is very likely to be resorted 
to in the near future. 

If the majority of shop managers had possessed the 
vision and the practical insight into the needs of the 
country and of the industry as shown by John C. 
Spence, whose school for training workers is shown 
elsewhere in this issue, this difficulty would not have 
arisen. 

Too many unfortunately have been content to attempt 
to build up their own shops at the expense of others. 
The evils of this are too well known to be dwelt upon. 
And if the drastic federal regulation shall become 
necessary the least we can do now is to codperate to 
the utmost, for the evil must be remedied, and as rapid!y 
as possible. 


Our Marines—The Devil Hounds 


HE way in which our Marines are making them- 

selves felt in the gigantic battle which is now going 
on on the west front in France is extremely gratifying 
to every red-blooded American. It is, however, no sur- 
prise to those who are at all familiar with the achieve- 
ments of the Marine Corps for many years. We have 
heard comparatively little about them except in quelling 
some of the disturbances and periodic revolutions which 
have taken place in the small countries near our shores. 
And then the reports usually simply record the fact that 
“The Marines have landed and have the situation well 
in hand.” Just what this sort of training has done is 
being made evident by the dash and stubbornness which 
has characterized their fighting in France. 

Some idea of the fighting qualities of the Marines can 
be gleaned from the fact that the German compliment 
them by designating them as “Devil Hounds” in a sim- 
ilar manner as they called the Highlanders the “Ladies 
from Hell.” But regardless of what they are called they 
are showing the world what we have always known, that 
as fighters they are second to none. 

We are very glad to do them honor by using the insert 
which appears in this issue, and we trust that our 
friends will post these in conspicuous places as an in- 
spiration for us all to emulate the Marines as best we 
may by doing our full duty wherever we happen to be. 
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This department is open to all new equipment of interest to shop owners. 
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should be addressed to Editorial Department, “American Machinist” 


Fulton Shell Lathe 


The Fulton Machine Co., Chicago, IIl., has recently 
brought out a new sheli-turning lathe that is being 
marketed by the Gale Brewster Co., Chicago. The ma- 
chine is of the single-belt-drive type and is made either 

















FULTON 20-IN. SHELL LATHE 
Swing over bed, 203 in.; swing over tool slide, 9 in.; front- 
spindle bearing, 44 x 8 in.; rear-spindle bearing, 3x 6in.; taper in 
spindle, Morse No. 5; thread on spindle nose, 4 U. S. S., 34 in. in 
diameter; width of belt, 54 in.; headstock pulley, 64 x 8in.; gear 
ratio in headstock, 14.86 to 1; headstock gears, 24 in. face 5 pitch 
in. face 3 pitch; diameter of feed rod, 14 in.; feeds of 


and 23 
0.06125, 


carriage per spindle revolution, 0.124, 0.0989, 0.0783, 

0.045, 0.037 and 0.029 in., one feed furnished per machine; width 
of bed, 20 in.; depth of bed, 17 in.; width of standard carriage, 
31 in.; width of turret carriage, 30 in.; rack, 4 pitch 13 in. face; 
rack pinion 3 in. in diameter; turret, 20 in. across flats, 74 in. 
high; tool hole in turret, 34 in. diameter; length of bed on stand- 
ard lathe, 8 ft.; length of bed for turret lathe, 10 ft.; diameter 
of —— spindle, 34 in.; distance betwee centers with 8 ft. 
beds, 36 in. 


in standard or turret form as desired. It is claimed 
that very heavy and massive construction has been fol- 
lowed in designing the lathe and the gear drive is of 
the all-steel type in order that the greatest possible 
degree of strength can be given to the operating 
mechanism. The machine is of the 20-in. size. 


“Bantam” Portable Brazing Torch 


The illustration shows a portable brazing torch that 
is now being manufactured by the Tyler Manufactur- 
ing Co., 64 Pearl St., Boston, Mass. The outfit is de- 
signed to be connected to ordinary gas-supply pipes and 
electric sockets and can be readily carried from place to 
place about the shop where welding or heating is re- 
quired. The air for the forced draft is supplied by a 


motor-driven blower and is conducted to the torch 
through flexible tubing. The motor is of the universal 
type and will operate on either direct or alternating 
current. The voltage generally supplied is 110, but 
other voltages can be furnished if desired. The gas 
supply should be of }-in. pipe size and the outlet should 
have a ,',-in. hole. A complete outfit consists of a motor 
blower, 5 ft. of air hose, 5 ft. of gas hose, brazing blow- 
pipe and cord and attachment plug. It is claimed that the 

















BANTAM PORTABLE BRAZING TORCH 


torch will develop a temperature with illuminating gas 
as fuel of 2300 deg. F., and that the motor will supply a 
quantity of air sufficient to operate four burners like 
the one regularly supplied with the outfit. 


Westinghouse “Krantz” Safety Switch 


The Westinghouse Electric & Manufacturing Co., 
East Pittsburgh, Penn., is now marketing the Krantz 
autolock safety switch which is shown in the illustra- 
tion. This is intended for use on main circuits or 
wherever an ordinary knife switch would generally be 
applied. The switching parts and fuses are fully in- 
closed in a steel box, the cover of which is in two parts, 
one being a permanent covering for the end of the box 
containing the switch and the other part being hinged 
so as to swing back and permit the renewal of fuses. A 
latching mechanism makes it impossible to open the 
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cover without first throwing the switch to the off posi- 
tion and rendering all fuses and other accessible parts 
dead. The switch contact cannot be closed as long as 
the door is open. The device is also so made that the 
cover can be locked or the switch handle may be locked 
in on or off position. Contact is made by means of 
laminated-spring copper brushes which are double ended 
and provided with auxiliary arcing contacts at each end. 
The outer leaves are of bronze to provide additional 
spring pressure. The stationary contacts are of hard- 
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KRANTZ AUTOLOCK SWITCH 


drawn copper and are mounted on slate bases. In clos- 
ing the pressure between the contacts causes the lami- 
nations of the brush to spread apart, giving it a wiping 
or self-cleaning action. Switches are supplied for 250, 
500 and 600 volts for either alternating or direct cur- 
rent in capacities up to 2000 amperes. 


Westinghouse Overload Relay for 
Alternating -Current Motors 


The illustration shows a new overload relay that has 
been placed on the market by the Westinghouse Electric 
& Manufacturing Co., East Pittsburgh, Penn. This is 
intended for supplying overload protection for alter- 
nating-current applications equipped with starters or 
switches having low voltage protection. The device is 

















WESTINGHOUSE OVERLOAD RELAY 


inclosed in a sheet-metal case, the cover being secured 
by two thumbscrews and provided with a safety device 
which automatically trips the relays when the cover is 
removed, thus rendering all parts of the relay dead as 
long as the cover remains off. The relay operates by 
means of magnet coils, which are inactive on all loads 
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less than that for which they are set. When the cur- 
rent value reaches or exceeds this setting the coils lift 
plungers which break the control circuit and cause the 
low-voltage relay to open the line circuit. With no 
current flowing in the lines the coils are deénergized and 
the relay is automatically reset. Oil dashpots are pro- 
vided which allow the relay to carry a momentary over- 
load without tripping. The time limit is adjusted by 
means of a small perforated disc in the dashpot. A 
scale is provided so that the relays can be easily ad- 
justed for any current value, and the spring lock is pro- 
vided which holds the dashpot securely after it is once 
adjusted. The device is made for all commercial fre- 
quencies and voltages and with capacities of from 5 to 
300 amperes. 


Newton Horizontal Boring and Drilling 
Machine 


The Newton Machine Tool Works, Inc., 23rd and Vine 
Sts., Philadelphia, Penn., is now marketing a horizontal 
boring and drilling machine, which is shown in the illus- 
tration. It is adapted to be used either as a portable or 
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NEWTON HORIZONTAL BORING AND DRILLING MACHINE 


Diameter of -~ 34 in.; size of taper spindle nose, No. 5 
Morse ; length of spindle feed, 30 in.; feeds, 0.016 in. to 0.048 in. 
per spindle revolution; indle speeds, 25 to 130 r.p.m.; length of 
hand adjustment of upright on base, 40 in.; maxtmum distance 
of spindle from bottom of sub-base, 52 in.; minimum distance of 
spindle from bottom of sub-base, 18 in.; motor recommended, 10 
hp. 500 to 1200 r.p.m. 


as a stationary machine. The spindle drive is either 
direct or back geared, depending upon the work in hand. 
The saddle is provided with vertical adjustment only, 
and is counterweighted in order to insure ease of oper- 
ation. The spindle is provided with both slow and fast 
hand-feed adjustment. 
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Chamberlain Toolholder 


The Chamberlain Machine Works, Waterloo, Iowa, 
is now marketing a new type of toolholder which it is 
claimed will hold stellite or the most brittle high-speed- 
stee] tool bits without cracking or breaking. As may 
be seen from the phantom view the tool bit is placed 
in position, after which it is secured in place by means 
of a taper-wedge rack which is pushed into place by 
means of the pinion-actuating mechanism. The main 
shank of the toolholder is of drop-forged, 60-point car- 
bon steel, machined and heat treated, the wedge groove 
being reamed and lapped to size. The taper wedge rack 
is made of drawn stock, heat treated, and has a bearing 
in the toolholder on its entire length. The pinion is the 
actuating member and is turned from bar steel, the 
teeth being formed by inserts of drill rod. It has a 
square head and is operated by means of a 4-in. wrench 
which is furnished with the toolholder. The features 
claimed are that the tool bit is supported for its entire 
length, which obviates any breaking tendency. It is 
also claimed that this form of construction distributes 
the stress due to holding of the tool bit in place over 
the entire tool bit and thus obviates breakage. .An- 
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CHAMBERLAIN WEDGE TOOLHOLDER 


other feature is that tool bits 4 in. in length can be 
securely held. The device is at present made in four 
sizes, which may be had in either straight, right- or left- 
hand style. The holders vary in size from 34 x 14 x 6 in. 
to § x 12 x 9 in., the cutter sizes being from ;, to 4 
in. square. 


Detroit “Bulldog” Belt Lacer 


The Detroit Belt Lacer Co., Hubbard Ave. and A St., 
Detroit, Mich., is now marketing the “Bulldog” belt lacer 
and closing machine. The lacers consist of hooks, or 











“BULLDOG” BELT LACER 


FIG. 1. 


‘oops, forced into the ends of a belt, after which they 
are joined by means of a rawhide pin as shown in the 
illustration, Fig. 1. The double-ended hooks are placed 
in the closing machine shown in Fig. 2, and the end of 
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the belt inserted, after which the operation of the han- 
dle shown closes the ends of the hooks together and se- 
cures them rigidly in place in the end of the belt. The 
hooks are put up in sections containing 84 hooks, giving 
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MACHINE FOR INSERTING “BULLDOG” BELT 
LACING 

a length of 12 in. Sections, however, may be easily cut 
apart to adapt them for any width of belt desired. The 
ends of.the hooks are staggered somewhat, which it is 
claimed gives a better hold and distributes the strain. 
While being inserted into the belt the hooks are held in a 
removable holder which may be seen projecting from the 
right side of the machine shown in Fig. 2. These hold- 
ers are furnished separately if desired, and by their use 
the hooks may be inserted with a hammer, making the 
use of the machine unnecessary. The use of the ma- 
chine, however, makes a quicker and neater job than 
is otherwise possible. This machine has a double-jaw 
action and the hooks are driven from both sides, the 
belt being held central at all times. 


FIG. 2. 


U. S. Smelting Furnace 
The U. S. Smelting Furnace Co., Belleville, IIl., is 
now marketing the smelting furnace shown in the illus- 
tration, this being adapted for nonferrous metals. It 
is made in four sizes with melting capacities of 200, 
500, 1500 and 2500 lb. The two smaller furnaces are 














U. S. SMELTING FURNACE 
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revolved by hand and the two larger by hand or motor 
power as desired. The furnaces are designed for melt- 
ing copper, bronze, red brass, yellow brass, turnings, 
grindings, sweepings, aluminum, white metal, etc., the 
fuel used being oil or gas. During the melting process 
the furnace is turned on its side and revolves, the flame 
passing in through the mouth. This operation keeps the 
metal in motion, and tle hot lining 6f the melting cham- 
ber passes above as well as beneath the metal, which 
gives uniformity to the heat. The life of the refrac- 
tory brick lining is claimed to be such that over 150,- 
000 Ib. of metal may be melted before relining is neces- 
sary. 


Niles-Bement-Pond Journal and 
Axle-Turning Lathe 


The Niles-Bement-Pond Co., 111 Broadway, New 
York City, has recently placed on the market a new 
machine known as its combination journal turning and 
axle lathe, which is for inside or outside journals. The 
machine is of the center-drive type, the top portion of 
each end of the bed being arranged to slide, thus form- 
ing gaps to allow mounted wheels to clear. The illus- 
tration shows the lathe with the gaps open. When the 
gaps are closed the carriages will travel up so as to 
turn the wheel seats of axles. The center driving gear 
is provided with a projecting sleeve or bearing at each 
side, the gear being made in halves and driven from a 
pinion carried in the bed. The center head has a hinge 
cap and forms a continuous bearing for the center gear 
and also covers and guards this gear. The cap is 
clamped by one large bolt and is counter-weighted in 
order to insure ease of operation. Provision is also 
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turning the two outside carriages are used for whee] 
seats and the two inside carriages for the journals. 
The feed for all carriages is by means of bronze open 
and closed nuts. “The two tailstocks are carried by the 
upper bed members and both spindles are adjustable 
by means of hand wheels. Axles are driven by means of 
hinged dogs acting through a double equalizer drive 
plate. A pump for cutting lubricant is supplied, to- 
gether with a suitable drainage system. The machine is 
arranged for three forms of drive as follows: (1) A 
three-step cone with two-speed countershaft giving six 
speeds to the driving head ranging from 16 to 48 r.p.m. 
(2) A 15-hp., 220-volt, direct-current motor having a 
speed range of 3 to 1. The motor is mounted on a 
baseplate attached to the left end of the bed and is 
geared directly to the driving shaft, giving speeds rang- 
ing from 16 to 48 rpm. (3) A 15-hp., 220-volt, 3- 
phase, 60-cycle, alternating-current motor mounted on a 
speed box at the left-hand end of the machine and 
geared directly to it. Four mechanical changes of speed 
are provided by the box and power is transmitted by 
gearing to the driving shaft, giving speeds ranging 
from 16 to 48 r.p.m., which are sufficient for the work 
performed on this machine. 


Mechanical-Laboratory Assistants 
Wanted by the Government 


The Government is in need of a number of mechan- 
ical-laboratory aSsistants artd-draftsmen for important 
war work in the development of parts from sheet metal, 
fabric and*rubber. Graduates from manual-training 
schools with one or two years’ shop experience or men 
with one or two years in an engineering school are 
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NILES-BEMENT-FOND COMBINATION JOURNAL TURNING AND AXLE LATHE. 
Swing over lower bed or sole plate, 45 in.; swing over upper bed, 30 in.; swing over carriage, 15 in.; maximum distance be- 


tween centers, 7 ft. 9 in.; diameter of main bearing, 16 in. ; 

spindle revolution. 
made so that when the cap is swung up it automatically 
lifts the top half of the main driving gear, thus making 
it easy to place an axle in the lathe. Four carriages are 
provided, two for inside journals and two for outside 
journals. When the machine is used as an ordinary 
axle lathe for outside journal work the two outside car- 
riages are used for turning the collars, outside journals, 
sand guards and wheel seats. When used for inside 


ength of main bearing, 13 in.; speed changes, three, 4 to 3 in. per 


desirable and the pay is dependent upon ability and ex- 
perience. Applicants are asked to send a small photo- 
graph and to state their age, references, positions in the 
draft and willingness to enlist or be inducted in the army 
for work of this nature, if requested to do so. The ad- 
dress is Mechanical Research and Development Division, 
Army Defense Problems, American University, Wash- 
ington, D. C. 



















June 20, 1918 
































Washington, D. C., June 15, 1918.—The question of 
machine tools for the big-gun program is still about 
where it was when Colonel Reed addressed the conven- 
tion of machine-tool builders at Atlantic City. The list 
given out at that time is not considered final and may 
be said to be a guide rather than the exact requirements. 

One of the points to be very carefully considered is 
that of sizes. As stated in the list there would be orders 
for 48 in., 50 in., 56 in., etc., boring mills. This, need- 
less to say, is an unwise selection as there should be as 
few sizes as possible in order to facilitate the making 
of the necessary machines. Generally speaking it is 
better to vary the sizes by a foot than by any smaller 
increment, as this will greatly reduce the number of 
sizes to be made and in that way facilitate production. 
The advantages of quantity production becomes appar- 
ent even in a comparatively small-sized lot as compared 
with making a few of varying sizes. 

Then too the orders should be so placed as to make it 
easy to secure the most machines in the shortest time. 
If certain shops can handle all of one size better than a 
few of several sizes they should be given orders in that 
way. Some shops, however, would probably be able to 
handle work of different sizes on account of the capac- 
ity of their equipment. All of these things should be 
carefully considered in placing the orders, the main 
requirement being that of speed in getting machines into 
the gun shops and at work on guns. 


WHERE A RESERVE WOULD HAVE HELPED 


We have talked much of a machine-tool reserve, and 
the need of such a reservoir is now very evident. One 
of the firms having a contract for guns is in sore need 
of a lot of planing machines to handle work which they 
did not expect to do. Being accustomed to drop-forg- 
ings where the amount of finish is very small, they did 
not figure on the kind of forgings which are coming out 
of the gun shops. These are little more than chunks 
of steel and require a lot more planing than they count- 
ed on. 

But there are no planing machines to be had without 
robbing someone else and upsetting the program gener- 
ally. A few hundred planing machines in reserve would 
have helped just such cases as this. There is, however, 
little use in talking of a reserve at the present time, as 
all the machine-tool-making capacity, especially in large 
machines, will be needed for the machines to equip the 
shops. 

A machine-tool dictator would probably be able to 
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locate some sort of machine-shop capacity near the forge 
shop and utilize this to rough out the surplus stock. In 
some cases the machines used in stone work are avail- 
able for this and should be utilized. An overseeing eye 
on all work of this kind will enable us to secure a much 
greater production than we realize as yet. 


MANY MACHINES STILL NEEDED 


The need of a machine-tool program is not yet fully 
appreciated, even without such unforeseen demands as 
those just mentioned. It does not seem to be fully un- 
derstood how few really large machine tools we have or 
how many of these it will be necessary to use in making 
our supply of new machine tools. The sooner we can 
begin on these the better for all concerned. 

Another important work for one branch of the ma- 
chine-tool dictator’s force might well be to keep tabs 
on the way in which the large machines of the country 
were being used. If we could keep all our large ma- 
chines at work on large work only we should have ac- 
complished much. A careful oversight of work in shops 
having large tools, to prevent these tools being used on 
small work as long as there was large work to be done, 
would be equal to increasing our supply of large ma- 
chines. 

We need careful, organized effort to get the most out 
of such equipment as we have. A corps of trained engi- 
neers who can direct such work with intelligence and 
discretion would be worth even more than may appear 
on the surface. Men of this caliber are not easy to get, 
but they must be found, and when found they must give 
themselves up to such work as they can do for the best 
interests of the country. 


A SUGGESTION REGARDING MATERIAL 


In line with the article in my letter of May 30 the 
Wapakoneta Machine Co., Wapakoneta, Ohio, suggests 
a plan that may cover the difficulty of obtaining mate- 
rials. “It is to give to each manufacturer making an 
essential article for the Government a serial number 
similar to the food licenses used by the flour mills or 
similar to the licenses used by coal dealers. The use of 
this number in connection with the firm name would 
allow the purchase of necessary supplies and raw mate- 
rial from mills and warehouses. 

“We all know that steel deliveries on all small quanti- 
ties of specific sizes are slow, and this means that the 
manufacturer must place stock orders which will cover 
the majority of his needs. If the manufacturer may only 
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order against Government orders this means the misuse 
of numbers on orders now in process of manufacture 
or gradually dropping out of the stock delivery which 
they now can make, and this will delay many other neces- 
sary industries. 

“The license number can be used to eliminate the 
holding up of orders for raw materials at warehouses 
and mills and eliminate the misuse of Government order 
numbers. It will also take care of the industries that 
cannot sell to the Government direct owing to the nature 
of their product, and it will allow these industries to 
have the raw material to make the supplies for jobbers 
who are selling direct from the shelf and warehouses. 

“The product which we manufacture is essential to 
carrying on the war, yet our order file will show less than 
1 per cent. of our orders being booked direct with the 
Government. Hence, when it comes to getting our raw 
material from the mills and warehouses, we are in 
the same position as the pig-iron users mentioned in 
the letter.” 


BUTTONS FOR WAR WORKERS 


Another subject which is receiving careful consider- 
ation is the use of buttons to show who are on war 
work, with the possibility of a second button or in- 
signia of some sort to indicate that the wearer sticks 
to his job. For this after all is what counts to a 
greater degree than many of us realize. Records in 
many shops show an unbelievable loss due to the ab- 
sence of men who are responsible for certain parts of 
the work and whose failure to appear causes far greater 
loss in production than might appear on the surface. 
Let us remember that these are both radical experi- 
ments in industry and try to do all we can to get the best 
results in all cases. 


Leslie Henry Colburn 


Leslie Henry Colburn, general manager of the Colburn 
Machine Tool Co., Franklin, Penn., died at his home 
in that city May 26. He was 51 years of age and was 
born in Fitchburg, Mass., Mar. 20, 1867. Mr. Colburn 
was founder of the Colburn Machine Tool Co. He went 
to Franklin, Penn., from Toledo, Ohio, where he was 
superintendent of Baker Brothers. He was first known 
as the inventor of the Colburn keyway cutter, which 
was built by Baker Brothers and which had a large sale 
in this country and in others. He next developed a high- 
speed, heavy-duty drilling machine for drilling bicycle, 
automobile and harvesting machinery parts. Shortly 
after he became acquainted with Gen. Charles Miller 
and other prominent Franklin business men, and the 
Colburn Machine Tool Co. was proposed and organized 
with General Miller as president, H. W. Breckenridge 
treasurer, and L. H. Colburn general manager, who 
proved a very successful combination. 

Mr. Colburn’s father, Henry J. Colburn, a master 
mechanic in designing and building wood, metal and 
glass working machinery, in 1900 designed and pat- 
ented a universal-saw table which was one of the first 
machines built by the Colburn Machine Tool Co., and 
was advertised as “Built like a machine tool.” Shortly 
after this machine was put on the market a draw- 
stroke vertical shaping machine was designed and built 
by the company. Next a vertical boring mill and later 
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a high-speed heavy-duty drilling machine were built. 
They met with great demand and the universal-saw 
table and draw-stroke shaping machine were discon- 
tinued. 

Trained by years of practical experience Mr. Colburn 
was able to put a finish of beauty and strength to every 
detail of machine designing which passed his inspec- 
tion. As an example of his practical views in this re- 
gard he was asked by Prof. J. J. Flather for his for- 
mulas for bearing designs. Mr. Colburn replied that he 
used no formulas and knew nothing about the mathe- 
matics of machine designing, but simply used his ex- 
perience and ordinary judgment in his proportions. 





LESLIE HENRY COLBURN 


Professor Flather answered that if he would favor him 
with a few of his working drawings he could make up 
formulas from them, as he admired his judgment of pro- 
portions, which showed symmetry and strength. Mr. 
Colburn complied and Professor Flather received the 
drawings. In his drafting room, Mr. Colburn kept 
wooden models of shafts, etc., for the designers to look 
at when deciding upon important sizes, as a mere di- 
mension of a diameter is often confusing or misleading. 

Mr. Colburn came from a long line of ancestors noted 
for their mechanical skill, and his brothers are all known 
for their engineering and mechanical ability. He mar- 
ried Leora I. Westbrook of Detroit, Mich., June 14, 
1892. Besides his widow Mr. Colburn leaves three 
brothers, Charles B. Colburn of Franklin, Penn., George 
L. Colburn, general manager of the Colburn Gear and 
Manufacturing Co., Boston, Mass., and Harrison 5S. 
Colburn, president of the Harrison S. Colburn Real 
Estate Co., New York. 

















June 20, 1918 





Conservation of Technical Engineering 
By ALFRED D. FLINN 
Secretary Engineering Council 


AN ADDRESS TO THE SECRETARIES OF WAR AND THE NAVY 


Technical engineers of every branch of the profes- 
sion who are taking part in the war activities of the 
army and navy are alarmed at the unfortunate waste 
of technical training caused by drafting and enlisting 
engineers for regular service with little or no regard 
for their technical attainments. These technically edu- 
cated and experienced men are essential to the success- 
ful conduct of the war and cannot be replaced. There 
is continuing evidence that America is repeating in 
some measure England’s mistake of sending technical 
men into the ranks when they should be carefully con- 
served for special duties in the fighting forces or on 
the technical staffs of the army, the navy and the 
essential war industries. 

These facts have been forced upon the attention of 
engineers who have been coéperating with the Govern- 
ment through the Naval Consulting Board, the Na- 
tional Research Council and the Engineering Council. 
These organizations have had requests constantly made 
to them for engineers, chemists and other technical men 
for a variety of military services. Thousands of names 
have thus been furnished to the Government depart- 
ments and bureaus. The Engineering Council especially 
has devoted attention to this personnel work through 
its committee, known as the American Engineering Serv- 
ice, which has available classified lists of approximately 
25,000 engineers besides unclassified lists of many more. 
It is from these lists, directly or indirectly, that most 
of the names have been selected for war service. 

The Engineering Council was founded by the- Ameri- 
can Society of Civil Engineers, American Institute of 
Mining Engineers, American Society of Mechanical 
Engineers and American Institute of Electrical En- 
gineers, and other engineering societies are codperating 
with it in this service, the total membership represented 
by these organizations being approximately 50,000. 
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Already from 10 to 15 per cent. of the members of these 
organizations are in the uniformed services of the 
country, and it is safe to say that a large majority of 
their remaining members are in the Government civilian 
service or otherwise directly or indirectly engaged in 
the war. Engineers do not seek to avoid fighting, but 
earnestly desire to be given opportunities for fighting 
and other services in which they can be most effective 
and which cannot be performed by others. 

It is known that through the Committee on Classi- 
fication of Personnel in the War Service Exchange of 
the War Department and some other ways efforts are 
being made to counteract the tendencies toward the loss 
of our technical men in the ranks of the army and 
navy. It is believed, however, that these efforts are in- 
sufficient and that they should at once be supplemented 
by other stringent measures dealing with the subject 
in the draft boards and recruiting stations. 

In view of the foregoing the Engineering Council, 
created to provide means for united action and to speak 
authoritatively for its member societies on all public 
questions of common interest to engineers, respectfully 
offers the following: 


Whereas, Technically trained engineers are indispensable 
to the army, the navy and the war industries, in engineer- 
ing corps, ordnance bureaus and signal corps, in aviation, 
aukenesin and tank service, in shipbuilding, and in many 
other assignments; and 

Whereas, Through draft and otherwise many of these 
irreplaceable men have been and are being diverted so that 
their special qualifications are not being utilized; be it 

Resolved, That in the opinion of the Engineering Council 
technically trained men of all ages should be enrolled and 
conserved for technical duties, and special efforts should be 
made immediately by the War and Navy departments to 
find and record such men among drafted and enlisted forces 
and to assign them to places in which their special qualifica- 
tions are needed; and be it further 

Resolved, That the Engineering Council offers to assist 
the War and Navy departments in locating and classifying 
such men, if its assistance be desired, provided these de- 

artments will give the necessary facilities for collecting 
information about engineers now in the army and navy or 
whose names are upon the selective draft lists. 

These resolutions are offered solely in a patriotic spirit 
of helpfulness. 
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F. 0. Hoagland, formerly with Pratt & 
Whitney, is now works manager and vice 
president of the Bilton Machine Tool Co., 
Bridgeport, Conn. 


R. W. Ellingham, recently works manager Army. 
of the Heald Machine Co., is now sales 
manager of the Bilton Machine Tool Co., 
Bridgeport, Conn. 


son of 


at Hudson, Mass. 


Lieut. Henry W. Clarke of Newton, Mass., 
Charles A, Clarke, was killed in 
action in France on May 29, 1918. 
attached to Company M, 16th Division, ma- 
chine-gun attachment of the United States 
Lieutenant Clarke was associated 
with his father in the manufacturing busi- 
ness of the Universal Boring Machine Co. 


Ticket Cancelling Box—Ingersoll-Rand 
Co., 11 Broadway, New York. Form 9010; 
four-page catalog; 6 x 9 in. on the “Ser- 
geant” ticket cancelling box. 


He was 


~ 4 Shank and Bit Punch—Ingersoll- 
Rand Co., 11 Broadway, New York. Form 
4039; eight-page bulletin, 6 x 9 in., on 
Leyner shank and bit punch for punching 
out holes in bits and shanks of hollow- 





Cc. E. Carpenter, general European man- 
ager of the Allied Machinery Co. of Ameri- 
ca, has accepted a captain’s commissivn in 
the United States Quartermaster’s Depart- 





Business Items 


drill steel 
The Abbott Burnishing Process by Means 








ment in France, 


Henry Japp, connected with the British 
Ministry of Munitions in the United States, 
has been made a Knight of the British 
Empire as an appreciation of the work he 
has accomplished. In the future he will be 
known as Sir Henry Japp, K.B.E. 


_ Winthrop Ingersoll, of the Ingersoll Mill- 
ing Machine Co., Rockford, Ill., has been 
advised of the death of his son, Clayton 
C. Ingersoll, who was in the aviation serv- 
ice in France. The many friends of Mr. 
Ingersoll extend their heartfelt sympathy, 


_Frank Wollaeger, Jr., secretary of the 
Kempsmith Manufacturing Co., who_ en- 
listed in the Milwaukee Base Hospital Unit, 
has been transferred to the Ordnance De- 
partment and is now at Camp Hancock, 
Augusta, Ga., taking special training for his 
work in this department. 


C., at 
and H 
with the New Yor 
will be in charge. 


The 


Bose 


The Sullivan Machinery Co. has estab- 
lished a branch office at Washington, D. 
Room 210, Union Trust Building, 15th 
Sts. Ralph T 
office of this company, 


The Doehler Die Casting Co., 
Ohio, which is housed in its new factory 
building completed a little over a year ago, 
has outgrown its quarters, and in order 
to provide for its expansion it has taken 
over the plant of the Ohio Electric Co. 

Raymond Engineering ay eee 
309 Lafayette St.. New York, has acquire 
the pe and all the machinery of the 
Magneto Co., Plainfield, N. J. 
chases of machines and tools are being 
made for increasing the gage, jig, fixture 
and die departments. 
the corporation expects to announce the 
acquiring of several other shop units. 


of Steel Balls—The Abbott Ball Co., Hart- 
ford, Conn. Catalog; pp 24,4x9in. The 
catalog illustrates and describes the Ab- 
bott patented burnishing barrel and car- 
bonized steel balls. 


Stone, associated 


“Little David” Pneumatic Tool—Inger- 
soll-Rand Co., 11 Broadway, New York. 
Form 901; weno = leaflet, 84 x 11 in., 
showing the complete line of “Little 
David” pneumatic tools. Tables of sizes 
and capacities are given and illustrations 
show all the tools and their applications. 


Toledo, 


Equipment for Sugar Factory and Ke- 
Fin Service — Ingersoll-Rand Co., 11 
Broadway, New York. Form 9028; 18-page 
—s illustrating and describing equip- 
ment for sugar factory and refinery serv- 
Within a short time ice A separate Spanish edition of this 
oes is also available for those who de- 
sire it. 


Pur- 
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Press, No. 4 


Condensed-Clipping Index of Equipment 


cards and file as desired 


Clip, 


paste on 3 x 5-in. 


Moore & Co., Grand Ave. and Franklin St., Chicago, Il. 


“American Machinist,” 
Weight, 2800 lb.; weight of 
575 lb.; size of flywheel, 30 x 44 in. ; 


May 30, 


flywheel, 
speed 


of flywheel, 115 r.p.m.; diameter of round 


opening in bed, 8 


bed, 


in.; oblong opening in 
12 x6in.; opening through back, 12 


in.; center of slide to frame, 64 in.; die 
space on top of bolster prate, with stroke 
down and adjustment up, 84in.; distance 
from bed to gibs, 129 in.; standard stroke, 


24 in.; adjustment ; 
ness of bolster plate, 2 in. ; 


of slide? 3 in. ; 
square hole in 


thick- 


slide for punch-holder shanks, 2 in.; floor 


space over all, 40 x 44 in.; 
15 x 22 in.; slide, 9 x 9 in. 


Rail-Drilling Machine 
Newton Machine Tool Works, 
Penn. } 

“American 


For drilling simultaneously 
the holes required in the ends 
of rails. All important bearings 
are bronze bushed and_ the 
spindle, spindle gears and rack 
pinions are of nickel steel. All 
gears and the driving belt are 
completely inclosed. The drive 
is by electric motor and two 
feeds 0.04 and 0.007 in. per 
spindle revolution are available. 
Diameter of spindles, 1 § in.; 
minimum distance between 
spindle centers, 34in.; maxi- 
mum distance between spindle 
centers, 9in.; maximum  dis- 
tance from top of table to end 
of spindles, 194 in.; size of work 
table, 16 x 30 in. 


Press, No. 3 
Moore & Co., Grand Ave 


Weight, 1800 Ib.; 


bolster 


Machinist,’ 


plate, 


23d 


May 30, 


and Vine 


1918 

















Sts., Philadelphia, 


1918 

















weight of flywheel, 370 


lb. ; size of flywheel, 26 x 4 in. ; speed of fly- 
wheel, 125 r.p.m.; round opening in bed, 7 
in. in diameter ; oblong opening in bed, 11x 


6in.; opening through back, 


11 in. ; 


depth 


of throat, 54 in.; die space on top of bolster 
plate with stroke down and adjustment up, 


63 in.; distance from bed to gibs, 8§ in. ; 
standard stroke, 2in,; adjustment of slide, 
2in.; thickness of bolster plate, 13 in.; 


square hole in slide for punch-holder shanks, 


2in.; floor space over all, 


36 x 38 in. ; 


bolster plate, 14 x 21 in. ; face slide, 7 x 73 in. 


Tapping Machine, Type P 


H. Lichtenberg, 82 Beaver St., New York City 
May 30, 


“American Machinist,” 


1918 





The device is pivoted on a base and has a 


semicircular adjustment sector, by means of 
which the machine may be swung into any 
position from horizontal pointing to the right 


to horizontal pointing to the 


left. 


The il- 


lustration shows the machine In a _ vertical 


position. It may 


be also equipped with a 


handwheel for hand-tapping work. Capacity 
up to , in. in steel, 3 in. in brass or similar 


alloys and 4 in. for hand-tapping work. 


Diam- 


eter of table, 6 in.; distance from center of 


shaft to slide rod, 34 in. ; 
of table, 6 in.; 


space 7x 8 in.; weight 40 Ib 


vertical adjustment 
diameter of driving pulley, 
5 in.; width of driving pulley, 1} in.; bench 








and Franklin St., Chicago, Ill. 
- “American Machinist,” May 30, 1918 































































Patent Applied For 
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Planing Machine 


Bickett Machine and Manufacturing Co., Cincinnati, Ohio 
Machinist,” May 


“American 


Vol. 48, No. 25 


30, 





1918 





in sizes from 36 x 36 in. 
to 52x 42in.; the specifications 
of the 42 x 42-in. size being as 
follows: Width of table, 38 in.; 
thickness of table, 6 in. ; distance 
center to center of Vs. 17% in.; 
depth of bed, 22 in.; face of 
housing, 74 in.; depth of cross- 
rail, 13 in.; length of down feed 
on rail head, 12 in.; face of bull 
wheel and rack, 5 in.; width of 
driving pulley, 3§ in. ; height 108 
in.; width, 1024 in.; speed of 
table, 50 ft. per minute; weight 
with,8 ft. table, 22,000 Ib. 


Made 











Langelier Manufacturing Co., Arlington, Cranston, R. I. 
May 30, 


“American Machinist,” 


For drilling twenty-two  0.141-in. 
holes through brass tubing with a wall 
thickness of 0.035-in. The machine is 
entirely automatic in action and the 
output is said to be 20 tubes a minute. 
The jig chamber is kept free of chips 
by means of streams of compressed air 
and oil, the latter also serving for 
lubrication purposes. The spindles are 
mounted on ball bearings and driven 
by spiral gears which are inclosed and 
run in oil. Ball bearings are also used 
on the spiral gearshafts which extend 
to the rear of the machine and which 
are driven by endless belts. Speed of 
spindles, 2800 r.p.m.; floor space, 30x 
60 in.; height, 68 in.; weight, 3000 Ib.; 
electric motor, 5-hp. Westinghouse. 


Boring Mill “Maxi-Mill” 


Bullard Machine Tool Co., Broad St. and Railroad Ave., Bridge- 


port, Conn. 


1918 











“American Machinist,” June 6, 1918 


Capacity, work up to 63 in. in 
diameter and 52 in. in height 





under the cross-rall and tool- 
holders; diameter of table, 61 
in.; table speeds, twelve, 2.5 to 
42.18 r.p.m.; feed changes, eight, 
1/96 to 4 in. per revolution of 
table, either vertical or horizon- 
tal; vertical movement of tool 
slides, 36 in.; swivel of tool 
slides, 45 deg. elther side of ver- 
tical center; driving pulley, 24 
in. in diameter, 5% in. face; 
r.p.m. of driving pulley, 405; 
motor drive, 15 hp., constant- 
speed motor mounted on bracket 
at rear of machine and connected 
by belt; weight, 28,000 Ib.; floor 
space with motor drive, 11 x 13 
ft.; maximum height with bars 
in extreme upper position, 130 








Trucks, 


“High Level” 


Orenstein-Arthur Koppel Co., Koppel, Penn. 
“American Machinist,” June 6, 1918 








The feature of this device is 
that the surface level of the 
truck is considerably higher than 
ordinary, thus rendering it much 
easier for the workmen to trans- 
fer heavy parts from the truck 
to the machine or vice versa. 
Is so constructed that the load 
is balanced on the center axle, 
which is provided with wide-tire, 
roller-bearing wheels. The truck 
is of heavy construction through- 
out and its rated capacity is 
two-thirds of a ton. 
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£arly Attemp 


Speed Up—We have got to win the war 





This very interesting article tells about the at- 
tempts of the ancients to devise submarine 
boats. One designer went so far as to design a 
boat provided with cannon that could be dis- 
charged under water. From the description of 
this arrangement it is apparent that the inventor 
came close to anticipating the torpedo tubes of 
the present day. 





only within the present generation, the first at- 
tempts at their use began some five centuries 
ago. The first principles of submarine navigation, per- 
haps, may be said to have been acquired by divers of 
the most ancient times. 
References to divers for pearls, sponges, and the mol- 
lusks from which the Tyrian purple was extracted go 
back to the days of the 


| LTHOUGH the success of the submarine has come 






ster 

shoulders and had a leather tube extending above the 
surface. The romances about Alexander the Great 
gave free vent to the imagination in describing his ex- 
ploits beneath the sea, and several of the manuscripts 
contained pictures illustrating them. In one of these 
miniatures, the date of which is about 1320, we see a 
large glass barrel, Fig. 3, resting on the bottom of the 
sea and occupied by the king. In proximity is a diminu- 
tive whale, two children of the deep and a couple of sea 
dogs, which seem at no loss to live beneath the water. 
Chains for lowering and raising the barrel are visible, 
but there is no sign of any air tube leading to the sur- 
face. While this illustration is very quaint the idea 


qarine Building 





of a water-tight vessel was a distinct advance, and 
marks what might be called the first step from diving 
apparatus to submarine. 

A direct application of this conception, Fig. 4, was 
made by Robertus Valturius in 1460 in his “De Re 
Militari.” 


The design he showed was for a boat of the 
form of a cylinder with a 





Pharaohs and _ ancient 
Pheenicians; but the earli- 
est definite statements of 
apparatus used to assist 
them appear to be made in 
Aristotle about 350 B.C. 
After mentioning how the 
ears of those who dive in 
the sea are in danger of 
bursting, Aristotle says 
that the divers cut their 
ears and nostrils and bound 
sponges about their ears. 
In another place he writes 
that a leather air bag was 
used by the divers, and 
compares it to the trunk of an elephant. Far more 
important than this, however, is his account of what 
seems to be the beginning of the diving bell. “In order 
that these fishers for sponges may be supplied with easy 
respiration, kettles are let down to them in such a way 
that they are not filled with water, but with air; for 
they are let down heavily weighted so that they do 
not turn upon either side, but remain upright.” 

Aristotle also records the fact that divers were used 
to some extent by Alexander the Great at the siege of 
Tyre. 

Other information about apparatus employed by 
divers is given by Vegetius in his book on military af- 
fairs written about 390 A.D. A medieval edition of this 
book illustrates not only the leather bag (Fig. 1) men- 
tioned by Aristotle as used by divers for breathing, but 
a helmet (Fig. 2), which was bound over the head and 








pointed prow and _ stern. 
Both the prow and stern 
were detachable, so that the 
boat could be easily trans- 
ported. It was intended 
for crossing rivers without 
being seen by the enemy, 
and for this purpose it was 
made water tight all around 
so that it could be sunk be- 
low the surface. Two 
cranks, which drove two 
paddle wheels, were also 
used to guide the boat. It 
was said to be capable of 
holding 12 men for the 
period necessary to cross a river. The two other designs 
at the top of the same plate are for different boats, 
but suggest an approximation to broken screws to be 
used in driving these vessels or the submarine. In 
the next century there were several allusions to div- 
ing apparatus, including a rigid tube by Leonardo 
da Vinci, about 1490, and a diving bell experimented 
with at Toledo, Spain, in 1538. But leaving diving oper- 
ations aside, the next notice taken of submarines seems 
to be the one by Olaus Magnus, the Bishop of Upsala, 
in his “History of the North,” published in Latin in 
1555. He declares: “Halfway to Greenland there is 
found a kind of pirates that use leather boats. By a 
method of navigation not so much above as below the 
water, they creep up in ambush and bore holes in the 
ships of merchants below the pump. I saw two of 
these leather boats, Fig. 5, in the year 1505 on the 
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west wall of the cathedral, dedicated to Saint Halvard, 
and hung up so as to be seen. These boats Haquinas, 
king of the same country, was reported to have taken 
while passing near to the coast of Greenland with a 
fleet of war, when the pirates sought to have drowned 
his ships. The inhabitants of that country get no small 
profits by such treacherous acts through boring holes 
secretly, as I have said, underneath the sides of ships, 
letting in the water, and presently causing them to 
sink.” 

Although the text seems a little obscure, this pas- 
sage may possibly be considered to mark the earliest 
employment of submersibles. 

The next important advance toward the principles of 
the submarine was probably made by William Bourne 
of England in 1578, Fig. 6, and consisted of the method 
he proposed for lowering and raising the vessel. His 
plan was to have the sides of the vessel in part double, 


























DIVER’S HELMET, 390 


FIG. 2. 


but connected by a flexible membrane such as oiled 
leather, so that they could be drawn apart or forced to- 
gether by means of hand screws. There were to be 
holes in the outer shell of the vessel, through which 
the water would enter when the second shells were 
drawn inward. This of course would sink the vessel. 
When it was desired to raise the vessel, the screw was 
used to force the inner shells tight against the outer 
one and drive out the water. This was a rather clever 
adaptation of the crude power available in those days 
for the purpose at hand, and it involved principles of 
displacement that have been applied ever since. 

A somewhat similar construction was proposed by 
Magnus Pegelius in 1605, and Lorini in 1609 describes 
a rigid column and a caisson for submarine work. 
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FIG. 3. SUBMARINE CASK, 1320 


The next noteworthy effort in submarine building was 
by Cornelius van Drebbel in 1620 and subsequent years. 
He built several boats for submarine use, which he 
made water tight by stretching oiled leather all over 
the outside. In 1624, in the presence of King James I, 
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SUBMARINE BY VALTURIUS, 1460 


FIG. 4. 
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his patron, and a large number of spectators, he car- 
ried out several experiments in the Thames. He went 
down from 12 to 15 ft., and remained completely sub- 
merged for several hours. There is no exact descrip- 


tion of his 
boat extant, 
but it was 
said to have 
been raised 
and lowered 
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submarine builder who had all the imagination of the 
most enthusiastic inventor. This was de Son, who-con- 
structed a submarine, Fig. 7, at Rotterdam in 1653. 
It was said that with his vessel he guaranteed to de- 
stroy a hun- 
dred ships in 
one day. He 
claimed he 
could go from 
Rotterdam to 


by means of London and 
a double bot- back in the 
tom. It had a same length 
capacity for of time, or to 
15 _—s~persons, ws Fe TNC K the East In- 
and was con- : 7.8 NY) Te yet ie ee A dies and back 
trolled by 12 > == SSE" PNG Ava b in a month. 
oars which ’ == = A ye De Son’s boat 
worked Sen ee es was 72 ft. 
through = - long, 12 ft. 
water - tight high, with an 
flexible-leath- FIG. 5. SUBMERSIBLE LEATHER BOATS, 1555 8-ft. beam, 
er joints. and was 


Besides what was then considered the remarkable 
success of his vessel, Drebbel claimed credit for an 
even more important invention in “the composition of a 
fluid that would speedily restore to the troubled air 
such a proportion of vital parts as would make it again, 
for a good while, fit for respiration.” Possibly he had 
some recipe for releasing oxygen from water, but he 
died in 1634 without disclosing this part of his secret. 

In 1634 Mersenne proposed a submarine with a metal 
hull which should be spindle shaped so as to allow 
progress in either direction. His plan was also to have 
cannon with lids at the mouth which would open at 
the moment of discharge, and fall back into place im- 
mediately afterward. Jean Barrie, in France, took out 
a patent in 1640 for apparatus for fishing and salvaging, 
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BOURNE’S PLAN FOR SINKING AND RAISING A 
VESSEL, 1578 

and in 1648 Bishop Wilkins, in England, discussed more 

or less prosaically the obstacles and advantages of sub- 

marine navigation. 

A few years after this there came upon the scene a 


FIG. 6. 


worked with two paddle wheels as shown in the cut. 

A method of lowering and raising a submarine, Fig. 
8, which is exceedingly interesting from its very sim- 
plicity, was that proposed by Borelli in 1678. His de- 
sign was to have a number of goat skins or leather bags 
inside the ship with their mouths bound to holes in the 
bottom of the boat. When these bags were left extended 
the water entered through their mouths and filled them, 

















METHOD OF RAISING AND LOWERING SUBMA- 
RINE BY USE OF LEATHER BOTTLES, 1678 


FIG. 8. 


thus sinking the boat. In order to ascend to the sur- 
face, the leather bags were compressed by means of 
levers so as to drive out the water and lighten the boat. 
His plan included the use of oars worked through wa- 
ter-tight leather openings similar to those used by 
Cornelius van Drebbel. 

In 1685 J. M. Ciminius of France took out a patent 
for a ship to rise and sink; and in 1688 Roger Doligny, 
also of France, made proposals for a machine to go to 
the bottom of the sea and sink ships. 

Denis Papin, whose name is familiar in the history 
of steam, proposed a submarine with a spout through 
which a man could crawl to fasten a torpedo to a ship. 
This gave his vessel much the appearance of a large 
tea kettle. His plan also included a pump for driving 
out the water, and a tube to the surface. 

Between 1690 and 1716 Hailey made various ex- 
periments with diving bells, which served to give a 
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FIG. 7 


better understanding of the problems of air and water 
pressure involved in the submarine. In 1715 John 
Lethbridge made a number of experiments under wa- 
ter by means of first a sugar barrel and then a copper 
vessel not much larger in size. In 1749 we read of a 
boat by Nathaniel Symons in which screws were em- 
ployed to lower or raise it somewhat as in the design 
of Bourne, and in the same year M. Marriott describes a 
boat worked with goat skins as suggested by Borelli. 













DE SON’S SUBMARINE, 1653 


Probably the first genuine submarine that was actu- 
ally used to attack a ship was the “Turtle,” Fig. 9, in 
1776, which was designed by David Bushnell in Amer- 
ica. This was shaped like two turtle backs joined to- 
gether and standing upright with a conning tower on 
top and would hold only one man. It had an immersion 
tank, and probably the first safety weight, which could 
be released in an exigency. It was propelled either by 
oars or by screws. The use of a screw has been doubted 


























FIG. 9. 





“TURTLE” SUBMARINE, 1776 
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on the ground that screws had not yet been applied to 
the driving of a boat; but in a letter to Thomas Jeffer- 
son, Bushnell wrote: “An oar formed on the principle 
of the screw was fixed in the forepart of the vessel; its 
axis entered the vessel, and being turned in one direc- 
tion rowed the vessel forward, but being turned in the 
other rowed backward. It was constructed to be turned 
by the hand or foot.” 

A torpedo with a clockwork time discharge was fas- 
tened at the stern of the “Turtle,” and the idea was to 
bore a hole in the bottom of a ship, fasten the torpedo 
and get away. 

In 1776 Sergt. Ezra Lee attempted in the “Turtle” 
to torpedo the English 64-gun frigate “Eagle,” which 
was lying in New York harbor. It is asserted that he 
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the “Clermont,” Robert Fulton laid a plan for a sub- 
marine before the French government. The commis- 
sion to which his design was referred reported favor 
ably on it, but the Minister of Marine was uncon- 
vinced. Fulton made a model which a committee again 
viewed with favor and the Minister of Marine once 
more rejected. The inventor then carried his ideas to 
the Dutch, who refused to consider them. By this time 
Napoleon had become First Consul, and Fulton returned 
to France to submit his designs to him. Napoleon was 
sufficiently impressed to advance Fulton 10,000 fr. for 
building such a boat. This was completed in 1801, 
and Fulton named it the “Nautilus.” It is a striking 
fact that of the millions who have read Jules Verne’s 
“Twenty Thousand Leagues Under the Sea” probably 
not one in ten has realized that Verne named the boat in 
the story out of compliment to Fulton. 

Fulton’s “Nautilus,” Fig. 10, was cigar shaped, 21 
ft. 4 in. long, and 7 ft. in diameter. The hull was of 
copper, with iron ribs. There was a collapsible mast 
and sail for use when on the surface, but when under 
the water the boat was propelled by a wheel or screw 
in the center of the stern, which was driven by a hand 
winch. The boat was tried in the Seine in May, 1801, 
at which time Fulton and one assistant remained below 
20 min. and then made their 
way under water back to the 
starting point. On June 3, 
1801, Fulton was submerged 
for an hour. On June 26 he 
submerged and blew up an old 
hulk which was offered for the 
purpose, and on Aug. 7 he in- 
troduced compressed air and 
remained below the surface 
for 5 hours. 

The Minister of Marine, Ad- 























miral Pleville le Pelley, how- 
































ever, finally refused to allow 
Fulton to operate his subma- 
rine because, as he wrote: “It 
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FIG. 10. FULTON’S “NAUTILUS,” 


got underneath the ship, but failed to fix the torpedo, 
and after he left, the torpedo floated to the surface of 
the water and blew up sometime afterward to the con- 
siderable astonishment of the British. 

From the considerable descriptions of the period, 
Lieutenant Barber of the United States navy later at- 
tempted to reconstruct the designs of the “Turtle.” 
These show a man inside in the costume of the later 
period. 


SUBMARINE OF S. DE VALMER 


In 1780 S. de Valmer made a proposal for a barrel- 
like submarine with pointed cones on each end and oars 
at the sides. The first plan for a steam submarine 
seems to have been by Armand Maiziere, who laid his 
design before the Committee of Public Safety in 1795. 
His oars, or paddles, were to be shaped like the wings of 
a bird. One set was to be used for propulsion and the 
other to assist the vessel to submerge, probably the first 
use of power for this purpose. 

The next year, about a decade before his success with 


1800 commission as belligerents to 


men who use such means for 
destroying the ships of the enemy.” In other words 
Fulton would have had to operate as a pirate, which is a 
striking commentary by the past upon the present. 


Trade Acceptances and the 
Manufacturer* 
By W. M. NONES 


In this country in doing business we have passed 
through several stages to the present period and the 
adoption by common practice of the open-book ac- 
count in the purchase and sale of merchandise. Your 
committee need not dwell upon the use or the abuse 
of the open-book-account system. With the great ex- 
pansion of business activities it has been the keen 
endeavor of all sellers to reduce the term of the open 
credit, but business in every instance under the open- 
book-account system means that the seller must give 





*Abstract of an address before the twenty-third annual con- 
vention of the National Association of Manufacturers held at the 
Waldorf-Astoria Hotel, New York, May 22, 1918. 
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the buyer credit for the amount of merchandise de- 
livered until maturity, and the seller must await the 
remittance of the buyer at the expiration of that 
period, with the result that the moneys so outstanding 
—in many instances very considerable—are solidly tied 
up and entirely unusable. What is the natural result? 
Simply that the seller whoever he be, manufacturer, 
factor, wholesaler, merchant or retailer, has not only 
to finance his purchases and his business charges but 
also his sales, and if in need of financial assistance, 
either for proper expansion to carry him over difficult 
periods or for other needs, he must rely upon his ability 
to borrow on his one-name paper from his bank or other 
financial institutions. 


DIFFICULT PROBLEMS ENCOUNTERED 


Owing to the war in which this country is so vitally 
interested many difficult problems are being daily en- 
countered; business conditions are made very difficult; 
conditions relating to finance and to financing have to be 
scrutinized very carefully. We not only have behind us 
and with us the conditions that we know, but we have be- 
fore us conditions that can hardly be foreseen and that 
will depend very largely upon the duration of the war 
and the extent to which our great country can expand its 
industrial activities into foreign markets. We have had, 
each of us, to scrutinize our individual affairs, and we 
must today and for a long time to come keep 2 watchful 
eye on our investments and our expenditures and 
wisely transact our business affairs. 

The subject of credit and of the system of the open- 
book account has received a great deal of attention 
simply because it is clearly seen how wasteful the 
open-book-account system really is with the tying up 
of hundreds of millions of dollars in open credits— 
real money that released could be of untold value to 
the owner either for immediate expansion, for invest- 
ment in materials, for carrying him over difficult pe- 
riods, or for investment in Liberty loans or in other 
Government securities; money that today is so much 
needed to carry on and to win the war. 


TRADE-ACCEPTANCE METHOD 


The value of the use of the trade acceptance is so 
clearly seen by minds that have applied themselves 
to the subject that in October, 1917, the American 
Trade Acceptance Council was organized to direct a 
nation-wide campaign for the general adoption of the 
trade-acceptance method in this country, in substitution 
for our existing open-book-account system. 

The use of the trade acceptance means a considerable 
change in the methods of transacting business, and 
there are many problems still to be solved and diffi- 
culties to be overcome in connection with this change: 
but we now face a period when we must not only be 
conservative but when we must look forward to the 
time of reorganization and of reconstruction after the 
war. And just as we have cleaned our house and 
strengthened our position to carry us through these 
troublesome times so should we provide means whereby 
all available assets are liquid and in such tangible, us- 
able form that we may have them at hand. 

The open accounts receivable standing on our books 
represent money tied up in unusable form. It is granted 
that the accounts are good and that they will be paid 
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at maturity or within a reasonable period thereafter. 
It is also granted that a certain percentage, and per- 
haps a large percentage, will be paid, less cash discount 
on prepayment terms if such be given; but in any event 
large sums are outstanding and will continue so, where- 
as by the adoption of the trade acceptance they are im- 
mediately converted from open accounts receivable into 
trade acceptances receivable. The accounts with buy- 
ers are closed and the sums of the trade acceptances 
receivable in hand are immediately available for their 
full value less the discount charge for conversion into 
cash, this cash being then immediately available for cur- 
rent purposes. The seller thereby promptly obtains the 
use of the money involved and the buyer loses nothing 
on the transaction. He has simply indicated by his 
signing the acceptance his acknowledgment of the de- 
livery of the merchandise against his order, his obliga- 
tion for the amount due and his intention to pay at 
maturity date whenever that may be. 


PRESUMED INTENTIONS 


It is to be presumed that these were the intentions of 
the buyer under the open-book-account system, so that 
the buyer has suffered no loss in giving the seller his 
acceptance, but on the contrary, he has made a dis- 
tinct gain in that he has shown clearly his intention 
to pay, and when the acceptance is presented to his bank 
for settlement the bank sees and understands that the 
acceptor has fulfilled his obligations. The gain to the 
acceptor lies in the fact that the bank obtains the op- 
portunity to realize the prompt settlement of accounts 
involved, and to see the good business methods of the ac- 
ceptor which can only result in a better feeling of se- 
curity on the part of the bank when the acceptor of 
trade acceptances comes to the bank for accommodation 
on his one name paper, if occasion for this accommoda- 
tion should arise. 


INDORSEMENT OF TRADE ACCEPTANCE 


The Federal Reserve Board has given its unquali- 
fied indorsement to the trade acceptance. It has em- 
powered the Federal Reserve Banks to accept trade 
acceptances at a preferential rate of discount, usually 
one-half of 1 per cent. It is recognized that it is 
distinctly self-liquidating, short-termed commercial 
paper, indicating on its face that it is an obligation 
arising from the sale of goods and an acknowledgment 
in writing that the customer will pay a definite amount 
at a given date. Therefore it is paper that is distinctly 
acceptable above all others to the Federal Reserve 
Bank either from banks or in other open-market trans- 
actions. 

It differs from the plain or ordinary promissory note 
in that the note may represent borrowing for any pur- 
pose and does not necessarily represent transactions of 
a self-liquidating character. It may represent the value 
of goods that have not or may not be sold or that are 
unsalable. It may represent book accounts of an un- 
known character or it may be drawn and sold for pur- 
poses of speculation or for diversion into outside enter- 
prises, for capital or plant account or for purpose of an 
unliquid or of an obscure character whereas the trade 
acceptance can only be given for a current transaction 
signed by one party to the transaction and accepted 
by the other party. 
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The President’s Readjustment and Recon- 
struction Commission—III 


By WINGROVE BATHON 
Washington Representative of the McGraw-Hill Co., Inc. 





Previous articles in this series have suggested 
and urged the appointment by the President of 
the United States of a readjustment and recon- 
struction commission to begin to deal now with 
vital problems in industry which will be pre- 
sented after the war. It was pointed out that 
many other countries, notably among them Great 
Britain, have already begun to attempt to solve 
after-the-war problems, and the personnel of a 
suitable commission selected from the ranks of 
American industry was presented in the first 
article in this series, the second article having 
dealt with the personnel suggested for an ad- 
visory council taken from the ranks of Govern- 
ment officials to work with such a commission. 





scribe some of the far-reaching work being done in 
this connection by Great Britain, and its presenta- 
tion is for the purpose of showing the necessity for 
American industry to begin now through a readjust- 


I: WAS promised that the third article should de- 


ment and reconstruction commission, preferably the 


President’s own commission, responsible only to him, 
to prepare to solve after-the-war problems. It may be 
well to state at the beginning that this description of 
Great Britain’s Ministry of Reconstruction is taken 
from the official reports of the British War Cabinet to 
Parliament and furnished to me by Arthur Willert, sec- 
retary of the British War Mission at Washington for 
the purpose of this article. These reports include the 
year 1917 and have just been received in Washington. 

After tracing the Ministry of Reconstruction in Great 
Britain from its early stages, before the ministry was 
established by the New Ministries Act in July, 1917, 
and during the time the agency of reconstruction con- 
sisted of a committee of ministers of the crown, the 
War Cabinet reported that it was found necessary to es- 
tablish a Ministry of Reconstruction to continue for 
the duration of the war and for a period of two years, 
or less, after its conclusion. It was declared that a 
prime minister upon whose shoulders fell the responsi- 
bility for the conduct of the war could not personally 
assume a day-to-day responsibility for guiding the Re- 
construction Committee’s work. It was stated that the 
government at all times had been aware that as the 
war continued and its pressure on every side of the 
national life increased, the intensity of the struggle in 
itself enhanced the importance of the reconstruction 
problems which had to be faced, and that Parliament 
and the country were not slow in realizing that there 
was coming into existence a number of questions of the 
utmost importance which must be answered not after 
but before the conclusion of the war. 

The Minister of Reconstruction then appointed as- 
sumed office in August, 1917, and his functions are de- 
fined as follows: 


“To consider and advise upon the problems which may 
arise out of the present war and may have to be dealt 
with upon its termination, and for the purposes afore- 
said to institute and conduct such inquiries, prepare 
such schemes, and make such recommendations as he 
sees fit; and the Minister of Reconstruction shall, for 
the purposes aforesaid, have such powers and duties of 
any government department or authority which have 
been conferred by or under any statute as His Majesty 
may by order in council authorize the Minister to ex- 
ercise or perform concurrently with, or in consultation 
with, the government department or authority con- 
cerned.” 

In other words, as was brought out during the debate 
which resulted in the creation of the ministry, the 
minister in charge does not exercise executive func- 
tions: he appoints committees; he initiates experi- 
ments; he frames schemes for action with a view to 
conditions after the war; his powers are not exclu- 
sive and do not shut out other departments; he assists 
the other departments, provides them with information 
and helps them “to build a bridge which will safely 
carry us over from war to peace conditions.” The 
British Parliament found that the creation of a recon- 
struction agency was desirable because various govern- 
ment departments are approaching various problems in 
their own way, each drawing up reports or memoranda, 
and that what was needed was a coérdinating element 
not especially attached to the work or to the traditions 
of any one of the departments concerned. The Solicitor 
General of Great Britain, speaking in debate, said that 
what was needed was “a comprehensive coérdinating 
mind, a fresh mind, and at the same time an authorita- 
tive mind, that will bring together the several con- 
tributions of the various specialized departments.” 

The Ministry of Reconstruction was then formed. 
For the purposes of administration the department was 
divided into branches dealing respectively with com- 
merce and production, including the supply of ma- 
terials; with finance, shipping and common services; 
with labor and industrial organization; with rural de- 
velopment; with the machinery of government (cen- 
tral and local), health and education, and with housing 
and internal transport. 


AN ADVISORY COUNCIL APPOINTED 


The Minister of Reconstruction then appointed an 
Advisory Council “representative of all the leading 
interests concerned in reconstruction, and it is his hope 
by consulting the council freely and regularly to secure 
a representative consensus of opinion on any proposal 
which may be referred to him for advice or which may 
be initiated in the department.” This council is organ- 
ized very much like the Pan-American Financial Con- 
ference held in Washington at the beginning of the war 
was organized, and very much like the old War In- 
dustries Board of the Council of National Defence of 
the United States. In other words, experts in each line 
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are named to serve with government representatives. 
The council, like the administration of the Ministry of 
Reconstruction, is divided into sections, and it is stated 
that its membership “has been so arranged that in each 
section all the principal interests represented on the 
council should find a place; thus there are representa- 
tives of labor on the finance section as well as financiers ; 
there are business men as well as agriculturists on the 
section dealing with agriculture, and so on.” 

The meetings of the sections of the ministry and the 
council are private, but it is known that they have al- 
ready dealt with the standardization of railway equip- 
ment; the postwar rationing of industries; the estab- 
lishment and functions of trade organizations; the or- 
ganization of rural information centers; the establish- 
ment of industrial courts; house planning from the 
point of view of domestic economy; the future organ- 
ization of voluntary women’s work, and the conditions 
required for maintaining a supply of efficient agricul- 
tural labor. 

COMMERCE AND PRODUCTION 


The section dealing with commerce and production is 
investigating (1) the supply and control of raw ma- 
terials after the war; (2) the financial facilities for 
British commerce and industry after the war; (3) the 
preservation of industries which will play an essential 
part in reconstruction but are in extinction through fail- 
ure of supplies of material or labor; (4) the financial 
risks attached to the holding of trading stocks; (5) 
trusts and combinations, with special reference to the 
protection of the consumer; (6) the establishment of 
new industries after the war, a committee having been 
especially appointed to consider this question so far as 
the engineering industries are concerned, a parallel com- 
mittee considering the labor questions involved; (7) 
the volume and nature of the demand for British goods 
after the war, and (8) improvements in trade organ- 
ization for the purpose of more economical production, 
distribution and marketing, and expediting the turnover 
from peace to war. 

The section dealing with finance, shipping and com- 
mon services, in conjunction with the treasury, is con- 
sidering the question of currency and exchange after the 
war, and under this section an advisory council section 
is at work on the disposal of government stores after 
the war. 

The section dealing with labor and industrial organ- 
izations has agreed with the British Board of Trade 
and the Ministry of Labor that “a concerted effort 
should be made to promote in as many industries as 
possible representative organizations to advise the gov- 
ernment as to the views and needs of the industries on 
the various industrial and commercial problems that 
will affect them during the reconstruction period. The 
Ministry of Labor is to proceed with the formation of 
permanent industrial councils. A conference of trade 
organizations is being established at the Ministry of 
Reconstruction, consisting of three employers, three 
trade unionists and representatives of the Board of 
Trade, the Ministry of Labor and the Ministry of Re- 
construction. The Minister of Reconstruction has de- 
cided to refer to the Industrial Section of the Advisory 
Council the question of establishing corresponding or- 
ganizations in engineering and in railways. 
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This section (dealing with labor and industrial organ- 
izations) apparently is further along with its work than 
any of the other sections, for reports have been sub- 
mitted on unorganized trades and works, and probably 
by now on conciliation and arbitration. A general sur- 
vey of industrial policy as a whole has been prepared, 
going into the law and labor in merchant shipping, war- 
time departures from trade-union practices, industrial 
courts, industrial structures, apprenticeship, the rein- 
statement of returning soldiers and sailors and inter- 
national labor legislation. Furthermore surveys have 
been undertaken of industrial methods; inquiry is be- 
ing made into juvenile employment; the question of 
army demobilization, it has been settled, makes the 
Ministry of Labor responsible for the returned soldier or 
sailor, and the Ministry of Reconstruction is to deter- 
mine the priority of different trades; a complete list of 
public works which have fallen into arrears has been 
prepared so that surplus labor may be usefully and 
rapidly employed, and the Ministry of Munitions has 
begun work on the special problems arising out of its 
work. 

The section dealing with rural development is examin- 
ing (1) the working of the Small Holdings Act and the 
future of urban war allotments; (2) a report made by 
the Forestry Committee; (3) the rural-housing prob- 
lem; (4) the organization of county offices for advice 
on agriculture; (5) title redemption; (6) village in- 
dustries,and (7) the report of the Land Acquisition 
Committee. 

The section dealing with the machinery of govern- 
ment, health, education, etc., is negotiating through a 
committee on the distribution of functions in regard to 
the formation of a ministry of health and is studying 
reports which have been made (1) on the functions of 
the Poor Law authorities; and (2) on adult education. 


A MINISTRY OF HEALTH 


The section dealing with housing and internal trans- 
port, with a view to facilitating work in connection 
with housing, has set to work committees on (1) sup- 
ply of building materials; (2) house-building construc- 
tion and (3) on building by-laws. Special investigations 
are being made by this section on (1) control of public- 
utility societies; (2) town planning; (3) rings in the 
building trade; (4) the working of the Small-Dwellings 
Acquisition Act; a general review of the problem of in- 
land transport is also being made, the portions dealing 
with roads and canals having been completed. Further- 
more, the ministry is in consultation with the Board of 
Trade concerning the future of the railways (including 
light railways) of Great Britain, and an inquiry has 
been begun into the question of storage and distribu- 
tion as essential elements in transport policy. 

This article is intended to be but a-brief outline of 
the monumental amount of work being done by the 
British Ministry of Reconstruction; but it might be well 
to hark back for a moment to some of the points being 
taken up by the various sections. In the section deal- 


ing with commerce and production the report of the 
British War Cabinet to Parliament states that the ques- 
tion of the “volume and nature of the demand for Brit- 
ish goods after the war” and the question of “improve- 
ments in trade organization for the purposes of more 
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economical production, distribution and marketing and 
of facilitating the turnover from peace to war” are 
being handled in consultation with the British Board of 
Trade and the Department of Overseas Trade, and that 
“a comprehensive scheme of work has been prepared.” 
The British Cabinet thus states the problem: 

“After the war there will be a world shortage of cer- 
tain materials, and the shortage will be accentuated by 
the difficulty of finding tonnage. On the other hand 
there will be a great demand for manufactured goods.” 

The comment of the cabinet report in this connection 
will no doubt be found interesting. After stating that 
the results of inquiries will be used to determine the 
order that the demands of the trades at home and of the 
colonies shall be met, and “in what proportion raw ma- 
terials shall be directed into certain channels, in what 
directions the demands for labor, power, tonnage and 
credit is likely to be-most intense,” it is stated: 

“It is not a question of arbitrary restriction or of 
protecting some industries or developing others—it is 
a question rather of directing to the most productive 
purposes such materials as will in fact be available, and 
of furnishing industry with the necessary facilities, 
including information for making these purposes ef- 
fective. The desire of the government is to leave the 
industries to ration themselves under certain general 
principles for which the government must take responsi- 
bility. What those principles should be and what form 
of central machinery should be devised for this purpose 
is one of the first questions on which the Advisory Coun- 
cil is asked to report.” 

(Continued on page 1115) 


The Modern Foreman—What Is His 
Present Job? 


By A. ELLSWORTH 


In an article on page 799 of the American Machinist, 
“Entropy” inquires “What is the job of the modern 
foreman?” and then promptly disposes of his query 
by demonstrating (1) that the only job left to the poor 
fellow is to act as a sort of intermediary instructor 
for the purpose of imparting to the men the instruc- 
tions he himself has received from higher up, and 
(2) that there “ain’t no such person.” ; 

To render it doubly difficult of accomplishment for 
a nonexistent person the job necessitates his becoming 
something between a school teacher and a college pro- 
fessor without adopting the methods (and presumably 
without exhibiting the failings) of either of them. 

“Entropy” says “there are foremen who have excep- 
tional ability to train men, but the number of them 
who go at it intelligently is almost zero.” As he had 
previously said that “the only hope which a foreman 
has today of making himself valuable is through lead- 
ing his men” it is easy to see where he gets off. 

He also takes a slam at the old-timer when he says: 
“We have a planning department, an efficiency depart- 
ment, and an engineering department to do what he 
[the old man] half did.” 

Not on your life, “Entropy.” The old man got away 
with the whole job every time or went out of business, 
and the percentage of failures were low in those 
days too. 
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The net result of your line of reasoning is to prove 
that not only are there no foremen now, but that there 
never were any, which conclusion is amply refuted by 
the present high standing of the mechanical arts. The 
old man of twenty, thirty or forty years ago not only 
performed all of the duties of the “departments” above 
mentioned, and performed them well, but he was also 
past master of the gentle art that is the “only hope” 
of his present-day successor-—that of teaching the cubs. 
I have been in the shops for 30 years and have known 
many successful foremen, most of whom were “leaders,” 
not “drivers”; few were “terrors,” and none “thumbed 
their noses at the proprietor.” I have known foremen 
who did all the things that were bad and few of the 
things that were good, and by a strange coincidence 
these men were usually the unsuccessful ones. 


NUMBER OF OLD-TIME FOREMEN 


Judging by the number of shops and industries that 
are delivering the goods (which the newspapers do not 
mention), I believe there must still be a great many of 
the old-time foremen on the job or that living testi- 
monials of their teaching ability are filling their shoes, 
while the number of industries that are failing in this 
respect (of which the aforesaid papers keep us fully 
informed) indicate that in too many instances the “effi- 
ciency departments,” “planning departments,” etc., are 
holding frantic gabfests, each trying to determine which 
of the others is to blame for lack of production. 

The trouble is not that there is no material from 
which to evolve the old-time foreman, but that the men 
who possess the necessary qualifications are too modest. 
Egotism was never a characteristic of the successful 
mechanic; his work was performed efficiently, faith- 
fully—and quietly, and the only reward he coveted, 
besides board and clothes for his family, was the con- 
sciousness of a good job well done. Unfortunately his 
place is now being frequently usurped by the modern 
faddist, whose divinity is the micrometer and who, in 
his fanatical pursuit of a degree of accuracy and effi- 
ciency that is for him of all persons impossible of 
attainment, loses sight of the necessity for immediate 
productior. 

The “engineering department” that lays down com- 
mercially impossible tolerances, the “planning depart- 
ment” that devises impractical methods of handling the 
work, and the “efficiency department” that insists upon 
rigid conformity to a system evolved usuaily by some- 
one who never filled a workman’s shoes and who there- 
fore possesses at best a hazy knowledge obtained at 
second hand of the conditions under which the latter 
works and of how these conditions affect him, are chiefly 
the cause of the breakdown of some of our present-day 
necessary industries. Each of these departments strives 
to attain its own chimerical ideas, each wildly en- 
deavors to shift the blame so glaringly in evidence, 
and each is intolerant of the conditions imposed upon 
it by the others. If the men back of them—the men 
upon whom the final responsibility must rest—would in 
each case select one of the old-time foremen, give him 
a big stick and authority to use it, and then go where 
the howls of the “departments” could not reach them, 
the problem would be in a fair way to being solved. 
This is the condition that must be met, “Entropy,” on 
our march to Berlin, and we’re going to get there! 
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The Slacker 


By Berton BrRALEY 


Said Michael O’Leary to Patrick McCreery, 
“You sure make me weary the way that you work; 
Last week you lost one day, and this week—on Monday— 
You laid off completely. Bedad, ye’re a shirk!” 
Said Patrick McCreery to Michael O’Leary, 
“Well, what if I did?—and I did, it is true— 
If I grab off a play-day or two around pay-day 
I guess it’s my business and nuthin’ to you!” 


Said Michael O’Leary to Patrick McCreery, 
“Me son is a soldier who’s fightin’ in France; 
He’s got to have trifles like helmets and rifles, 
Or else with the boches he won’t stand a chance. 
He needs to have batteries—guns that’ll shatter his 
Enemy’s trenches before an attack— 
And motors to carry his camp commissary 
And ships that’ll bring him the things he may lack. 


“But when you are shirkin’ yer job, or ain’t workin’, 
You’re holdin’ him up on his arms and supplies ; 
For, get this straight, neighbor, when you slack your labor 
You’re doin’ more harm than a half dozen spies. 
There’s need for the keenest of work—each machinist 
And fireman and blacksmith should stick to the job 
In war-time conditions to make the munitions 
To help smash the Kaiser and all of his mob. 


“And so,” said O’Leary, “your ways make me weary; 
You throw down me son as he fights Over There; 
To loaf is a bum thing—you bet it means something 
To me when you’re slackin’ from doin’ -your share!” 
Said Patrick McCreery to Michael O’Leary, 
“T never have thought of it that way before; 
But now that I see it I sure will agree it 
Ain’t me that’ll loaf on the job any more!” 


Reprints on request. 
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group of machine parts shown 
in the illustration, Fig. 20. 








N OUR regular rounds 
()e: the machine shops 

below decks of _ the 
“Vestal” let us stop for a little 
while on the port gallery over 
the main shop and examine 
into the details of operations 
carried on there in lathes and 
milling machines. There are 
many examples of these two 
classes of tools in this part of 
the shop, besides a number of 
machines in the line of sensi- 
tive drilling machines, grind- 


By FRANK STANLEY 


The repair-ship’s operations include the making 
of many small and medium-sized parts, such as 
connecting-rods, pump eccentrics and other mem- 
bers for motor-boat engines, pinions for deck 
winches, pump plungers, rods, etc. 
of work handled is the overhauling of machine 
tools for different ships, and one subject covered 
in this installment is the planing and refitting 
of the bed, carriage, and head and foot stocks 
of an engine lathe from one of the battleships. 
ing machines, arbor presses. _ , 





The two coarse-pitch steel 
pinions at the right and left 
sides of the group are new 
deck-winch parts made to re- 
place similar pinions of bronze 
that would break after only 
comparatively short use. The 
duty imposed upon deck ma- 
chinery of this kind is natu- 
rally very severe, and it is also 
the case that. for such service 
there is none too great an 
area of metal in the section 


Another line 








and other appliances includ- 

ing the usual equipment of a small out thoroughly 
fitted-up toolroom which is located at the after end 
of the gallery. 

The several milling machines are placed at an angle 
of about 30 deg. from the longitudinal axis of the ship 
to provide for clearance of machine, work and opera- 
tors along the gallery passageway. These milling 
machines are kept busy on a varied line of small- and 
medium-sized repair jobs, though occasionally a large 
amount of machine work on new parts is manufactured 
on the milling-machine tables or between centers. 
Such parts as jour- 


between the tooth roots and 
the bottoms of the keyways. It is not surprising, 
therefore, that the pinions split or are stripped of a 
tooth now and then, especially when one considers the 
peculiar character of the load imposed under varying 
conditions of shock and stress, which is seldom, if ever, 
with anything like ideal operating conditions for 
toothed gearing. 

After their experience with other metals, they are 
now trying for better results with tough steel pinions 
accurately cut and nicely fitted and keyed to the shaft. 
There may perhaps be a field for speculation as to 
whether, with the 





nal boxes, small con- 
necting-rods, eccen- 
tric straps and the 
like are machined al- 
most entirely on the 
milling machine with 
the aid of boring bars 
and cutters of one 
kind or another, fac- 
ing tools and regular 
milling cutters of 
various types. Ex- 





pinions break proof, 
some other member of 
the winch may not let 
go under justifiable 
circumstances due to 
working conditions 
with which the land 
mechanic has little 
familiarity. In any 
event these pinions 
| are excellent examples 
of high-class gear 











amples of this work FE 
are shown in the Fic. 20. 


WORK HANDLED IN LATHES AND MILLING MACHINES 


cutting as carried out 
on: the milling ma- 
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chine with the aid of the universal dividing head for These disks were sawed from a 10-in.- bar’ of’ high- 
indexing the work. gerade steel, enough stock being left on each side for 
The two disks, Fig. 21, shown between centers on facing to thickness. Then they were chucked, rough 























FIGS. 21, 24, 25, 27, 28 AND 29. VARIOUS REPAIR JOBS 


Fig. 21—Milling slots in special disks. Fig. 24—The eccentric strap and rod on the milling machine. Fig. 25—An odd drilling 
job on the milling machine. Fig. 27—Planing the lathe bed. Fig. 28—Planing the carriage Vs. Fig. 29—Planing cross-slide 


the milling-machine table are a pair from a lot of faced on one side, bored and reamed, turned around 
16 made for a special purpose for one of the fighting and rough faced on the opposite side, placed on an 
ships. The disks are finished to the dimensions shown expanding mandrel between the lathe centers and faced 
in Fig. 22, having four keyways and four slots. to thickness. Next they were placed on the rotary 
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table of the vertical slotter and the four keyways cut 
through the bore. 

The disks were again mounted on an expanding 
arbor and placed upon the dividing-head centers on the 
milling machine for the cutting of the four equispaced 





THE SPECIAL DISKS 


FIG. 22. 


slots across the periphery. The first slot was located 
by lining off the center from one of the keyways in 
the bore before mounting the disk on the arbor. This 
established a common center line for one external slot 
and the corresponding keyway. Indexing the work by 
means of the dividing head then brought the other 
outside cuts into coincidence with the corresponding 
keyways in the bore. 

Fig. 23 gives details of a bronze eccentric strap and 
rod for the pump used on the ship’s motor boats, and 
Fig. 24 shows one of the milling-machine operations 
in finishing a part of this kind. Several nearly com- 
pleted eccentric straps and rods are seen in the group 
in Fig. 20. These eccentric straps and rods are made 
on the “Vestal” in medium-sized lots, as they consti- 
tute a part that is called for with more or less regu- 
larity by the various ships for their motor-boat repairs. 
The eccentric strap and rod are bronze castings 
secured together by two }-in. studs and nuts. The ends 
of rod and strap are first milled flat to form the joint 
surface; then the two parts are jigged by a simple plate 
affair and the studs set in and the two parts assembled 
for boring. The work is then placed on the lathe face- 
plate, where it is bored and faced for the eccentric, 
or sometimes it is held in the milling machine and 
faced and bored with a fly cutter or single-point tool 
carried in a boring bar in the milling-machine spindle. 
In the latter case the work is mounted on the side 
of an angle plate, as indicated in Fig. 24, with the 
bored opening resting over a locating hub and the outer 
end supported by means of a short jack located near 
the end boss. Here the §-in. hole is put through with 
the aid of a spotting drill, through drill, boring tool 
and reamer, and the facing accomplished with end mill 
and counterbore. With the work set up in this manner 
the 3-in. slot is cut through the lugs at the top with a 
milling cutter, this being the operation specifically 
illustrated in Fig. 24. 

Another job of similar character and for the same 
class of machinery is the boring of a boat-motor 
connecting-rod. Here, as before, the strap end has 
been first fitted up and secured in place by its studs, 
and the rod body is then grasped in the vise jaws and 
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both ends bored in one setting, the table adjustment 
giving the center distance between crank- and wrist- 
pin bearing centers. The bar in the milling-machine 
spindle is used for a variety of work of this kind. 
It is provided with sevéral crosswise holes for differ- 
ent cutters, though often single-point tools are found 
to be more serviceable. 

Other work finished with boring bars on the milling 
machine is represented by the two boxes in the fore- 
ground of the group in Fig. 20. These boxes are a 
pair that have been rebabbitted, peened all over the 
babbitt surface to compress the metal thoroughly and 
then bored to size. The two box halves were set up 
together on the milling-machine table and secured _by 
straps. The metal was bored out with the boring bar, 
two cuts being taken, a sixty-fourth or less being. re- 
moved under the finishing cut. The boxes were squared 
on the table for boring by placing a parallel in one of 
the T-slots and locating the work against its projecting 
face. Sweeping out the annular oil channels at the 
end of the boxes and chipping the diagonal oil grooves 
from corner to corner completed the shop operations on 
the work. 

The plunger shown at the right of the boxes is for 
a pump, and as illustrated was completed in the lathe 
ready for mounting upon its rod, which will be noticed 
lying horizontally in Fig. 20. 

Another illustration is from a view taken in the 
same shop gallery, Fig. 25. This shows an operation 
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IG. 23. A BRONZE PUMP ECCENTRIC STRAP AND ROD 


in the milling machine, where a special instrument 
holder is set up on end on the table while a series 
of small holes is being drilled in the shell around the 
cylindrical body. It is a very awkward piece of work 
to hold, or would be, if it were to be handled under a 
drilling machine; but with the upright position in the 
milling machine the drilling operations can be completed 
without difficulty. 

Before going into the main shop below the galleries 
it will be of interest to note something of the general 
arrangement of the machine equipment in the shops 
as a whole, and for this purpose Fig. 26 may be of 
value in showing the layout of the port and starboard 
galleries and the larger deck space of the lower or main 
machine shop. 

As already noticed, there are situated on the port 
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gallery a number of lathes, light drilling machines. 
grinding machines for tool sharpening and the like, and 
these are placed on either side of the gallery deck 
between the toolroom and office inclosure. The tools are 
not drawn in detail, but their approximate positions 
are apparent from the explanatory notes as are also 
the locations of the items of equipment on the opposite 
or starboard gallery. 

The latter include several small- and medium-sized 
lathes placed athwart ship, a turret lathe, a centering 
machine, radial and upright drilling machines, etc. 
The galleries have each a width of 16 ft., and their 
length, like that of the main shop, is about 51 ft. 
The breadth of the main shop is also about 51 ft. 
at the after bulkhead, this dimension diminishing 
somewhat forward because of the sloping lines of the 
hull. 

The plan view of the main shop in Fig. 26 includes 
the principal tools, though a few of the smaller items 
have been purposely omitted to give a clearer view of 
the general machine arrangement. 


LOCATION OF MACHINES 


It will be gathered on examination of the shop plan 
that the vertical boring machine is located at the after 
end of the shop immediately over the longitudinal center 
line of the ship. The horizontal boring machine and 
the open side planer are placed fore and aft as near 
the center line as possible, while the majority of the 
other machines are placed athwart ship. 

Tool location on ship board is rather more complex 
than arranging machines ashore. While matters of 
lighting, convenience of machine operation, and avail- 
able space for handling work must be kept in mind 
just as with similar equipment in the conventional 
repair and jobbing shop, there enters the complication 
of a floor, or deck rather, that is oftentimes far from 
level in any direction, and constantly changing its 
angle of inclination and direction of slope as well. 
Fortunately with independent-motor drives the perplex- 
ing factor in the way of overhead and countershafting 
is obviated. 

Some reference has been made in an earlier article 
to the peculiar features involved in installing machine 
tools on a repair ship. Undoubtedly there is much 
to be learned yet in respect to various details of the 
undertaking. The fact that it is the intention to use 
such floating-shop equipment so far as possible with the 
vessel anchored at a naval base eliminates much con- 
jecture as to whether a particular tool] should be placed 
this, that or the other way to produce the best re- 
sults. Moreover there is bound to be more or less work 
under way at certain times with the vessel at sea, and 
it is hoped that it may eventually be possible to show 
by actual] tests just what effect is produced on different 
tools when operated under rough weather conditions. 

On the fighting ships that are more or less always at 
sea such machine-shop equipment as they carry is likely 
to be in service a great deal of the time regardless 
of wind and wave. Consequently it is not surprising 
that once in a while a lathe or some other tool is 
sent to the repair ship for general overhauling. 

Some of the illustrations show a few of the opera- 
tions recently performed by the “Vestal” in putting into 
shape a 14-in. engine lathe from one of the battleships. 
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The headstock of this lathe was stripped of boxes, 
spindle and gearing preparatory to being fitted with 
new boxes, planed on the bottom and rescraped to its 
seat on the bed. Similar operations were of course 
necessary on the bottom of the tailstock. 

The “Vestal,” by the way, receives a great many 
pieces of electrical equipment for rewinding, truing 
up and otherwise putting into shape for service, and 
the electrical shop, which is one of the most important 
of the departments on the repair ship, is never without 
ample work to keep its force busily employed. 

It was found that the shears of the bed were so badly 
worn that they required planing all over, necessitating 
planing the head and foot stocks, as indicated above, 
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GENERAL SHOP LAYOUT 


1—24-in. vertical lathe. 2—10-in. slotting machine. 3—48-in. 
radial drilling machine. 4—30-in. x 30-in. x 6-ft. planing machine. 


FIG. 26. 


56—Stairway. 6—36-in. lathe. 7—Open-side planing machine. 
8—Horizontal boring machine. 9—24-in. shaping machine. 10— 
Stairway. 11—Bench. 12—Cylindrical grinding machine. 13— 


Radial drilling machine. 14—6-ft. vertical boring machine. 15— 


42-in. gap lathe. 16—Lathe. 17—Lathe. 18—Office. 19—Pas- 
sage. 20—Bench. 21—Stairway. 22—Bench. 23, 25—Stair- 
ways. 26—Tool room. 27, 28—Benches 


planing the carriage and scraping in of all parts. The 
bed, of 6-ft. length, is shown in Fig. 27, on the platen 
of the open-side planer with the work practically 
completed so far as concerns the planing of the Vs. 
Naturally only light cuts were required, but to bring 
the ways to correct form, templets were used, prin- 
cipally of the half- or one-side type, to secure the 
exact distance between the Vs. 

Long, straight edges available made it possible to 
test the shears for straightness and absence of wind 
in any direction. 

Fig. 28 shows the carriage Vs being replaned. The 
carriage is shown resting bottom up on the platen 
of the planing machine. The planing of the Vs was 
accomplished with the aid of the same type of templets, 
but make instead of female, as those referred to pre- 
viously. 

The planing of the top of the carriage, that is, along 
the cross-slide guide, was done with the work mounted, 
as in Fig, 29, on four cylindrical plugs which were 
seated in V-blocks on parallels and which supported the 
carriage by its finished Vs, so that the planing of 
the guide was carried out in reference to the Vs only, 
thus assuring accurate results. 

The planing of the Vs in the bottom of the head 
and foot stocks was accomplished with the aid of V- 
blocks, the head and foot stocks being fitted with a 
special spindle or mandrel on which they were swung 
bottom side up with the mandrel in the V-blocks. This 
brought the Vs parallel with the spindle axis and 
parallel with each other in the head and foot stocks, 
thus simplifying the scraping operations. 
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Triple Convention of Supply and Machinery 


Trades of the 


WAR convention, at which were represented the 

A  Betiona Supply and Machinery Dealers, the 
PS Southern Supply and Machinery Dealers and the 
American Supply and Manufacturers’ Association, was 
opened at the Hollenden Hotel, Cleveland, Ohio, at 10:30 
o'clock on Wednesday, May 15. W. H. Pattison, ex- 
president of the National Supply and Machinery Deal- 
ers’ Association, presided. Over a thousand men rep- 
resenting every state in the Union and comprising a 
large percentage of the machinery, tool and supply in- 
dustries of the country were present. 

The invocation was spoken by the Rev. Andrew B. 
Meldrum, pastor of the First Presbyterian Church of 
Cleveland. Following the invocation, Mr. Pattison in- 
troduced James Rattray of the Guaranty Trust Co. of 
New York, who spoke on post-war problems. 


It is only by forcing the unconditional surrender of Ger- 
man autocracy that we can hope for a permanent and satis- 
factory peace, and as we are constructing our war machine 
for the purpose of accomplishing that great result we should 
likewise prepare for the future upon the same basis. 

When peace comes there will be a cessation of public bor- 
rowing and an end of excessive Government expenditure, 
but Government control will likely continue during the 
period of readjustment. Thereafter valuable assistance can 
be rendered by the Government in developing our resources, 
and it is to be hoped that when control ends real coépera- 
tion will begin. 


THE LABOR PROBLEM 


The labor problem will be one of the gravest after the 
war. The immediate effect of peace will be the cessation of 
war industry, and the shutting down of plants will throw 
many at least temporarily out of employment. As demo- 
bilization proceeds this army of unemployed will be consider- 
ably augmented if business activity in other directions is 
not stimulated. Immigration from Europe may still further 
aggravate the situation unless restrictions are adopted or 
other conditions enforced there that will induce labor to 
remain at home. 

At the time of the Civil War we had vast tracts of un- 
developed territory, and the migration to the West that 
followed the war solved the problem of surplus labor. 
Today conditions are different, and although our need for 
increased agricultural production is great it is more likely 
to be obtained by improved agricultural machinery than by 
large additions to farm labor. With improved means of 
transportation the whole world is now as readily accessible 
as was the interior of our country after the Civil War. To 
maintain and develop our foreign trade, emigration will be 
necessary, and to some extent that should act as a correc- 
tive of our labor troubles. 

Reserve stocks of all commodities have been depleted, and 
the necessity for production will be the real solution of our 
labor problem. There must of course be a period of re- 
adjustment, but much of the plant that has been provided 
for war purposes can be adapted to the requirements of 
peace, and if our plans are properly laid the period of re- 
adjustment can be materially shortened. 

After the war taxation must be heavy for some time to 
meet interest on and the amortization of our indebtedness; 
but as we have no external indebtedness this taxation will 
not lead to any actual depletion of our resources. although 
it will involve some changes of ownership. Owners of Gov- 
ernment bonds will receive in payment of principal and in- 
terest the revenue obtained by taxation for that purpose, 
and as these bonds are owned by over 20,000,000 people the 
burden of taxation will not be nearly so heavy as if the 
many were taxed to make payments to the few. 


United States 


Leading English bankers have referred to our Federal 
Reserve system as ideal, and have discussed remodeling the 
English system on the same lines. The Federal Reserve 
system was established after the war in Europe broke out, 
and from the way in which it has functioned in abnormal 
times there is every reason to believe that it will be ade- 
quate for all peace requirements. Under the Federal Re- 
serve Act our bankers are no longer at a disadvantage as 
compared with European bankers. They can now lend their 
credit in financing foreign trade through the acceptance of 
drafts. Branches may be established abroad. Rediscount- 
ing gives a basis for supplying the legitimate needs of 
business either through the banker’s increased ability to 
extend credit or through the issue of Federal Reserve notes. 
The gold reserves of the country have been mobilized, and 
on May 3, 1918, the total gold held by our Federal Reserve 
banks was $1,859,940,000. 


DOMESTIC TRADE 


In domestic trade gold is only useful as a basis for credit, 
but in international trade it is indispensable for the settle- 
ment of balances. The international power that we possess 
in our gold reserves is enormous. We should neither hoard 
it nor use it to promote inflation or speculation, but rather 
should it be used for the benefit of mankind in carrying 
out our ideals of universal democracy. This can be done by 
using it for speeding up production at home and making 
loans to other nations to purchase our goods. 

Our exports for the fiscal year ended June 30, 1914, were 
$2,364,579,148, and for the fiscal year ended June 30, 1917, 
$6,293,806,090. What are the prospects for maintaining 
this trade after the war? We are better equipped for pro- 
ducing, transporting and financing such business than ever 
before, but will that enable us to hold what we have ob- 
tained in the face of keen competition after the war? That 
there will be such competition is evident from the prepara- 
tions that are being made in all European countries. The 
British Trade Corporation has been authorized with a capi- 
tal of £10,000,000 to render financial assistance to exporters. 
It may also act as agent; carry on business as contractor, 
merchant or trader; promote or finance companies to en- 
gage in foreign trade; maintain information bureaus, and 
it is also inaugurating a scheme for the insurance of com- 
mercial credits. 

A British manufacturers’ corporation, consisting of about 
1000 manufacturers, is also being formed for the purpose of 
mutual assistance in export trade. These corporations are 
typical of what is being done in every foreign country, and 
if the various plans materialize keen competition in foreign 
markets is inevitable. Similar corporations are being 
formed in this country, and branch banks and foreign trade 
banks are being established to provide the necessary 
financing. 

After the war it is inevitable that there will be at least 
a temporary depression, but if we wish to make it severe 
the surest way is for leaders of industry and finance to talk 
depression and urge curtailment. Conversely, if we give 
assurances of unexampled prosperity an era of expansion 
with possibly even more disastrous results is inevitable. 
A safe and sane middle course is desirable, and if it is 
adopted peace should find us prepared to face the future 
with calm assurance that the difficulties of readjustment 
will not. overwhelm us, and with confidence in our ability 
to emerge from the conflict a new and more powerful na- 
tion, seeking in our own betterment the well-being of the 
entire world. 


G. H. Manning, of Knoxville, Tenn., president of the 
Southern Supply and Machinery Dealers’ Association, 
was next called upon, but immediately surrendered the 
floor to Alvin M. Smith, of Richmond, Va., secretary of 
the association, who said: “This is the time to co- 
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operate. Not after the war, but now. We need the co- 
operation of every man in the supply and machinery 
business if our industry is going to be of the greatest 
value to the Government in the war and also if it is 
going to survive as an active influence to cope with the 
problems that must come with peace.” 

Before calling on H. W. Strong, president of the Na- 
tional Dealers’ Association, Mr. Pattison introduced E. 
E. Strong, who was the president of the National Sup- 
ply and Machinery Dealers’ Association. Mr Strong 
said that the National Supply and Machinery Dealers’ 
Association was organized in this hotel 13 years ago. 
It was a Cleveland idea, and the wonderful growth of 
the organization has more than justified the expectation 
of its founders. Great changes have taken place since 
then, when every man had a knife in his bootleg for his 
competitor, and he was sure the influence of association 
work will be extended as time goes on. He then 
spoke a few words of welcome to the visiting members, 
extending to them a welcome to the city. He ex- 
plained that the fine weather on the opening day was 
but a sample of what had been arranged for the re- 
mainder of the week. 

R. F. Valentine, president of the Manufacturers’ As- 
sociation of Cleveland, extended the heartiest welcome 
to the visitors. 


THE LABOR SITUATION 


H. E. Miles, president of the Council of National De- 
fence, spoke on the labor situation as applied to war in- 
dustries. Mr. Miles spoke with the sanction of Secre- 
tary of Labor Wilson and Samuel Gompers of the Amer- 
ican Federation of Labor. He said: “I am glad that 
people in large groups can think of other things than 
the war, but for my part I can only think of our im- 
mediate duty, that of winning the war. To you ma- 
chinery men I have but one thing to say. Take off your 
coats and win. This is a war of machines. When it is 
won, and it must be won, it will be by the machinery 
that you gentlemen make and sell. There is no time 
nor place for debate on the various issues of capital and 
labor. All elements in America must join as brothers in 
this great work, each with the greatest confidence in the 
other.” Going into the question of labor Mr. Miles 
explained that the idea that there was abundant labor 
in the country for war work is a fallacy. Of the 
so-called skilled labor constantly applying for employ- 
ment only 10 per cent. was capable of making good on 
war work. The labor turnover is an enormous problem 
and a great waste to the nation. The solution of the 
labor problem is the factory training school. For the 
period of the war there should be a closer division of 
labor, so that inexperienced hands could learn to do 
one small operation well and then cut down the time nec- 
essary to become efficient. 


VIEWPOINT OF WAR SERVICE COMMITTEE 


Farnham Yardly of New York, chairman of the War 
Service Committee of the American Supply and Ma- 
chinery Manufacturers’ Association, said: 

It is my pleasure, Mr. Chairman and gentlemen, to 
acknowledge with thanks and appreciation the courtesy 
that you have extended our company to speak upon the 
business situation as we view it. The great change in the 
economic situation of our country, due to the war, and the 
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enormous demand for material and men, has greatly af- 
fected the factories where our goods are made and has 
very considerably lowered their efficiency. Only those who 
have been in actual contact with the situation and know 
what the superintendents, foremen and others responsible 
for output have had to contend with can have any idea of 
the labor, thought and strain that have been necessary to 
keep quality and quantity up to the standard. In some 
cases it has not been possible to do it, but that it averages 
so well under the conditions and circumstances speaks well 
for them and they should be given great credit for their 
loyalty and able efforts. 


MEN AND MATERIAL 


This economic condition can be readily understood when 
we appreciate the fact that under normal conditions this 
country expends about $30,000,000,000 a year. Our war pro- 
gram calls for an additional expenditure of approximately 
$19,000,000,000, or nearly two-thirds of our normal demand. 
There are not enough men and materials in this country to 
supply the war needs and our normal needs, and as the 
business of the day is the winning of the war the normal 
need must be subordinated and priority must be given to the 
war need. 

This war will be over when the dominant German mili- 
tary party is defeated, and not before, and we as loyal 
Americans must bend all of our energies and sacrifice all 
our personal inclinations to the end that we may hasten 
the day that peace will be declared. 

A nation at war is a persistent buyer of commodities. At 
the outbreak of the European war several such buyers 
entered our market. Their buying led to an intensifica- 
tion of the market demands. Industrial plants, in laying 
plans for expansion to care for war contracts, went into 
the market bidding for capital in the form of buildings, 
machinery and raw materials, and also for labor. In order 
to get this additional supply it was necessary to pay higher 
prices. Industries not working on war contracts found that 
it was difficult to retain their skilled labor and to get raw 
material; as a result they were compelled to offer higher 
prices or reduce their output. 

The demands upon available shipping for troop move- 
ment, combined with war losses, disrupted the machinery 
of distribution. Failure to provide railroad transportation 
adequate to meet the increasing needs of the country re- 
sulted in restricted supplies and increased cost. 

It is evident that there will be a further shifting of labor 
and that those who are now employed on the so-called lux- 
uries will find employment in the making of essentials. 
The Government will carefully scrutinize the consumption 
of raw material in order that there will be no waste of man 
power in the making of things that are not required for the 
business in which this country is now engaged. When 
peace is declared there will be a readjustment of the labor 
situation; labor will then be on a new basis and there will 
be a new standard of thought and living. 

I am also of the opinion that many, both men and women, 
who have come from foreign countries will take the oppor- 
tunity of going back to the old country and revisiting their 
families and homes. It must be borne in mind that there 
are thousands in this country who have been deprived for 
several years of the ordinary means of intercourse. These 
people are anxiously looking forward to the time when 
they can go back and ascertain the conditions of those whom 
they have left behind and of whom they have not heard 
during these long and trying years. 

We are living in days that are without parallel and which 
present new problems with the rising of each sun. These 
problems must be met as best we can and with the thought 
that there is no sacrifice too great for us to make in order 
that decency may be assured for all time on this earth. 


“Speed up your line and countershafting and decrease 
the sizes of shafting, pulleys, and the width of belts.” 
This was the suggestion for decreasing the demand for 
steel for transmission purposes made by Melville W. 
Mix, president of the Dodge Manufacturing Co. 

Increasing the speed will allow the use of smaller shaft- 
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ing, smaller pulleys and narrower belts. Shafting is one 
of the searcest commodities, yet one of the most essential. 
New installations are being made along standardized lines. 
I want to urge standardization in this line. The transmis- 
sion trade is pledged to win the war and will do its utmost 
toward that end. 

Let me urge you jobbers under the circumstances to mini- 
mize the number of sizes of standard equipment carried: in 
stock. It is advisable to operate along fewer lines. Stand- 
ardize your sizes and get along with a lesser number. By 
increasing the speed you can often substitute a smaller size. 
Help out the manufacturers by making permissible changes 
when quick action is required. Frequent small orders are 
preferable to less frequent large ones. 

This is not the time to speculate. The market will not 
be a wide one, but will be practically confined to the plants 
working on war orders. Keep track of the war orders in 
your district and trim your sails as close to the wind as 
possible, for that is the only way the country is going to 
have enough material to go around. 

The material situation is bad. Government needs must 
have first consideration. Every kind of iron and steel has 
its place in the Government program. The shafting situa- 
tion is in a class by itself. The supply of steel is far short 
of the demand. In a few months the Government require- 
ments alone will be 130 per cent. of the aggregate produc- 
tion of the country. There is a steel line like the sugar 
line and the wheat line. We must all wait our turn. In 
the meantime we can all help by conserving. Increase the 
speed, decrease the tonnage required for shafting and pul- 
leys. Thus we can help remove the load from the steel 
camel’s back. 

The whole situation is a difficult one from every angle, 
but we must accept the burden cheerfully and be ready to 
do our part. We must work together, pull together and 
understand each other. 


TWIST DRILLS, REAMERS, ETC. 


Richard T. Lane, sales manager of the Standard Tool 
Co., Cleveland, spoke on war conditions as applied to 
twist drills, reamers, etc., as follows: 

Early in the war experience showed that tools are a prime 
necessity. The problems with which we are confronted de 
not differ fundamentally from those confronting producers 
of other lines of field products. Perhaps I can bring home 
to you the part played in war by twist drills and similar 
tools by giving a few illustrations with which I am familiar. 

Take ships. Does the average American realize that we 
are now the largest shipbuilding nation in the world? Does 
he realize that Hog Island will soon be turning out a ship 
a day? Millions upon millions of holes will have to be 
irilled for this work. 

Consider the airplane. The initial order for airplanes was 
22,000 machines. Today the conservative estimate of the 
number of machines which will be needed before we are 
through is 100,000; and for 250 squadrons containing 4000 
to 5000 machines $750,000 worth of small tools are required 
for the repair kits to go with these machines, hangars and 
repair shops. 

Motor trucks. It required the combined capacity of all 
the truck factories two years to produce 15,000 trucks for 
the Allies. The initial United States order was three times 
that figure and the present requirements are estimated at 
150,000 trucks. 

Munitions. One Ohio concern having secured an order 
‘or 3000 to 4000 detonators, just a part of a shell, purchased 
5140,000 worth of small tools. 

Artillery. People get their idea of artillery from the 
elics of 1812 mounted on the public square. The modern 
tield gun with its breech mechanism, recoil device and other 
features is an intricate machine. The Government esti- 
mates for field artillery call for $6,000,000,000. 

Rifles and machine guns. Millions of the former and 
tens of thousands of the latter are required. On one order 
from the Russian government one company sent in an order 
for $250,000 worth of milling cutters and later increased it 
to $700,000. 


Railroad facilities. We read about the recent order of 





Speed Up—We have got to win the war 





1097 






cars and $60,000,000 worth of locomotives and think that is 
quite an order, yet it is not three months’ work for the 
Baldwin Locomotive Works. Their capacity when the war 
started was 1450 locomotives a year. Now it is 5000. They 
are turning out a finished locomotive down there every hour 
in the day. 

If the increased demand for small tools had been uniform 
it would have been a comparatively simple problem, but 
it wasn’t. On some sizes the demand has remained about 
the same; on others it has increased 400 and 500 times. 
Some sizes we carry in stock; others we order ahead for 
14 months. Formerly we kept 30,000 sizes and kinds of 
tools in stock, but not so today. So anticipate your needs 
as much as possible. Do not wait until you-are out of a 
thing before ordering. It is the man who has been taking 
small orders and has had the goods steadily dribbling 
through all the time that is selling the small tools today. 


BELTS AND BELTING MATERIAL 


“It is no longer a question what belting is the best,” 
said William Brooks Covell, president of the Inter- 
national Leather and Belting Co., New York. “We 
must keep the wheels turning at any cost. The Gov- 
ernment is taking all the best grade of leather for its 
own purposes. The inferior leathers are already in de- 
mand and the Government hasn’t scratched the surface 
of the leather demand. It is the duty of the belt manu- 
facturers to make good as the War Board desires. My 
advice is to fill your racks. There can be no question 
of picking and choosing, the wheels must be kept turn- 
ing.” 

A few figures were quoted by N. J. Clarke, secretary 
of the Upson Nut Co., to bring home to the audience 
the necessity of bolts and nuts in the war program. 


One instance I want to bring to your attention, he said, 
is that of an order for 2000 hangars for housing airplanes, 
each with a capacity of four machines. This order required 
6,000,000 %-in. machine bolts. On an order for artillery 
wheels 16,000,000 wheel boits all of one size were ordered 
at one time. The freight-car order just placed requires 
15,000 tons of rivets. On one order for 129,000,000 bolts 
the industry was able to furnish 25 per cent. of the order 
from stock by calling on all manufacturers. As you de- 
plete your stock do not overlook the necessity of ordering 
for replacement under the priority number. 


THE TRADE ACCEPTANCE 


Ernest Du Brul of the Miller, Du Brul & Peters Man- 
ufacturing Co., Cincinnati, gave an interesting exposi- 
tion of the trade acceptance in the following: 


A trade acceptance, in a few words, is a signed memo- 
randum given by the buyer to the seller stating that he 
owes a certain sum of money and intends to pay it at a 
certain time. The trade acceptance can also be called a 
draft, but trade acceptance sounds better. It is a strange 
thing that American business men should have such a fear 
of the draft or the note. They seem to think that they 
are under more obligation to honor a draft than to keep 
a verbal or tacit promise. They seem to forget that credit 
depends on one thing alone—how a man meets his obliga- 
tions when due. 

A trade acceptance is a bill of exchange. It is not a new 
thing. The trade acceptance was first used by the Venetian 
and Florentine bankers of the fifteenth century even to the 
exact phraseology, which still persists: “For value received 
in merchandise.” Trade acceptances were used widely in 
this country before the Civil War. Single-name notes came 
into use as the results of the destruction of the Second Na- 
tional Bank by Andrew Jackson, and the last two-name 
paper disappeared when the country went on a cash basis 
during the Civil War. 

The man who boasts that he is doing business on a cash 
basis confesses that he is inefficient. Credit is an asset and 
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a man is a business slacker if he has credit and does not 
use it. 

The Federal Reserve Bank is a commercial trading propo- 
sition and must be kept so. It is elastic because it is com- 
mercial, and by reason of its elasticity it is able to stabilize 
the financial condition in times of strain and keep the busi- 
ness of the country on its feet. The Federal Reserve Bank 
must continue to deal only in commercial and short-time 
paper which depends upon the sale of merchandise and 
which is therefore self-liquidating. 

The trade acceptance not only keeps the money flowing 
but actually creates new negotiable, liquid credit, which is 
as good as money for purposes of trade. Trade acceptances 
clear up all dispute as to money being used and they can 
be discontinued and cashed without the expense of notes. 

The open-book-account system of credit in this country 
is nothing more or less than rotten inefficiency and finance. 
In selling goods get cash if you can. The next thing to 
cash is a trade acceptance which can be taken to the bank 
and turned into money. If your paper is strong or rein- 
dorsed insist on a preferential rate; you are entitled to it. 


PATRIOTISM AND ENDURANCE 


“There will soon come in this war a time which will 
call for hard endurance,” declared Charles W. Asbury 
of Philadelphia, president of the Hardware Manufactur- 
ing Organization for War Service. “It will be a time 
when every business man and manufacturer will have 
to search his soul and ask himself whether or not his 
motives are selfish or unselfish, Few people in the 
United States yet realize the magnitude of the job we 
have undertaken. This is no time for bickering and 
quibbling. The people in Washington are doing the 
best.they know how, and every man and every industry 
in the country not only should but must sink the in- 
dividual interest of his firm in a common organization 
of his industry as a whole so that it may be placed at 
the disposal of the Government as a unit.” Mr. Asbury 
deprecated the presence in Washington of so many rep- 
resentatives of individual firms taking up the time of 
the Government; and urged that every industry organ- 
ize a war board with offices in Washington to act as a 
point of contact between the industry and the Gov- 
ernment. “The most highly trained technical men in 
every industry and the men in whom are represented 
years of experience in the various lines should be placed 
at the disposal of the Government to coérdinate and 
direct the efforts of each industrial unit 
_“Your boy and my boy are ‘over there.’ When they 
send in a requisition for a thing we have got to get 
it, and get it quick.” 

H. W. Strong of the Strong, Carlisle & Hammond Co., 
president of the association, spoke as follows: 


When we met in convention at Memphis it was only 10 
days after the President’s declaration that a state of war 
existed between this country and Germany. More than a 
year has passed and the conditions which at that time were 
so new and strange to us have become much more accen- 
tuated, and it is each day more evident that there is only 
one real problem in the world today, and that is the best 
and quickest method of defeating Germany. Whatever may 
have been the temper of the American people at the begin- 
ning of the war there is nothing more absolutely certain 
than that suspicion and distrust of the methods of the Ger- 
mans came into existence in the fall of 1914 and with each 
succeeding demonstration of the premeditated and officially 
directed cruelty, lust and bestiality of which they were 
guilty the suspicion and distrust grew into the certainty 
that it was not Germany alone but the essence of pagan- 
ism that England, France and Italy were fighting, and with 
this knowledge came the conviction that there could be but 
one side on which we as Americans could feel at home. 
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Since then we have seen our people turn from a long 
period of peace to a most determined attitude which has en- 
abled us to get our war machinery under way so that today 
we have an efficient fighting force in France and Flanders 
and which is gathering momentum every day. The utmost 
effort we can make is none too great for the great cause 
in which we are privileged to fight, and any assistance we 
can lend is not only a privilege but a duty. 

On Apr. 2 we sent to the Secretary of the Navy and the 
Secretary of War a letter reading as follows: 

“This association offers its services and codperation to 
the War Department of our national Government in the 
present crisis. Our thought is that we could be of practical 
value in the event that certain merchandise was needed 
and that your department wishes aid in locating such mer- 
chandise. Our motive is purely patriotic, and our hope is 
to be of practical assistance in locating needed merchan- 
dise which may be very scarce, but which our facilities 
would enable us to loeate at the expense of the association, 
through telegraphic inquiry among our members and others 
whom we know to be handling the lines of merchandise in 
question. As an indication of the goods handled by the 
members of this association we mention the following rep- 
resentative lines: (a) Mechanics’ tools, both hand and large 
tools of a great variety of styles, kinds and sizes; (b) 
shovels and all contractors’ tools, such as are used in 
excavating and construction work; (c) machinery for the 
transmission of power, such as pulleys, shafting, leather 
and other kinds of belting, etc.; (d) all kinds of edged 
tools; (e) steam, gas and water pipe and valves and fit- 
tings for same; (f) all styles and sizes of screws, nails, 
studs, ete.; (g) machine tools (lathes, planers, drill presses, 
milling machines, shaping machines, etc.); (h) engines and 
boilers and various packings and fittings for same; (i) 
engineers’ tools, such as stocks and dies for threading pipe, 
wrenches, etc. 

“The lines of merchandise handled by the members are 
catalogued by them in books ranging from 800 to 2000 
pages, illustrating, describing and pricing such merchan- 
dise, and the indexes of these catalogs contain sometimes 
as many as 3000 different articles carried in stock. 


OurR MOTIVE 


“We repeat that our motive is to be of aid to the Gov- 
ernment, and we have hesitated to send this message lest 
it be construed as an effort to promote the sale of goods 
by our members. That is the furthest from our thoughts, 
as we are indifferent to it, but only desirous of rendering 
a substantial, helpful service.” 

To this offer we had replies acknowledging our sugges- 
tions of assistance and we have throughout the year been 
able to secure for the army and the navy a great amount of 
material in the way of small tools and supplies as well as 
machine tools. The response from the membership to these 
inquiries from the War Department has been very prompt 
and has given evidence of the hearty interest of our mem- 
bers in the war and their desire to support the administra- 
tion in every material way. 

Realizing that we have not as yet begun to make any 
of the sacrifices which our allies have been making for 
nearly four years and realizing that our efforts as a nation 
have not been as yet sufficient to make us feel boastful in 
any degree, still we cannot help but feel an enormous con- 
fidence in the valor and effectiveness of our boys who have 
gone to France. In a letter received the other day from a 
friend, a captain in the medical service, who has been in 
the British army in France for the past year and who is 
now with the American Expeditionary Force, he said: “The 
great consolation in the midst of much disappointment is 
the fact that the man who hasn’t boasted, the man about 
whom you do not hear much, has made good, and that man 
is the common soldier. He has experienced hardships and 
everything that came his way without a murmur and when 
he was put up where the shells were breaking around him 
and saw his pals getting killed beside him, instead of get- 
ting his goat it just made him mad and he stuck it out and 
eried for more.” 

Since the acquisition by Germany of the iron, coal, man- 























June 27, 1918 


zanese, copper and oil deposits of southern Russia as well 
as her access to the wheat field of Ukrainia no man can 
say how much their power of aggression and particularly 
how much their power of resistance has been increased: 
we only know that it has been increased enormously and 
that it will require a tremendous amount of effort to see 
through the undertaking upon which we have entered. In 
order to carry on the struggle with the greatest energy it 
behooves us all to attend to our business with greater care 
than at any time in the past and to endeavor so to manage 
our affairs that we can give the Government the greatest 
amount of financial aid as well as the most cordial and 
determined support in every way. Although times like the 
present make extra demands on every one of us there is now 
even more necessity than ever before for association work. 

With the tendency to put the business of the country on 
a war footing all strictly nonessential lines which may be 
carried by the supply trade should in my belief be either 
abandoned or materially reduced until after the war. Ir 
the city of Cleveland alone there are probably several hun- 
dred thousand dollars tied up in stocks in the various sup- 
ply houses for which the demand is not great enough to 
warrant such an investment. If these stocks are sold out 
and the inventory allowed to run down so that the capital 
can be used in other lines which are directly contributing 
to the war needs of the country if will be of direct assist- 
ance to the Government. 

There can be no room for doubt as to the economic sound- 
ness of our position. The supply business has developed 
because of the imperative need for supply depots which can 
distribute at a low overhead cost the products of hundreds 
of different manufacturers, and I see no reason why this 
fundamental function of ours should be suspended com- 
pletely or in part because of war conditions. As a matter 
of fact the more intensely our customers are operating 
their plants the more necessity for us to supply their im- 
mediate requirements without delay, which will be possible 
only if the members of this association are in position to 
keep up their stock of supplies. I would urge upon my suc- 
cessor the advisability of appointing a committee to pre- 
sent to the administration some workable method whereby 
supply dealers may secure reasonable delivery from manu- 
facturers of the various lines which they carry in stock and 
which are sold at the present time almost exclusively to 
manufacturers who are working on war orders. 


NATIONAL PIPE AND SUPPLIES ASSOCIATION 


Preceding the triple convention separate conventions 
were held at the same place by the National Pipe and 
Supplies Association, the National Supply and Machin- 
ery Dealers’ Association, the American Supply and Ma- 
chinery Manufacturers’ Association and the Southern 
Supply and Machinery Dealers’ Association. - 

L. C. Huesman of the Central Supply Co., Indianap- 
olis, was reélected president of the National Supply and 
Pipe Association, and George C. Denny of Savannah, 
Ga., and Rollin S. Woodruff of New Haven, Conn., were 
reélected first and second vice presidents respectively. 
George F. McIlvaine of Pittsburgh will continue as 
secretary-treasurer, this being his ninth consecutive 
term. 

In a resolution which was immediately telegraphed to 
President Wilson the association recorded its loyalty 
to the administration, urged carrying the war to a suc- 
cessful conclusion and pledged its membership, re- 
sources and organization to that end. 

The American Supply and Machinery Manufacturers’ 
Association elected as its president Melville W. Mix of 
the Dodge Manufacturing Co., Mishawaka, George T. 
Daley of the Oliver Iron and Steel Co. and Muir B. Snow 
of the Detroit Twist Drili Co. were elected vice presi- 
dents, while F. D. Mitchell of New York was continued 
as secretary-treasurer. 
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Papers were read by H. F. Kramer of Pittsburgh and 
H. W. Strong of the National Supply and Machinery 


Dealers. J. D. Nicklis of Manning, Maxwell & Moore, 
New York, was elected president of the National Sup- 
ply and Machinery Dealers’ Association. Anton Von- 
negut of the Vonnegut Machinery Co., Indianapolis, 
wend Crannell Morgan of the Hardware and Supply Co., 
Akron, Ohio, were elected vice presidents, and Thomas 
A. Fernley of Philadelphia was continued as secretary- 
treasurer. 


SOUTHERN SUPPLY AND MACHINERY DEALERS 


W. P. Simpson, president of the C. T. Patterson Co. 
Ltd., New Orleans, was elected president of the South- 
ern Supply and Machinery Dealers’ Association. Other 
officers elected were first vice president, W. J. Schaefer; 
second vice president, J. H. Haslam; secretary and 
treasurer, Alvin M. Smith of the Smith-Courtney Co., 
Richmond, Va. 

The Southern Dealers adopted a resolution support- 
ing the administration in the conduct of the war. The 
speakers were W. E. Manning, vice president of the 
Youngstown Sheet and Tube Co.; N. J. Clarke of the 
Upson Nut Co.; M. A. Gladding of E. C. Atkins & Co., 
E. G. Strong of Oklahoma, Alvin M. Smith and others. 

Charles W. Beaver of Yale & Towne Manufacturing 
Co. addressed the convention upon the relation of ex- 
port and domestic trade. 


The Sales Question in Belgium 
By HENRI BENEDICTUS 


The article by Robert G. Pilkington under the above 
heading has just come to my notice and I will gladly 
give him such information as I possess, hoping that it 
may be of interest to him. 

I have been strongly advocating that American and 
British manufacturers from now on should make 
arrangements for the sale of machine tools in Belgium, 
and the same arguments which I have previously put 
forward also apply to other goods of first necessity as 
well as machine tools. 

At present several commissions are being formed by 
the Belgian government to assist in the reconstruction 
of Belgium. These commissions will probably have the 
power to buy new equipment and material, and they will 
do so on the same basis as the British government is 
doing during the war; that is to say, they will protect 
any established agencies. The various manufacturers 
should therefore make their arrangements now in order 
to be able to get their share of the business as soon as 
the opportunity presents itself. 

{ am firm in my belief that it is not only necessary 
but imperative that American and English manufac- 
turers should be represented by native houses in Belgium 
after the war. I will not repeat my reasons given in 
previous articles, but I will give an additional one, per- 
haps the most important. During the war British, 
French, American, Dutch and Scandinavian dealers have 
been doing a tremendous business, and in some of these 
countries large organizations have been formed with a 
view to promoting business after the war, and most of 
them desire to cover Belgian territory. After having 
secured abundant dividends for their shareholders dur- 
ing the war, they desire to continue to fill the pockets 
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of the latter by reaping whatever spoils the enemy may 
have left in my unfortunate country. Are the American 
and British manufacturers going to allow this? And 
is this the object for which the generous and brave men 
of Great Britain and America are fighting? Is it not 
but fair that if any profits are to be made in the Belgian 
market after the war they should be made by Belgians 
who have suffered so severely and who remain in the 
country and contribute to its redemption. One Dutch 
firm of machine-tool dealers is especially prominent in 
its efforts to appropriate the Belgian business after the 
war, and I am afraid that a certain American associa- 
tion of machine-tool makers is just as eager to brush 
aside the Belgian dealer and reap the benefits of Bel- 
gium’s sacrifices. I feel sure, however, that no firm of 
high standing in America or in England will be a party 
to such a scheme. 

Mr. Pilkington asks if arrangements can be made 
now. I am sure they can, as a number of Belgian firms 
have done exactly the same as I have, namely, shifted 
their headquarters for the duration of the war to either 
London, Paris, Amsterdam or Rotterdam, and some are 
even in provincial towns in England, France or Hol- 
land. Of course a very great number of houses have 
had no time or opportunity to come away, but I believe 
that they are able to get in touch with the outside world 
through the intermediary of neutral countries. The 
British and German authorities allow the exchange of 
purely commercial correspondence between Belgium and 
the allied countries through the medium of neutrals, but 
letters should contain only references to business mat- 
ters. Most of the firms established temporarily in 
England I know have retained their organizations 
in Belgium, and taking as an example my own business 
I know I could take it up after the war exactly where I 
left it in September, 1914. It is today practically as it 
was then, having retained the services of my principal 
assistants, although of course I am not doing any busi- 
ness whatever at the present time there. I have every 
reason to believe that the same conditions apply to most 
of the important Belgian houses. 

In confirmation of the above I will say that a number 
of American manufacturers have already concluded 
arrangements with Belgium after the war, and from 
this Mr. Pilkington will be able to judge that my views 
are not purely academic. 

As regards taking out patents, I will say that these 
are regularly granted by the Belgian government at 
Havre, and applications should be made to the Ministére 
de L’Interieur at Ste. Adresse, Le Havre. A reliable 
Antwerp patent agency is established in Havre through 
which Mr. Pilkington could have the formalities accom- 
plished, the name of the firm being Jacques Gevers, 
Sente Alphonse Karr, Ste. Adresse, Le Havre. 

I hope I have given all the information required and 
will be glad to give any further details. 


Practical Patriotism 
By E. A. DIXIE 
We Americans have the reputation of being very 
Patriotic. A few days ago there was a story in the 
daily press to the effect that a certain United States 
Naval officer failed to rise while the National Anthem 
was being played in another room in the club. He 
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pleaded that there is a Navy regulation sustaining his 
action. The other members of the club, however, in- 
sisted that he stand and they succeeded in “mussing 
him up” before they were able to do so. 

There is an old adage which says: “A man convinced 
against his will is of the same opinion still.” Did the 
Naval Officer have any more reverence for the Anthem 
after he was compelled to stand than he had before? 
Were the men who made him stand any more Patriotic 
than he? 

It is an easy thing for a dozen men to make one man 
do pretty much what they wish. It does not require 
Patriotism or bravery, but reverse the conditions and 
you may have an example of either, or both Patriotism 
and bravery. 

Many of the most prominent Prussian spies were 
very punctilious in the matter of standing while the 
National Anthem was played or sung; it made them 
appear Patriotic. But the fact that they were not 
truly American Patriots is proved by the fact that many 
of these standees are now resting at the Government's 
expense in Internment Camps. 

At a certain Ship Yard they are building wooden 
ships. Each ship is built by a gang and each gang is 
pitted against every other gang to see which can make 
the greatest speed. 

One of the ships is being built by a gang of Italians; 
the other ships are being built by composite gangs rep- 
resenting many nationalities, the bulk being Americans. 


WAGES PAID 


On Ship Work men are paid straight time for eight 
hours’ work, overtime is paid for at the rate of time and 
a half, and Sunday work at the rate of double time. 

As I said before, one of the ships is being built by 
what the average Patriotic citizen would call a gang 
of “Wops.” It is highly probable that many of this 
gang would not know the National Anthem if they 
heard it. But even if they did and all stood up when 
it was played what tangible good would it do either 
them or the country? Beyond suffering a little incon- 
venience for a few minutes they would be none the 
worse, but it would not do any good and would not 
prove their Patriotism. There are, however, many 
practical ways of showing Patriotism. 

The method chosen by this gang of Italians was this: 

They went in a body to the Superintendent of the 
yard and asked whether they could be permitted to 
work SEVEN days a week at straight time in order 
that they might expedite the completion of the Ship. 
They did not attempt at no cost to themselves to go 
through the motions of alleged Patriotism, but were 
anxious to give a practical demonstration of genuine 
Patriotism that cost them real money in loss of over- 
time pay—a demonstration that would give to the coun- 
try tangible value in the shape of a finished ship to 
carry supplies to other real Patriots who are fighting 
for you and them and me. 

The other gangs in that yard are going along as be- 
fore. Even with this example in front of them the 
gangs building the other ships have not come forward 
and asked for a similar privilege. They are, I suppose, 
possessed of the same brand of Patriotism as the club 
members who stood the Naval Officer against the wall. 
To many, Patriotism is great so long as it costs nothing. 
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Fixture 


By HUGO F. PUSEP 





In the present-day concentration of effort toward 
the maximum productive effect, the production 
engineer and the tool designer sometimes over- 
shoot the mark, and time is lost through failure 
to recognize the value and utitlity of common, 
everyday tools. This article calls attention to 
several ways in which the milling-machine vise 
may be made serviceable in place of the more 
expensive special fixture. 





demand for production, and the time has come 

when it is no longer a question of how to design 
the most efficient jigs and fixtures, but how to get 
the most out of the present shop equipment when the 
quantity of identical pieces does not warrant the out- 
lay for special equipment. It is unquestionably true 
that well-designed fixtures will increase the output of 
milling machines to the limit, provided there is enough 
work of the repetition character to pay for these fix- 
tures. Very often production is held up for weeks 
because the designing and tool-making departments 
are far behind in supplying the machine shop with 
the necessary special equipment. 

In many instances a very inexpensive addition to 
the standard milling-machine equipment will boost pro- 
duction to a considerable extent, and it is sometimes hard 
to understand why the various department heads do not 
display more ingenuity. Perhaps the reason for this 
is that all orders and planning must pass through a pre- 
determined course. By the time the job reaches the 
department head, he has only to follow instructions as 
to what machine to use, the order of operations and the 
symbol number of fixtures which are to be furnished 
for every operation by the tool department. The aver- 
age department foreman’s duties, therefore, are to see 
that the order of operations received by him are carried 
out in the shortest possible time to the standard of 
finish required and within specified limits of accuracy. 


Te machine shops are facing an unprecedented 


THE SMALL AND MEDIUM SIZED SHOPS 


In a large establishment where individual orders run 
into tens or hundreds of thousands of pieces and fol- 
low each other without interruption, this system is 
certainly productive of results, as it places the respon- 
sibility in a central department where it is easy to 
detect and follow up any defects in the system. There 
are, however, a great number of small and medium sized 
machine shops engaged in general manufacturing where 
the shop foreman has nearly complete charge and is sup- 
posed to suggest and put into practice any improvements 
ir methods, and also to cause the installation of new 
fixtures in order to increase the production. Right here 
it might be said that to set up a milling machine for 
Short jobs very often takes as long as the machining of 
the job itself. With this in mind it is hoped that the 





short cuts illustrated in this article for doing certain 
classes of milling machine work by the aid of inex- 
pensive accessories to the present equipment may prove 
of value to many machine shops. 

On analysis it becomes apparent that true efficiency in 
any operation consists largely in cutting down the 
time of changing from job to job, the elimination or 
shortening of all handling, clamping and releasing 
time, and the time of advancing the cutter to the opera- 
tions. The old idea of the operator rushing around 
trying to increase the output of his machine, as a 
form of real efficiency has long since been relegated 
to the scrap heap. An operator on one machine might 
be working very efficiently with less physical exertion 
than his shop neighbor whose record of output would 
be at the expense of greater physical energy. This is 
more noticeable in small shops where the setting up for 
operations is left to the resourcefulness of the indi- 
vidual operator. 


THE V-BLOCK IN MILLING-MACHINE WORK 


Two-thirds of all milling jobs in which the work 
section is circular require some form of V-block to 
hold them securely for the milling operation; in other 
words the job could be done quicker and with more 
certainty if the V-block were used. In most shops 
the machinist uses makeshift methods in clamping work 
for milling rather than utilize the unwieldy cast-iron 
blocks which represent the V-block equipment in nine 
cases out of ten. 

The usefulness of the milling-machine vise can be 
greatly increased by removing the hardened fixed jaw 
and replacing it with a jaw having vertical and hori- 
zontal V-grooves cut on its face, as shown in Fig. 1. 
A dimensioned sketch of a jaw having two vertical and 
two horizontal Vs, is shown in Fig. 2, and a jaw thus 
niade will securely grip any round stock from ;, in. 
up to 1 in. It has the further advantage that it need 
not be removed after once put in place, the width and 
position of the Vs being such that flat stock can be 
gripped in any position without interference. 

This auxiliary vise jaw should be made of a good 
grade of tool steel. After the Vs have been milled and 
the screw holes transferred through the solid end of 
the vise body, two dowel-pin holes should be drilled, 
as shown at A. Enough stock can be left in these holes 
so that they can be lapped to size after the jaw has 
been hardened and ground. The principal reason for 
the dowels is that while making the jaw it is just as 
easy to make it so that when a job comes along, which 
is not merely a “good enough” job but one which has 
to be kept to a thousandth, the vise jaw can be depended 
upon. The jaw is ground (after hardening) on bottom 
edge, both faces, and the two sets of Vs. After it has 
been doweled in place and secured with screws the top 
edge is ground level with the movable jaw, thus com- 
pleting the job. 

It is common practice for the milling-machine opera- 
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tor, when given a simple job of slotting screws imme- 
diately after completing a vise job, to remove the vice 
from the table and replace it with the dividing head; 
not because any dividing is required in slotting screws, 
but because of the more efficient holding power of the 
dividing head chuck. With a vise equipped with the 
jaw, shown in Fig. 2, the operator could change from 
his previous job to the screw-slotting operation with- 
out loss of time by merely changing milling cutters. 


A 





FIGS. 1 TO 3. THREE KINDS OF VISE JAWS 
Fig. 1—Millirg-machine vise with V jaws. Fig. 2-—Dimen- 
sioned sketch of jaw with two Vs. Fig. 3—Milling a flat on a 


round piece 


After the first screw has been brought central with 
the slotting saw the operation is carried on as fast as 
the operator can feed the cutter, remove the slotted 
screw and replace it with a new one. The screws 
are of course held between the V of the fixed jaw 
and the movable plain one. 

Fig. 3 illustrates an interesting job of milling a 
fiat on the end of a short cylindrical piece, which is 
shown at A. The dimensions B and C had to be kept 
to a close limit, and as there were a large number of 
these pieces to be machined, the problem of individual 
measurement was eliminated entirely, as will be seen 
by looking at the sketch. Here the job is squared 
by the V of the fixed jaw and gripped by the movable 
jaw. A piece of ,j,-in. drill rod 14 in. long is dropped 
into the V before the work is placed in position, thus 
raising it sufficiently above the vise jaws for the mill- 
ing cutter D to clear them and also locating all pieces 
so that they are machined exactly the same distance 
from the bottom of the vise. 

The results from this set-up were most satisfactory. 
After the machine was adjusted to mill the first piece 
to within the limits allowed, all other pieces were exact 
duplicates. 

The Woodruff keyway in small shafts, as at A, Fig. 
4, is usually cut between dividing-head centers, or 
resting on a parallel in the machine vise. Both of 
these methods have defects, as it is difficult to have 
every shaft interchangeable; but with the method here 
shown all guesswork is eliminated. Every shaft will 
be identical as regards the depth of the keyway when 
the cutter B has been fed to the right depth on the 
first shaft and the graduated collar on the elevating 
shaft of the milling machine knee set at zero. It can 
be clearly seen how the position of the keyway is gaged 
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in relation to the collar C by making the end of vise 
jaws act as a positive stop. To any mechanic familiar 
with milling-machine work of this character the great 
saving of time on quantity work with this method of 
holding and locating must at once become apparent. 
Not all milling fixtures are unnecessary; there are 
many jobs which could not be economically accomplished 
except in an expensive milling fixture. On the other 
hand, if a milling fixture has for its main components 
a couple of V-blocks set on a cast-iron base with a 
swing clamp on top for holding the piece to be milled, 
there is no reason why a machine vise could not be 
equipped more cheaply to accomplish the same purpose. 
The job represented in Fig. 5 consists of a steel 
casting, the cylindrical part*of which had been finished 
in the lathe. It now remained to finish the face A 
and the T-slot B. Both of these were to be kept to 
fairly close limits, but with the principal requirement 
as specified in the shop order that all of the pieces 
should be interchangeable as regards the relation of 
face A and the T-slot to the cylinder part C and 
finished face D. How all these conditions were met 
will appear from the sketch. The method is very 
simple and requires no detailed description with the 
exception of the angle iron E, which serves as the 
stop in locating all pieces alike. As will appear from 
the sketch it is held by one of the regular vise bolts, 
and was made of a scrap piece of }x14-in. wrought 
iron bent up to shape in the blacksmith’s shop, one end 
being drilled 3} in. for the accommodation of the bolt. 
A cut was taken over the locating end after it was 
in place to bring it to right height and parallel to the 
milling-machine table. The production record from this 





VISE USED AS A FIXTURE FOR CUTTING 
AND CUTTING T-SLOT AT AN ANGLE 


FIGS. 4 AND 5. 
KEYWAY 


simple set-up could favorably be compared to any 
record by an expensive milling fixture. It might be 


said that a special V-jaw had to be made for this job 
to accommodate the 2-in. diameter part C, but although 
the cost of making it was very small in comparison 
with results obtained it could not conscientiously be 
charged against this job alone because it was utilized 
for similar work after the job just described had been 
completed. 
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The sketch in Fig. 6 demonstrates clearly how an 
expensive milling fixture was dispensed with in milling 
the cam step G, where a detailed line drawing of the 
piece is shown. After the §-in. cylindrical part and 
the 4-in. reamed hole had been finished and the cam 
faced off it remained to devise a method of accurately 
locating and milling the step. From a suggestion of 
one of the lesser lights in the shop the method shown 
in the sketch was adopted and proved a complete 
success. 

A milling fixture had already been ordered, and the 
estimate of the engineering department put the cost 
of this at something like $45; this order was cancelled 
when a cheaper way of machining was found. The 
piece is gripped between the V-jaw A and the plain 
jaw B of the milling-machine vise. A ground plug 
C being inserted in the 3-in. reamed hole of the lever 
end it is accurately located against the feeler block 
D, which is held between the top of the stop F and 








SIMPLE FIXTURE FOR CUTTING STEP ON A CAM 


FIG. 6. 


the plug C. The angle iron E is held securely by the 
washer and nut F of one of the regular vise bolts. In 
setting up the vertical milling machine for this job 
a j-in. ground plug was held in the vise jaws, the 
angle iron E bolted in place, and a cut taken over 
its projecting end, provision being made for the 
accommodation of the hardened and ground feeler block 
D. A height gage was used for measuring from the 
{-in. plug to the top of the angle iron stop, the correct 
height of the latter in conjunction with the feeler 
block being easily found by figuring out the sine of 
30 deg. on the length of the lever. The height gage 
is also used to obtain the height of step G when 
setting the end mill H for the first piece. The neces- 
sity for the feeler block D is obvious from the fact 
that with its use it is possible to actually feel the 
contact of the plug C; besides the setting up of the 
job is much simplified. After hardening, the block D 
was left slightly over size in grinding and was then 
gradually reduced in size till the inspector pronounced 
the pieces coming from the milling machine to be 
within the desired degree of accuracy. 

What has been said in the preceding paragraphs has 
been in connection with the V-jaw in milling-machine 
work. From the examples given it can easily be seen 
by the practical mechanic to what other uses this form 
of vise jaw can be put, it being impossible to enumerate 
all the jobs to which it is adapted. Some modifications 
in form of the jaw may be necessary for special jobs, 
but the equipment of at least one milling-machine vise 
in the shop, whether it be the toolroom or the produc- 


Speed Up—We have got to win the war 





1103 








tion department, with the V-jaw illustrated in Fig. 2 
of this article, will be sufficient to change the set 
convictions of any department head as to how certain 
milling jobs are to be most economically held for 
machining. 


Standardization of Screw Threads 


All those who are interested in the standardization of 
machine parts, and this means practically all the de- 
signers and manufacturers of machinery, will be glad 
to know of House Bill 10,852, which was recently 
brought up for discussion in the House of Representa- 
tives by Mr. Ashbrook of Ohio, although it is quite 
probable that Representative Tilson from Connecticut 
had much to do with its preparation. 


Be it enacted, etc., That a commission is hereby created, 
to be known as the commission for the standardization of 
screw threads, hereinafter referred to as the commission, 
which shall be composed of five commissioners, one of 
whom shall be the director of the Bureau of Standards, who 
shall be chairman of the commission; one a commissioned 
officer of the army, to be appointed by the Secretary of 
War; one a commissioned officer of the navy, to be ap- 
pointed by the Secretary of the Navy; and two to be ap- 
pointed by the Secretary of Commerce, one of whom shall 
be chosen from the nominations made by the American 
Society of Mechanical Engineers and one from nomina- 
tions made by the Society of Automotive Engineers. 

Sec. 2. That it shall be the duty of said commission to 
ascertain and establish standards for screw threads which 
shall be submitted to the Secretary of War, the Secretary 
of the Navy and the Secretary of Commerce for their ac- 
ceptance and approval. Such standards when thus accepted 
and approved shall be adopted and used in the several 
manufacturing plants under the control of the War and 
Navy Departments, and so far as practicable in all specifi- 
cations for screw threads in proposals for manufactured 
articles, parts or materials to be used under the direction 
of these departments. 

Sec. 3. That the Secretary of Commerce shall promul- 
gate such standards for use by the public and cause the same 
to be published as a public document. 

Sec. 4. That the commission shall serve without com- 
pensation, but nothing herein shall be held to affect the 
pay of the commissioners appointed from the army and 
navy or of the director of the Bureau of Standards. 

Sec. 5. That the commission may adopt rules and regula- 
tions in regard to its procedure and the conduct of its 
business. 

Sec. 6. That the commission shall cease and terminate 
at the end of one year from the date of its appointment. 


Objection was made to the idea of having members 
appointed by the American Society of Mechanical 
Engineers and the Society of Automotive Engineers, 
some contending that it was only necessary to have 
representatives from the Bureau of Standards and the 
Army and Navy Departments. After considerable dis- 
cussion, however, in which it was brought out that the 
Bureau of Standards approved the appointment of 
representatives from the two societies named, the bill, 
with slight modifications, was approved for passage. 

In view of the work done by the Committee of the 
American Society of Mechanical Engineers on Screw 
Thread Tolerances during the past five years it is quite 
probable that many of their conclusions will be accepted 
and incorporated in the proposed standards as soon as 
the new committee can convene and begin work. The 
report of this Committee of the American Society of 
Mechanical Engineers is the result of long and exhaus- 
tive experiments. 
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The Worcester Spring/leeting 


The two papers here pre- 
sented were read at the spring 
meeting of the American So- 
ciety of Mechanical Engineers 
at Worcester, Mass., June 
4-7, 1918. The first takes up 
work in connection with the 
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adjustment and _ standard- 
ization of precision appa- 
ratus incidental to the test- 
ing of munition gages, while 
the second takes up the mold- 
ing of parts made from hard 
rubber and phenolic products. 


The Elastic Indentation of Steel Balls 
Under Pressure 


By C. A. BRIGGS, W. C. CHAPIN anp H. G. HEIL 





A summary of the results of experiments con- 
ducted by the Bureau of Standards at Washing- 
ton for the purpose of studying the amount of 
distortion of flattening of rounded surfaces in 
contact under varying pressures with a view to 
determining to what extent this action might 
affect the adjustment of precision apparatus used 
in the testing of gages for munitions work. 





apparatus at the Bureau of Standards incidental to 

the test of munition gages the subjects of the effect 
of pressure on the dimensions of steel balls and length 
standards having rounded ends came up for considera- 
tion. After a preliminary study of the matter it was 
concluded that the distortion of the steel balls between 
the contacts and the elastic compression of the portion 
of the rounded ends not directly in contact with the 
measuring surfaces was very small, a conclusion that 
appeared inconsistent with some of the results that 
had been obtained in actual measurements. This directed 
attention from the main portion of the steel-ball or 
rounded surface to the elastic indentation of the sur- 
faces immediately in contact with each other. In order 
to settle the question experiments were undertaken, the 
outcome of which form the substance of this report, 
and while limited in scope they were so successful in 
giving consistent results and data of apparently wider 
application than that originally intended that a brief 
report recording the information obtained is sum- 
marized in this article. The fact that the effect of high 
pressures was of no immediate interest in relation to 
the problem and:that to extend the investigation to 
greater pressures would have required time that was 
needed for other matters only low pressures were em- 
ployed. 


I: THE adjustment and standardization of precision 


The maximum pressure used on steel balls bearing 


against glass- plates was 20 -Ib., which pressure..was 
used on-balls }-and-1 in. in diameter. On smaller balls 
the maximum ‘pressure used was 10 Ib. The results, 
therefore, do not represent the same conditions as when 
high pressures are used, such as occur in the Brinell 


hardness test of materials, where the stresses are above 
the elastic limit; or pressures such that the indented 
area includes a solid angle large enough to invalidate 
the assumption frequently held when the angle is 
smali that the sine and angle are equal. However, 
the results obtained do give accurate information of the 
effect of pressures on the measured diameters of spheri- 
cal surfaces of steel or other materials which are em- 
ployed in standardizing gages, and also appears to give 
information of practical value as to what occurs in ball 
bearings. 

The experiment was performed by observing and 
measuring with a micrometer microscope the area of 
contact made by flat and spherical surfaces in contact 
with each other under varying pressures. This area 
of contact was viewed as the central spot in the New- 
ton’s ring system formed when a glass surface was in 
contact with a polished surface of steel or with another 
glass surface. The amount of indentation was obtained 
from the measured diameters by a simple, easily derived 
computation, which it is not necessary or advantageous 
to give here. 

The different combinations of surfaces available for 
observation and use in the experiments were a steel 
sphere pressing against a flat glass surface, a spherical 
glass surface pressing against a flat steel surface, and 
a spherical glass surface pressing against a flat glass 
surface. 


GENERAL EQUATION OBTAINED FROM 
PLOTTED RESULTS 


From an examination of the results for each pair of 
surfaces in contact, plotted on logarithmic paper, and 
from general reasoning based on the nature of the 
phenomena, a general equation was worked out for the 
purpose of correlating all of the results. | It is not ex- 
pedient to expand this report by “giving all of the 
various’ considerations - which’ lead~to’-the “particular 
form assumed for this general equation, but it may be 
stated that after the constants of the general equation 
had been determined from the experimental data the 
experimental values. were reobtained by. computations 
from the general equation, and the agreement between 
the computed and experimental values was very good; 
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experiments that have been constructed up to this time. 

It will be observed in the equations which follow that 
a quantity called the indentation modulus is used to 
express the elastic property which determines the in- 


in fact the agreement was so satisfactory that it was 
considered unnecessary to take additional data from the 
same material as had been contemplated. 

In case of steel against steel it was of course not 
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FIG. 1. INDENTATION OF STEEL BALLS 


dentation. 








possible to observe the area of contact, owing to the 
opaque nature of both contact surfaces, so that the 
values of steel against steel were obtained by the 
use of the general formula which had been found to 
fit all the various surfaces and materials used in the 





It was originally intended to use Young’s 
modulus as representing in a general way the elastic 
properties. However, on looking up the elastic con- 
stants of glass it was found that a problem of very 
similar nature had been worked out by Hertz from 
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theoretical considerations, which gave practically the 
same form of equation as was derived in the present 
experiments, and in which the elastic property effective 
in determining the indentation was found by Hertz to 


distributed between the surfaces in contact, so no fur- 
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ther reference will be made to this subject. 


A very interesting feature which can be noted on 
examining the results is that the indentation is not 
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FIG. 2. DIAMETER OF INDENTED .SPOT 


be a function of Young’s modulus and Poisson’s ratio, 
and which was called the “Indentation Modulus.” 

It had not been necessary in this matter to concern 
ourselves with the manner in which the indentation is 








linear with the pressures, but is proportional to the 
two-thirds power of the pressures. This is a fact of 
importance in connection with the design of ball bear- 
ings, as it indicates what effects are produced on the 
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of the balls in a bearing. 
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distribution of the load by slight variations in the size tion of spherical surfaces in contact with cylindrical 


surfaces, and cylindrical surfaces in contact with 


For steel against steel, which appears to demand _ cylindrical surfaces; such as are represented by many 
most attention, the results are given in the form of forms of ball and roller bearings in everyday use. It 
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PRESSURE PER UNIT OF AREA OF INDENTED SPOT 


computation charts, by means of which numerical would be also of interest to extend the experiments 
values can be obtained quickly for any particular case already made by employing higher pressures. 


The elastic coefficients for the materials used in the 


In reference to future experiments those which seem experiment of this report were obtained from tabular 
of most practical interest would be the elastic indenta- data. If in the future it becomes desirable to obtain 
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information on the indentation of surfaces with great 
precision, experiments should be performed on mate- 
rials that have had their properties carefully measured, 
in order to fix with exactitude the values of Young’s 
modulus and Poisson’s ratio for the particular steel and 
glass used in the experiment. 
The results of the experiments are summarized in the 
following equations: 
1. General Equation for Indentation— 
oe G, + G,]#f 1 1 |i 
4G = 0.518P'| G.G | | ar + A 
where AG =the mutual indentation between the sur- 
faces in contact; P —the pressure acting between the 
two surfaces; G, and G, =the radii of curvature of the 
two surfaces; E’, and E’,=- the indentation moduli of 
the surfaces G, and G,,. 
The indentation modulus is given by the expression 


E 
Pi-w 
where FE = Young’s modulus; u — Poisson’s ratio. 
2. Indentation for Steel Balls Between Flat Steel Sur- 


faces 





Pi 
24G = 0.0000166 G, 


where 2AG is given in inches. 
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[Graphical Solution Fig. 1] 

3. Diameter of Area of Contact Between the Sur- 

face, Steel Against Steel 
R = 0.00576 P G4, 
where R is given in inches. 

If the general equation is desired for R it can be 
derived easily from equation (1). 

[Graphical Solution Fig. 2] 
4. Average Pressure Over the Area of Contact, for 
Steel Against Steel 
Pi 
S = 38.400 Gi 
where S is given in pounds per square inch. 

If the general equation for S is desired it can be de- 
veloped from equation (1). 

[Graphical Solution Fig. 3] 

Using the Charts—A straight line placed across any 
of the charts will strike readings on the vertical scales 
which are a solution of the corresponding equation. 
With these charts, when any two of the three quantities 
of the equation are given, these quantities will establish 
two points which determine a straight line, and the 
value of the third quantity will be given by the inter- 
section of the straight line on the corresponding ver- 
tical scale. 


Electric Heating of Molds 


By HAROLD E. WHITE 





In forming parts made from hard rubber and 
the various condensation products now available 
the standard procedure has been to employ metal 
molds filled with the material, which are placed 
between steam-heated plates attached respectively 
to the upper and lower platens of a hydraulic 
press. Difficulties encountered by the author in 
the use of this method led him to devise the 
one described in the paper, in which the heating 

- is done electrically. Various advantages of the 
new method are pointed out, and it is stated that 
it can probably be utilized successfully in the pro- 
duction of die castings of readily fusible metal 
and also in drawing the temper of hardened-steel 
parts. 





YNTHETIC molding materials are being used on 

an increasingly extensive scale not only for parts 

of electrical machinery, but for many other useful 
articles. The purpose of this paper is to describe a 
novel method for applying heat to the molds in which 
such parts are formed which I believe will be of gen- 
eral interest and of considerable utility under certain 
conditions. The earliest example of such a material 
is perhaps hard rubber or vulcanite. More recent 
examples are the phenolic condensation products sold 
under various trade names. All of these materials 
are alike in that a moderate degree of heat causes 
them to soften sufficiently to take the form of the mold, 





*Read at the spring meeting of the American Society of Me- 
chanical Engineers held at Worcester, Mass., June, 1918. 


while a higher degree of heat causes them to undergo 
chemical changes that harden them into a highly re- 
sistant condition. In general, the phenolic condensation 
products are superior to the older rubber products, 
except where a high degree of elasticity is essential. 
The phenolic condensation products are much more 
resistant to chemical action and in some preparations 
are much stronger mechanically. 

Manufacture of parts made of this material on a 
small scale under my observation led to the develop- 
ment of the new method of production which is 
described. While it is not believed that this method 
can replace those used in factories which specialize 
on these materials, it would appear nevertheless that 
it can be used with success in almost any machine 
shop equipped with a hydraulic press, or even an arbor 
press if the articles are small, provided alternating 
current is available. 

At first an attempt was made to use the standard 
method of production, which was to place the filled 
molds between two steam-heated plates attached re- 
spectively to the upper and lower platens of a hydraulic 
press. Live steam at about 110 lb. per square inch was 
admitted to these plates until the pieces were fully 
hardened. Then cold water was circulated through the 
same plates until the mold was cold, after which the 
mold was taken out and refilled for another piece. 

Under these conditions production was slow and 
frequently interrupted altogether. The slowness of 
production was due to the heat not being transmitted 
rapidly enough from the hot plates to the mold because 
the steam was often wet and the plates had a lower 
temperature than the boiler pressure would indicate. 
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These difficulties were accentuated by the fact that 
most of the molds were long and slender, so that they 
had but a small part of their surface in contact with 
the hot plates and a large part in contact with the air. 
The heating and cooling of the fittings alternately 
carrying the steam and the cooling water resulted in 
frequent leaks, especially in the flexible piping, the 
use of which was necessitated by the movement of the 
upper platen of the press. 

During one of these periods of interruption recourse 
was had to a-method of electrical heating with such 
good results that the use of steam was abandoned alto- 
gether. In brief the method consisted in magnetizing 
the molds with alternating current at 60 cycles. As 
these molds are always made of steel and generally 
hardened they will heat up rapidly under these condi- 
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FIG. 1 
FIGS. 1 AND 2. METHODS OF THE COILS 


Fig. 1—Elementary arrangement of heating coil. Fig. 2—Im- 
proved arrangement with coils above and below. 





ARRANGING 


tions, owing to induced electric currents in the various 
parts of the molds and also in some measure to 
hysteresis losses, especially in the hardened parts. 

The method first used was simple in the extreme. 
The coil was made of 100 turns of No. 6 asbestos- 
covered wire, and when in operation its terminals were 
connected by a switch directly to the 220-volt supply 
line. With molds weighing 10 to 15 lb. a curing tem- 
perature could be reached, starting cold, in from 3 to 
5 minutes. It should be understood that under the 
conditions of working the magnetizing coil remains 
quite cool. 

The heat is developed in the interior, though mostly 
near the surface, of the molds. If the current is left 
on indefinitely a temperature destructive of the molding 
material results. This necessitates finding some way 
by which a definite result may be secured. Generally 
it is sufficient to make trial pieces, noting the time of 
heating of each by a watch or clock. After observing 
the right time it can be repeated indefinitely for other 
pieces. A good method of gaging the temperature of 
the molds is to observe the color of sulphur when melted 
in contact with the mold. The brick-red color which 
sulphur shows at 180 deg. to 200 deg. C. gives a good 
indication, but it is hard to keep the sulphur in place. 
A better material is a cane-sugar syrup with a little 
blue litmus, which clings to the hot molds and chars 
to a tobacco brown when the temperature limit has 
been reached. When the proper temperature has been 
reached the switch is opened and the mold cools off 
slowly, during which time the final hardening of its 
contents takes place. 

A study of the heating action in detail is interesting. 
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Referring to Fig. 1, P’ and P” are the cast-iron platens 
of the press, M the matrix, and K’ and K” the plugs 
by which the molding material D is pressed in the 
matrix. C is the current-carrying coil. Since the 
magnetic field is the means of carrying the energy to 
the mold it will be seen by those familiar with electro- 
magnetism that the part of the mold in the plane of 
the coil heats most rapidly. The ends of the mold in 
contact with the platens lose heat rapidly, so that it 
was found well to protect them against such loss by 
asbestos or pasteboard sheets at Z. Next several coils 
of different proportions were made, long ones for the 
longer molds and flatter ones for the shorter ones. 

It was found inconvenient to lift the hot molds from 
the interior of the coils, so a further improvement was 
made in which the coils were subdivided into two halves 
and mounted as shown in Fig. 2, in which letters 
designate the same parts as in Fig. 1. This arrange- 
ment gives good heating throughout the mold regardless 
of the shape. In fact there is a little greater heating 
at the ends, which compensates for loss by conduction. 
The plates P’, P” were fitted with laminated-iron 
sections so that a path for the magnetic flux in them, 
which would not develop heat, could be provided. Fig. 
3 is an illustration of the press fitted with these coils. 
It is evident that the molds could be put into or removed 
from the press thus fitted as readily as from an ordinary 
press. 

In all of these arrangements the magnetic return 
circuit consists of leakage through the air and through 
the massive parts of the press, in all of which the mag- 
netism is so diffused that the energy loss is small. This 
is clear from the fact that such losses are a function 
of the square of the magnetic density and the electrical 
conductivity of the material. Cast iron, being of low 
conductivity, losses in the 
heavy parts of the press are 
necessarily very small. Cast 
iron would not be a good ma- 
terial from which to make 
the molds. It is evident that 
the thermal efficiency of this 
method is comparatively 
high, and I have good reason 
to believe that more than 
half of the heat which is 
developed makes it appear- 
ance in the mold. By the 
induction method of heating 
it is possible to pile several 
thin molds on top of each 
other and heat them all at 
once, which cannot be done 
by any cther method. By 
this means one press can be 
made to produce several 
articles simultaneously. 

In making molded insulation the cost of molds is 
frequently very great. By the induction method of 
heating, the cheapest mold can be used, since it is never 
necessary to shape it so as to admit steam to it or so 
as to favor the flow of heat into it from any external 
source. 

Many electrical engineers would regard the low 
power factor at which such devices operate as a serious 
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drawback. However, I regard it as an important ad- 
vantage in that a steadying effect on the circuit is 
produced, so that whether a large mold or a small mold 
or no mold at all is placed in the coil no harmful result 
will follow, the large size of wire used being sufficient 
for the current at all times. Measured in terms of 
value received for the outlay and freedom from trouble 
and general convenience the process was entirely satis- 
factory. A press having a better magnetic circuit which 
would have operated at a power factor comparable to 
that of an induction motor could have been made at a 
greater cost, but the extra cost would have exceeded 
the saving possible during the time the above apparatus 
was in use, which was about one year. 

It is believed that other uses might be made of this 
process; for example, die castings of readily fusible 
metal might be made economically on a small scale; or 
hardened-steel parts might be tempered, in which case 
the temper could be drawn without overheating sharp 
angles and cutting edges. 


Bending Short Rods Having 
Threaded Ends 


By J. V. HUNTER 
Western Editor American Machinist 

There are many shops that have occasion to bend 
short rods with threaded ends, or long rods with the 
bend so close to the threaded portion that the opera- 
tion must be performed. after threading; otherwise 
there would be no chance to get the die up to work. 

In one shop these rods, one of which is shown at 
A, Fig. 1, were formerly bent by hand, the smith using a 
woooden mallet to avoid in- 
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in position during the bending operation. This fixture 
was entirely constructed in the blacksmith shop, and in 
use is bolted to an anvil as in Figs. 2 and 3 which show 
the fixture respectively in open and closed positions. 





FIG. 1. THE WORK AND THE FIXTURE 


With this fixture it was found possible to reduce the 
working time on a given number of pieces to one-fifth 
of that required by the hand method. 


Help for the Engineering Council 


The Engineering Council is engaged in numerous 
activities directly gr indirectly connected with the war, 
for the engineering profession of America. There are a 
large number of committees for handling various prob- 
lems, and these committees often require assistance in 
securing details or the making of special investigations 














juring the threads, the first [RZ us 
turn being made over the 
horn of the anvil and the 
bend completed on a former. 
As our requirements ran 
well into the thousands, this 
method was naturally too 
slow, and in casting about 
for a more efficient means 
of production, the bending 
fixture shown in Fig. 1 was 
finally evolved. A base B 
with its upper edge made 
to conform to the shape of 
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the two levers C and D. 
Firmly attached to lever C 
is a former E and a roller F. A jaw H is attached to 
lever D, which in construction was firmly clamped in 
closed position, and a pocket, half in the jaw and half 
in the base, was formed by drilling and tapping to fit 
the threaded end of the piece to be bent. In operation 
the lever C is thrown back, striking the end of lever D 
and opening the threaded pocket for the reception of 
the work. As lever C moves forward jaw H grips the 
threads on the hot rod, but as the pocket is fitted to 
them, it does not injure them. Continuing its move- 
ment, roller F carries the work around the formed sur- 
face until the final bend is accomplished by direct pres- 
sure delivered by former E. The helical spring shown 
exerts sufficient pressure upon jaw H to hold the work 


FIG..2. THE. FIXTURE OPEN 


FIG. 3. THE FIXTURE CLOSED 


for some particular service. It is the desire of the coun- 


cil to have a record of the men who may be available 
to render such assistance to these committees when the 
occasion arises. 

Engineers of varied experience who can devote more 
or less time to this work are requested to write to Alfred 
D. Flynn, secretary of the Engineering Council, 29 West 
39th St., New York, and register their willingness to 
be of service in this connection. Each communication 
should outline the experience and the way in which the 
registrant can probably be of the most service. These 
volunteers are not likely to be called upon very fre- 
quently, but it may happen that the special qualifications 
of the engineer may make his services in demand. 
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These difficulties were accentuated by the fact that 
most of the molds were long and slender, so that they 
had but a small part of their surface in contact with 
the hot plates and a large part in contact with the air. 
The heating and cooling of the fittings alternately 
carrying the steam and the cooling water resulted in 
frequent leaks, especially in the flexible piping, the 
use of which was necessitated by the movement of the 
upper platen of the press. 

During one of these periods of interruption recourse 
was had to a-method of electrical heating with such 
good results that the use of steam was abandoned alto- 
gether. In brief the method consisted in magnetizing 
the molds with alternating current at 60 cycles. As 
these molds are always made of steel and generally 
hardened they will heat up rapidly under these condi- 
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FIGS. 1 AND 2. METHODS OF ARRANGING THE COILS 
Fig. 1—Elementary arrangement of heating coil. Fig. 2—Im- 
proved arrangement with coils above and below. 


tions, owing to induced electric currents in the various 
parts of the molds and also in some measure to 
hysteresis losses, especially in the hardened parts. 

The method first used was simple in the extreme. 
The coil was made of 100 turns of No. 6 asbestos- 
covered wire, and when in operation its terminals were 
connected by a switch directly to the 220-volt supply 
line. With molds weighing 10 to 15 lb. a curing tem- 
perature could be reached, starting cold, in from 3 to 
5 minutes. It should be understood that under the 
conditions of working the magnetizing coil remains 
quite cool. 

The heat is developed in the interior, though mostly 
near the surface, of the molds. If the current is left 
on indefinitely a temperature destructive of the molding 
material results. This necessitates finding some way 
by which a definite result may be secured. Generally 
it is sufficient to make trial pieces, noting the time of 
heating of each by a watch or clock. After observing 
the right time it can be repeated indefinitely for other 
pieces. A good method of gaging the temperature of 
the molds is to observe the color of sulphur when melted 
in contact with the mold. The brick-red color which 
sulphur shows at 180 deg. to 200 deg. C. gives a good 
indication, but it is hard to keep the sulphur in place. 
A better material is a cane-sugar syrup with a little 
blue litmus, which clings to the hot molds and chars 
to a tobacco brown when the temperature limit has 
been reached. When the proper temperature has been 
reached the switch is opened and the mold cools off 
slowly, during which time the final hardening of its 
contents takes place. 

A study of the heating action in detail is interesting. 
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Referring to Fig. 1, P’ and P” are the cast-iron platens 
of the press, M the matrix, and K’ and K” the plugs 
by which the molding material D is pressed in the 
matrix. C is the current-carrying coil. Since the 
magnetic field is the means of carrying the energy to 
the mold it will be seen by those familiar with electro- 
magnetism that the part of the mold in the plane of 
the coil heats most rapidly. The ends of the mold in 
contact with the platens lose heat rapidly, so that it 
was found well to protect them against such loss by 
asbestos or pasteboard sheets at Z. Next several coils 
of different proportions were made, long ones for the 
longer molds and flatter ones for the shorter ones. 

It was found inconvenient to lift the hot molds from 
the interior of the coils, so a further improvement was 
made in which the coils were subdivided into two halves 
and mounted as shown in Fig. 2, in which letters 
designate the same parts as in Fig. 1. This arrange- 
ment gives good heating throughout the mold regardless 
of the shape. In fact there is a little greater heating 
at the ends, which compensates for loss by conduction. 
The plates P’, P” were fitted with laminated-iron 
sections so that a path for the magnetic flux in them, 
which would not develop heat, could be provided. Fig. 
3 is an illustration of the press fitted with these coils. 
It is evident that the molds could be put into or removed 
from the press thus fitted as readily as from an ordinary 
press. 

In all of these arrangements the magnetic return 
circuit consists of leakage through the air and through 
the massive parts of the press, in all of which the mag- 
netism is so diffused that the energy loss is small. This 
is clear from the fact that such losses are a function 
of the square of the magnetic density and the electrical 
conductivity of the material. Cast iron, being of low 
conductivity, losses in the 
heavy parts of the press are 
necessarily very small. Cast 
iron would not be a good ma- 
terial from which to make 
the molds. It is evident that 
the thermal efficiency of this 
method is comparatively 
high, and I have good reason 
to believe that more than 
half of the heat which is 
developed makes it appear- 
ance in the mold. By the 
induction method of heating 
it is possible to pile several 
thin molds on top of each 
other and heat them all at 
once, which cannot be done 
by any cther method. By 
this means one press can be 
made to produce several 
articles simultaneously. 

In making molded insulation the cost of molds is 
frequently very great. By the induction method of 
heating, the cheapest mold can be used, since it is never 
necessary to shape it so as to admit steam to it or so 
as to favor the flow of heat into it from any external 
source. 

Many electrical engineers would regard the low 
power factor at which such devices operate as a serious 
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drawback. However, I regard it as an important ad- 
vantage in that a steadying effect on the circuit is 
produced, so that whether a large mold or a small mold 
or no mold at all is placed in the coil no harmful result 
will follow, the large size of wire used being sufficient 
for the current at all times. Measured in terms of 
value received for the outlay and freedom from trouble 
and general convenience the process was entirely satis- 
factory. A press having a better magnetic circuit which 
would have operated at a power factor comparable to 
that of an induction motor could have been made at a 
greater cost, but the extra cost would have exceeded 
the saving possible during the time the above apparatus 
was in use, which was about one year. 

It is believed that other uses might be made of this 
process; for example, die castings of readily fusible 
metal might be made economically on a small scale; or 
hardened-steel parts might be tempered, in which case 
the temper could be drawn without overheating sharp 
angles and cutting edges. 


Bending Short Rods Having 
Threaded Ends 


By J. V. HUNTER 
Western Editor American Machinist 

There are many shops that have occasion to bend 
short rods with threaded ends, or long rods with the 
bend so close to the threaded portion that the opera- 
tion must be performed. after threading; otherwise 
there would be no chance to get the die up to work. 

In one shop these rods, one of which is shown at 
A, Fig. 1, were formerly bent by hand, the smith using a 
woooden mallet to avoid in- 
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in position during the bending operation. This fixture 
was entirely constructed in the blacksmith shop, and in 
use is bolted to an anvil as in Figs. 2 and 3 which show 
the fixture respectively in open and closed positions. 





FIG. 1. THE WORK AND THE FIXTURE 


With this fixture it was found possible to reduce the 
working time on a given number of pieces to one-fifth 
of that required by the hand method. 


Help for the Engineering Council 


The Engineering Council is engaged in numerous 
activities directly gr indirectly connegted with the war, 
for the engineering profession of America. There are a 
large number of committees for handling various prob- 
lems, and these committees often require assistance in 
securing details or the making of special investigations 





— 


juring the threads, the first 





turn being made over the 
horn of the anvil and the 
bend completed on a former. 

As our requirements ran 
well into the thousands, this 
method was naturally too 
slow, and in casting about 
for a more efficient means 
of production, the bending 
fixture shown in Fig. 1 was 
finally evolved. A base B 
with its upper edge made 
to conform to the shape of 








a 9 
toate 2 
4 











the finished piece carries 











the two levers C and D. 
Firmly attached to lever C 
is a former E and a roller F. A jaw H is attached to 
lever D, which in construction was firmly clamped in 
closed position, and a pocket, half in the jaw and half 
in the base, was formed by drilling and tapping to fit 
the threaded end of the piece to be bent. In operation 
the lever C is thrown back, striking the end of lever D 
and opening the threaded pocket for the reception of 
the work. As lever C moves forward jaw H grips the 
threads on the hot rod, but as the pocket is fitted to 
them, it does not injure them. Continuing its move- 
ment, roller F carries the work around the formed sur- 
face until the final bend is accomplished by direct pres- 
sure delivered by former E. The helical spring shown 
exerts sufficient pressure upon jaw H to hold the work 
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for some particular service. 


FIG. 3. THE FIXTURE CLOSED 


It is the desire of the coun- 
cil to have a record of the men who may be available 
to render such assistance to these committees when the 
occasion arises. 

Engineers of varied experience who can devote more 
or less time to this work are requested to write to Alfred 
D. Flynn, secretary of the Engineering Council, 29 West 
39th St., New York, and register their willingness to 
be of service in this connection. Each communication 
should outline the experience and the way in which the 
registrant can probably be of the most service. These 
volunteers are not likely to be called upon very fre- 
quently, but it may happen that the special qualifications 
of the engineer may make his services in demand. 
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The expenditures of the United States Government 
for the fiscal year 1918 are now estimated at from 
$15,000,000,000 to $18,000,000,000, a sum equal to the 
entire federal expenditures from 1776 to 1917. 

* * * 

The International Trade Mark Bureau for the regis- 
tration of trademarks of producers and manufacturers 
in the 11 northern countries of North America, Cen- 
tral America and the West Indies has been opened at 
Havana, Cuba, under the direction of Dr. Mario Diaz, 
Irizar. According to advices from Washington, Ameri- 
can companies and firms sending machinery and other 
products to Latin America under the protection of 
trademarks would do well to get in touch with the 
Havana bureau. 

* * * 

The Rockefeller Foundation, through its president, 
George E. Vincent, has just issued a 50-page booklet 
giving a review of its war work, public-health activi- 
ties and medical-education projects in 1917. A sum- 
mary of expenditure for all purposes during 1917 is as 
follows: War work, $5,944,968.53; public health, $682,- 
686.37; medical education and research, $3,629,335.40; 
various philanthropies designated by the founder, 
$942,251.42; miscellaneous, $149,988.50; administration, 
$105,666.28, making a grand total of $11,457,086.36. 

* * * 

During April $13,988,619 were paid out to farmers 
of the United States by the Federal land banks on long- 
time, first-mortgage loans, according to a statement of 
the Federal Farm Loan Board. The Federal land hank 
of St. Paul closed loans during the month amounting 
to $2,870,000. The other banks made loans as follows: 
Omaha, $1,912,300; Spokane, $1,586,380; Houston, $1,- 
514,844; New Orleans, $1,198,955; St. Louis, $1,016,- 
035; Wichita, $768,900; Louisville, $756,700; Columbia, 
$737,605; Berkeley, $569,700; Baltimore, $538,100; 
Springfield, $518,800. 

* x * 

America’s first quantity output of concrete ships will 
be a fleet of tankers for the fuel-oil trade. There will 
be 14 of them, totaling 105,000 tons. Completed plans 
for these additions to the American merchant marine 
were announced recently by the concrete division of the 
shipping board. The concrete-ship program has also 
been enlarged to provide for the construction of four 
smaller vessels totaling 12,500 tons. Contracts placed 
to date call for 18 concrete ships, totaling 117,500 tons. 
Eight of the projected fleet will be built in shipyards of 


the Pacific coast; the others in Atlantic yards. 
* + * 


The Michigan State Auto School has opened an air- 
plane-mechanics’ course for the purpose of training men 
as aviation mechanics or as production men for airplane- 
engine factories. The course occupies two months, and 
includes assembling, repairing and operating airplane 
engines, as well as constructing and maintaining the 
machine. 


Students are given practical work in over- 
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hauling and rebuilding machines which have been in 


service. The airplane instruction is under the direction 
of a Curtiss expert, who is at the head of this branch 
of the faculty. 


* * * 


Charles A. Otis, president of the Cleveland Chamber 
of Commerce, has been appointed by the War Industries 
Board to make a survey of the industrial resources of the 
country. He will work out a zoning system for all war 
industries in codperation with the War Department. The 
scheme contemplates organizing the industries in each 
zone so that, as nearly as possible, all products may be 
finished in the zone of origin. Each zone under the 
plan will have as its center a large manufacturing city. 
Plans, specifications and other war information will be 
sent from the War Industries Board to the zone centers, 
where orders will be distributed to the proper factories. 
Officials of the board say the plan will speed up war work 
greatly. The survey will enable the Government to de- 
termine the facilities of individual plants. Long hauls 
and delay in assembling will be eliminated. 

* * * 

The recommendations made by the Balfour Commit- 
tee for promoting and safeguarding British trade after 
the war include (1) the largest possible production by 
employers and work-people; (2) continued prohibition 
of importation of enemy goods; (3) financial help 
where necessary for development of sources of supply 
vital to national defense, and Government control of 
alien interests in such sources; (4) safeguards against 
hostile commercial penetration; (5) encouragement by 
the Government of combination and coéperation of man- 
ufacturers, with a modification of the hostile attitude 
of the state toward combinations in marketing overseas 
trade; (6) early relaxation of control of capital issues; 
(7) full review of principle on which income tax is 
based; (8) preferential treatment of British domin- 
‘ons; (9) denunciation of existing commercial treaties. 

* *% * 


Neville Island, in the Ohio River, near Pittsburgh, 
Penn., has been selected by the War Department as the 
site for the great Government ordnance plant to be 
built and operated in the interior. The island is seven 
miles long and not more than a mile wide. At one end 
is the Neville furnace of the Carnegie Steel Co., a sub- 
sidiary of the United States Steel Corporation. Rail- 
roads occupy the river banks paralleling the island, 
the New York Central on one side and the Pennsylvania 
on the other. Negotiations for a second large ordnance 
plant for the Government are said to be nearing com- 
pletion. The War Department and the Midvale Steel Co. 
are reported to be in substantial agreement on the ex- 
pansion of the company’s plant at Nicetown, near Phila- 
delphia, for making heavy ordnance. The Midvale com- 
pany has long been engaged on large war orders, but 
under the new arrangement, it is said, the capacity of 
the plant will be more than doubled. 
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A Thread-Grinding Fixture 


By J. W. COLLINS 


The illustration shows a fixture for grinding threads 
that can be used on the compound rest of any lathe. 
The body A of the fixture has a rib planed to fit the 
toolpost slot, and is provided with a collar-head bolt and 
square nut for clamping the fixture in position. The 
bracket B carrying the wheel spindle swivels upon part 
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affect the relative center positions of the wheel and 
the work to be ground. 

One edge C of the swiveling bracket is finished and 
graduated so that the thread angle being known, it is 
but the work of a moment to tilt the wheel to a corres- 
ponding angle. 

The bracket B has an extension D parallel to the 
vertical plane of the wheel, this extension carrying a 
slide E which is adjusted vertically by means of the 
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ON LINE a-b 







































































FIXTURE FOR GRINDING 


A, the axis of the swivel being horizontal at right angles 
to the center line of the wheel spindle and opposite to 
the vertical center line of the wheel. . 

Means are provided for swiveling this bracket and 
for clamping it in whatever position may be necessary 
to make the plane of the wheel conform to the angle 
of the thread being ground; and as the axis upon which 
this movement takes place is coincident with the center 
of the wheel it follows that this adjustment does not 








THREADS 


screw F. Upon the face of this slide are mounted two 
smaller slides G and H with their lines of travel 30 
deg. either side of the line of travel of the slide upon 
which they are mounted. These smaller slides are ar- 
ranged to carry diamond toolholders directly over the 
center of the grinding wheel. They take their move- 
ment from the compound lever J, which causes first one 
diamond and then the other to pass over the angular 
surface of the wheel. 
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As the part upon which the slide is mounted is in- 
tegral with the wheel-carrying bracket, swiveling the 
latter about its axis does not affect the positions of the 
diamonds in relation to the wheel; therefore when once 
set the tools are always in position for truing the wheel. 

The wheel spindle runs in tapered split-shell bearings 
providing ready means of adjustment to compensate 
for wear. 


An Adjustable-Beam Compass 
By ROBERT LIEBRICH 


The manner of converting a bow pencil into a very 
acceptable adjustable-beam compass is shown in the 
illustration. First, remove the screw from the bow pencil 
by driving out the pin which holds it in place. Secure 
a piece of wire of the same diameter as the screw, and 
a piece of tubing the inside diameter of which is a 
tight fit on the wire and of the length desired for the 
beam of the compass. Drive the wire a short distance 
into the tube and solder it in place. Cut off the wire so 
that a length equal to the length of the old screw pro- 
jects from the tube, and cut a thread upon this pro- 
jecting end to take the adjusting nut. 

Saw off the leg carrying the needle point, as shown 
in the drawing. Make a sleeve to fit over the tube 





ADJUSTABLE BEAM COMPASS 


which forms the beam, drilling and tapping it on 
one side for the binding screw and on the other for the 
sawed-off portion of the compass leg, which should be 
worked down and threaded to fit and afterward soldered 
in place to prevent it from turning around. 

Fasten the adjusting screw in place by drilling 
fhrough the wire and inserting the pin as in the old 
screw. Extensions for the beam can be made from 
pieces of the tube and wire put together, as shown at 
the right, the wire being soldered into the tube sections 
and the projecting end polished to a fairly tight push 
fit in the end of the tube. 


Built-Up Electric Cable 
By T. M. R. VON KELER 


A clever method of making combination iron and 
aluminum electric cable of high tensile strength and 
great elasticity is described in the Elektrotechniker 
Zeitung by E. G. Fischinger of Dresden. A rope of 
oiled paper 3.5-mm. diameter is covered with a strip of 
galvanized sheet iron 7.5-mm. wide and 0.3-mm. thick, 
wound on in right-hand spiral. The sheet-iron spiral 
is in turn wound in an opposite direction with six 
galvanized-iron wires of 3.9-mm. diameter. Finally 12 
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aluminum wires of 4.1-mm. diameter each are wound 
in right-hand spiral around the galvanized-iron rope. 
Setting fire to the oiled paper, the core burns out and 
leaves a hollow spirally wound cable, light in weight 





“- Oiled Paper 
BUILT-UP ELECTRIC CABLE 


but with great strength to resist wind and temperature 
changes. It is 1.35 times as strong as pure aluminum 
wire of the same diameter. The illustration shows the 
method of construction. 


Operating Signal Bells from a Generator 
By H. D. MARTINDALE 


Thinking it might be of advantage to other shops, 
we wish to report a little arrangement that we rigged 
up the other day in our shop, which has given very 
satisfactory results. 

We all know what trouble signal bells give on a 
battery circuit due to the battery getting weak and 
becoming a constant source of trouble. We have a six- 
pole direct-current generator from which we take power 
for our shop. On each side of one of the field poles we 
connected a wire, which in turn is connected through a 
double pole switch to our signal-bell circuit, as shown 





BELL CONNECTION FROM DYNAMO 


in the illustration. This arrangement does not reduce 
the efficiency of the generator to any appreciable extent, 
and it will ring as many bells as it is desired to put 
on. It has also eliminated all the battery trouble which 
we have had in the past. 
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The President’s Readjustment and 
Reconstruction Commission—IV 


By WINGROVE BATHON 


Washington Representative McGraw-Hill Co., Inc. 





Following the presentation in McGraw-Hill 
engineering publications of a concrete plan for 
a proposed readjustment and _ reconstruction 
commission to be appointed NOW by the Presi- 
dent of the United States, to deal NOW with 
problems which will be presented to American 
industry after the war, it has become known in 
Washington administrative circles in an un- 
official manner that a plan for a readjustment 
and reconstruction agency is under consideration. 





time that the Council of National Defence has been 
* studying the subject of readjustment and recon- 
struction for a long time, with a view to codrdinating 
various Government activities in Washington which 
have had readjustment and reconstruction for their 
objects. When President Wilson recently set up the 
War Industries Board under the chairmanship of Mr. 
Bernard M. Baruch as a separate agency, divorcing it 
from the Council of National Defence, the latter 


|: IS permitted to say here publicly for the first 


organization was left with little work to do, and with 


few prominent men remaining in its personnel. 

There is reason to believe that the Council of National 
Defence has resolved to undertake the work of readjust- 
ment and reconstruction if permitted to do so by 
President Wilson, and there is also reason to believe 
that the President will assent, under the urging of 
Secretary of War Baker, chairman of the council, 
acting in behalf of himself and the other five members 
of President Wilson’s cabinet who compose the Council 
of National Defence. 


A LOGICAL STEP 


In Washington official circles there is an impression 
that this would be a logical step, inasmuch as a number 
of cabinet officials have begun making public details 
of readjustment and reconstruction ideals upon which 
their own departments and bureaus have been sep- 
arately at work, following the advocacy of such a 
readjustment and reconstruction agency in the McGraw- 
Hill engineering publications; and there is ground in 
Washington not only for the impression but for the 
strong belief that if the Council of National Defence 
is authorized by the President to begin work on read- 
justment and reconstruction problems, W. S. Gifford, 
Director of the Council, will not only set to work at once 
to codrdinate all the work being done separately in the 
various departments, but will undoubtedly call into 
consultation and activity at Washington men in private 
industry of the type suggested in the first article in 
this series, which was put forth as a method of 
crystallizing opinion in favor of a readjustment and 
reconstruction agency and obtaining action to create 
one. In other words, it is expected in Washington that 


if the President assents, the Council of National 





Defence will be newly created by the appointment of a 
large number of committees of important men of the 
type suggested in the first article in this series, taken 
from the ranks of private endeavor, to solve now the 
after-the-war industrial problems of this country, as 
England is now doing, and a description of which is 
published in another part of this issue of this publica- 
tion. 

Before this is published the question of what char- 
acter of readjustment and reconstruction agency shall 
be established may have been settled. It is possible 
that when the news announcement of the Government’s 
intentions in this respect is made it will have been 
found that after due consideration it might be more 
wise to commit the work of readjustment and recon- 
struction to an agency other than the Council of 
Nafional Defence; but the subject is now being dis- 
cussed on all sides in Washington, and letters and 
telegrams from all over the country are being received 
in Washington urging the creation of such an agency 
at once, 


A LETTER OF INDORSEMENT 


From Philip H. Gadsden, chairman of the National 
Tommittee on Public Utility Conditions, comes a letter 
strongly indorsing the idea of action. The National 
Committee on Public Utility Conditions, which includes 
E. K. Hall, H. H. Crowell and A. S. Hills, executive 
secretary, represents in Washington the National Elec- 
tric Light Association, the American Electric Railway 
Association, the American Gas Institute and the 
National Commercial Gas Association. Mr. Gadsden 
says: 

“It is coming, I think, to be more and more generally 
realized that the problems which the industrial world 
will have to face after the war in the readjustment 
of our economic life will be more serious than even 
the problems which we are now called upon to meet. 
Your suggestion, therefore, that the President at this 
time appoint a commission on readjustment and recon- 
struction, in my judgment, is a very timely one. 


A LESSON FROM THE WAR 


“The great lesson which this war has impressed upon 
everyone is the efficiency resulting from great concen- 
tration of capital and labor. The benefits derived by 
the nation for war purposes in the mobilization of 
practically all the industries of the country will not be 
lost sight of when peace comes. To deal properly with 
such a radical change in our economic policy will call 
for all the wisdom at our command. Nothing could aid 
so much in the proper solution of such a problem as 
a thorough and comprehensive study of it in advance, 
such as you suggest.” 

Froni the Permutit company, engaged in water 
rectification and general sanitation in New York, comes 
this letter signed by Samuel Robert, president of the 
company: “As we see it there can hardly be room 
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for doubt as to both the usefulness, and indeed the 
necessity, for the work of the nature referred to and 
that this work should be done as quickly and as thor- 
oughly as possible. We can think of no better way to 
prepare the groundwork essential to the proper accom- 
plishment of this vital project (vital to the future 
benefit of the industries of this great country) than 
by having a commission appointed as quickly as pos- 
sible for. the express purpose of investigating the 
necessary steps needed to prepare for its accomplish- 
ment, and then to put into effect as thoroughly as 
possible the means needed for its fulfillment. We are in 
hearty accord with this movement.” 

From Charles F. Lang, president of the Lakewood 
Engineering Co., Cleveland, Ohio, comes this letter: 
“While our company is working night and day on war 
service for the Government and is constantly endeavor- 
ing to expand its usefulness in this direction all our 
planning is being done with a view to world-trade 
conditions after the war, for we feel that we but dimly 
realize the demands which world trade will make upon 
American manufacturers in the reconstruction period 
immediately following the war. And we also recognize 
the period of tremendous readjustment which must take 
place in our own country. National conditions and 
national ideals are entering a violent revolution rather 
than a slow evolution, and I sincerely trust that the 
very constructive program suggested by you will receive 
serious consideration and prompt action on the part 
of the Government, for the problems involved are not 
merely national, but they are world problems; and 
individual thinking by individual business men is hope- 
less—the nation must think and plan as a nation.” 


LETTER FROM MR. FILENE 


From the great merchandising house of William 
Filene Sons Co., Boston, Mass., comes this letter, signed 
by Edward A. Filene, its president, who is chairman 
of the War Shipping Committee of the Chamber of 
Commerce of the United States: “I am in entire 
agreement with your suggestion that such preparation 
should be under way. Unless there is created a 
governmental agency for this undertaking, an agency 
thoroughly representative of all classes and interests, 
;these problems will be taken up separately by the 
various classes and interests. If the bulk of the 
reconstruction planning is left to separate classes and 
interests, we shall come to the end of the war with a 
series of reconstruction programs. Business will have 
a program; labor will have a program; agricultural 
interests will have a program; banking interests will 
have a program, and all other vital interests will 
have some kind of a program. And at the very moment 
when unity of purpose and promptness of action will 
be vital to the welfare of the country we shall be 
obliged to pay the price of costly delay incident to the 
harmonizing of these several programs of reconstruc- 
tion. It is clearly the wise policy to create a Govern- 
ment commission so thoroughly representative of all 
classes and interests that it will command the support 
of all classes and interests. If such a commission 
collates its facts, formulates its conclusions and sub- 
mits them in advance to the most exhaustive criticism 
from all possible angles we shall be able to get most 
of the work of compromise out of the way by the 
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end of the war and arrive at the time of action with 
a unity of purpose and policy otherwise impossible. 
I realize the question of tactics and timeliness involved 
in any proposal today not related to the immediate job 
of prosecuting the war; and yet the war will end some 
day, and whether that time be one year or 20 years 
from now, the time will be none too long for the analysis 
of the complicated problems that underlie the return 
of our social, industrial. and political life from a war 
basis.” 


Nationa! Research Council to Become 
a Permanent Body 


The National Research Council is to become a perma- 
nent body in order to coérdinate the developments of 
the various sciences. Organized in 1916 at the request 
of the president of the National Academy of Sciences 
under a congressional charter, it has demonstrated its 
capacity for larger service. The National Academy of 
Sciences is therefore requested by the President to 
perpetuate the National Research Council, whose duties 
are outlined as follows: 

1. In general to stimulate research in the mathe- 
matical, physical and biological sciences, and in the 
application of these sciences to engineering, agriculture, 
medicine and other useful arts, with the object of in- 
creasing knowledge, of strengthening the national de- 
fence and of contributing in other ways to the public 
welfare. 

2. To survey the larger possibilities of science, to 
formulate comprehensive projects of research and to 
develop effective means of utilizing the scientific and 
technical resources of the country for dealing with these 
projects. 

3. To promote coéperation in research, at home and 
abroad, in order to secure concentration of effort, mini- 
mize duplication and stimulate progress; but in all 
coéperative undertakings to give encouragement to in- 
dividual initiative as fundamentally important to the 
advancement of science. 

4. To serve as a means of bringing American and 
foreign investigators into active codédperation with the 
scientific and technical services of the War and Navy 
departments and with those of the civil branches of 
the Government. 

5. To direct the attention of scientific and technical 
investigators to the present importance of military and 
industrial problems in connection with the war, and to 
aid in the solution of these problems by organizing 
specific researches. 

6. To gather and collate scientific and technical in- 
formation at home and abroad in coéperation with gov- 
ernmental and other agencies, and to render such in- 
formation available to duly accredited persons. 

Effective prosecution of the council’s work requires 
the cordial collaboration of the scientific and technical 
branches of the Government, both military and civil. 
To this end representatives of the Government, upon 
the nomination of the National Academy of Sciences, 
will be designated by the president as members of the 
council as heretofore, and the heads of the departments 
immediately concerned will continue to codperate in 
every way that may be required. 
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The Duty of the Engineer 


EVER was there such a need for high-grade, ex- 
i N perienced engineers, and never has there been such 
an opportunity for men of this kind to serve their 
country and the cause of humanity in general. And 
yet in too many cases men of this caliber have held 
back because of personal reasons. 

It is not easy to give up a large salary and to accus- 
tom oneself to a lower living standard, especially when 
we are approaching the meridian of life. But we must 
not forget that thousands of our boys are giving up 
good positions, often sacrificing the future, for $30 a 
month and the prospect of mud and trenches, not to 
mention danger, wounds and, possibly, death. 

The country needs the brains and the experience of 
its best men as never before. It offers them as good a 
monetary return for their services as the laws permit 
and it has the right to demand that these services be 
given freely. For unless the country is made secure 
against the German idea, the large salaries and comfort- 
able positions will be of little value. 

We must not forget that hundreds of capable officers 
are devoting their lives to the cause at a salary which 
would be insignificant in any private business. Can 
the engineer allow himself to appear less patriotic, 
less devoted to his country, less willing to make his 
sacrifice than the man in khaki? . 

Every engineer in this great country of ours should 
ask himself earnestly and honestly whether he is doing 
his best in this crisis; whether he cannot be of more 
value in some government position than where he is at 
present. It is much more pleasant to stay at home and 
salve the conscience with the belief that he is on war 
work. But the real question is, “Could I be of more 
service elsewhere?” 

The machine-tool program alone will need many ca- 
pable engineers. The more of them we have the fewer 
mistakes we shall make in the selection and distribution 
of machines. And unless the industry can and will 
supply the men it must refrain from criticising mis- 
takes made by those who are probably doing the best 
they know. 

We have opposed and still oppose the practice of grant- 
ing military commissions to civilian engineers. It is 
unfair to the real army man and a handicap to the 
engineer. But present conditions seem to make this 
procedure necessary, and as long as this is the case 
personal prejudice must not stand in the way of render- 
ing service. If it can be shown that you can be of more 
real service in the army organization, that is the place 
for you to be. 

The Ordnance and other departments are looking for 
good men, for men who can secure results which will 
expedite all the work which must be done. Every engi- 
neer should stand ready to help to the utmost of his 
ability. His special qualifications should be known to 
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the department. And should he be asked to help in any 
capacity he should not let personal prejudice or prefer- 
ence keep him from going into the service. 

This is the age of engineering and the engineer must 
come into his own. But he must be as ready for serv- 
ice as the men in the trenches whenever the captain 
calls for volunteers for some dangerous mission. The 
engineer deserves a high place in the councils of the 
country and in every community. But this can only 
come from a willingness to serve to the best of hig 
ability in whatever line the service may be needed. 


The Rights of the Public 


OTHING is more significant of the advent of newer 

and broader ideas regarding the duty of the in- 
dividual to the community than the action of the 
American Society of Mechanical Engineers in voting to 
rewrite its code of ethics. The unanimity with which 
the action was taken indicates the quickening of the 
spirit, of the feeling of public responsibility and of real 
fellowship, which has been accelerated by the war. 

The same attitude of mind is beginning to manifest 
itself in the conduct of business, and it is sure to 
grow. The war is teaching us that no individual is in- 
dependent of the community or of the world; that no 
country can survive without the concerted action of 
all, regardless of individual success or profit. 

When it becomes the custom to consider the effect 
on the public in planning new enterprises, in erecting 
new factories and in other commercial undertakings, 
we shall have a much more agreeable world to live in, 
and the community will be much more desirable in every 
way. Nor must it be thought that this means the giv- 
ing up of our individuality. It means instead that each 
of us will be more thoroughly alive to his individual 
opportunities and will get far more satisfaction by be- 
ing able to use them for the general good. 


Order Your Coal Now 


E ARE asked to urge every reader of the American 
Machinist who has not already done so to order his 
coal for next winter now. Only by anticipating the de- 
mand and keeping the mines running as full as possible 
during the summer can another coal famine be averted. 
The work of the steel mills and the factories which 
supply the shipyards and all sorts of munitions must 
not be retarded. Their supply of coal must be kept 
going all,through the year, and it is often impossible 
for them to order for a long period ahead. 

Scores of ships were unable to leave their docks last 
winter because they had no coal in their bunkers, and 
the comfort and health of our boys on the other side was 
jeopardized thereby. That condition must not occur 
again, and it can be prevented only by moving domestic 
coal during the summer. It is clearly our duty to do 


what we can to relieve this situation. 
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The President’s Letter to 
Workers and Employers 


OR more than a year it has been our pride that not our armies and navies 
| eee but our whole people are engaged in a righteous war. We have said 

repeatedly that industry plays as essential and honorable a role in this 
great struggle as do our military armaments. We all recognize the truth of 
this, but we must also see its necessary implications—namely, that industry, 
doing a vital task for the nation, must receive the support and assistance of the 
nation. We must recognize that it is a natural demand—almost a right of 
anyone serving his country, whether eiuployer or employee, to know that his 
service is being used in the most effective manner possible. In the case of 
labor this wholesome desire has been not a little thwarted owing to the changed 
conditions which war has created in the labor market. 


There has been much confusion as to essential products. There has been 
ignorance of conditions—men have gone hundreds of miles in search of a job 
and wages which they might have found at their doors. Employers holding 
Government contracts of the highest importance have competed for workers with 
holders of similar contracts, and even with the Government itself, and have 
conducted expensive campaigns for recruiting labor in sections where the supply 
of labor was already exhausted. California draws its unskilled labor from as 
far east as Buffalo, and New York from as far west as the Mississippi. Thus 
labor has been induced to move fruitlessly from one place to another, congesting 
the railways and losing both time and money. 


Such a condition is unfair alike to employer and employee, but most of all 
to the nation itself, whose existence is threatened by any decrease in its productive 
power. It is obvious that this situation can be clarified and equalized by a central 
agency—the United States Employment Service of the Department of Labor, with 
the counsel of the War Labor Policies Board, as the voice of all the industrial 
agencies of the Government. Such a central agency must have sole direction 
of all recruiting of civilian workers in war work; and, in taking over this great 
responsibility, must at the same time have power to assure to essential industry 
an adequate supply of labor even to the extent of withdrawing workers from 
nonessential production. It must also protect labor from insincere and thoughtless 
appeals made to it under the plea of patriotism, and assure it that when it is 
asked to volunteer in some priority industry the need is real. 


Therefore, I, Woodrow Wilson, President of the United States of America, 
solemnly urge all employers engaged in war work to refrain after Aug. 1, 1918, 
from recruiting unskilled labor in any manner except through this central agency. 
I urge labor to respond as loyally as heretofore to any calls issued by this agency 
for voluntary enlistment in essential industry. And I ask them both alike to 
remember that no sacrifice will have been in vain if we are able to prove beyond 
all question that the highest and best form of efficiency is the spontaneous 
codperation of a free people. 

WooprRow WILSON. 


THE WHITE HOUSE, June 17, 1918. 
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This department is open to all new equipment of interest to shop owners. 
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Photographs and data 


should be addressed to Editorial Department, “American Machinist” 


Duff Heavy-Duty Turret Lathe 


In the illustrations two views are shown of the new 
heavy-duty, 26-in. turret lathe built by the Duff Manu- 
facturing Co., Pittsburgh, Penn., for the heavy work 
encountered in machining ammunition and other such 
work. It is said to be new in design, incorporating 
many improvements over the conventional type of bor- 
ing and turning lathe, resulting in stout construction 
that is able to withstand severe and unusual strains. 
The control of the machine is accessible at all times to 
the operator, thus reducing to a minimum the amount 
of actual labor required in operation. The length over 


Twelve mechanical changes of speed are provided 
for—open and reverse—giving a range of from 6 to 
1 on low gear and 174 to 1 on high gear. Located 
just behind the chuck at the top of the headstock is the 
starting, stopping and reversing lever. 

The spindle is a hammered steel forging, heat treated 
and ground, and at the rear is placed a ball thrust bear- 
ing. To insure lubrication of the spindle a well is pro- 
vided in the cap from which wicks lead, covering the 
full length of the bearing. The hole through the spindle 
is 74 in. in diameter and the chuck is 20 in. in diameter 
and of the compound, three-jaw, universal type. 

















FIG. 1 DUFF, 26-LN. 


Length over all, 13 ft. 7 in.; 


swing over ways, 27 in.; motor, 20 hp. ; 


HEAVY-DUTY TURRET LATHE 


diameter of driving pulley, 104 in. ; speed of driving pulley. 


1000 r.p.m. ; diameter of hole through spindle 74 in.; chuck, 20-in.; diameter of tool holes in turret, 34 in.; distance across turret 


flats, 21 in. ; speeds, 12. 

and any length of bed ‘ 
all is 13 ft. 7 in. and the swing over the ways is 27 in. 
Mounted on the top of the headstock is a 20-hp. motor 
from which power is transmitted to a driving gear 
104 in. in diameter (constant speed 1000 r.p.m.) at the 
rear of the headstock by means of a silent chain drive, 
and thence through a train of gears to the spindle. 





Also built as an engine lathe with speeds up to 12, feeds up to 10, with hole through spindle up to 10 in., 


The turret is of the broad-faced, hollow, hexagon 
type, containing tool holes 3} in. in diameter and 
measuring 21 in. in diameter across the flats. The 
turret rests on a base 30 in. in length, and is clamped 
thereto by means of the handle shown at the base of 
the turret. This clamp handle permits a clamp over the 























June 27, 1918 








entire surface of the turret base. The turret carriage 
has a travel of 45 in. and is of the automatic indexing 
type. 

The geared feed changes of the turret are absolutely 
independent of the toolpost feeds, resulting in the ad- 
vantage that a very fine feed can be used for boring 
or facing, and at the same time a very coarse feed can 
be used for the toolpost. The long lever provided at 
the left of the turret apron is the quick-return lever, 
which provides for the operation of the turret forward 
with the same speed that is obtained in reversing. The 
feed lever is located to the right of the quick-return 
lever. A large pilot wheel is used on the turret apron 
for operating the turret backward and forward by hand. 
Adjustable, automatic knockout stops are provided. 
Feeds can also be engaged or tripped as desired by 
hand operation by use of the feed lever shown on the 
turret apron. 

The toolpost carriage has front and rear tool slides 
with power and hand feed in both directions. Either 

















FIG. 2. END VIEW OF DUFF LATHE 


toolpost can be clamped and locked in any one of a num- 
ber of positions—they operate entirely independent of 
each other. The toolposts are of the side-carriage type 
and can pass completely by the chuck, permitting greatly 
increased capacity in relative swing over the carriage, 
increasing the range of chucking work accommodated, 
and also permitting the toolpost to be out of the way 
when using the tools in the turret, it being possible to 
bring the turret head up close to the chuck. The car- 
riage can be clamped to the bed to hold it in a fixed 
position. 

The toolpost feeds are independent of the feeds to 
the turret. The feed changes for the toolpost carriage 
are so arranged that it is possible to instantly shift 
from any heavy roughing feed to a proper finishing 
feed, all feeds being reversible. Adjustable automatic 
trip-off stops are provided Feeds can be engaged or 
tripped at will by hand through the use of the lever 
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handle at the right of the quick-return lever. Three 
handwheels are provided on the apron, one each for 
adjusting the two toolposts, and one for advancing 
or reversing the carriage. 

One of the most notable features is the system of 
lubrication. This is taken care of by a single pump 
located at the rear of the headstock and driven by the 
lathe motor. By means of this pump every point in the 
machine demanding lubrication is automatically taken 
care of. 

The machine has been made as fool proof as possible, 
the danger of Stripping gears through changing spindle 
speeds while the lathe is in operation being eliminated 
by the use of a safety governor, which works auto- 
matically, unlocking and allowing the changing of 
spindle speeds only when the machine has been thrown 
out of motion. Another feature is the use of a knock- 
out box containing a train of gears, acting on the feed 
shafts, and controlled by two handles, which are used 
for reversing the feed shafts. 

This machine can be built as an engine lathe, and as 
such it will handle up to and including 15-in. shells. It 
can be furnished with any number of speeds up to 12, 
with any number of feeds up to 10, with any size of 
spindle hole up to 10 in., and with any length of bed. 


Cutler-Hammer Hand Magnet 


The illustration shows the latest type of hand magnet 
being manufactured by the Cutler-Hammer Manufactur- 
ing Co., Milwaukee, Wis. The device is for use on 110- 
or 220-volt direct-current circuit and is furnished com- 
plete with 5 ft. of reinforced flexible cord and standard 
separable attachment plug. It is used for handling 




















CUTLER-HAMMER HAND MAGNET 


small parts of iron or steel in quantities, for separating 
small iron or steel parts from brass, recovering nails 
from sweepings, and other like usages. The circuit for 
the coils is opened or closed by means of the large trig- 
ger seen directly beneath the handle, this operating a 
quick make-and-break snap switch concealed in the cast- 
aluminum yoke cover. Magnetic coil switch connections, 


etc., are all covered by two aluminum castings, the upper 
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one forming the handle support, switch cover and yoke 
cover, while the lower covers the coils and leaves only the 
soft iron poles projecting. This device is designed for 
ordinary intermittent service, that is, it is magnetized 
or demagnetized as desired, but in case they are needed 
magnets for continuous service can be furnished. 


Cowan Model G Transveyor 
The illustration shows the latest addition to the line 
of transveyors manufactured by the Cowan Truck Co., 
Holyoke, Mass. This is known as the company’s Model 
“G” machine. The leverage of the handle is such that the 

















COWAN MODEL G TRANSVEYOR 


maximum load can be elevated by one man, and several 
sizes are made with capacities from 1000 to 3000 Ib. 
An improved locking device is incorporated, designed 
chiefly to safeguard against the load becoming unseated 
when trucking over uneven floors. It is claimed that the 
ease and quickness with which the truck can be operated 
make it particularly desirable. 


“Sectostyle” for Section Lining 
The illustration shows the working end of the “Secto- 
style,” which is a new instrument for draftsmen, that 
has been placed upon the market by the American Sales 
Co., 311 West 59th St., New York City. This device 








“SECTOSTYLE” 


FOR SECTION LINING 


consists of a handle with a pivoted tooth and wheel 
which the draftsman impresses inte the paper on some 
convenient part of the drawing which is to be cross- 
hatched, the instrument being held in the hand and 
moved along the edge of a tee square or triangle in a like 
manner to that in which a pencil is used. By applying 
a slight pressure a series of short parallel lines are pro- 
duced, which serve as a guide for spacing the lines. 
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The guide lines are almost invisible except when being 
actually used, and do not appear in any reproduction 
of the drawing. Various spacing of the cross-hatching 
lines can be obtained by skipping a certain number of 
the guide lines, and this is done almost automatically 
after two or three lines have been drawn. It is- also 
said that by using carbon paper and the edge or corner 
of the toothed wheel that dotted lines may be produced. 
The handle of the instrument is of german silver and 
the toothed wheel of tool steel. 


Jackson No. 10 Duplex Typeless 
Die-Sinking Machine 

The machine illustrated is one of the recent products 
of the Jackson Machine Tool Co., Jackson, Mich., and is 
known as the company’s No. 10 duplex typeless die-sink- 
ing machine. It is for use in machining drop-forging 
dies, ranging in size from the smallest up to those weigh- 
ing four or five thousand pounds. It is claimed that the 
machine will finish intricate shapes with little or no 
hand labor. The base carries the cross-rail, which in 
turn carries the table. The column is bolted to the base 
and carries the head. The cross-rail, table and head are 
provided with both hand and power feeds in all direc- 
tions, rapid traverse power feed being also furnished. 
The power feed is automatically disengaged when the 
rapid traverse is thrown into operation, an interlock- 
ing device preventing the rapid traverse being thrown 
in for the same direction as the feed. All auxiliary de- 
vices, such as the speed-changing, feed-changing and 
reverse mechanism, are assembled on separate brackets, 
or frames, to allow quick removal. The head carries 
three cutting tools and is counterweighted with weights 
somewhat heavier than the head. . This feature of con- 
struction takes up lost motion and makes it necessary 
to operate the feeding mechanism to advance the cut- 
ters into the work. The large spindle is located at the 
center, the small spindle at the left and the cherry- 
tool mechanism at the right. oe 

The cherry tool and the mechanism for operating 
it are claimed to be the novel features of the machine. 
The tools are made in the form of semicircular disks 
and usually have a thickness small in comparison with 
the diameter. The sides of the cutter have a taper in 
order that draft will be formed in the depression in the 
die block. Cutting teeth are formed on the periphery 
and sides of the cutter. Projecting from what corre- 
sponds to the flat edge of the semicircular disk is a 
round shank which is inserted and secured in the tool- 
holder, which is a flat piece of steel, triangular in shape, 
having a flat surface at the apex of its lower corner. 
In this flat surface is the hole in which the shank of the 
cutter is inserted. On each side of the toolholder and 
integral with it is a curved strip moving in circular 
guides in the cherry-tool housing. The center of these 
guides coincides with the center of the cherry-tool 
cutter. The holder is given an oscillating motion by 
means of a connecting-rod attached to a projection from 
its upper edge, and also has a small vertical movement 
so timed that the cutter is lifted from the metal on its 
return stroke and again lowered on its cutting stroke. 
When the cutter is inserted in the cutter holder, the 
plane of the semi-disklike cutter being in the same plane 
as that of the toolholder, the cutter is given an oscillat- 
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ing motion along with that of the toolholder, the center 
of the oscillation being the center of the semicircular 
disk cutter. When in operation the cutter starts on its 
forward or cutting stroke; it at the same time lowers 
into a position for removing metal from the die block. 
When near the end of the cutting stroke the cutter rises 
out of its cutting position and remains up until it again 
starts on its cutting stroke. 

The cutter may be fed by hand or power vertically 
downward into its cut or longitudinally in the direction 
of the axis of the cutter, and is raised and lowered on 
its return and cutting strokes by means of a cam locat- 

















NO. 10 DUPLEX TYPELESS DIE-SINKING 
MACHINE 


Vertical movement of head, 27 in.; center of spindle to face 
of column, 18% in.; maximum distance from table to end of 
spindle, 30 in.; taper hole in large spindle, No. 13 B. & S.; speeds 
of large spindle, nine, 40 to 413 r.p.m.; speeds of small spindle, 
nine, 80 to 826 r.p.m.; strokes per minute of cherrying tool, nine, 
13 to 138 rtical feeds, nine. 00002 to 0.0031 in: per spindle 
revolution ; rizontal feeds, nine, 0.0014 to 0.0187 in. per spindle 
revolution ; vertical feeds per stroke of cherrying tool, nine, 0.0007 
to 0.0093 in.; horizontal feeds per stroke of cherrying tool, nine, 
0.0043 to 0.0562 in.; cross travel, 18 in.; longitudinal travel, 56 
in.; working surface of table, 18 x 72 in.; diameter of driving pul- 
ley, 20 in.; face of driving pulley, 44 in.; net weight, 12,000 Ib. 


ed inside of the head. Its action is such that the cam 
lifts the cutter out of its cutting position and a strong 
spring pulls the cutter into it. The strength of the 
spring, however, is such that the cutter cannot be over- 
loaded by taking too heavy a cut, for before any damage 
can be done to it the spring will yield and aishallower 
cut will be-taken. 

The large spindle has a taper journal at the lower end 
and a self-aligning radial ball bearing at the upper end. 
The lower end is provided with a No. 13 B. & S. taper 
hole and a chuck for holding straight-shank cutters. The 
small spindle is mounted on cone bearings and equipped 
with a chuck for holding straight-shank cutters formed 
partly in the lower end of the spindle and partly by a 
draw-in collet and nut threaded onto the lower end of 


JACKSON 
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the spindle. A box-shaped bracket bolted to the side of 
the base contains the speed-changing mechanism, while 
the feed-changing mechanism is of similar design and 
construction, and is located on the opposite side of the 
base. Power is transmitted through a friction-clutch 
pulley 25 in. in diameter with.a 43-in. face, the machine 
being furnished for belt or motor drive as desired. All 
control levers may be reached from the operator’s posi- 
tion at the front of the machine, and automatic stops 
are provided to prevent overtravel of ‘any of ‘the moving 
members. 


Weigel 20-In. Drilling Machine 


The illustration shows a 20-ini: vertical drilling ma- 
chine that has recently been placed on the market by 
the Weigel Machine Tool Co., Peru, Ind. The base is 
ribbed and braced bendath-to prevent springing under 
heavy work and is provided with two T-slots for clamp- 

















WEIGEL 20-IN. WHEEL AND LEVER DRILL 

.Maximum height with spindle extended, 6 ft. 32 height to 
top of cone, 5 ft. 10% in.; drills to center of 20% in, ‘le ; distance 
from base to spindle, 374 in.; distance from table to spindle, 19% 
in. ; traverse of table on column, 17 in.; traverse of spindle, 8 in. ; 
taper in spindle, Morse No, 3; diameter. of table, 164 in.; diam- 
eter of spindle above sleeve, 1); in.; diameter of spindle in sleeve, 
1% in.; diameter of sleeve,+24 in.; diameter of column, 5% in.; 
ratio of bevel gears, 2 to 3; diameter of large step on cone, 9 in. ; 
diameter of small step on cone, 4 in.; face of cone pulleys, 23 in. ; 
weight on skids, 700 Ib. 
ing work. The column is also braced and split bearings 
aré*used for the upper driving shaft in order that ad- 
justment may be made in:case of wear. ‘The head is 
stationary, the spindle being operated either by means 
of a handwheel or lever as desired. Means are pro- 
vided for taking up wear in the spindle, which is made 
of steel ground to size. End thrust on the spindle is 
carried on ball bearings,’ while the spindle’ sleeve is 
ground to size and fitted with bronze bushings. The 


table arm has an enlarged circular support for the table 
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and is raised and lowered by means of a screw and pair 
of miter gears operated by means of a crank. Where 
large work is handled, which can be more conveniently 
placed on the base, the table can be swung around the 
column out of the way. The shifter is located at the 
base of the machine convenient to the operator’s foot. 


Buffalo Universal Slitting Shear 
The Buffalo Forge Co., Buffalo, N. Y., is now manu- 
facturing the No. 25 universal slitting shear shown in 
the illustrations. This machine is of such construction 
that shearing, punching and 
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punch down on the work, so as to locate center marks, 
etc. The shear engagement is by means of a jaw clutch, 
and the stripper is adjusted by means of two gears 
operated through a crank and pinion. Fig. 4 shows the 
adjustment of the stops which are used for mitering. 


Ulrich Index Clip for Rolled Drawings 


The clip or tag illustrated is one of the recent prod- 
ucts of the Ulrich Planfiling Equipment Co., Jamestown, 
N. Y., and is used on rolled drawings or papers to pre- 
vent unrolling and also for indexing or recognition pur- 





cutting operations can be r 


carried on simultaneously, 
and is made entirely of steel 
plate instead of cast iron, 
which is used for most ma- 
chines. The machine is built 
for either belt or motor 
drive, and all gears are ma- 
chine cut from steel, while 
all bearings are _ bronze 
bushed. Plates of any width 
or length may be slit, and 
sheets, channels, I-beams or 
other special sections may 
be punched, while angles and 
Ts may be cut and mitered. 
By the use of special knives 
channel beams and other 
rolled sections may be cut. 
The machine is operated by 
a foot treadle or hand lever, 
and any one of the three 
operations may be performed 
independently of the other 
two. Fig. 1 shows a general 








7 








view of the machine, Fig. 2 
a close view of the shear, 
Fig. 3 a close view of the 
punch and Fig. 4 a close view 
of the bar cutter. On the 
punch end, in addition to the gag operated either by foot 


strokes per minute, 25. 
34 x @ in.; 


power required, 5; 


Punch: Capacity, up to 1-in. hole in §-in. plate; stroke, 1 in.; strokes per minute, 25. s 
motor recommended, 74 hp.; revolutions per minute of high-speed shaft, 350. 


poses. 


BUFFALO NO. 25 COMBINATION SLITTING SHEAR, PUNCH AND BAR CUTTER 


Shear: Capacity, plates up to § in. thick and flats up to 3 x 3 in.; length of knives, 8 i 
Bar Cutter: Angles squared, 4 x 4 in.; angles mitered, 2 s 
rounds, 14 in. ; squares, 13 in. ; I-beams, 6 in.; channels, 6 in.; strokes per minute, 25. 


-~s 
4x %& in.; Ts, 


Horse- 


As will be noted the device consists of a round 


or by hand, a second gag operated by a handle is used holder having three small projections, by means of 


in place of the customary handwheel for bringing the 














FIGS. 2 TO 4. 


Fig. 2—A close-up view of the shear. 





which a small, round pasteboard card for indexing in- 





DETAILS OF THE COMBINATION SHEAR AND PUNCH 
Fig 3—A close-up view of the punch with I-beam in place. 


Fig. 4—The bar cutter 
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formation is held. Fastened to the back is a bent por- 
tion which slips over the edge of the rolled drawing, 
holding it firmly. The rolled drawing may then be filled 
in such a manner that the end shows, and any particu- 
lar one can be quickly recognized by the information 





ULRICH INDEX CLIP FOR ROLLED DRAWINGS 


inscribed on the index card. The device can also be 
used in other similar indexing work. The company also 
manufactures a line of filing cabinet, drawers and other 
devices of this kind. 


Gray Shell Machinery 


The Gray Machine Tool Co., Inc., 2661-2665 Main 
St., Buffalo, N. Y., is now manufacturing a considerable 
line of machinery adapted for use in the manufacture 
of shells. A number of the different machines are 
shown in the illustrations. Fig. 1 shows a blast machine 
for cleaning the inside of 75-mm. shells with steel grit 
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continuous. The two shell holders operate independently 
of one another and the drive is from a pulley 12 in. in 
diameter running at a speed of 100 r.p.m. The machine 
is said to be practically dust proof and to have a pro- 


duction of 60 or more shells an hour. The shipping 
weight is about 800 pounds. 

Fig. 3 shows another shell-blast machine which is 
made in sizes suitable for cleaning 4.5-in., 5-in., 6-in. and 
8-in. shells. This is a single-station machine, the shell 
being placed nose down over the nozzle and revolved 
while the blast is at work. The capacity of the machine 
is said to be from 30 to 50 shells an hour and its ship- 
ping weight approximately 700 pounds. 

Fig. 2 shows the company’s Size A thread-milling ma- 
chine which is for milling the threads in the nose of 
3-in., 75-mm., 4.5-in., 4.7-in. and 5-in. shells, at the same 
time trimming the fuse seat and making this surface 
true with the threaded hole. The work and cutter are 
driven by separate belts from the line shaft, clutches 
being provided in order to eliminate the countershaft. 
The lead on the thread is produced by moving the work 
spindle endwise as it revolves. A threaded sleeve on 
the spindle revolves in a nut, the latter being held 
stationary while the thread is being cut. During the 
facing operation this nut is locked to the spindle and 
revolves with it. The work-spindle bearings are ex- 
tended to allow a maximum traverse of 2 in., the direc- 
tion of rotation of the work spindle being such that the 





























FIGS. 1 TO 3. 
Fig. 1—Machine for cleaning the inside of 75-mm. shells. 


or steel shot. This machine is similar in operation to 
those used in sandblasting and is equipped with a large 
hopper and two shell holders and nozzle arrangements. 
After the shell is placed in position it is lowered so that 
the nozzle is inside of the mouth of the shell which 
revolves while in this position, the drive being imparted 
through miter and spur gears. The abrasive is drawn 


from the hopper by an air blast and cleans the inside 
of the shell in a few moments during which operation 
the operator is unloading and loading at the second 
station, the operation being thus rendered practically 


THREE SHELL MACHINES MADE BY THE GRAY MACHINE TOOL Co. 
Fi } Fig. 2—Size A thread-milling machine. 
4.5-in., 4.7-in., and 5-in.; weight, 1100 Ib., floor space, 4 ft. 6 in. by 2 ft. 6 in.; 
cutter-drive pulley, 9 in. in diameter for 3}-in. belt; pump-drive pulley, 4 in. in diameter for 1-in, belt. 


Shells handled, 3-in., 75-mm., 
work drive pulley, 8 in. in diameter for 3-in. belt; 
Fig. 3—Shell-blast machine 


work travels away from the cutter while being operated 
upon. A special feature of the machine is the two-speed 
arrangement operated through gearing which allows 
the spindle to be driven at the proper speed for milling, 
or at a much higher speed for facing. The toolholder 
is mounted on the cutter slide and fitted to receive a 
‘-in. square tool that can be ground to any shape de- 
sired All shaft bearings are bronze bushed and the 
main bearings are of cast iron polished and scraped to 
fit, compression grease cups being supplied throughout 
for lubrication. The cutter spindle is 2 in. in diameter 
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and runs in adjustable bronze bushings, the front end 
being bored to receive a taper-shank cutter arbor, a 
draw-in rod being also provided. In chucking the work 
the front end of the shell is located by a conical ring 
while the rear end is held by another conical ring, which 

















WASHING MACHINE FOR SHELLS UP TO 6 IN. 
IN DIAMETER 


FIG. 4. 


is pushed forward by a screw and handwheel at the tail 
end of the spindle. Lubricant is supplied to the cutter 
by a pump bolted to the back of the oil pan and driven 
by a belt from the line shaft. When so ordered additional 
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SIZE A KNURLING AND BOURRELET-ROLLING 
MACHINE 


FIG, 5. 


parts can be supplied which permit the machine to be 
used for either the nose or base end of the shell, the 
change being easily made. Two other milling ma- 
chines are made, Size B adapted for use on 6-in. and 
i55-mm. shells and Size C for use on 8-in., 9.2-in., 9.7- 
in. and 12-in. shells. 
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Fig. 4 shows a shell-washing machine that will handle 
shells 6 in. and smaller in diameter. This machine can 
also be supplied for larger shells if so ordered. It con- 
sists of a cast-iron tank with a rotary pump bolted at the 
back and pipes to two shell cups inside of the cover 
Steam pipes for heating the cleaning liquid can be in- 
corporated if desired. The capacity of the tank is 
approximately 40 gal., and it is divided into two com- 
partments so that the dirt and cuttings remain in the 
first compartment while the water only can get back into 
the pump. 

Fig. 5 shows the Size A knurling and bourrelet-rolling 
machine. This machine is designed for knurling the 
copper band groove on 3-in. and 75-mm. shells. With 
the two spindles and two knurls, as shown, the machine 
will double or cross knurl, but the machine as ordinarily 
supplied has but one spindle for a single knurling tool. 
In operation the machine is placed on the two lower ° 
rollers, the base is pushed against the stop, a lever is 
pulled and the work is done. It is claimed that the 
machine will knurl 3-in. shells as fast as they can be fed 
to it. For rolling the bourrelet a rolling tool is placed 
on the spindle in place of the knurl and a different set 
of rollers carry the shell. All tools and rollers are made 
of cast steel and are hardened. The drive is from the 
line shaft to a pair of tight and loose pulleys 12 in. 
in diameter with a 3-in. face, running at 325 r.p.m. 
The machine, as shown in the illustration, weighs 
approximately 700 pounds. 


Howard L. Coburn, Prominent Civil 
Engineer, Dies 


Howard L. Coburn, widely known as a civil engineer 
who had built more than 100 of the big dams in this and 
other countries, died recently in the Stern Sanitarium 
from pneumonia. Mr. Coburn was 52 years old and was 
born in Patten, Me. He was graduated from the Mas- 
sachusetts Institute of Technology in 1887, and up to 
his death had been associated in its development. Imme- 
diately after his graduation Mr. Coburn designed some 
of the largest cotton mills and power plants in New 
England, and until 1904 he devoted himself to that phase 
of his profession. Coming to New York he became chief 
engineer and director of the Ambursen Construction Co., 
61 Broadway, and in that capacity began the building 
of dams. 

One of the most important of his works was the 
construction of the Guayabal Dam for the United States 
Irrigation Service in Porto Rico. He also put the Bas- 
sano Dam across the Bow River in Alberta for the Can- 
adian Pacific Railway, and the Jordan River Dam on 
Vancouver Island, B. C. In this country he built the 
Shoshone and Laprelle dams in Wyoming, the dam at 
Akron, Ohio, and the Pittsfield Dam, located at Pitts- 
field, Massachusetts. 

In addition to this work he was associated as consult- 
ing engineer with Henry L. Doherty & Co., E: W. Clarke 
& Co. and H. M. Byllesby & Co. Mr. Coburn was a mem- 
ber of the American Society of Civil Engineers, Amer- 
ican Society of Mechanical Engineers, the Engineers’ 
clubs of New York and Boston and the Technology Club 
Mr. Coburn was unmarried and his only surviving rela- 
tives are three sisters. 
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The S. A. E. Meeting at Dayton, Ohio 


SPECIAL CORRESPONDENCE 





In view of the great amount of work being done 
along automotive lines in connection with the war 
the summer meeting of the Society of Automo- 
tive Engineers becomes doubly important. This 
meeting was almost entirely devoted to war work 
and very interesting exhibits were included. 





Engineers in Dayton, Ohio, on June 17 and 18 was 

a great success from every point of view. The 
attendance was large, including men from Maine to 
California and from Florida to the extreme northern 
states. The weather was clear with a good air most of 
the time and nothing was left undone by the local com- 
mittee to make the visitors have a good time. 

It was a war meeting in every sense of the word, be- 
cause every automotive problem has become a war prob- 
lem as well. This was evidenced by the airplane and the 
tractor, together with the producing of fuel and the 
various details of construction of each. 


THE LIBERTY MoToR 


The meeting, it may be said, centered around the 
Liberty motor, and the notable part of the exhibit were 
two 12-cylinder Liberty motors, one complete and the 
other only partially assembled, with the parts displayed 
for inspection. There were also Liberty motors in a 
number of battleplanes, which flew at frequent inter- 
vals, as well as in two De Haviland battle planes which 
were in the exhibition hall. - 

Both the commité€e and the Government officials are 
to be congratulated for securing and for allowing this 
exhibition, which gave the visiting engineers an oppor- 
tunity of seeing for themselves that both motors and 
planes are actually being manufactured and in fair 
quantities. The war is not going to be won by secrecy, 
but by the manufacturing of more of every implement 
of war than the enemy can possibly produce. The 
sooner we recognize this the sooner we shall have that 
surplus of material which will win the war. 

The exhibit contained in addition to the Liberty mo- 
tor two Hispafio-Suiza motors, a La Rhone, a Rolls- 
Royce, a Mercédes, a Benz and a Renault; in addition 
there was a Mercédes motor in a captured German 
Rumpler airplane. Then there was a French Spad, of 
which we might have had several hundred but for the 
canceling of an order last fall; a De Haviland battle- 
plane and the original Wright machine as rebuilt ow- 
ing to damaged parts. Besides this there were wings, 
ailerons, rudders and other members of the De Haviland 
machine and a working exhibit of propeller making, all 
from the Wright-Dayton plant. There was also an 
exhibition of machine-gun shooting between the pro- 
peller blades in a De Haviland battleplane. 

Air exhibitions were frequent, one of a squadron in 
formation flying being particularly impressive. Stunt 
flying was also shown, and there was scarcely a time 
when some machine from one of the various fields could 
not be seen, while the whir of the Liberty motor be- 


Te summer meeting of the Society of Automotive 





came a common sound. A dirigible from the Goodyear 
plant in Akron about 200 miles away also made its ap- 
pearance. 

Another very interesting exhibit was that of army 
tractors of various sizes, mostly of the caterpillar type. 
These varied from a small machine which dragged a 
3-in. gun over ploughed fields and up steep hills to a very 
heavy tractor with a 6-in. howitzer as a trailer. This 
machine pushed over good-sized trees after the manner 
of the tanks. A four-wheel-drive truck also showed its 
ability to climb hills. All were camouflaged. 

No papers were available at the meeting owing to de- 
lays in censorship, but the subjects included “Petro- 
leum Refining,” by C. W. Stratford; “Heavy Fuel En- 
gines,” by C. E. Sargent and P. L. Scott; “Conventional 
Propeller Design,” by F. W. Caldwell; “Present-Day 
Problems in Aeronautics,” by W. B. Stout; “Airplanes 
of Today,” by Fay L. Faurote; “Airplane-Engine Head- 
ers,” by Archibald Block; “Comparison of Modern Avia- 
tion Engines,” by Herbert Chase, and a symposium on 
“Tractor Development,” by C. M. Eason, Dean Parrett, 
D. P. Davies and R. O. Hendrickson. A report on the 
International Aircraft Conference was made by C. M. 
Manly, while E. H. Ehrman told what had been done 
in standardizing screw threads, and a report was also 
made by Coker F. Clarkson. 

The great event of the meeting was the dinner in 
honor of Orville Wright, who, as usual, acknowledged in 
silence the hearty welcome accorded to him. There were 
about 1200 persons present. President Kettering acted 
as toastmaster in his usual breezy fashion, and the 
speakers included General Kenly, Howard E. Coffin, 
Lieutenant Miozzi, of the Italian Aviation Commission; 
Colonel Deeds, Lieut.-Colonel Vincent and Dr. Stratton. 


QUANTITY VERSUS PERFECTION 


The trend of the speeches was to show what had been 
accomplished in both motors and planes. They em- 
phasized the fact that what was needed was quantity 
production rather than perfection. When it is consid- 
ered that practically all the criticism of the aircraft pro- 
gram has been in this connection, that we should have 
built the Spads which could have been in production 
months ago, this could hardly be called a defense or an 
explanation of the delays which have occurred. 

It is interesting to know, however, that production 
on both motors and planes is progressing favorably, the 
former amounting to several hundred a week and the 
latter increasing rapidly. Motors from stock are placed 
in new machines that are flown without difficulty. A 
recent case was that of a large flying boat built at the 
naval aircraft factory in Philadelphia and carrying two 
motors.’ After a short trial over the river it flew to 
Hamptor*Roads, 280 miles away, without a single miss 
of either motor. 

The work of training aviators is also of interest. 
There are over 150,000 men at the training camps, in- 
cluding mechanics. And when we read of an occasional 
fatality it is well to remember that students are now 
averaging 220,000 miles a day at all the schools, over 
eight times around the earth every day. 
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Condensed-Clipping Index of Equipment 


Shell-Turning Attachment 


R. J. Whalen, 328 Fourth St., Elyria, Ohio 
“American Machinist,” June ¢ 


This attachment is designed to 
be attached to any standard 
steam or air hammer or me- 
chanical forging press in which 
the lower die is fixed. It is 
built at present for 4.7-in., 155- 
mm., 8-in. and 240-mm. shells, 
The machine consists of a car- 
riage traveling on ways and car- 
rying a four-jawed collet chuck. 
This is operated by means of an 
external nut which is turned by 
means of a detachable pin. The 
spindle is revolved by means of 
an air-operated motor while the 
carriage is fed forward by 
means of the handwheel. Th 
speed of the motor increases as 
the shell is pushed into the dies 
and the entire operation is said 
to consume but about 35 seconds 


Lathe, Airplane Strut No, 216 


C. Mattison Machine Works, Beloit, Wis. 
“American Machinist,” 


This machine is especially for 


>, 1918 
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airplane strut work and is pro- 
vided with a double end drive 
which is claimed to he advan- 
tageous for long work. 

double-rocker type of carriage 
is used and feeds in both direc- 
tions obviate any loss of time in 
shifting the carriage to the start- 
ing point. Three feeds are pro- 
vided varying from 74 to 30 in 
per minute. Standard machine 
takes work up to 6 ft. long, but 
larger sizes can be furnished. 
Floor space, 4x 11 ft., shipping 














weight, 4500 Ib 


Stud Driver 


Giern & Anholtt, 33-43 St. Aubin Ave., 
“American Machinist,” June 6, 


A hand-operated stud driver 
The tool shown has been cut 
away in order that the construc- 
tion may be seen The stud is 
screwed into the outside, or 
tubular, portion which is held 
on the handle py means of an 
inclined slot working on a pin 
in the handle. Due to the ac- 
tion of screwing the stud into 
place the handle is advanced by 
means of this slot and pin and 
holds the stud firmly On re- 
versing the motton of the handle 
the pin moves in the slot and 
releases the pressure on the 
stud, thus allowing the driver to 
be unscrewed 
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V-Blocks 
Taft-Peirce Manufacturing Co., 
“American Machinist,” 


Woonsocket, 


R. I 
1918 





The illustration shows one of 
a set of V-blocks which are ap- 
proximately 22] in. high, 4 in 
wide and 2] in. long. The V is 
23 in. wide at the top and the 
clearance groove at the bottom 
4 in. wide These blocks are 
made in pairs only and are 
numbered. They are made of 
tool steel, hardened and ground 
all over The top is left clear 
for work by providing wide 
grooves in sides and ends for 
clamping purposes, 
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Clip, paste on 3 x 5-in. cards and file as desired 


Knife-edge Squares 
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Taft-Peirce Manufacturing Co., Woonsocket, R. I. 

















“American Machinist,” June 6, 


These universal squares are made in two sizes, 


1918 


3 = 33 x} 


in. and 23x 3x * in. They are hardened. ground and lapped to 
size. The knife edges are lapped square with the flat faces so that 
each tool has several squares that can be used. The surplus stock 
is removed from the center of the tool and insulating pieces are 
inserted which not only make a very substantial grip but decreas 


the weight of the tool 


Counterboring and Spot-Facing Tools 


Cleveland Milling Machine Co., Cleveland, Ohio 























“American Machinist,” 


The cutters are driven by two face 


June 6, 
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keys. The pilots ar 


made of high-carbon steel, heat treated and ground to fit the hak 


in the shank. The holder is made in 


number of cutters and pilots are made 


plete set includes cutters from { to 5 
pilot heads range from | to 1} in. in 


different sizes and a 
eacn size The com- 
diameter. while th: 
diameter. The holders are 


made with Morse taper shanks, which vary in size from No. 1 to 


No. 6 


Grease Cup 


Dawson Manufacturing Co., 4928 Broadway, Chicago, Ill. 
“American Machinist,” June 6, 1918 


A feature of this grease cup is the 
device which prevents the cap from un- 
screwing, due to vibration. The lower, 
or stationary, part of the cup is pro- 
vided with a square rod A fixed in 
place, and this projects up between 
two springs B which are secured in the 
cap. These two springs grip the flat 
sides of the rod, ana while the top may 
be easily unscrewed the springs exert 
sufficient pressure to prevent its un- 
screwing accidently. Another feature 
of the device is that the square rod en- 
ters a round hole before the threads 
engage insuring the cap being lined up 
when being put in place and preventing 
the crossing of threads. The cup is made 
in six styles with inside diameters of 
from 13°16 to 1} in 


Vise, Combination 
Germanow-Simon Co., 


This device tncludes a vise, a 
V-block, an adjustable angle 
plate and a_eremovable = ateel 





58 Mill St., Rochester, 
“American Machinist,” June 6, 1918 
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clamp for holding work in the 
Vs. The jaws extend 1 in. be- 
yond either side of the base. 
Made in two sizes with dimen- 
sions as follows: No. 1 Vise: 


Length of base, 123 in width 
of base 5 in.; extreme height, 5 
in.; depth of jaws, 23 in. ; width 


of jaws. 8 in.; opening of jaws, 
5 in.: capacity of clamp, 2 in.; 
weight, about 75 lb. No. 2 Vise: 
Length of base, 153 in.; width 
of base, 7 in extreme height, 
6 in. : depth of jaws, 3 in. ; width 




























of jaws, % in opening of jaws, 
7 in.; capacity of clamp, 34 in 
weight, 105 Ib. 
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e ( \ ¢ \ " the ¢ > $5-ft. 1 < factory Estimated cost to build an addition to its | t. 


l-story. 98 x 104-ft tion to it €1 000 

os - N. Y.,. Rochester—Th« Wi'mot Castk C 
N. d., Plainfield The Inte tic Motor Co m ifacturer of hospital « pment } 
ext +} 0 1 } } ‘ t ont wt 








Conn., New Brit ain Fire re t . vw mt S 5 f a I Ss prepared for a ‘-story. 80x 140 
) ‘ o ne p or tne i Se t-<tory S x S-ft. reinforces te addition crete and br factory oO et 
( ( ( m | Cent St ' nt . 
farturer of ny so d hard ‘ i $10 . . wet be erected St. P St I I t 
OO — a - N. 4., Trenton—The Crescent Insulated Wire $50,000. O. W. Dryer h.. Cut . 
: z Cable Co Olde I \ St has “ recetving bi The company ‘ ‘ 
Conn Waterbury The New E W i F » wit ort of it I erty d plans belting, machine > es pr t y 
( West D St.. W : \ t te d additions to its plant. Noted Apr. 5.  chinery and pun 
t t f t-story, 10x 20 x 53-ft l . . ‘ : 
18 . as to it ant A rd N. Y., Buffalo The Ferg oO Stee md [ron N. ¥.. Tonawanda The 1 ited Sta \ 
ion W ye Awe ' ( Greene and Stanley St has warded the Corporation. River R nlans to } d 
) t for iddition to its machine shop nlant id 
, i i en 10} plant ji addition to its works 
Me., Rockland The F. Cobb 8S ! ( na . " ‘ 
a aaa on Rage poh - 4 ‘ N. Y., Buffalo—The Lake Shipbuilding Co % peat ; 
to } " t t \ } tt Sq. Bide... plans to build a 1-story i , Penn., Berwyn The America B e 
a 2 —" : , t to its p t on Gansto und Buff River $ sancaster Ave has awarded the tract 
and. pls pia ( t nN t the erection of a l-story. 83x 1°0-ft 
Mass., Boston—E. M. Kingsbur aM St N. Y., Buffalo—Fire recently destroyed the Estimated cost, $20,000 Note M 14 
: . the « tract . bot Pr tol ? t of the Sterns Elect Ex ment Co 66 
' oats yy ' , ‘ ; eats sf Sway Loss. $40.000 Penn., Chester The Pe Seab St 
ay aoc - r : — Corporatio Franklin Bank Bk Pp 
17-805 Beacon St. a 6 Ma S N. Y¥., Elmira—The Hilliard Clutch and Ma- jg having pla mane fae whe 
mate . 210,000 é Cc th and Railroad Ave is receiving l-story. 95 x 375-ft ‘addition to ite 
Mass., Boston—G. J. Wilso 10 State St is “ or a 1-story 3 xX 144 dition to its , 
‘ the contract f i 61 x 147-ft f reed I tory Estimated cost, $25,000 Penn., Harrisburge—The Bethlehem Steel ¢ 
; one oes ; : South Bethlehem. plans to buik : 
na br K aut service sta t oe N. Y¥., Manlius—The Kelsey Heating Co t h , ‘ o h = pla to bu t i tion ) 
erectes it 5-29 Jersey St Estimate: ‘ t n facturer of heating apparatus. plans to in its plate mills here 
€H0 00K - 7 ~~» Se : Bs : a 
O00 ‘ ne its « pital stock from 9200.000 to VOU Penn., Milton The American Car and Foun 
Mass., Boston The S. A. Woods M Co 000: the proceeds will be used t lid additions dry Co. has awarded the contract for the erectior 
$1 Damreall St.. has awarded the t t f 1 to its plant of a new 1-story rivet shop 
story, Ho X 20U-It, plant for the m facture N. Y¥., New ork—(Borough of Bronx)—A , ; . 
t to be erected at 28 D St Heiss. 518 ast 33rd St.. has awarded the _Penn,, Philadelphia—The_ Bilgram Machine 
s th Bostor Estimated st S30 006 contract for the erection of tory for the Works Lbw30 Spring Garden St has warded the 
m3 a : facture ¢ auto suDt Estimated cost contract to i Story reintorced concrete rddi 
» ~The I ‘ S es a . ‘ v u Upp atCK i ' r 9 
N H.. Portomeuth . Pn a 815.000 tion to its machine shop 
t shing at Navy Y t ler w. ¥ New York—(Borough of Brooklyn)— Penn., Philadetphia—Th« iridgema Bros 
Sc he e No. 147 Hv n " - rhe Asso ited Mechanics Building Corporation Co 131 South 3st St manufacturer Of stean 
} x Sche } 10.000 re 414 Bedford Avé s having pl s prepared by fitters 5 ppen ete. plans to lild a ew 1 
brass, Wood screv Shampan & Shampan, Arch 7 ; for a story pipe shop at dist and Chestnut St 
--story, 100 x 100-ft. brick and one garage Penn., Philadeltp! The Bureau of Sup; 
\) = s t + : - ‘ phia " fureau of iwplies 
IDDLE ATLANTIC rATE to be erected at 152-8 Bway Ratimated cost ' Range poe ion: a . ; ! 
D. €., Wash.—The Bur f Su ind =: $40,000 receive bids for furnishing at Navy Y 
»\ ts. Navy Dept.. Wash. w + receive N. ¥.. New York—(Borouch of Brookiyn) under Sch¢ e Ne 1746. 300 | t 
nds f ishing at vari Navy rhe Consolidated Metal Manufacturing Co.. 130 Chine screw 8; Schedule No. 1751 e lt 
s No. 174°. chisel b 5 1 ‘ W gton Place, is having plans prepared for pneumat flang amp mplete with ¢ 
Sche« ‘ ‘ t ff , > ' 8 Da I 
, worm-geare chain h t Schedule si 96 A > > . - . 
+4 { ts, dis D ! S ‘ N. ¥.. New York Borough of Brooklyn)— Penn., Philadelphia—The Ordnance Dept 
10) ad 2 be 1 National Lead Co., 111 Bway.. New York Wash,. D. ¢ s receiving bids fo L-st 
“ , a City s receiving bids for »-story Oo x 120 -3 X 72-ft. grenade da 21x 34-ft. detonato 
D.C. Wash. . | administration — f+ “addition to its Atlantic W s. to be erected issembling plant to be erected at the Frankfo 
‘ is¢ PLA - t ste - Marshall St beau Note M irsena here 
‘ f t ’ 
’ | ) Penn South Brownsville—Fire ecently 
d ! Cama I Works N. Y¥., New York 1 \ — , * a 
N 4. Camden I % “ The Potdevin Machine C 2 ee St has stroyed the | te the J. R lerbe 
7" ded the , ao. ¢ f; e? ein at “ S01 Sons Co a £10 000 
- y zx 120 x 150-ft : hop Esti Penn., Titusville I \ Radiator Co 
N. 4., Elizabeth ent st te« wt §°0.000 — ’ the P : tie F 
t the t : t A 1-stors SOx 100 ‘ 
—_ : SF N. Y¥.. New York ( M itt ’ . : - tex 
° \ x ‘ H ‘ ey 1 iw ; t 1° 4tl St $5000 Not M l 


M. & J 
N. 4., Hoboken W \ Filet v1 147 East 1°5th St { t -story SOUTHERN STATES 





~ 0 x 100-ft. b stable t ‘ sti . ; . 
; ‘ 0 bo si 3 $40 000 —“. lobile f lo e SI bui zg Co : 
A -st 0 x oU-TT South Commerce St to e its capita 
Estir t. $50,000 N. ¥., New Vork—( Bor M tta stock from $100.000 to $1L.000.00 the proces 
. H H 9 West 10th St t 2 t ulter and will be use t : Mae te if ‘ 
N. 4., Hoboken nited States Govern — repair his machine ship, Estimat st. $10,000 
t Ss pre int to be Ala., Montgomery he W Department 
L4t st ne Ss Ix ist ior N. Y¥.. New York Be Manhattan) Wash Dd. ¢ } e Dp res for 
" t g army « t : Ww s f New York Edison Ce 130 East 15th St erop ‘ t } t he Coxt 
ga Z ad ha plans prepare Te L-st y Ox TO bet wee SN0) Ou te $1.000._000 4 ess A 
\\ is the Ew t De t Esti- it. rej shop to be ect \ Edga ( st t Divisior f Aviation S« ~ 
wees N. ¥., New York M ttan) tion of Army, W D. ¢ 
N. 4., dersey City i t M ) - A. O' 3 W tit st 3 + : Ga., Thomasville The Balfour-Bro ! Cc 
‘ t / t plans cpa W \ S is b I fou ry and m ine sh at th 
Newa me 5 P . 3 Myrtle Ave ; yk ly t t-st y 00 S| ft At ta Birmine! ; At 
4 ine fs tt om » and *« 100-ft. brick table t é t < R.R P 
semb plants t t ‘ t. $1.000,- West 42nd St Estimates t. $25,000 : ’ . 
00 . : ; La., Fairbanks The Southern Carbo ( 
..N. Y¥., New_York Boro M ttan) Monroe. pD ' stall ‘machinery in it : 
N. 4., dersey City Olive I Co —The F. M. B. Realty Cc ) ' t4 th Ave nas here for the n facture of gasoline fro 
orat S500 O00 « il } ins prepared by J S fer recht : 
t ext t , S West nd St for terat s to its 3 La., New Orleans The Units Stat Go 
fi  @ oO ¢ } a1 ao x LOO-ft br c t 87-851 ment is I t! t for 1 -t t . ra 
rane 


x ‘ We t St Estimate: st. $56.000 bridget 
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MIDDLE WEST 


lll., Chieago—The Chicago Shipbuilding Co.., 
Ave N. plans to build a ‘-story. 20 x 65-ft. 
sdidition to its plant. 


Estimated cost, $20,000. 
lil., Chieago—The Crane Co.. Kedzie Ave. and 


4ist St.. manufacturer of automobiles, plans to 
build an S80 x 100-ft reinforced concrete fac 
tory Graham, Anderson, Probst & White, 80 


East Jackson Blvd., Arch 

ill., Chicago—The Federal Electric Sige Co., 
Lake and Union St plans to rebuild its fae 
tory recently destroyed by fire 


Ill., Chicago—The Gits Brothers Manufactur 
ing Co., 555 West Monroe St.. manufacturer of 


oil cups, has purchased a site in the Mills In 
dustrial District and plans to build a 1l-story 
160 x 275-ft. machine shop of saw-tooth con- 
struction Estimated cost, $27,000 

Hil., Chieago—The Harrington & King Per- 
forating Co.. 612 North Union Ave.. manufa 
turer of periorated sheet metal. is receiving bids 
for a l- and *%-story, 1°06 x 312-ft. factory to be 


$100,000. 
Ave 


Estimated cost 
South Michigan 


erected on Taylor St. 
G. C. Nimmons 122 
Arch Noted Feb. 28 


Ill., Chicago—W. Herely. Jr., plans to build a 


100 x 130-ft. garage at 203-211 East Chicago 
Ave. Estimated cost, $35.000 
Iil., Chicago—The Lambert Tree Estate, 138 


had 
garage 


Archt. 


North La Salle St.. has 
a 3-story, 100 x 100-ft 
$110,000 A. Woltersdortf 
Salle St., is receiving bids 
Il., Chicago—A. J. O'Leary & Son, Lake 


plans prepared for 
Estimated cost 
138 North La 


and 





Jefferson St.. iron workers. has had plans pre 
pared for a 1-story, 60 x 70-ft. addition to its 
piant L. H. Heinz. Arch.. is receiving bids 


Hl., Chieago—The Packard Motor Car Co 
2357 South Michigan Ave has purchased a 
site at Prairie Ave. and “4th St. and plans to 
build a steel and reinforced-concrete factory 
Estimated $50,000 

£ J. L 3°20 West 
building a 1-story x T5-ft 

it 1723 Carroll Ave Estimated cost 
Noted Jan. 3 

Hl., Chieago—The Winslow 
West Harrison St mantfacturer of 
brass and iron, plans to equip its 
manufacture 155 mm. shells 

lil., Decatur—The Leader 
Jasper St has awarded the contract for a 1] 
story. 50 x 200-ft machine shop and factory. 
Estimated cost, $10,000 Noted Feb. ° 

Ill., East Moline—The Root & Van 
Engineering Co.. manufacturer of ¢ 
is rebuilding its plant which was 
stroyed by fire with a loss of $20.000 
Mar. 14. 

Til., Moline—The Wester 
chine Co., recently incorporated 
ipital stock. plans to establish a 
C. and R. 8S. Sinclair and J. H 
wunong the incorporators 

Iil., Rock Island—Th« 
Iron Works, 17th Ave ind 
award the contract for the erection of an ad 
dition to its plant Estimated $3000 

Til., St. Charles—The Faultiess Iron Works has 
had plans prepared for rebuilding its factory re 
cently destroyed by fire Estimated cost, $4000 
H. Janes, Mer., 1st St.. Geneva, is receiving 








cost 


Grand 
foundry 
$10,000 





Sparks 


Bros. Co $600 
ornamental 
factory to 


Iron Works 100 


Dervoort 
gas engines 
recently ce 
Noted 





Foundry and Ma 
with $30,000 
foundry A 
Johnson are 


Rock Island Bridge 
Mill St.. will 


and 


cost 


bids 

Ind,, Anderson—The Hill Pump Co. will soon 
award the contract for a l1-story 100 x 00-ft 
brick and steel factory to be erected at 25rd 
and St. Charles St Noted July 19 

Ind., Columbus—C Cummins has leased por 
tion of a factory and plans to equip same for the 
manufacture of tools for making grenades and 


rifle bombs 


Ind., East Chicago—The Hubbard Steel Co 
has awarded the contract for a 200 x 600-ft 


steel foundry to be erected at 143rd St. and 
Railroad Ave. 
Mich., Detroit—The Commercial Motor Body 


East 42nd St.. New York City 
3-story "OO x 2O00-ft factory it 
£5" Franklin St.. Detroit ind plans to equip 


Corporation 50 


has leased a 


portion of same for the manufacture of motor 
truck bodies. 
Mich., Detroit——The Kline Forge Ceo St 
bin Ave is receiving bids fot i l-story forge 
shop to be erected o1 Franklin St Estimated 


ost s"5 000 

Mich., Detroit—Fire recently destroyer he 

indry of the Mo rel Steel Castings Co 
Solvay Ave. and Wabas!l Ry tracks Loss 
5100.000. 

Mich., Detroit—The Timken. Detroit Axle Co 


awarded the ontract for a 3 


iddition to its factory Noted 


136 Clark St has 
story $5 x 105-ft 


Mar. 7. 

Mich., Dowagiac The Ruby Furnace Co 
lans to build a 60 LoOu-ft dditior to ts 
molding plant and a 100 x 100-ft iidition to 


factory. 


Niles—The Tower Cotto Mills has 
the contract fo 1 l-storv 1°1 x 385-ft 


ts main 
Mich., 


iwarded 


ddition to its factory. Noted Ma l 
Mich., Sturgis—The Berridge Shear Co. has 
1d plans prepared for a l-story "Ox 30-ft 
forge shop. 
Ohio, Akron—The Akron Standard Mold Co 
Savings and Trust Bld; ha ha plans 
prepared for a l-story. 60 x 100-ft. factory Esti- 


Tiated cost 


$35,000 


Buy Liberty Bonds 


ee OO he 
_ 


We have got to win 


Ohie, Akron 
of the Williams F 
$10,000 


Ohie, Canton The 


yundry Co.. 60 Cherry St. I 


Bambaugh Foundry a 
Machine Co., 20th St. and Wheeling & Lake Eric 


R.R. tracks. is building a 60 x 100-ft. bri 
plant for the manufacture of iron castings an 


will install one 5-ton crane and a 50-in. cupola 
E. Bambaugch. Gen. Mer. 
Ohio, Cincinnati—The Franklin Motor Car 


Co., Gilbert Ave.. has awarded the contract for 


a new factory 
Ohio, Cincinnati 

Supply Co., Cincinnati 

and Evans St.. has 


The Hill-Brunner Foundry 
Hamilton & Dayton R.R 
swarded the contract for a‘: 





story, 50 x 95-ft. addition to its factory Esti 
mated cost, $20,000 

Ohio, Cincinnati—The Nolte Machine Screw 
Products Co., 536 Freeman Ave., has had plans 
prepared for a 25 x 1%5-ft. addition to its 
plant. 

Ohio, Cincinnati—The S. C. Tatum Co., 2850 


Spring Grove 
and binders 
tract for a 
plant to be erected at 
Jan. 24 

Ohio, Cleveland—The Aetna Steel Castings Co., 
"284 Scranton Rd., has awarded the contract for 
rebuilding its 1l-story, 100 x 164-ft. foundry re 
cently destroyed by fire. Estimated cost, $15,000 

Ohio, Cleveland—The Chandler Motor Car Co., 
13lst St. and St. Clair Ave., has awarded the 
contract for a 1-story SO x 400-ft reinforced 
concrete, brick and steel factory Estimated 
cost, $100,000 Company will install machine 
tools suitable for making gas engines and motor 
Noted Mar. 14 


Ave manufacturer of printers’ 
machinery. has awarded the con 
story, 32 x 6°-ft iddition to its 
200°. Reading Rd. Noted 


trucks 











Ohio, Cleveland—The Cleveland Automati: 
Machine Co... 2269 East 65th St has acquired 
a 5D -acre site at Ashland Rd. ar Central Ave 
Ss. E and is having plans prepared for a fa 
tory 

Ohio, Cleveland—The Clevela an 
Copper Mills Inc 322 Guardiatr h 
awarded the contract for a l-story addition to 
its casting shop to be erected on St. Clair Ave 


Estimated cost. $50,000 

Ohio, Cleveland—The Cleveland Hardware Co 
sakeside Ave. and East 45th St.. plans to } 
a l-story. 40 x 200-ft. addition to its machine 
shop 

Ohio, Cleveland—The D. Connelly Boiler C 


Ivanhoe Rd has awarded the ontract fe 





1-story 80 x 140-ft. concrete bricl ind steel 
addition to its factory Estimated cost, $15,000 
Ohio, Cleveland—The Elyria Iro1 ind Stee 
Co., East 131st St has ed a wre site 
adjoining its plant and plans to build an addi 
tion to same 
Ohio, Cleveland—The Federal Box Co.. West 


3rd St. and Central Ave pl 
machines, motors, shafting 
factory on West 3rd St 
Ohio, Cleveland—The« 
Morgan Ave., has awarded the 
building its factory recently 


ans to install mailing 
Delts, elk in its new 


Federal Metal Co., 66°11 
contract for re 
destrovec by fire 


with a loss of $6,000 Noted Mar 14 
Ohio, Cleveland—The Horton & Harris Co 
East 105th St. and Tacoma Ave has award 


the contract for a l-story, 114 x 114-ft. addition 


to its garage. Estimated cost, $20,000 


Ohio, Cleveland—The Lake Erie Smelting and 


Refining Co., 7900 Bessemer Ave has had plans 
prepared by S. H. Weiss, Archt 1060 Schofield 
Bidg.. for a l-story, 60x 1038-ft. factory Est 
mated cost. $19,000 J. P. Stotter Co 809 
Leader News Bldg Fiscal Agt is receiving Db 
The company plans to install metal furnaces 
Noted Mar. 1. 

Ohio, Cleveland—G. F. Mitchell & Son, 5605 
Cedar Ave manufacturer of sheet metal work 
and die stamping. has awarded the contract for a 


‘t-story 60 x 150-ft 


plant t ty 
erected at Cedar Ave rst 


sheet metal 
Estimated cost, $35,000 
} 


The company plans to install sheet metal tools 

Ohio, Cleveland—The W. S. Tyler Co.. 5600 
Superior Ave manufacture of ornamental 
metal ware and iron cloth, has awarded the cur 
tract for a l-story, 40 x 132-ft. brick factory 
be erected on East 34th St Estimate cost 
$10,000, 

Ohio, Columbiana The Columb Fou 
dry ( plans to bu 1 40 x 100-ft t 

Ohio, Columbus I Atla I s |} 
Co Stewart and Front St 4 S00 iw 
ontract for a J-story fo x 60-1t. machine sh 
Estimated cost, $20,000 R. Z. Dawson 12 
Hartman Blidg.. East State St.. A 


Ohio, Columbus—The Marvel Tractor Co. will 
mm start « struct ! ts nev 


Ohio, Columbus The Ohio Stat Stove Co 
foot of Buttlers Ave has inereased its capital 
stor om 875.000 to S250.000 a to 
by , on to its 

Ohio, Dayton The T) Me Products 
Co ‘avio St } ‘ t 
P50 x 1SH-{Tt vidition to its Tactory estimates 
cost S00 000 

Ohio, Euctid—The A hor Post Iron W 
21 Guardia Sidg.. has awarded the contra 
for the erection of a plant on the newly acquired 
6-acre site Estimated cost, $50,000 Noted 
Mar, 7 

Ohio, Lagonada—The Ohio Steel Foundry Co 
plans to j 30 x 100-ft. blast nd repair 
shop me t Ww. J. Nugent. Gen. Mg 


this 


Fire recently destroyed the plant 


I 
I 
= 


Plate Co. is 


addition to its 


K 


plant of the Sto 


$1°.000 worth of mactl ery 








war OU 
Ohio Leetonia lhe Aetna Stee 
ha not irchase the ‘att ‘ 
Macl e Co. a tale ‘ i Fe 
Ohio, Lorain—The Detroit fF 
neer ge ( Grand Bly Detroit Mict 


» Du 1 tactory here 

Ohio, Mansfield—Fire recently destroy 
slant f the Lincoln Highway Garage N 
hamon< St ind East Division Ave 

‘Ou OOd 

Ohio, Marietta—The Hudson Sheet and 7 


building additions to its plant 


Ohio, Marion—The 
i iwarded the 


ry Noted 


Commercial Castings Co 
contract for " ew steel f 


Jan. 31 


Masury—tThe Standard (¢ 
isury ind Columbia Bar 
has awarded the 
plate shop. here 


Ohio, sar Constructi 
‘ Bld 


eontract for in 


Ohio, Syeamore—The Bio-Bar Ma fact 
Co Upper Sandusky Plans to build a factory 
here 

Ohio, Tiftin—Th« Hansor Clutch nd Ma 
hinery Co will soon hegin construction of 
new tlactomes 

Ohio, Vermillion—The Dall Motor Parts Co 
has awarded the contract fo l-story, 40 x 64 
ft vddition to its factory Estimated cost 
6 000 Noted Feb. 14 
; Ohio, Wapakoneta The Wapakonet Wheel 
Co. plans to build a l-story. 37 60-ft. blac 
smith shop 


Ohio, Youngstown—The Brier Steel Co.. Stam- 
lugl St i naving 1D prepared for rY 


} 
iilit¢ hop 


Ohio, Youngstown The M Smythe Elk 
iek Co., 113 Market St s to build WW 
factory Company will be in market f some 
* equipment 
Wis., Beaver Dam—E Herzberg ind O. E 
itt have acquired the machine ine black 
smith’s shop of J. S. Rowe M wturing Co 
will remode d ¢ 
foundry and a n hine 
Wis., Fond du Lac I Nort he Casket ( 
facturer of meta lins has 1 r 
epare for ’ idditio 1 t t ‘ 
Mauthe Ge Ms Noted Feb XS 
Wis., Milwaukee rt Het Steel ¢ t 
ngs Co. has had plans prepared for the « 
of a 1-story 80 x 300-ft. steel 
Estimated cost S100 (000 E B Gr 


110° Wells Bldg Secy 
Wis., Neenah—The 


tly organized. has acquired the plant of the 


Pomeroy Mills Co ind plans to ee ! ime f 

¢ manufacture of str tura!, boiler and orna 
hnental ron 

Wis., Stoughton—Fire recently damaged the 


ighto Wagon Works 


WEST OF THE MISSISSIPPI 


Helena—-M. B. North plans to re 
40 1 the market for 


Ark., 


equip 


otton ge ind 1s ibout 





Ark., Rector—The King Me intile Co. is ir 
the market for about $°7.500 worth of cotton 
z equipment to replar plant recently de 
stroyed by fire. 

Ark., Searcy The Searcy Oi] and Ice Co 
lans to rebuild its plant ecentlLy lestroyed by 

t Company will insta ibout $25.000 worth 
machinery 

Ark., Texarkana—The Texas Pacific Ky 
ins to build a machine sho; mated cost 

»,000 E. F, Mitchell, Dallas Engr 
Ark., Texarkana r Wi ims Mill Manu 

turing Co... manufacturer of farm machinery 
is awarded the ntract for ii x 2S85-ft. rein 

“Cen onecrete factory Estimated cost. $30,000 
‘ted Sept. 13 
Ark Yellville—f I. St lley Rush, m 

rye if ore concentrating tables and othe 

ge machinery, plans t ‘ ip t here 

Iowa, Bettendorf Fir recently das ed the 
int of the Immerman Steel ¢ ] S30 
fowa, Fairfleld—F ir ecently destroyed po 

of the plant of the I ‘ W on Work 
rns, S$40.000 

Iowa, Sioux City The Hawkeye Truck Mar 
factur g Co is buile In5 x Sc. ft ef eg —— 

concrete facto t Sth SI nda } vad 
Rivet Noted Ja 31 a 

Iowa, Storm Lake Yr. E. < ey has varded 

mtract for a 1 i ’-st \ 1 x 100-ft 

k and reinforced-concret y ice Estimated 
ost. $25.000 Noted Jan l 

Kan., Wichita Fire recently destroved the 
int f the { ted Metal Weather Strip Co 

07 Se th Oak St Loss about $9000 J A 
Weed. Me 

Mo., Kansas City r American Roofing Co 
‘Sth St d Crystal Ave plans to rebdulld its 

int recently dest ved by fire with a loss of 

uUooOcu 

Mo., Kansas City rl Patent Vulcanite Roof 

Co build 1 l-story, 90 x 160-ft. factory 
‘th and Crystal Ave F. J. McGinley, Mert 

Mo., St. Louis Th Bridge and Beach Manu 
facturing ¢ Valentine ind Poplar St m 

t ges, has purchased a 

i Site ind f st Dulki a new I tory 
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ROd 
I “ft Louis S \ Co CANADA 
z 000 B. ¢ Ruskin I st s 
( \ 
M st. Louis ~ ‘ 
( R S 
< ) 
t d Bh. ¢ Vancouver ( Met Lt 
; l , ’ 

Mo st. Leo . ste ‘ ‘ ‘ 

" @ "4 N. B Fredericton The ¢ x fic Rai 
« ‘ T ‘ i 

! " t J 

Neb... Havelock The |} » Mot Cc ; P M 
~ ‘ » 

Ont... Brockville | { ( e Co 
' . t t ts Dp t. 
" Ooo 

Nel 0 : ‘ ‘ 7 dbnt.. Hamilton ( Sh el Co.. 

eb., rece lic e ¢ t for an 
$°5.000. 
s Ont., Hamilton I e W 

Okla., Ardmore , und po ; _ 

' ; The ; ; < on 
y Ont., Kitchener E. C. Getty ‘ t has se- 

Okla., Muskogee < St boat t Kitel Leath 
: ne ‘ ‘ ( : é p 
oe ‘ oots lea I 
t Ont., Ottawa—McDo l os. is in the mar- 

Okla Oklahoma City I > PPT Shale I ( ves l to 15 ions 36-in. 
( ( ) t y t +-¥ np rs b6)-1 gauge; 

l v ! t wheels and 70 
: I tons, 40-it y g mil 

Tex., Port Arthur Port Art n ; ; 
wW . . . ‘ ’ ‘ ently de Ont., Teronto R 41. I ter & Co Ltd re- 
: e ‘ ently ' e vit $1.000.000 ipital 

at x stablish a f to ma » 
‘ ‘ 7 ‘ tools imnlernve t et Vv 
| IN Ss os : ’ 
WESTER TATE k a a ; . a R ‘ Liste By on 

Calif., Antioch West Shipbuilding Giouceste Eng orpe t 
o. is buil as ti t One., Toronto The N ‘ Reserve Iron Co 
structio voode O. A. « std ecent porat vith $ »000 capi 
Seatt Pre Noted N ad tal sto establish tory to manu- 

Calif... Los Angeles Nat I ! m V ete. » 
nee Cone bic to 1 t , E. Abbott, 169 College St s one of the in- 
t I ’ P ) ‘ ! * Mm) OOO corpo ‘ . 

Calif., Los <Any Re Mot Que., Montreal—The Phillips Steel and Wire 
Ty Co Aln t " 2 Cr Lt ecentiy orporate th 8$100.000 
as ‘ Sa Fé ere ns to estab } factory to 

veles S the 56 m fact wire machinery 1 tools 4 H 
1 . ens, Lae mmgen { : : , Fle 01 Sherbrooke St : é the 
I ) 
br ' t 
tr Que., Three Rivers—The | ted Brass and 
10 x 200-fts x 3O-ft ttern Ss Lead ¢ Ltd.. 284 St. Hele Ave.. is in the 
l ix 1 ft ! t et f 1 200-hp. motor a) le 3-phase 
f } -ft »0-¥ 00-r. p.m 
t ‘ s \ 
Calif Los Anceles ( G N R L 
O00 N { M St iz iz A y 
t t fix I tt t I I i 
“5 oO0o0 “" 
_ MANUFACTURING 
Calif., Mare Island Vallejo oO rhe . 
I f Y & | “ t W NEW ENGLAND STATES 
“ N sane . . . . 
. = \ - 9 Conn., Willimantic e R Velvet Co., 
. South St., h iwarded the { t f the erec- 
, ‘ t bi cs and ete tic to the en- 
Ra . gine room yndenset 
l ’ ‘ . ‘ t R. L., Providence G ; vce & S$ Bor 
t S be t % den St ceive | til A 1 ; 
by S I story j 1u0-ft ates ! ca ~ y Diant 
sere to be ¢ ted m Cr St Esti 
Ww mated at S230 000 } Pp She & Rous 
. 7 1 ustrial ‘I Sa u 

Calif., Riverside I Ss Man- ndustrial i I 1 
\ ‘ ‘ MIDDLE ATLANTIC STATES 

Calif., Sar Dieco I i ( f nent Md., Baltimore The Ce & lill Co 27 
I to t t at North Is ( South Howard St : aw it tract for 
tl I ifacture of at ‘ et t ited e erect of 3-st ind cold 
‘ t &’ Ooo0 O00 y t ~ Oooo Noted 

. Ma 

Calif., San Francisco I ecently desti ed é 
the } t of u I I est Forge Co., 129 Md., Ellicott City—The O Wool Mills 
Fremont St I ss. S10.000 Co vill soon award the nt i< the ere 

: . . mn of ; ry cott ted cost 
( lif., San Pedro B. J. 4 Co. pla $= O00 . od Fet mst . 
) { x 30 m i hop and 
1 BUx lt f ‘ ‘ Mormon N. J., Jersey City The 1 t Chem a 
] ‘ he Estir t, $6.00 Oo , Pre ts Co » We St ecently 
- , - vith : roo t s 

Calif., Wilmington I Ml e E pment ' , $1 ¥.000 . ue = 
y ) oO ele S ho i ) . 3 , \ . 
( 739 L \ ies -. A chemicals M \ Hayw | } Lette i 
w } 0x 100 i x . 

ixt t t t et d C. Kin ger, Wilm De porat 
the h l N. Y¥., Albany The A 7 ited W ) 
other specialt ping Paper Co. h ‘ vet fe 1 

Ore Portland wnt? Ma factiy y ; wang I 0x 300 ft mn " ¥ M 
oF has rel ‘ the . ‘ +f ‘ ewett ol! o be ere I 5 mated cos 
H A t $100.00 S. Whee l l Bw I s. Noted 
{ este ( I » 14 
st ] ew pl? ti ! ts « 

Tex Ft. Worth Moti ( und N. \ Buffalo—T Star Hardware 
e ; nally 20 - Lumbe oO foot of Batts St Lavine ins 
: t¢ tine ret ( re yf } l torv 100 x 

v0 on Scoville St Estimated cost 

Wash., Centralia Walt Lift Power $20,000 

ecent ted with $500 ) capital ; 

: A tn extablial te i. . N. ¥ New York—(Borough of Manhattan) 
os = water mot sige = ; ete Passion Che icob Bros. Co 30 We Ot St 
I v ! . , , plat n ifacturers, is receivil s the 

Wash.. Sedro Wooley The Sk t St ] ¢ t f a 3-stors > x 50-ft tion 
Ir Works is build Ox 108-ft t toto it t Noted A rn) 

10-1 Baim ange a 50-f¢. at haan Penn., Ambridge—The Park: Woolen Mill 
100-1 : ( 4 J M Co | 
N I B contract 

Wash., Seattle I Ss ‘ & | y SI actory 

i Corp tior L559 Sou R Ss i =t s°5.000 

to l 0) 7 2-ft nine } 
mated cost. $> 000 ae Penn., Coaldale he ( Hosiery Co 
. t H 4 Muschlitz ( yetal Hosiery Co 

Wash., Spokane—The Loon Lake Copper Co Ss has warded the ontract for the 
‘ imbia B plar to pend bo S40. 000 erect f storv 0 x 10K nill Esti 
I el i l 1 t te t s° 5.000 
tion Of equipment at its } _— _ ™ 

Penn., Corry- The How ‘ Tar Cer East 

Wash., Vancouver—tThe Sutto I atk Iron Main St “ i la %-st y. 91 x 376-ft addi 
Yorks. foot West 140th St ins to build a t ‘ ts fact Estimated $50.000. 
1 ~ S0O-ft lition ft t nl ww 1H ( M 


HINIST 


SOr THERN 

Ala., Birmingham Ihe mn 
\ \ » ist A 
p Si? 7 1 the) 

La., New Orleans ] I 5. O l ( 
pape ag plant H. E. Westervelt. Pres 

Miss., Rosetta r ( S Butterfie ( 

N. C., Thomasville Fire recently t 
plant of 1 Hoover Chair Co., m , 
chairs | bet wet S50.000 a S70.000 

Tenn., Hapkinsville—Nagle, Coble & Dahny. 
plan to i ‘ inning fact h 

W. Va., Dunbar The Whitt r as CX 
recently i I rated, |} stot da new plant 
ior the n facture oOo! eg 

MIDDLE WEST 

Hl., Chieago—The Mar Ventilated M 
tress Co l South S mon St ins to 
build a 7-story, 129 x th-{t factory on North 
St 14th Pl Estimat eost. $°50.000 

Ill., Chicago Th Vils Jone I ~ I 
Co 810° 1 Carroll A \ h 7) ‘ 
10S . 140-ft te } tor SI ear Sacra 
mento Ave i plans to buil vdditic to 
its fact \ 

Il., Chieago—Fire recently destroyed the fa 
tory of { T. Wilt Co “21 West Martin St 
mav’:facturer of trunks 


sll., Ottawa The Ottawa Pianophone Co 
tee tat bee t] 


plans tor lild its swetoryv rece y destroyed by 
fire A. Mayniham, Ge! Mer. 

Ind., Freetown The Rid Packing Ce plans 
to rebuild its l-story, 90 x 170-ft. canning < 
tory recently destroye by fire 

Ind., Indianapolis—The Link Belt Co West 
Michigan and Holmes St.. had plans prepared for 
a ‘l-story tl x 101-ft. brick carpenter shop to 
be erected at Addison St ind the Clevelan Cir 
cinnati, Chicago & St. Louis R.R. tracks Est 
mated cost, $8,000, 

Mich., Ludington—Th« Stoarms§ Salt ul 


I.umber Co. will build an addition to its factor 
Mich., Marquette—The Cleveland Cliffs Iron 
Co., Rockefeller Bldg., Cleveland, Ohio, is having 
plans prepared by Arnold Co Arch 105 South 
La Salle St., Chicago, rebuilding alcohol refinery 
here, recently destroyed by fire Estim t 


$° 50.000 


Ohio, Cincinnati—The Ross-L 





Co., Hotel Metropole, Walnut St | s » I d 
1 3-story 79 x 200-ft. factory ( } Ros Pr 

Ohio, Cleveland—Fire recently destroyed the 
plant of Boehm Co "218 West 63rd St 
manufacturer of phonograph cabinets Loss 
$17.000 

Ohio, Cleveland—The Case Harde Co 
manufacture of hardenir ‘ : 
quired a site at “73 Ser 3 
to build 66 x 100-ft fac vareh st 
om same 

Ohio, Cleveland—tThe Cleveland Box Co., 723 
Stones Levee ins to rebuild its story plant 
recently destroyed by fire Estimated cost, $50 
oOoU Noted Jar 10 

WEST OF THE MISISSIPPI 

Ark., Newport The Littleton Gin Co. plans 
to rebuilk t cotton ind compress recently 
destrove \ fire About 810.000 worth of 
macl will be tallec 


Iowa, Muscatine Zeigler Canning l 





l Rg 60 x ‘2835-ft miditi 
) - to Hershey Ave Note M 5 
Neb, Seuth Omaha (Omaha P Oo The 
Ski ‘ Pa oO ns to build a meat pac 
ing 1 t } ¢ at 00 000 Address 
P. § ¢ > Macaroni Co Jackson 
St 0 


Akron Tire 
contract for a 1 
Estimated 


Okla., more 
Rubber C las awarde the 
story 100 x 300-ft tory 
S60_.000 Noted Ja 41] 


\rdmore The Ar 
, 


Tex., Paris—The Paris Gin Co. plans to buil 

cotton Estimated cost $10,000 

Tex., Ravenna—The Farmers Union G Co 
plans to build : otto rin Estimated eost 
$10,000 J. F. Hall is interested 

WESTERN STATES 

Ariz... Yuma—The Somerton Cotton and Com 
mercial Co. plans to ) da eotton eg ind 
oil mill 


1446 Long 

mattresses, has had 
Lee Arch., 635 Mar 
brick addition 


Calif., Los Angeles—Roberti Bros 
Beach Ave., manufacturer of 
nl 
? 





lans repared by W. D 
for a 66x 1°20 
-The Whittier Walnut Grow- 


sn 


eld bidg 


Calif., Whittier 








rs Ass wi mmence constructi on 

I <ing plant ter ost. 870.000 
CANADA 

Mar., Winnipeg F. H. Wiley has awarded the 
eontract for -story carriage factory to be 
erect on Nares and Bushneel St Estimates 
ost. $40,000 

Ont., Omemee—C. Parsons & Son, Ltd 79 
Front ). Toronto, manufacturers of leather 
plans to t uddition to its plant Est 


mated cost. $100,000 


Ont., Peterborough—Fire recently damag 
the plant of the Peterborough Planing Mill Co 
Ont,, Toronto—O. W. and W. R 
build planing mill at 12 Drayton ve 


Smith plans 


to 














To Save the Lives of Our 
Brothers and Sons 


Invest in U.S. 


Liberty 


_Bonds_| 


The supremely important busi- 
ness of America now is to win 
this war. This sixteen page pic- 
torial message on that subject is 
made possible by the patriotic 
co-operation and support of the 
following firms: 





The Hendey Machine Co 

S K F Ball Bearing Co 

Modern Tool Co 

The Lodge & Shiple 
chine Tool Co. 

The Hess-Bright Mtg. Co 

Brown & Sharpe Mfg. Co 














Gould & Eberhardt 

Kearney & Trecker Co 

Davis Machine Tool Co 

The Kempsmith Mtg. Co 

Van Norman Machine Tool 
Co 

Landis Machine Co 

The Bilton Machine Tool Co 

The Blanchard Machine Co 

Tate-Jones & Co., Ine 
































fie LEE ER GIRL 


Our army and navy are the protectors and the only 
protectors of your home—your family—your in- 
come—your property. 

What will become of you and yours if these pro- 
tectors are weakened and rendered insufficient to 
their task? 

The Vu ll not be defeated by the enemy. 

The only way they can be defeated or weakened 
is through your failure to support them with ships, 
food, Weapons, ammunitions, clothing and supplies. 

Your life, your business, the future of your 
family, may depend upon how much real effort and 

fice you make to invest in 





Liberty Bonds 


to talk Liberty Bonds rather than our 
t firm belief that there will be little of either 


pe | tie 
American business unless 


The Hendey Machine Co. 


Torrington, Conn., U. S. A. 














eee Be 


ce 


PD eS DR a Aa ST LEON RT ROLE SSD TO GR NR. A We TN PR ek ee 




















ees How Much of Your Pay Do You Think 
, ss You Can Keep if Germany Wins This War? 


Ltr If, to help America win this war, you buy 


«\ Liberty Bonds 


to the very limit of your ability you are not merely 
— , ae ey tts 

a. “th ; helping America. You are not merely making a good 
; investment. You are not merely helping to bring 
















peace nearer. You are doing all these things, and in 
addition you are 
buying the best pro- 
tection for your own 
individual prosper- 
ity—yes, the only 
real protection you 
* can buy. 














if Un Je S _m is not victorious in th s wat there wi l Sa mishts little profit n 
bu for U.S Autocra is a clos ] 
SKFB 


ALL BEARING CO. 


Hartford. Conn. 



























Gave Every 
Dollar 


You Own 


how little would the sacrifice be compared to theirs. 
We are not asked to give. We are asked only to /end. To 
lend at good interest secured by the best collateral on earth 


U. S. Liberty Bonds 


‘MODERN TOOL COMPANY 
Main Office and a — and French Streets 




















Will You Invest 


Your Money With 


Uncle Sam Now? 





Or Let Germany 
Take It Away 


From You Later? 






























Be practical. Look squarely at the 
facts. We will either invest our 
money with Uncle Sam now, at 
good interest rates, to help him win 
this war, or we will give it up later 
to pay Germany’s war cost—and 
as much more as Germany chooses 
to collect. Invest in 


Liberty 
Bonds | 


Today 





Liberty Loan Committee 


t werti ement n lis 1 by 
| The Lodge & Shipley Machine 
Tool Co. 
| Cincinnati, Ohio, U. S. A. 






















In this line every true American can 
and will help to win the war. Invest in 


Liberty Bonds ® 





he iberty Loan Committe: 
1 by 


ivert 0 


HESS-BRIGHT 


Philadelphia, Pa. 
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‘‘Lend Me: Your Money 
that I may equip my Army 
and Navy to insure for you 
and your children the bles- 
sings of Liberty.”’ 








‘ Wok b al 
roe || 


*“‘Give Me Your 
Money or Your 
Life’’ 


Invest now to the limit of your ability in 








U. S. Liberty 


The Kaiser 


know how t« 





calls us “an 


of Prussianism. 


hat we 


ation of dollar chasers = Le 
erthrow 


is show hi t 
jollars in the defense of Liberty and the o 


» use those < 


Brown & Sharpe Mfg. Co. 


Providence, R. I, U. S. A. 
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Bonds 











An official photograph of the club 
which is used to “finish off”’ 
wounded Italian soldiers. 32,000 of 
these were recently captured by 
the Italians. 











is in grim and sober reality what we are 
fighting this war to prevent. The club pic- 
tured above—from an actual official photo- 
graph—might be the weapon of a savage cave 
man of five thousand years ago. It is in fact 
the weapon with which German soldiers “finish 
off’’ enemy wounded who have fallen on the 
battlefield. 










The Destruction 


of Civilization 


There is only one answer to make to such 
methods—the defeat of the German armies. 
America has taken up the sword to give that 
Our army is in France to help win 
that civilization 


answer. 
this war on the battlefield 
may be safe, that America may be sate. 


You Can Have Your Share in America’s Answer 
to German Savagery 


The Third Liberty Loan is your opportun- 
ity. It is the most direct blow that can be 
struck at German military supremacy. It is 
the most powerful aid that can be given our 
soldiers in France. It means rifles and helmets 


and gas-masks—the best protection for our 
men from German brutality. It means big 
guns aad shells and airplanes—and VICTORY. 

Invest today in bonds of the Third Liberty 
Loan, and save the lives of American soldiers, 


Save Civilization, Save America, Your Own Family 


and Your Own Home 








vith the Liberty Loan Committee this advertisement is 


GOULD & EBERHARDT 


Newark, N. J., U. S. A. 
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— more naval and From the shipyards of the Pacific ge ¥ ES, is 

merchant ships than we havecon- to those of the Atlantic; on our farms ' eg, 

structed in the last generation. and in our mines, mills and factories in q < B 
We are building a vast fleet of air- every state in the Union; back of the “™ “Z Mi 
planes, and enormous suppliesof artillery, firing lines in France, where men are a APiX)- 
motor trucks, machine guns, rifles and training, camps are being erected and == a 
ammunition. We are feeding, clothing railroads built, billions upon billions — wha 
and training an army of a million men, are being expended for labor, for trans- LX “<x 
and preparing for a million more. We portation, for materials and supplies fo! Ay 
have loaned billions of dollars to our of every description. — 


allies to be spei* in the United States 
Remember, when you 


invest in your Liberty 


The mind can hardly conceive the sums of money Deeds that Chaee. te 
. ° , 
required for our war preparations. Yet these ex- immediate, urgent 
. . ’ 
penditures are absolutely essential. We must win imperative need ae 
the war quickly if possible; we must carry it on for every dollar you can 
years if mecessary. We must do the job with tbl 
f : possibly spare. 
American thoroughness, Ict the cost be what it 
may. 
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In co-operation with the Li 
is published by 


KEARNEY & TRECKER CO. 


’ Milwaukee, Wis., U. S. A. | 


vert Loan Committee this advertisement 




















Put your money 


in this bank 


It's the safest in the world. It pays you good 














interest. And your deposits in it help to insure a 
priceless heritage of freedom and peace for your 
children and your childrens’ children. 


To the limit of your 
resources 


Invest in the Third U. S. 


Liberty Loan 








In peration with the Liberty Loan Come 
I s advertisement is published by 


Davis Machine Tool 
Company, Inc. 
Rochester, N. Y., U. S. A. 
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He says we are bluffing! 


Lets show him a big Card — 
and everybody in on the Pot. 
EN Put up your ante now inthe 
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In co-operation with the | 


this advertise:neat is publis | > 

The Kempsmith 
Manufacturing Co., 
Milwaukee, Wis., U. S. A. 














Worth Fighting For? 


HALL this little girl grow up in the sort of 


American home we know, healthy and 


happy? Shall she have the advantage of 
living and learning in a free land,.under free 
institutions? Shall such children develop into 
Liberty-loving citizens that a free America 


may be proud of? 


For over two hundred Americans 
have fought valiantly, and died gallantly, to 
win for themselves and hand down to their 


years 


posterity the blessings of liberty, justice, self- 
This 


precious heritage, bought at so great a price, 


government and equal opportunity. 


is now threatened. 


The question which today confronts America as a nation, and 
you as an individual, is whether or not a free 
America is worth fighting for 


Are American children in this and_ all 
future generations to receive unimpaired the 
legacy of freedom of which we are now the 


custodians, or shall their country be turned 


over bodily to the brutal, rapacious, power- 
mad enemy which has forced us into this war? 

This question cannot be answered by word 
of mouth, but by deeds alone. 


Let your answer be your investment in 





Liberty Bonds! 
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ration with the Liberty Loan 


NORMAN MACHINE TOOL CO. 
Springfield, Mass., U. S. A. 


Committee this advertisement 



























HRIFT requires the exercise of restraint 
and self-denial—qualities without which 
you cannot achieve the success in life which it 
is your ambition to achieve, and for the lack of 
which you are likely to suffer in later years. 
The money you acquire by thrift you are 
asked to loan—not give—to your country. 
It will come back to you when you may need 


it far more than you do now, and you will be 
paid interest for its use. 


This war is a frightful thing, but it may prove of ines- 
timable benefit to you, if it teaches you the good habit 
of thrift. Start the habit by investing in 


Liberty Bonds 
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LANDIS MACHINE CoO. 


Waynesboro, Penna. 
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YOU are asked to save every 
cent not needed for your rea- 
sonable support and physical 
well being—this is thrift 
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The Bilton Machine Tool Co. 
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0h YOU WANT TAL/ KIND OF PEACE 7 


LIBERTY 
BONDS 


and Help Win a 


Lasting Peace 
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The Blanchard Machine Co. 


Cambridge, Mass., U.S. A, 
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We are 
going to / 


pF i K 
im This War // //: 
Win This War ae 
/ 
The victory, like everything worth while in life, f | / 


will require sacrifice, self denial, ungrudging effort. 


in defense of Liberty, Justice and Civiliza- | / 
tion, we must use every weapon at our comMml- / 
mand. And not the least of these is money. / 
Never in the history of the world has there been / 


atruercause. Invest in 


Liberty Bonds 


nittee 
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TATE-JONES & CO., Inc. 


Pittsburgh, Penna. 
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LIBERTY 
LOAN 


Supplement to American Machinist, March 28, 1918 
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STANDARDS and GAUGES 
( . 


ASED on the British Imperial Yard and French 
Standard Veter of whi nN we nave nade ] ipDlic ite 








standards of exceptional accuracy, Pratt & Whit- : 
ney Standards and Gauges have been recognized as the 
predominating influence in the standardization of manu- | 
facturing methods throughout the industrial world. 


A. S. M. E. Gauges 
for Machine Screws 
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Write for a copy of our catalog 
‘*Standards and Gauges”’ 


Precision Machine Tools Standards & Gauges 


PRATT &WHITN EY co 


GENERAL OFFICES, lll BROADWAY, NEW YORK 
WORKS, HARTFORD, CONNECTICUT 


“ALES OFFICES ‘ND eg yt ng sten: ° ! st Philadetphia: t Pittsb urgh 
land, 0.: The N Tool Superior é Cincinnati , \ Vv t 
Chie ch W hingt« tivd St. Louis f Birmingham, Ala ‘irst Ave ‘an Francise 
: ! For Colorade, Utan, Ws yveming and New Mexico ! ! upp 
fansda ’ratt & Whitne ) ‘anada td nd 1 t 
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What is GOOD? 2 


GOOD should only be a positive 
term. Nothing should be considered 


good because it has never done 


anything bad It is the ability to 
produce good work that makes 

man or a thing good. ‘To go ahead 
under difhiculties and adverse CON. 


ditions, amid trials and temptations 
and keep unerringly, unfalteringl; 
doing 70 rd work that is to be ror rd. 

So the Lodge & Shipley lathe 
holds the right to be called good, 
because it does good work, because it 
does work accurately, rapidly, and 
easily, not only under favorable con 


ditions, but also when it is over 


} 
‘ 


loaded, when there are sudden de- 
mands for increased output, even 
under abuse. 

Not just one lathe, but every lath« 
must come up to this standard that 


the ideal may be reached. 


Lathes—Good Lathes Only 





THE LODGE & SHIPLEY MACHINE TOOL CO. 


CINCINNATI, OHIO, U.S.A. 
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Bradtord Lathes Get Your 


Work Out on Time 





HE various sizes and types of Bradford Lathes were 
designed to meet lathe needs as they exist in the greatest 
number of shops. 
lilustration is of our 18-Inch Quick Change Gear Lathe with 
three-step cone pulley and double back gears. 
The range of work handled by this size and type of lathe 
make this the highest type of tool from a manufacturing 
standpoint. Toolrooms of the largest establishments find 
this “Bradford” particularly adapted to their requirements. 





Get details from our Special Circular. Write for a copy today. 





The Bradford Machine Tool Company 


bur 


Denve 


gh, Pen 
iver, C 


DOMESTIC AGENTS—Swind Machinery Co., Philadelphia, Pent Tavlor 
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Cincinnati, Ohio, U. S. A. 


i The Stocker-Rumely-Wachs Co., Chicago, Ill. Pacific Tool & Supply ¢ San Francis Calit The Mine & Smelter 
rhe FE. A. Kinsey Company, Cincinnati, Ohio; Indianapolis, Ind 
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One eighth | 


of the National Army could 
find easy standing room in 
this plant— 


’ 
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GAIN we are trying to bring home to you 
the extent of the Cincinnati Mlilling 


 e . . 
Machine Company’s plant. 


The world thinks in big figures these days. 
Che floor space required by one-eighth of our 
present National Army is not, from a militar 
standpoint, a very sizeable proposition. 

But that same space—seven acres—turned to 
the exclusive manufacture of milling machines 
means big things. 


It means, in the first place, big business. 
It means the modern methods and high manu- 
facturing efficiency which alone can build big 
\nd it means a product which th 


world has tested and found oO rd. 


business. 


the product; but in a truer 
sense, the product—Cincinnati Milling Ma- 
chines—has built the plant. The excellenc 
of the product has made us the largest exclus 
ive manufacturers of milling machines. 


‘The plant builds 


The Cincinnati Milling Machine Company 


Cincinnati, Ohio 
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Ingersoll Fixed Crossrail 


Milling Machine 


This is one type of Ingersoll Milling Machine It is a plain manufacturing 
machine for special work and is built in several sizes from 24-inch by 8-foot table 
up; motor or belt driven 


The number and arrangement of spindles will vary with the work to be done on 
the machine. They may be built into the rail, they may be mounted in swivel sad 
dles, or they may be fixed angular spindles. Their number may be increased or less 
ened. Some work demands roughing spindles on the front of the housing and finish- 
ing spindles on the rear, so that a heavy cut may be taken and also a very accurate 


finish obtained at one pass of the table 


o-operation with the production departments of large shops has placed 
n our hands. If you will submit to us blueprints 


l 
to offer you our and estimates. 


Our close 
a vast fund of milling experience 
of your work, we will be very glad 
This, of course, places you under no obligations 


The Ingersoll Milling Machine Company 


MILLING MACHINES AND THEIR EQUIPMENT 
Main Office and Works: Rockford, Ill., U.S A. 


New York Office, 50 Church St., The Walter H. Foster Co., Mars 
Detroit Office, 1457 David Whitney Bide H. ¢ Rose. Mer 


recommendations 


Foreign Agents: © W. |! t t & 3 7 
‘ . 


' 
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Sai © “threads the easiest way- you 
aN ral “know—but know: the 
ok. Geometric’ way? ~Are you 
familiar with: the. accurate, 
oc. ~~ fast cutting, positive release— 
cy of the Geometric Sel¥-Open- 
ing’Die Head and-Collapsing 
Tap? 
There is a wo AE cnt 
: ing labor-saving and | trouble-’ 
OQ - *\ saving in Geometric thread- 
Kee cutting tools. ~Start-the New 
r _ Year right,Ask us for details 
on the Geometricsatlapted to 


Be your, work. - 2 > o. 


eo ss The Se ctaid Tool 


~~ Cempany ~-: 
po New Haven, Connecticut ~ 
aa _ “Chicano Ofc: 545 W. Washington Blvd. 







Ps “Presumably; eae are cuxtitie : 
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Chapter 52 














Improvement In Plain Arms 
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Phe arm on our Plain Radial Drill of 


and 1887 was made as shown in cross-section 
in Fig. | It had but one main rib, both 
guidewavs wert juare, the ribs that con 


nected them were far apart and the head was 
moved by means of a screw operated from 
the outer end of the arm. The indentation at 
R indicates where, in 1891, we placed a rack 
as a substitute for the head moving screw 


In 1900 we introduced thx tvle of arm 
illustrated in Fig. 2 upon which the American 
Machinist commented editorially as follows 
Designers of radial drills have aimed at 
stiffness in the arm when considered as a 
beam in flexure, but have overlooked the 
question of stiffness against torsion due to the 
offset of the center of the drill spindle from 


Fig ; Action of D> pasteboard 











{ 








the center of the arm. To resist torsional 
strains a complete tube is known to be the 
best form, though” the designer of this tool 
claims to be the first to apply this section to 
1 radial drill arm. To illustrate the import- 
ance of a complete tube he has devised an 
illustration which, in simplicity and effective- 
ness, 1s worthy of Professor Sweet To 
appreciate its force the reader will have to 
make a little experiment which we can 
illustrate, but the full force of which can 
only be gathered from actual trial. Let the 
reader take a piece of common pasteboard 
mailing tube, 8 or 10 inches long, in the two 
hands and twist it It will, of course, be 
found to be quite stiff and unyielding. Next 
slit the tube its entire length with a penknife, 
as shown in Fig. 3, and twist it again. Its 





tube under a twisting strain. 
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stiffness against torsion will be found to be 
gone. There is simply no comparison in the 
strength of the tube before and after slitting 
In the former condition it has a good deal of 
strength, while in the latter it has none 
When the tube is slit and then twisted the 
two edges of the cut slide on one another in 
the manner which we have tried to show in the 
illustration, and this sliding takes place with 
the most trifling effect.’ Our ‘‘contention 
is that the usual gap in the front side of the 
arms of radial drilling machines is equivalent 
to the slit in the pasteboard tube, and that 
the spring and chatter due to it break the 
drills under feeds at which they would work 
successfully were the spring absent.”’ 


Other advantages possessed by this arm 
were: I[t could not be raised or lowered by 
accident, as the controller lever was inopera- 
tive until lifted into a horizontal plane; it 
lowered at double its elevating speed which 
economized in the time required to change 
from high to low work; it was provided with 
fixed binder levers in order to do away with 
the annoyance incident to the use of a loose 
wrench and had attached to it an engraved 
plate to show the operator how to obtain the 
orrect speeds for drilling both cast-iron and 
steel. This machine was the progenitor of 
the present day radial 


These innovations gave us an arm vastly 
superior to all others—one in which we found 
room for no improvement until 1908, when we 
introduced an automatic trip to disengage the 
elevating mechanism before the arm reaches 
its limit of movement In 1909 we began 
fitting its clamping lugs with limit screws in 
order to prevent excessive sag when the arm 
is unclamped, converted the lower webb into 
a box-sectional rib and narrowed the guide 
way for the head, as shown in the last figure 
In this design the taper gib is located at G 
which makes it impossible for the head to 
rock sideways while the unprecedented 
distance between points A and B effectually 
checks all rock in the opposite direction. In 
1912 we devised two new column-binders, one 
of which is operated through gearing from the 
end of the arm and the other by compressed 
air, from the head. Our last invention, made 
in 1913, is an Arm Binder and Interlock 
which prevent the elevating screw from being 
set in motion while the arm is clamped. The 
absence of such a safety device has been 
responsible for a greater number of costly 
accidents than can be ascribed to any other 
cause. Can any other manufacturer of radial 
drills claim to have originated so many 
highly desirable features? 








THE CINCINNATI 
24 to 42-inch High Speed Drill 


The improvement that has been made in 
our Upright Drills is no less marked. In this 
machine the Drive is of the \ll-Geared 
tvpe which not only economizes in power but 
materially lessens the wear on the bearings 
The speeds are sixteen in number and range 
in the 24, 28 and 32 inch, from 38 to 534 
r.p.m., and in the 36 and 42 inch from 
33 to 428 r.p.m., each of which is instantly 


available by means of a speed-box The 
feeds, of which there are six, range from 
6 to 39 thousandths in the 24, 28 and 32 inch 
sizes and from 7 to 49 thousandths in the 36 


and 42 inch ones. Each feed is positive and 
instantly obtainable by means of steel gears 
incased in a box mounted on the head soth 
the Back Gears and Patent Geared Tapping 
Attachment drive through friction clutches 
and hence engage without shock while the 
machine is running. When the Back Gear is 
used in conjunction with the Tapping Attach- 
ment, a most remarkable combination 1s 
obtcined. Work may be drilled at fast speed 
tapped at reduced speed, and, after the spindle 
shall have been reversed, the tap withdrawn 
at four or more times the speed employed in 
entering it 


The Cincinnati Bickford Tool Co. 
Oakley, Cincinnati, Ohio, U. S. A. 
Drilli ng Machinery for Both Ordinary and High Speed Drills UR 392 
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Lined up for 
Economical Production 


Fra 


nce 


Here’s a row of production efficiency—a battery of 


Hartness Flat Turret Lathes 


in the plant of the American LaFrance Fire Engine 
Co., Inc., at Elmira, N. Y. 


Glance along the line of machines—every one engaged 
on different parts; and every one as well adapted to its 
particular task as though it had been designed especi- 
ally for it. One machine is handling bar work, the rest 
chuck work. To the left of the ai sle can be seen the ends 
of another line of Flat Turret Lathes similarly occupied. 


The close up view shows a typical job. The operations 
during one chucking are face, bore, turn, drill recess, 
ream, center. One movement of the operator swings the 
turret from tool to tool, while the positive stops on the 
travel of headstock and turret insure accurate duplicate 
work. 


Flat Turret Lathe methods may 
be eminently suited to your 
work. Send us blueprints—let 
us discuss the matter with you. 


Jones & Lamson Machine Company 


Springfield, Vermont, U.S. A. and 109 Queen Victoria Street, London, E. C. 


in and Belgium: F. Auberty & Co., 91 Rue de Maubeuge, Paris Holland: Spliethoff, Beeuwkes & Co.. Rotterdam 
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SAVE || 
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SMALL HOLE | | 





















Use 
AMERICAN” 








») Curtiss Aeroplane Co. says They’re 


The American Tool 


Cincinnati, 














LATHES PLANERS SHAPERS 
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CAGLE ADDRESS 


“Sres-  CHas.G. ALLEN Co. 


MANUFACTURERS OF 


SENSITIVE DRILLING MACHINES . 
Barre. Mass..U,S.A. apr.'4, iss. 


Chandler & Farquhar Co., 

Boston, Mass. 
Gentlemen: - 

Referring to the American High Speed Ball Bearing 
Sensitive Radial Drill equipped with Tapping Attachment which 
we bought from you some time ago, will say that we believe 
this machine is earning us more money than any tool we ever 
put in our shop. We are doing all the drilling and tapping 
on our drill posts with this machine, tapping 3/4" holes easily. 
We believe you should have a large demand for this machine 
and are confident that many more manufacturers would use them 
if they knew what good machines they are. 
Yours very truly, 


HA/LS CHAS. G. ALLEN CO. 


By Kiara ug CLLe. a) 


a 


ie. ' 








Sensitive 


Radials 


CURTISS AEROPLANE AND MOTOR CORPORATION 


AEROPLANES, HYDROAEROPLANES, 
FLYING BOATS, AERONAUTICAL MOTORS 








PLEASE ADDRESS REPLY ABLE~— CURTISAERO 
ATTENTION OF WRITER 


WESTERN UNION COD 


J 




















’ Works Co. 


U.S. A, 


RADIALS 








MMONDSPORT N. 
HAMMONDSPO N. Y aug. 30, 1917. 


Syracuse Supply Oompany, 
Syracuse, NWN. Y. 


Gentlemen: - 


It will interest you to kmow that the 
Americen Sensitive Radial Drille which we purchased 
from you sometime ago, are delivering first claes 
accurate work. The work coming from these machines 
is well within our tolerances, which you undoubtedly 
know are closer than you will find in most manufac- 
turing propositions. We are well pleased with them 
and will surely specify Drills of this type on all 
future orders as our requirements demand. 


Very truly yours, 


Curtiss Aeroplane & Motor Corporation. 


NW Ub bemarer 


JHMcH*B RA TORY MANAGER. 
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E SHOW here two cluster gear designs; on 
built-up, and the other, made in one piece 





Let's compare their advantages from the stand 
point of design. Both are compact, but the built 


up one necessitates that the component parts be 


very accurately machined in order that the unit 
may be reliable 


Machine work is expensive, so is assembling and 
fitting; in fact, the two latter operations are th« 
most expensive, because they demand the highest 
degree of skill. 


Of the two designs, it is clearly evident that the 
one made from a single piece is more compact and 


el ee ee we wwe 


» 
— 


IN | A oo. 
Y 





4 4/6" ----- 














COMPACT 


reliable and 
comparatively inexpensive 
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Expensive 


reliable, and also 1S considerably less expensive 
than the built-up one. 


From the Gear Shaper standpoint, it makes no 
difference whether cluster gears are built-up or 
made in one piece. The Gear Shaper will machine 
both types. On the other hand, it is not necessary 
to design your work to suit the Gear Shaper as ts 
the case with some other gear cutting machines. 


Cluster gears made from one piece can be ac 
curately cut on the Gear Shaper with the same ease 
is a single gear, and the final result will be much 
more accurate than if the gears were built-up from 
several parts 





— 
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The Go 
Gear Shaper 


will handle odd-shaped gears that other machines cannot touch, and, in addition, 


¥ 


al 
i 





produce standard gears better, and more of them than can be accomplished on 
j any other machine. In addition, the Gear Shaper Cutter is a generated one, 

ground all over after hardening. We would like to tell you more about the Gear 

Shaper method Ask for a copy of our booklet, “‘Commercial Gear Cutting 
. 


COMPANY, Springfield, Vermont, U.S. A. 
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KEMPSMITH 


No. 32 Plain Miller for Rapid Manufacture 
of Duplicate Parts 











The Kempsmith No. 32 Plain Miill 
ing Machine is a machine de- 
| signed especially for the rapid 
manufacture of duplicate parts in 







| large quantities. It possesses, 
| : : . 
1 however, some features of design 
| which make it valuable as a gen- 
| 

| 

| 








eral purpose machine, and which 

enable it to be set up quickly. 

THE DRIVE is through a 33 in. 

double belt, and 5 to 1 back gear 
ratio which insures ample power. 

THE OVERHANGING ARM is a 


heavy bar of solid steel connecting 






wo 









the headstock and outboard sup 








. 
ports in such a manner that both 
are raised or lowered simulta- 
neously. An intermediate  pen- 





dent is provided which can be used 
close up to the cutters or between 
two sets of cutters in a gang. 


CROSS RANGE. of 53 in. is pro- 
vided for the table by means of a | 
saddle. The saddle is quickly and 
firmly clamped to the bed. 

TABLE FEEDS are driven by 
means of a high-grade roller 
chain to a gear box providing 8 
changes of table feed by means of 




















6 change gears. 











the design of this machine _in- 








EM PSMI i sures rigidity and convenience of 
operation. Write us now regard- 
ing prices and deliveries. You 


vill tnd them interesting 























EMPSMIT F4 MILWAUKEE, U. S. A. 
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NEWTON 


REGISTERED TRADE MARK 


CONSISTENTLY ADVERTISED THROUGH THE PAST 34 YEARS 





Consider 


the 


Convenience 


of the 


Horizontal Work 
Table 


It dispenses with need of angle- 
plates and_ packing otherwise 
necessary. 









Similar considerations have re- 
sulted in the sale of hundreds 
of Newton Slotting Machines 
during the past two years. Ca ce dnc sdas Shain 


That Managers, Planners and Designers are rapidly recognizing the 
value of slotting machines, on account of the convenience in setting 
work on the horizontal table, is proven by numerous installations in 
plants not heretofore using this type of equipment. 


Slotting machines are now extensively used for machining faces in gear | | 


feed and speed boxes previously faced with cutters on boring machines. 


Newton Machine Tool Works, Inc. 
23rd and Vine Streets, Philadelphia, U. S. A. 


THCHOEECHHeeENG ‘nee fereeeent COCeeeeeneeeeeteneectiiny PETEEEOUEEEEREUEECOTERCOUEEEEOEEE EEE CLECEECECOCEEEOCTEETEE elhetceneercens ceeneeenentel Ceeeeeneneeenet DUOC CUCU COCEROEECHEE OEE CUOCTOCEE TE nein tte COCCETOEET TITEL Ls 
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| How many of your boys : 
15 Uncle Pr faking ? : 
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HE ones he needs— good strong physical specimens of manhood 
from 21 to 31 years old—most likely are men vou are loathe to 
part with. Mavbe thev are the backbone of vour manufacturing 


department. ee 





But they must go—and your work must go on. it 
Your force will be short handed. é 
Potter & Johnston Automatics are ready to fill the breech 
to help the boys that are left keep production where it should be. 
You know one man operates from two to half a dozen P & ]’s-~as 
easily as he does one ordinary turret machine. Because every feature 
that simplifies operation is built into it. And it is as near fool-proof as 
careful engineering can make it. 5 
; An investigation of the P & J is well worth making right now. Write a 
us and we'll arrange a way for you to see a typical installation in vour in 
own neighborhood. 
2 Pawtucket, R. I. : 
ee OFFICES AND REPRESENTATIVES—Cfiice for Great Britain and France: 68 Avenue de la Grand Armee, | ‘ 
,. 1. Ryan, Alan New York Office: Fulton BRidg.. 50 Church St... Walter H. Foster. Manager. Detroit Office: Moder 
Machinery & Engineering C 1514 Ford Bldg. Chicago Off 1213 Sherid i Chas. H.-S vy. M loront 
(fice: 1501 Royal Bank Bld E. C. Roelofson, Manag 
FOREIGN AGENTS —Chas. Churchill & Co., Lt I lon, Birmar \I t t n-'l | 
nd Glasgow, Scotland. | Vaghi, Milan, Italy % | 
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Conserve Equipment—make all your bar cut parts that run in 
large quantities, and sizes up to 33 in. by one method. 
Conserve Time—produce them at the fastest possible rate, in 
the time of the longest single operation 

Conserve Labor—-average one man’s time to four automatics, 
and keep the machines running continuously. 


N these days of rushed production and labor ; shortage 1 isn t this 
method the best kind of shop conservation2>—isn t 1 good 


profit insurance too? 


[he pieces shown on the opposite page arc of th aller varieties of work. Why not have 
finite production fig res on your work up to 3 in.? Send the sample or blueprint for guar- 
1 production figures-- the kind you can get 
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AUXILIARY SCREW MACHINES:AUTOMATIC 
THREADING DIESE TAPS-SCREW PRODUCTS 
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| UT your 1918 Screw Machine Production on 
: the Acme Multiple Spindle basis— 
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WINDSOR VERMONT 
DETROIT-ATLANTA-~SAN FRANCISCO 
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T WINDSOR:GRIDLEY AUTOMATICS: 
SINGLE SPINDLE TURRET LATHES&MULITI 
PLE SPINDLE SCREW MACHS:PISTONERING MACHS 
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Machining Indian 
Motorcycle Parts on 


“New Britain” 
Automatic 
Chucking Machines 


The Hendee Manufacturing Company 
has used “New Britain” Chucking 
Machines for years, both single and 
double-head machines, on many and 
various parts for Indian motorcycles. 
We show a few of these parts. 

The upper crown (No. 1) is a steel 
drop forging in which a 1 in. hole is 
drilled, then reamed and _ hollow 
milled as shown at the left. ‘“‘New 
Britain’? Chucking Machine time for 
this part is 58 seconds. 


Tne hinged crown (No. 2) is a dif- 
hcult proposition because the ma- 
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chined portions are divided. This also is a steel forging. A hole 1 \%,% in. diameter is 
put through both bosses; these holes are reamed and one end is faced. ‘‘New Britain” 
Chucking Machine time—1! minute, 25 seconds. 

Part No. 3 is a steel drop forging for the handle bar stem. Consider only the opera- 
tion on the lower portion. ‘This machined section is 2% in. long; it is first rough box 
tooled, then drilled ‘\,in. diameter, reamed to a 7-degree taper inside and finally finish 
turned and faced. ‘New Britain’? Chucking Machine time—2 minutes, 5 second 


1S. 


Then there is tne lead lug shown at 4, a steel drop forging in which the hole is 5 Mp in. 
long. This hole is first drilled 1'¢ in.; then counterbored, reamed and the ends are faced. 


Time, 1 minute, 35 seconds. 





These parts show the 


character of “New “New Britain’’ Auto- 


Britain’’ work in the matic Chucking Ma- 
Hendee plant. The 


materials in every 


chimes have given ex- 
cellent service on 


case are tough and these parts—a fact 


hard to hold and 


machine. 


worth considering. 


Want more informa- 





tion? 











The New Britain Machine Co. 


Automatic Screw and Chucking Machines 
NEW BRITAIN, CONN., U.S. A. 
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Morse Taper Socket No. 5 to No. 4, Produced 
on the 2; in. Model A Cleveland Automatic 


Bar is fed against gauge stop and gripped. 
Necking tool “‘A”’ Fig. 1, carried on the rear 
cross slide advances and necks bar to relieve 
strains to make less work for cutting off tool. 
When necking tool ““A”’ is working, a center drill 
and turning tool carried in holder ‘‘B”’ in turret 
centers bar and also turns a short straight part 
on front end of socket. 

Next, the oil tube twist drill “C’’, Fig. 2, 
which is shown ready to start drilling. At the 
time drill is working a taper turning attachment 
turns the taper on the outside of the socket. 
This attachment at “D,” and is mounted on 
front cross slide and is fed along by projection 
“E” which extends out from the drill holder 
“F.” The taper turning attachment interlocks 
with this projection ““E”’ after turret has brought 
drill “C” to position, accomplished by the front 
cross slide being advanced, bringing taper turn- 


ing cutter to position. When taper has been 
turned and drill reaches its depth, front cross 
slide is moved backward, disengaging taper 
turning attachment from projection on the drill 
holder, allowing turret to proceed indexing the 
next tool roughing taper reamer ““H.” 


Cutting edge of this reamer is stepped to break 
up the cut, and mounted reamer holder “I” is a 
cutter which rounds the end of the socket, shown 
plainly at “J” in Fig. 1 

Next tool is finishing taper reamer ‘‘K’’ which 
finishes taper hole ready for final hand reaming. 


Independent cut-off tool “L” then swings 
down and removes the finished socket from the 
bar. 

Large sockets are produced at the rate of 8} 
minutes each, from cold drawn steel, and small 
size shown, in 4} minutes. 


The Cleveland Automatic Machine Company 
Cleveland, Ohio, U. S. A. 

















<5 Buying—AMERICAN MACHIN!S T—Section Vol. 48, No. 1 


i 
SPIRAL PINION RUNS IN OIL . pe 
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The simplicity of the drive is shown Gray Spiral-Geared Planers, like their 
tbove. Just a pair of bevel gears and the Spur-Geared brothers, have aluminum 
spiral pinion that meshes with the table pullevs, double point dogs, ‘shifting 
rack. feeler, self-oiling bronze loose pulley 


bushings and other up-to-the-minute 
Fight teeth of the spiral pinion are always features. 
in contact with the rack. ‘The smooth, 


semi-sliding, semi-rolling action insures Can be furnished with four speed counter- 
freedom from noise and vibration. shaft. Write for fully illustrated catalog. 


The G. A. Gray Co. 


Cincinnati, 
Ohio 






Tel 


Planers 


Made for those 


who want the Les/ 
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Service that Demands 
Reliability in Bearings 


Into the scout plane and battle plane can go no 
equipment which is not the most dependable of 


its type. 

Hess-Bright Annular The le ife > achine—its readiness 
Salk Daartat fer candied The length of life of the machine its readiness 
loads. to respond to the call for action—measures accur- 

ately its value as a weapon of warfare. The 


success in battle of the aviator—his ability to 
manoeuver in safety at tremendous heights—is 
measured directly by the unfailing service of 
every detail of his machine. 


To this insistent demand for reliability is due 


Hess-Bright Double- the extensive use, in airplane construction, of 


——— Ball Bear- Hess-Bright Ball Bearings. They have an inherent 


ruggedness of design, a permanent smoothness of 
running, which enable them to stand up indefi- 
nitely under the most trying conditions of service. 


Hess- Bright Ball Bearings meet the exacting require- 
ments of airplane service. To every type of installa- 
tion, Hess-Bright Ball Bearings offer the utmost in 
bearing reliability. 


Hess-Bright's Conrad Patents are thoroughly adjudicated. 


HESS-BRIGHT 


PHILADELPHIA 
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Internal Grinding Machines 






Cylinder Grinders 






Surface Grinding Machines 






Rotary Magnetic Chucks 






Demagnetizers 






Rectangular Magnetic Chucks 
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What we said to “Sammy”, 
bound for France was —we 
wish you Luck. A more sin- 
cere wish was never made. 
And so during these grim 
war times we wish you the 
Best of Luck for 1918. 
The Heald Machine Co. 
Worcester, Mass. 
New York Detroit 
Philadelphia Cincinnati 
Chicago Cleveland 
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FARWELL GEAR HOBBERS 





No] 





SOC ‘ 


1000 Inches of 10 Pitch Gear Teeth Per 
Hour is what you can expect on FARWELL 


GEAR HOBBERS. 


A hob operates on more teeth at a 
time than can be reached with any 
other form of a cutter, and the Farwell 
Hobber is so built that it will stand 
the greatest feeds and speeds possible 
with high-speed steel hobs. 


=? 


SS 


There are no reverse motions, no time 
lost in indexing, not one idle second 
from the time the cut is started until 
the entire stock of gears is finished. 


- = ; 


The result is the most accurate gears 
in the shortest possible time. 


If you are interested in a greater output 
and better Gears, write for 0uT booklet 
No. 807. 


THE ADAMS COMPANY 


1901 Bridge Street, Dubuque, lowa 
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Complete Line 
8-inch to 50-inch swing 
(with or without Tapping Attachment) 


Upright Drills 


Horizontal Drills 
Gang Drills 








BARNES DRILLS 








Accuracy—Convenience of Operation—Strength 


Made by 


W. F. & John Barnes Co. 


1995 Ruby St. Rockford, Ill, U.S. A. 
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Never Send a Lad to do 
a Man’s Job 


He might get through with it—after a fashion—and then, he 
might not 

And follow the same practice in installing machine tools in your 
lactory or shop 

For instance Any old kind of a Miller will do your milling 
operations—ii you wait long enough. But if you want them done 


accurately and expeditiously the first time, you'll need to put in 
an OHIO Miller. 


POSITIVE DRIVE 
FOR ARBORS 


BELT SHIFTER 


CHILLED 
“T° SLOTS 
CHRO-M NICKEL 
FORGED SPINDLE 
S, 
DOUBLE BACK oat) DISENGAGING 
EN¢ rVE ie 


p ~ HAND WHEELS 
4 A eal 
” 
ey 


FIO ED = 
LUBRICATION nn > REVERSING LEVER 
i ltt al —~4—"_ FOR ALL FEEDS 


POWER QUICK 


——_— 


QETURN TREADLF 








‘OHIO Milling Machines have been designed and evolved for the 
express purpose of doing milling operations well—and doing them 
quickly. Inan “OHIO” you get the utmost in a milling machine, 
ind vou’ll find that when it comes to a plain or fancy, everyday 
milling job the OHIO has many reasons to offer for exceptional 
output and accuracy 

Th italog shows why and we'll gladly show you how and when, 
if you tell us vour name and where to find you 


The Oesterlein Machine Co. 


Cincinnati, Ohio 
Machinists 




















“7 
w 
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1 am built up to a 
e207 Standard—not down 
to a price 


i 
I 


I am the 


I BI ] 1 am built of materials—-the best procurable. 


1 am rigid and will not detlect from the ideals 


Heavy of my maker 
Still | am thoroughly in sympathy with my 


Duty operator and:designed to lessen his burdens. 
i athe | guarantee an honest return for every dollar 


invested in my services. 








am built to strict limits of accuracy and 


honestly tested. 














I believe in reciprocity but insist that you ows 


yourself a careful analysis of my virtues. 





“ eat HEAVY DUTY). 





The R. K. LeBlond Machine Tool Co. 


Cincinnati, Ohio, U. S. A. 
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~ LEES- BRADN HR 


WORM GEAR GENERATOR No.9 


With Axial Travel of Hob 














Generates Worm Gears tor Motor 
Trucks, Tractors, Worm Gear 
Reductions, and Elevators 


Hob automatically travels axially or work may be automatically fe q toward 
hob. Adjustment provided for locating tooth when making se¢ ae cut. 
Ten Hob Speeds Centers 3 in. to 13 in 
Twenty-two oe e Feeds 
Capacity 2 in ula r Pit ch 
Ca city 3 in. to 0 ik in ‘Di im og i 
Axial Tr el of He b a Dia Hob 6 in 


The ancien Co., Cleveland, QO. 


THRE. 4D MIL LE RS GEAR GENER. ITORS 








—-= 
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Tis a flaming fact that war 
machinery both at the front and in 
the factory must run on ball bearings 
if it 1s to attain its maximum efficiency. 

How imperative it is that the energy of 
power should flow through the intricate shafts 


and gears of transmission members, to its 
ultimate work, with as little loss as possible. 





Ball Bearings approach perfection because 
by overcoming friction they save power and 
delay wear. 


New Departures are dependable. New 
Departures endure. And you can_ secure 
New Departures quickly! 

Engineering consultation service : well as the New 

Departure reference book on ball beurings are 


4 17 
immediately yours, if you will send us your address. 


THE’ NEW. DEPARTURE MANUFACTURING COMPANY, 
Bristol, Conn. e Detroit, Mich. 
Ci 


NEW DEPARTURE 
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The highest degree of accuracy and finish—the greatest speed—the 
lowest cost—these are the requirements in the making of the gages 
which precedes the manufacture of America’s airplane fleet. 


Accuracy, finish, production, economy and universal application— 
all are admirably met in the LANDIS Universal. 


Then, too, the ease of operating this machine, largely due to its 
design of stationary work table and traveling wheel—the simplicity 
and speed with which it can be adapted to any kind of grinding—all 
make it a most valuable accession to toolroom or manufacturing 
department. 


a 











January 3, 1918 Buying—AMERICAN MACHINIS T—Section 





Consult with us regarding your grinding needs. Let us tell you just 
what the LANDIS Universal can do for you in the grinding of the 


gages, dies and jigs demanded in our present big national need. 


Write us. 


LANDIS TOOL CoO., Waynesboro, Pa. 


; New York Office, 50 Church St. Agents: 2°v yn" pokey od 
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Two Gisholt machines that 





The Gisholt Turret Lathe 


There is a wealth of possible time-saving in the 





range of this machine. Take this job, for instance, 


boring and turning the hub of a cast iron bonnet, 





both operations at the same time, in 20 minutes. 


Never lose sight of this fact: When you buy a ma- 
chine tool, you are purchasing Production 
you are sure of getting it when you install a 


Gisholt Turret Lathe in your shop—-sure of the 





most economical handling of your work. Gisholt 


Service makes that condition a matter of certainty. 
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_ make production sure— 
The Gisholt 


Universal Tool Grinder 


The human factor in your shop is a 


problem in itself. If you can keep 
your skilled operators continuously 
on productive work, economy is 


assured. 


You can eliminate one big item of 


wasted time, by letting a boy and 








MACHINIS T——Sectron | 








a Gisholt Universal Too. Grinder 
handle the tool dressing for the entire 
shop. No more ‘“‘killing time’’ on 
the big job, until the tool grinder is 


free for use. 


The full details are in the catalog, 


ready for your request. 





GISHOLT MACHINE COMPANY 


1125 E. Washington Ave., Madison, Wis.. U.S.A. 


Builders of Standard Automatic Turret Lathes, Vertical and Horizontal Boring Mills, Tool Grinders, 


Small Tools, Special Machinery, etc. 


Branch Offices: 30 Church Street, New York, N. Y. 
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WRITE FOR INFORMATION 


STEINLE TURRET MACHINE COMPANY 


Madison, Wisconsin, U. S. A. 
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Steel for Service 


Sensible Gears 


In these times of high operating costs reason requires that 
those articles be purchased for specified uses which will give the 
longest possible service with minimum attention beyond that rea- 
sonable care which all mechanism should have io insure most 
perfect and continuous operation. It is possible by careful selec- 
tion for the user of power transmitted by gearing, even in these 
present times, to reduce the cost of maintenance to an absolute 


minimum. 


The best gears are heat treated. The effect of careful heat 
treatment is to refine the structure and to give it that great strength 
and toughness which, owing to fine grain of the metal, increases 
its resistance to wear. 


To secure the best results the material on which the heat 
treatment is performed should itself be of the best. 


Carnegie Rolled Steel Gear Blanks 


are made of selected steel discs manufactured with the care and 
skill for which the Carnegie Steel Company is justly noted. The 
best gears, therefore, are made from Camegie Rolled Steel Blanks, 
and to insure the utmost economy in expenditure it is wise for 
users of large size gears to specify that they be cut from these 


blanks. 


Carnegie Steel Company 


General Offices: Pittsburgh, Pa. 









































i4 Buying—A MERICAN MACHIwWN i 5 T—Section Vol. 48, No. 1 

















THINK TWICE 


Before Ordering New Tools Then Consult 
Our Agents 


In meeting new demands for speed in production, think twice before 
ordering. 

ONE. Think of Hamilton Lathes in meeting airplane requirements. 
Built in two styles, their liberal proportions, convenience in operation 
and high-grade workmanship distinguish Hamilton Lathes and make 
them stand out from ordinary tools. From 14-inch to 24-inch swing. 


TWO. Think of Hamilton Planers. Every part is built for service. Note 
the heads; they are graduated to permit easy, exact adjustment at any 
angle up to 90 degrees and are provided with both power and hand feed. 
A lever conveniently located on the left-hand housing operates the | 
elevating device, throwing it in or out while the machine is in action 
without the slightest danger of breakage. 

Many other splendid features. Send for our Bulletin. It’s valuable. 





Thy , 
| ‘: : ‘ — Pape we tO 











ate 
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The Hamilton Machine Tool Co. 


Hamilton, Ohio 




























T. Crowther & Co., Inc Boston, Mass 
M.D. Farnum Springfield, Mass 
Garvin Machine Co New York, N 
Homer Strong Rochester, N. ¥ 
Sherritt & Stoer Co Philadelphia, Pa 
Laughlin-Barney Machy. Co Pittsburgh, Pa 
Wolverine Machinery & Supply Co Detroit, Mich 
E. S. Cullen Machinery Co Cleveland, Ohio 
Osborne & Sexton Machinery Co Columbus, O 
Stocker-Rumely-Wachs Co. Chicago, Ill 
Thomson Tool & Supply Co Indianapolis, Ind 
, Johnson & Sons Machy. Co St. Louis, Mo 
F. E. Satterlee Co Minneapolis, Minn 
Hendrie & Bolthoff Mfg. & Supply Co Denver, Col« 
Herberts Machy. & Supply Co Los Angeles, Cal 
General Machy. & Supply Co San Francisco, Cal 
J}. Walsh Machinery Co Milwaukee, Wis 
Textile Mill Supply Ceo Charlotte, N. ¢ 
Cotton States Belting & Supply Co Atlanta, Ga 
0. H. Van Horn New Orleans, La 
H. W Petrie Toronto Ont 


Hamilton Agents like to talk about 
Hamilton Tools. Ask them questions. 
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**It can’t be done’’ 





Van Norman “Duplex” Miller 
Accomplishes What Often 
Seems Impossible 


Many a practical superintendent if shown specifications for 
many a job done by a Van Norman would exclaim 
“Impossible.” 

The Van Norman is a “cut fiend”. It can handle a well nigh 
unlimited range of cuts with the dexterity of an expert. By 
a simple shift of the cutter head angles, curves, etc., are sur- 
mounted with comparative ease. 










The bed-rock idea in back of all this 
that we want to emphasize is that you 
should at this moment be using a 
‘Duplex’ in your shop. It will effect 
distinct savings in time, labor and 
money. 


















Write at once for our Bulletins. 
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‘a Van Norman Machine Tool Co. 
aL Wilbraham Avenue, Springfield, Mass., U. S. A. 


Great Britain and Ireland, Alfred Herbert, Ltd 


















3% 
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One more “‘Battery’’ 
to make the world 
‘Safe for Democracy”’ 











12-in Motor Driven Lathes 


Davis Machine 


Tool Company, nc. 
Rochester, N. Y., U. S. A. 
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THE 
LUCAS 
(OF CLEVELAND) 


“PRECISION” 


BORING, DRILLING AND MILLING 


MACHINE 


ALWAYS GOOD 


and as time goes on 


ALWAYS BETTER 


PELLUDAMADPPADDDEDDADDAAO DENA DObAADoDAOaOEHOEDE COC 





| Lucas Machine Tool Co. @azSzats> Cleveland, Ohio, U.S. A. 


TIT PITTI 








This Modern Shaper answers the Call to any 
Work in its field 


We have spared neither time, men nor 
money to achieve this distinction. 









Mur aim has been a machine to stand 


the most severe requirements de 
manded of shapers We have at 





tained this aim and while the 20 
inch shaper shown herewith is 
extraordinarily heavy, large and gg 
simple; ease of manipulation 


thie 





ind accuracy are developed to 


highe = possible degre 


Become acquainted wth the many 


exceptional features of this 


SPRINGFIELD HEAVY DUTY 
BACK GEARED SHAPER 


The Springfield Machine Tool Co 


Springheld, Ohio 








7 
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Matic Departures No. 


& Adaptability | | 


Aside from the Mult-Au-Matic departure permitting 
independent table and tool head operation, which 
feature allows the proper working speed and feed for 

each operation, regardless of all other operations 

































/ 
i 
| Adaptability has been further considered by designing 
the tool heads so that they may be set to turn or bore 
on any angle from O to 360 deg | 
) 
{ ae fe ' 
[his means you get the greatest possibility in range 
) of work that may be done -a machine in no way 
limited 
When all of the departures— safety, independent tool 
head and work table operation, simplicity, et ol 
the Bullard Mult-Au-Matic are taken into considera- 
tion you have really reached an acme of perfection \ 
in station type vertical chucking machines 
Let us give you time studies on some of 
the chucking work vou are doing on hori | 
zontal type machines. 
We Leheve a comparison will show a ' 
means of solving your production prob- 
lem on work of this class. 
¢ } 
} 
= — is >. rn 
> 
_ 


ae ee 


The Bullard Machine 
Tool Company 


Bridgeport, Conn. 


ew 
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CINCINNATI ACME 
“ The Fiat Turret Lathe 









Pre-Eminent 












3! in. x 36 in. Flat Turret Lathe equipped for bar work 


The Double Purpose Machine 


at a Minimum First Cost 


The Cincinnati Acme Flat Turret 
Lathe is adaptable to both bar and 
chucking work. 


\lany of the more prominent shops 
of the country are doing splendid 
work on this machine, and at the 


lowest possible upkeep. 


lf you are interested in a _ thor- 
oughly well built and up-to-date 
t turret lathe, CIVE us a chance 
» tell you about the Cincinnati 

ne. It has many labor saving 
and time saving features, besides 


creat lasting qualities. 


Our Bulletin gives all 
the necessary informa- 
tion. Write fora copy. 




































CINCINNATI,O. 
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Maintains Alignment and 
Lessens Strain 


Fig. 1 shows the ordinary design in which the center line of 
the spindle is in the same vertical plane with the center lin 
of the bed The tool pressure here 
falls outside the front Vee This 
causes the carriage to buckle, the apron 
to be thrown out of alignment, a strain 
on the rear carriage gib, a creeping ol 
the carriage on the ways, tool chatter 


etc 





i 





f\ 1 a 
— — { rt | 
= | . 


The Ordinary Design 


Fig. 2 shows the design used 
on G-K Lathes. The spindle 
centers are set back of the 
center line of the bed. The 
line of action of the tool pres 
sure is brought inside the 
front Vee even when turning 
work of large diameters. 


Fig. 2 The G. K. 
Design 


GREAVES-KLUSMAN TOOL COMPANY 


Cincinnati, Ohio, U.S. A. 








16-18 in. Heavy Duty Quick Change 
Quick Delivery on these sizes. 


You should learn the whole story of 
the G-K Betterments. Write today. 
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Read this Guide to Planer Wisdom 








rt ow 

ee i You are looking tor the most mod onfusion of detail. Get the salient 
, ern inventiveness in Planers. During points clearly pictured in one small 

f 

ie the hurry scurry of recent years man) volume. 

Et changes have been made, some prac- 

tical, some impractical. Why waste ‘ Send for your copy of ‘Planer 

Py time by wading through the entire Operations” today. 
is , = . se ‘.. . 

| Don’t wait. Time is money. : 
fF 

¢ " ~ * 

ee —— Se ~- : TEAR gl, ot —a s 
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Save Labor and 
Time with this 
Planer Chuck 


For extreme simplicity, ease of 
operation and a resultant saving 











of time, obtain this chuck as an f 

addition to your Cincinnati Planer 

equipment. In machining plain 

work, angular or irregular shapes 

too small to be chucked for the 

table economically, it is indispens 

able j 
t 
{ 















Get Maximum 
Output with this 
Boring Mill 


You can obtain the maxi 
mum output by means of the 
Cincinnati Rapid Production 
Boring and Turning Mill. This 
big machine saves money. 





Its many labor-saving de 
vices permit the operator to 
turn all his efforts into re 
sults Ten feeds range from 

in. to 4, im. under instant 
control 


The operation and = control 
is irranged so as to eliminate ae 
the necessity ol walking AS 
around the machine. Thus ; : 
it improves each moment - 


It is true and durable p= 


i\ 


No 


a eps are 








a pa 





O, USA. 


s 
* 
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CINCINNATI 


Automatic Screw Machine 


You can’t handle present-day work 
with real economy on a machine 
that only comes up to the require- 
ments of a few vears ago. In the 
Cincinnati Automatic you’ll find 
48 distinct features of superiority 

features that are designed to 
reduce costs on this year’s work 
and features which are making the 
earner 


Cincinnati a great money 


wherever used. 


Its capacity is 2? in. x 3 in. 


All tools, 


feed, 


both longitudinal and 


cross bring up against a 
positive stop, insuring uniformity 
in work. ‘The cams are provided 


with scales to aid in making 


adjustments. 
The cam connections are con- 
structed so same can be manipu- 


lated by hand levers at will. 





Write today for big catalog 
telling every item of the story. 


Cincinnati Automatic Machine Company 
Oakley, Cincinnati, Ohio 
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How Long Does It Take You 
to Do a Job Like This? 


Under your present conditions how long would it take you to make this big pinion blank? It is 
made from a heavy chrome nickel steel forging approximately 13} in. greatest diameter in the 
rough. Its finished dimensions are 


12 in. pitch diameter 24 in. face 





6*, in. hub 4% x 5) in. hole 


Thru the simultaneous operation of turret 
and carriage the piece was completed in 
the remarkably quick time oj less than 
one hour on a 


3-A UNIVERSAL 


Hollow-Hexagon Turret Lathe 


What the unfailingly adaptable “Hollow Hex” can 
do for others it can do similarly for you If you 
have a problem in quick production, cost cutting or 
mechanical manipulation, ask us to prove how the 
“Hollow Hex" can help Send blueprints with 


rough and finished samples 


THE WARNER & SWASEY COMPANY 


CLEVELAND, OHIO, U.S. A. 


T URRET LAT HES—T URRET SCREW MAC HI NES—BRASS WORKING MAC HI NE TOOLS 





New York Office—singer Bldg Boston Office—Oliver Bldg Buffalo Office—Iroquois Bldg Detroit Office—Ford Bldg 
Chicago Office and Show Rooms—(15-(}22 Washington Blvd 
GENERAL EUROPEAN REPRESENTATIVE: C. J. Stillwell, Thackeray Hotel, Great Russell Street, London, England 


FOREIGN AGENTS—Chas. Churcnill & Co., Ltd., London, Birmingham, Manchester, Newcastle-on-Tyne and Glasgow. Allied Machinery 
Company, Paris and Turin. Van Rietschoten & Houwens, Rotterdar amatake & (¢ Toki Benson Brothers, Sydney and Melbourn 
Asher Smith, Sydney 4. R. Williams Machinery Co., Ltd., Toronto, St. John, Winnipeg and Vancouver. Williams & Wilson, Ltd., Montreal 


nN 


~ 
nm 
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Seems like an unimportant item perhaps. 
But figured in with the other refinements 
of the lubricating idea used in this 
machine it helps to make up system 
beyond criticism. 







Even the table and its driving mechan- 
ism are protected against the invasion of 
abrasive chips carried in suspension in 
the coolant used. 







Floor plates and guards are sufficiently 
high and large to protect the operator on 
surrounding floor 








The entire system, which is of the same 
high order of design as every other part 
of the machine, is an invaluable aid ip 
obtaining greatest efficiency in the mak- 
ing of steel 












Write us for the splendid Verti- 
cal Turret Lathe Book ‘‘Cutting 
Time Between Acts.”’ It’s fine. 


The Bullard Machine Tool Co. 
Bridgeport, Conn., U. S. A. 



















ITS EASY TO 
REMOVE THE 
CHIPS FROM THE 


VERTICAL TURRET [ATHE 
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Lost Power— 


that is worse than wasted 


ID YOU ever stop to think what becomes of the power that 

is wasted in friction? ‘Ve all know that it is lost —that so far 
as its ability to perform usefi work is concerned, it is gone forever 
—but how many of us stcz <o think that this power is worse than 
wasted-—that its loss is caus!;@ damage and expense far greater than 
the original value of the power itself P 





This lost power causes the hot boxes that result in delays, shut- 
downs and sometimes fires. It causes worn bearings, mis-align- 
ment and noisy operation. In fact, it is responsible for the greater 
part of the deterioration in any type of machine, aside from that 
due to accidents or lack of proper care. 


The remedy for this loss of power and the damage it causes is to use 
bearings that reduce friction toa minimum. Gurney Ball Bearings 
do this and at the same time have large load capacities and large 
factors of safety. Gurney Ball Bearings easily carry the enormous 
loads imposed on the bearings of heavy shell lathes and the main 
journals of electric railway cars. 





We shall be glad to explain how they are able to do this, and to 
recommend suitable bearings and mountings for your designs. 


Gurney Ball Bearing Co. 


Conrad Patent Licensee 


Chicago, Ill. Jamestown, N. Y. New York City 





~] 
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“Best Shaper 
here Is” 


—Says Penney 




























HIS statement coming 
from a man who has run 
every make of shaper 
there is, carries conviction. It 
is backed by actual first-hand 
knowledge of the comparative 
merits of shapers and their 
ability to meet requirements 


satisfactorily. 


The photograph shows T. G. Penney, tool good tool, inexperience need not necessarily 
room foreman at Clark Bros., Olean, N. Y., prove a handicap to accurate work. It took a 
checking up a job turned out by an apprentice good shaper to meet these conditions, but the 
on a Gould & Eberhardt Shaper. It consists Gould & Eberhardt possesses every essential 
in reducing a cylindrical 6” bar, 18” long, to a for accuracy and dependable service. 

4}"" square cross section, and must be exact 

for squareness and within .001” limits all over. They are remarkably adaptable and are made 
Even though the apprentice is comparatively in various sizes to suit any shaping require- 
inexperienced, the work is right up to specifi ment—strong, fast machines that ‘‘make 
cations, emphasizing the truth that with a good”’ wherever used. 


G & E Shapers never fail to improve production. 
There are 10,000 in use and some of them are meeting 
conditions similar to your own. Send for Circulars. 















ay ae, EE T a al 7 C7 = a = g => 7 
¢€zsOULD & Hh BERHARD 


“a 


“HIGH DUTY” SHAPERS 
AUTOMATIC GEAR AND RACK CUTTING MACHINERY 


ESTABLISHED 1833 NEWARK, N.J. U.S.A. 
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Distinctive Features that Build 
Into Whitcomb-Blaisdell Planors 


1. Patented Second- bel 





59 


Speed 











Drive. 
Binder. 


Dogs. 





No. 5 





2. Patented Cross-rail 


3. Patented Self-locking 


4. Patented Two-speed 
Countershaft 


p——- | 











Automatic Feed Stops 


Both cross feed and down feed can be furnished with automatic trip on the 
Whitcomb-Blaisdell Planer. The automatic stops can be set for any 
desired length or depth within the capacity of the machine. The design 
permits quick and accurate adjustment—the maximum convenience to 
the operator. The Whitcomb-Blaisdell Planer, thus equipped, operates 
with a minimum of attention. Smoothly finished, exact work is turned 


out at high speed and at the lowest labor costs. 


Complete in every detail that makes for rapid production—is 
the Whitcomb-Blaisdell Planer. The high cutting speeds, 
permitted by the Second-belt Drive, combined with the many 
features for speed and convenience in manipulation, enable the 
operator to secure big output of work that is exact—from the 
Whitcomb- Blaisdell Planer. 


Write for the Whitcomb-Blaisdell Planer Book. 
It will give you complete details. 








(. Fromi4"to30" 


LS catia ¥ 1 
d* SWING &\) WORCESTER, MASS. U.S.A. 


) 
~- 


-taTHes | WHITCOMB-BLAISDELL 
| MACHINE TOOL CO. 
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TARY 


Our interest in each order for taps 
persists after the taps are delivered 
and put to work. 


We make it a point to keep tabs on 
the service users get out of our 
goods -if satisfactory we want to 
know it; if there is trouble we want 
to know it. 


We cooperate with users -- and 
help them by expert advice—to get 
the best service out of their taps. 
That is the CARD policy. 


Card Catalog No. 28 will be 
found to contain the descrip- 
tion of a tooi for every thread 
you may want to cut. Ask 
for your copy. 


S. W. Card Mfg. Company 


Mansfield, Massachusetts, U. S. A. 


New York Store, 62 Reade Street 


"RAN AGEN’ + Chas. Churchil@& ¢ London, Birmingham, Manchest 
Merkt & C Ltd. Paris. V. Lowener, Stockholm, Copenhagen, Christiania 
kvis & Zonen Ted Rotterdar R.S. Stokvis & Fils, Brussels. Andrews & ( ‘ 
lokvo "Ona J. Lambercier & Co., Geneva. C. Civita, Milar Italy R 
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NOT ONLY PLEASING IN APPEARANCE 


but also »o the SHOP OWNER and OPERATOR 
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SCREW AND. ‘TURRET MACHINES 





DRESES MACHINE TOOL CO., Cincinnati, Ohio 


















MILWAUKEE MILLING MACHINES 








Double Over Arm Efficiency 






KEARNEY 6 [RECKER CO 
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Fashioned to Withstand 


a Continuous Grind 


Not made to travel at low gear— or occasionally to show a 
burst of speed—-built for actual trench wartare of the worst 
sort and to ‘live up”’ under it 


Cincinnati Shaper 


The rail of the Cincinnati Shaper ts deep, heavy, ribbed hori 
zontally and strongly gibbed to the column. It’s more than 
strong enough to meet the excessive strains to which it 
may be submitted as well as possessing the necessary 
strength and rigidity to stand up under the continuous 


grind of the busy shop 


The journal of the main gear has two diameters. C,uaran- 
teed against breakage. 


Rocker arm set close to main gear. Crank block and 
stroke adjusting mechanism set in face of main gear 


Overhang reduced to a minimum. 


Side of column being dish shaped, all working strains of 
machine are absorbed here. 


And the Cincinnati has other features—we'll wager you'll 
call it the ideal shaper after you have 


Read Catalog G. 


The Cincinnati Shaper Co., Cincinnati, Ohi 


& loore, | Yew York 


suke i 
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The Johnson Friction Clutch 
‘Is incorporated by the leading 
automatic machine builders. Note 
the automatic machines shown on 
this page 

Nattonal-Acn \/ 

It will pull a heavy load. Very 
easy to shift Fitted well into 
the plan of the machine.” 

Cleveland A 

Service of this kind requires a 
friction clutch of correct design 
and the Johnson Friction Clutch 
proves entirely, satl ctor\ 

Windsor Machin 
“It works very successfull We 
will use them in the future.” 

















CARLYLE JOHNSON MACHINE 


W“ i Pr Hadw ( 





Is used by the leading machine 
builders. Do you use the John- 
Clutch part of 
vour machines: If not, it 

pay youto look iato our clutches. 


ot 


will 


son Friction as 


May we 
send our 
catalog Ar ~ 
It’s free Sl 
Write 


your 







for 


ce ‘Pl 

: Single Clutch 

with pulley 
on hub 


today. 





Our Engineering Depart 
t is mpintained for 


men 
vour benefit and our en 
gineers will give you any 
information you may de 
sire Write todav, send 
ing a sketch of the part of 
vour machine into which 
vou wish tc work the 
Johnson Friction Ccutch. 
We will draw in the 
proper size of clutch 

This is part of the service 
ve render our customers 
ind we invite you to use 


it as freelv as vou desire. 


the complete details 
from our free book 
‘Clutches as Applied in 
Machine B8uilding’’ 


Get 





MANCHESTER CONN 


| s- Morse ¢ td..7 
Se | j w s< Agents r i sh Is 
1 Hdwe Chambers, Melbourne, \ 
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f It’s Pistons Youre 
Testing— 


Whether you’re testing pistons, piston 





pins, push rods, push-rod guides, valve 
stems, steel balls or races, the Prestwic!l 
Fluid Gauge will solve your quantit) 
inspection problems to close limits and in 


record breaking time. 


The Prestwich Fluid Gauge 


magnifies a thousand times—hence 
extremely easy to read 

Seeing is believing, and the. sense 
sight tells you more than the sens¢ 


touch. 
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When measu4rinYg duplicate pieces with 
1 ° 1 . ’ 
the Prestwich Fluid Gauge the ish oO 
all ' whether the nie Lass 
ince tell ou whetner the piece velny 


asured is within limits, and also how 
mucn it 18 out. 
‘nd us your Dlueprin 


tolerances. 


Manufactured under license for 
United States and Canada by 


Coats Machine Tool Co., Inc. 


30 Church Street, New York 


Agents for France:—La Precision Mecanique, 11 Rue Vergniaud, Paris 


Agents for Italy:—Henry Coe & Clerici, Via Cordusio, 2, Milan. 
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— 


" OurN223 


e OCatalos 
ow Ready for Distribution 


It lists the Landis ‘‘Pipe Threading Line’’—Pipe and Nipple Threading Machines, Pipe Threading 
and Cuttine Machines, also the Landis Chaser Grinder. Well i!lustrated with diagrams and de- 
tailed descriptions to show the advantages of Landis Chaser and Die Head design, construction, etc. 






If you have not already received a copy your name is not on 
our lists. You should write us at once—a post card will do. 


LANDIS MACHINE COMPANY, Inc., Waynesboro, Pa., U.S. A. 
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Motor caps must fit; the speed at which the 
assembling is done makes that imperative. 
There can be no fussing with under-size or 
over-size holes—and each hole must be in the 
right spot, precisely. 


The @ATCQ Multiple Drill meets these re 


quirements, drilling at the average rate of 600 
pieces a day—S holes in each piece 


Three hundred pieces was the biggest output 


MACHINIS T—Section 


Doubles 
Drilling Output 
on Aluminum Motor Caps 











The Frantz Premier Co. of Clevleand, Ohio, 


had reached before this NATCO got on the job. 
It isa small size NATCO but capable ot drilling 


a different size hole with each spindle—simul 
taneously. That is because of the patented 
NATCO Independent change of Speed for 
Each Drill. This “independent speed 

feature applies to all NATCO Multiple Drills 
from the smallest to those ty pes carrying more 


than a hundred spindles 


Let us show you what q{]J(P can do on your work. 


The National Automatic Tool Company 


Richmond, Ind., U.S. A. 
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for airplane and automobile engine cylinders which permit of 
beine chucked, notably those of the single unit type; also for 


valve sleeves, air hammer barrels, die rings and sleeves, etc. 


SPECIFICATIONS 


Chuck Range 12 in. 
Total Chuck Swing 12%, in. 
Maximum Wheel Slide Traverse 14', in. 
Maximum Grinding Length 13's in. 
Three Speeds for Work 150, 225 and 300 R.P.M 
Wheel Slide Travel from in. to *, in. each revolution of work. 
Speed of Drive Pulley on Countershaft 750 R.P.M. 
10 in. 


Diameter of Drive Pulley on Countershaft 
Width of Drive Belt to Countershaft 4 in. 
Gross Weight of Machine with Countershaft 700 Ib. 
Floor Space 8 ft. Gin. x 3 ft. 
Water pump and piping are arranged to carry water to work spindle. 

Air exhaust attachment for wheel slide is furnished when grinding cast iron. 


2 + 
SI ae | 


N 
ee ee ome ee eee ee ae 


{fr . fe Chuck for holding a single 


unit airplane cylinder. Long 
dimensions assure rigid con- 


ff | hes ‘ ws 











geet Sao —_ si trol of the work in its rota- 
tion. Note the method of 
et ——— introducing water to the 
WN work, insuring uniform cool- 
ing. 
\ Se — a 5 
- = ——e~ r- 
rt ae 
Coca. “4 
ee =o 
LA 
Loading sleeve for use in i —- | —- 
chuck illustrated above By } mf | 
alternating two _ loading , | 
sleeves, chucking time can | 
be reduced to the minimum, q : 


the operator loading work 
into the idle sleeve while the 


machine is working. — A at ) ) 
° 
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The advantages in rotating the work in hole grinding are obvious. 
Simpler construction, much faster grinding through the use of 
proper feeds and speeds for the work, and the ease with which 
uniform cooling is maintained, are some of them. 

The Bryant No. 20 Deep Hole Grinder is simply the adaptation of 
the Bryant principle, as used in the Bryant Chucking Grinder, 
well known as a production machine. 

Our exceptional experience in the designing and building of 
chucks for a wide range of work, has aided in the development of 
this machine. We are prepared to design and build quick-acting 
chucks for all work within the range of the machine. 

We shall be glad to consult with you regarding the application and 
production of the Bryant No. 20 Grinder in your deep hole grinding. 


Write us for full particulars. 


Bryant Chucking Grinder Company, Springfield, Vermont, U.S.A. 


Detroit Office: 924 Union Dime Bank Building, Detroit, Mich. 
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UST as soon as you begin using 

Carborundum and Aloxite Discs, 
your disc grinder becomes a more 
efficient and a more profitable ma- 
chine. Q@Every disc is fast cutting, 
uniformly coated, long lived. Every 
disc cuts free and clean without fill- 
ing—And the Grain Stays on. 


Made in all sizes and grits. 
Samples upon request 
any time. 
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Inside view of apron 


The above illustration shows the back and out the feeds on a lathe apron. 


view ot the Pittsburgh Lathe Apron The trouble has been heretofore that 
Many good devices are abandoned most frictions were not designed right 
It is not necessary to tighten the 
friction on a Pittsburgh Lathe Apron 
There has never been a better with a monkey wrench or a piece of 


device than a friction for throwing in gas pipe. 


The Pittsburgh Lathe Apron 


Works positively and smoothly with 
absolutely no slippage and 


because they are not properly designed 


the friction can be tightened with thumb and finger 
tight enough tohold the heaviest cut andcan be relieved 
just as easily. 


There is no end thrust to contend with rack pinion is supported on the 

All gears in this Apron are made of inside and is not overhung, as on 
steel and all shafts are case hardened most lathe aprons. This is the 
and ground. most important journal in the 

An auxiliary lead screw carrier takes lathe apron as this shaft does all 
all the weight off the feed gears. the work. 

Every journal is provided with oil In the Pittsburgh Lathe Apron these 
tubes that can be easily reached. shafts are supported at both ends and 

Note in the above cut that the on each side of the rack pinion. 


It is attention to DETAILS IN DESIGN 
that makes the Pittsburgh Lathe a good buy. 


Built in sizes 26, 28, 32, 36, 38, 42 and 48 in. swing 


Pittsburgh ev hiner Co., Braddock, Pes U. S.A. 


Machine Tool Supt ly Co., 39 wc&t Pays 1 h gO mM 


r es Pa ker (Export Ag R t ‘| acents }J=)N ler Mact 


Swind M chi nery Co., Widener Bidg Phi \delph P ch dand Cir aati, We \ LD: Mine hine rool ¢ 0 
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Ever hear 
of a little 


giant ? 


STAR 


TRADE MARK 


REGISTERED 





Star Lathes Combine 
Giant Strength with 
Small Size 


Fully 50°, of vour lathe 
work is on small jobs You are 
misusing your large lathes by 
making them turn out this kind 
of work for it takes a vast 
amount of unnecessary time 
and labor in making adjustments 
to suit the size of each job A 
Star Lathe in your shop would 
work wonders in this respect 


Strong as a giant and accurate These are merely two of a 


to a nicety, they are adapted to varied variety of Star Lathes. 
turn off small jobs at maximum 


speed. 












9-In. by 4-Ft. “Star” 


Engine Wathe 


13-in. x 6-ft. Star Lathe. 
Also built in 9- and I11- 
in. swing. 










_The Seneca Falls Mfg. Co. 


387 Fall St., Seneca Falls, N. Y. 
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SHIELD BRAND MILLING CUTTERS 


are furnished in all sizes and styles, and made of either 


Carbon or High-Speed Steel. 


In —_ ARD _— ¢ 0. 


CLEVELAND, sind 


























This No. 2H Becker Profiler is 
one of the many smaller type 
machines which we have for 
prompt delivery. These ma- 
chines are all well adapted to 
milling rapidly small and 
medium parts. 

There are a wide number to 
choose from, including Nos. 1, 
2, 2A, 2H, 3 and 4B. One of 
these machines will surely sup- 
ply your wants. 















































To be sure, Write or Wire us Immediately. 


Becker Milling Machine Co. 


Hyde Park, Boston, Mass. 











RADICAL 
FITCHBURG AUTOMATIC MACHINE WORKS 





FITCHBURG, 
MASS 














Developed along sensibly Radical Lines 
for the elimination of “Down Hours.” 


Sold in shops where Continuous Pro- 
duction 1s considered a necessity. 


sult by people familiar with every 
detail of screw machine requirements. 








THE 


Hasvemresnaaiasievvenennvievenennrnnn 
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BATH 
Universal Grinding Machine 








For Cylindrical, Surface, Internal, 


Tool and Cutter Gri nding 








UNIVERSAL CRINDING MACHINE CO. 
FITCHBURG, MASS., U. S. A. 


AGENTS 
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A Substitute for the “Big Feller” 


Half the size and more efficient— 


~~ WATER GUARD 


‘ 
| A} rsrinoue BINDING 
HANDLE 









T— HEAD STOCK BACK GEAR 
Y AND START AND 
¢ 
: 





STOP LEVER 


al 






CIAMOND 




























i } — 
» SPINOLE 
| a : OPERATING LEVER 
} . ~~ nd ‘ F 
HAND WHEEL 
FOR VARYING 


SWIVEL 
TENSION OF SPRING 


PLATE CLAMP 








SWIVEL PLATE 


TRAVERSE ADJUSTING SCREW 


4AND WHEEL 
CROSS SCREW 


HAND WHEEL 
TRAVERSE STOP 
—« TRAVERSE STOP 

ANDO START LEVER 


AUTOMATIC CROSS FEED 


TRAVERSE SPEED 
CMANGE LEVER 


Pe <—work sPeeo 
7 
BACK GEAR "| DRIVING PULLEY 
OPERATING LEVER 


4 oy Ti DRK SPEED 
ae) "HBUR . WGE LEVER 


4a 






“THE BEST 
FOR ITSSIZE’ 


7 


—and we can prove 


Two Model “‘A’s” in The Same Space As Your Present Grinde’ 


Will Double Your Output. 


When, we can present the fa it's a mistake to understate the value of our 
Fitchburg Six x Twenty Grinder 

One fact is that it replaces machines of larger capacity which are cumbersome 
and can handle practically all your jobs. 


\nother fact is that 1t occupies one-halt the floor space. 
Still another fact is that it is the most rigid and powerful machine of its size 


and type mac 

Construction is of the unit svstem, each unit such as Automatic Table, 
‘Traverse Apron, Table Traverse Speed Box and Headstock Speed Box are 
entirely independent of each other, and can be easily removed from the machine. 


1 


features throughout the entire Machine are such that wear 


Lubricating gh 


and friction have been reduced to a minimum 


Write us for the proof. We have the facts. 


Fitchburg Grinding Machine Co., Fitchburg, Mass., U. S. A. 
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HELPING TO WIN THE WAR 


























HIS illustration, reproduced from an actual photograph, 
shows one of the hundreds of So-swing Lathes which are 


“doing their bit’ in the lands of our allies. 


The p->ing has been adopted throughout the munition 
factories of France and Italy as the most efficient machine ob- 
tainable for the turning of projectiles. 


FITCHBURG MACHINE WORKS, FITCHBURG, MASS., U. 


Makers of 


THE. No-swiney LATHE 


S. A. 
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The HART NESS 


Die No. 6 


Automatic 






as adapted to the 34 1n. 
S. S. Gridley Auto- 
matic. Range i to 2 
inch. Diameter, + to 
52 pitch. As the head 
is only 3% in. long, 


threads of maximum length can be cut. 


Jones & Lamson Machine Co. 


Automatic Die Department 





Springfield, Vt., U. S.A 109 Queen Victoria St., London, E. ¢ 
BOYER-CAMPRELI ( AMERICAN AGENTS FOR DIES ‘D CHASERS PACIFIC TOOL & SUPPLY ‘ 
Detroit, Micl ROBINSON, CAB) ,& SANDS CO San Francisco, Calif 
E.L. ESSLEY MACHINERY CO S E. A. KINSEY CO 
y wo. \Milwa \l CAREY MCHY. & SUPPLY CO Cincinnati, O 
V M. PATTISON SUPPLY CO Balt M iF iapolis, Ind 
( ‘ BARWOOD-RIE [ARDS MAC HINERY MACHINISTS’ SUPPLY CO 
The Bour i Pa Pitts gh, P 
oun " eceedeaeeuiniae PURURADUE EEE OAROE EOE AAPUADOR EDR OEE ORO CEEEREEE CEUDECERGEL EE CLE UROE EOP DEERE tees TOUTE eee eee ee a TT Lae 
’ hold their cu “x edges for months Can easily De 
DIAMOND sharpened and wiil last for years. Leave a smooth, tru 
“ and tnishe irface These special shaped carbon, 
black dian nd nted tools are be for turning paper, 
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THOS. L. DICKINSON, 
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- ind he 7 y' _ at ‘p suit TU Lo ' went MH 
vas broken a commercial . 3 
: Black Diamond Files g Rai 
Perfect Always 


Twelve Medals Awarded at International Expositior 
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FOR SALE EVERYWHERE 
Copy « f Catalog will be sent free to 
iny interested file user on applic tiem 


Hartford, Conn. > ? G. & H. BARNETT CO., PHILADE :LPHIA, PA. 
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“WHITNEY” 
KEYS AND KEY-SEAT CUTTERS 


For the Woodruff System of Keying 


[i you are not already using this modern method of key 
seating, don't delay longer but adopt it at once. Every day 
you put off changing is costing you time and money It 
is saving money constantly for others. Why not for you? 
Here are some of the good features of this system in case you 
have forgotten 





HIGH 
CARBON 
STEEL 


NICKEL 
STEEL 





The key reaches deeper into the shaft, is more firmly im- 
bedded, stands greater strain 


The key cannot roll over in its seat as an ordinary key some 
times does 


It is not necessary to reduce the diameter oi the end o1 tne 
shaft where a nut ts to be put on 


The key will fit a taper spline as easily as a straight one 
because it is free to turn in its semicircular seat and thus 
adjust itself to any taper 


No filing or fitting required, as we make the keys t ery 
close limits in thickness 


Skilled labor, so precious these days, is not required for 
this svstem of kev-seating 


Our customers state that sometimes it saves as much as 
75°, compared with the old method 


“WHITNEY” CUTTERS 


are made in sizes to correspond with “Whitney kevs and may 
be had either in carbon or high speed steel 


THE WHITNEY MFG. CO., Hartrorp, conn. 


CHAINS — KEYS — HAND MILLING MACHINES 
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iJ j Positive, No-shock, Inde- » — 
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the ’ luctior fa 1 is bound to be umpressed by this feature e > 
fBRaAS ear Cutting Machi H ees wherein § vi 
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: And a High Production Rate Because: oa Ray 
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r Br & Sharpe Gear Cuttir Ma ire the result of sixty-tw 








e indexit ‘ nis eferred to above and intless other a 
chines for the husy shoy a 


Ese 
years’ ¢ . LAS — 
er t only as manufactu! f gear cutting machinery t as extensive hd = 
uM how here is f ir line of Spur Gear Cutting Machines F £ 
oa vothin ‘ itting both Spur and Bevel Gears Both | 
pelle Mewar red to al 


information in Detail on Request 


3 
Brown & Sharpe 
Mfg. Co. 


PROVIDENCE, R. I., U.S. A. 


Offices: ; 
New York. N. Y., 20 Vesey S 


t. Syracuse, N. Y., Room 419 
University Bloc! 


*; Rochester, N.Y., 415 Chamber of Com- 
merce Bldg.; Pittsburgh, Pa., 2538 Henry W_( liver Bldg 
Philadelphia, Pa., 1103-1105 Liberty Bldg.; Chicago, Il.. 
626-630 Washington Blwd 


Representatives: Baltimore, Md., Carey Machinery & 8 ipply Co. Cincinnati, O., Indianapolis, Ind., The E. A. Kinsey Co. San Francisco, Cal., Pacifi: 
oo! & Supply Co. Cleveland, O., Detroit, Mich.. Strone ¢ irlisle & Hammond ¢ Coleord-Wright Machinery & Supply C 
hinery Co. Portland, Ore.. Portland Machinery Co 


Seattle, Wash., Perine Ma 
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Single Cutter Turner 


No. 16 





Multiple Cutter Turner 





No. 16 
Pointing 





No. 170 


Knurling 
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Time Study Notes 


Scientific Time Study aims to conserve ene 


> = 





imize movements, the result being higher efficiency and in 
a Liar ital ya oe et oe No. 173 
reased protit per dollar invested viachines n e so ae Adjustable Drill Holder 
signed as to greatly facilitate the handling of large pro 
duction by minimizing the operator's movement 

Note how accessible the operating parts are on the Fostet 


No. 3 Serew Machine 
very operating part has been made casy ol access, every 
move ot the operator counts This is the result of Scientific 


lime Study applied to machine desig1 





Che teed changes are obtainable with but a slight move 


ment of the operator iri his is made possible by the we. 176 
Front Tool Holder 


| 1 
+} } 


ideal location of the gear boxes ind the convenient teed 
change mechanism 

But this is not all Scientific Lime Study has also been 
ipplied to the same high degree to cach individual attac! 


ment and tool comprising the most complete equipmet 


ever designed for anv screw machine 


Note the sturdy construction and the convenience ol tli 


multiple cutter turning tool N¢é 163, with which tour 





diameters can be turned simultaneousl\ 


No, I 


‘ ij 
Rear bkorming Tool Holder 


When in the market for a screw machine remember that 
f Foster Machin ind Foster ‘Tools 


the combination « 
constitutes Screw Machine Efficiency 


Sizes 9/16 to 3 1/16 inches 





Foster Machine Company 


No, t7l 


Elkhart, Indiana secceminiais diate Miaia 
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lean-Cut Tools 


There is a certain type of man whom you 
instinctively call clean-cut. He is the neat, 
businesslike, efficient individual 


That term typifies Butterfield Reamers. 
They are clean-cut in every sense of the 
word. Keen and accurate in their makeup, 
efficient and productive in their work. 


To the finished holes they impart their own 
high degree of polish. 


Butterfield Reamers are the ultimate prod- 
uct of 35 years’ experience. They are 
built exact, and the high quality tool steel 
retains that exactness over a long period of 
use. 








Unusually 
Prompt Deliveries 


New and special reamer making machinery 
recently put into service enables us to meet 
requirements in regular sizes and styles 
from factory stock. Special tools will be 
made to your drawings in a very short 
time. 


/ ; l, 2. P| 3 . 2 ~ 
end yr the Hbutterfreia ix t Be IK it con- 
taims all detatls. 








Butterfield and Company | 


Derby Line, Vermont, U. S. A. 


New York Store 62 Reade Stre Canada R 5 Island, Quebec i 
Metal and Hardware Products, Ltd., 104 High Holborn, London, W. C., Eng- 
land; Fenwick, Freres & Co., 8 Rue de Rocroy, Paris, France; Ab. Sigfr. Ander- 


son & Co., Malmo, Sweden: Leslie &€ Company. Perth, West Australia 
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Panama-Pacific International Exhibit 
San Francisco, 1915 


The Exhibit 
TRIMO TOOLS 
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Steel 








Trimo Pipe Wrench, 
Handle 









onkey Wrench 








Trimo Chain Wrenches 





With Flat-Link or Cable Chain. 





The Verdict — 


Highest ‘ene 
Award me AWARDED | 
for 2 Medal 
Pipe Honor 
Fitti \« HIGHEST AWARD 
itting Pre Fina 

Tools 


SAN FRANCISCO 
1 1C 








pay Send 

| eS | for 

ap: | Catalog 
Be sure to ask for the TRIMO 
Wrenches, both Pipe and Monkey. 


They are equipped with Nut Guards 
that prevent the accidental turning of 
the adjusting nut in close quarters, and 
with Steel Frames, in the principal 
sizes, that will not break. 


Place a magnifying glass over the 
above and increase your orders 
accordingly. 


Trimont Mfg. Company 


55-71 Amory Street 
Roxbury, Mass., U. S. A. 
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= and heavy \ fire in the mac hine sl Ops these days leans 
strenuous service. This Norton Grinding Sesh 
plant of the International \lachine Tool Co. at Indianay 


It has been 
with but one re} 
ings which cost about $64.00 


Isn’t this most 
And as te 

show it surfacing 
finish must 
output is 10 spindles con 


NORTON GRINDING COMPANY 


Worcester, Massachusetts 
Chicago Store: 11 North Jefferson Street 


be obtained 


Vonnegut Machinery Company, Indiat Robinson, Cary & Sands ¢ ompany, > Paul a 


Minn i: . Maxwell & Moore Inc : Henry Prentiss Co ew Yor ‘. Y., Bos 
y R i rhe Motch & Merrywe ather Mac hiner ry 


Buffalo, oche t . P 
Company, ( leveland, ©., Detroit, Mich., Pit . cir ee Se eee I 
\ ,ortiand, O ‘The 
anadian L airbs anks- Morse ( ompans Ltd lor il 
\ ‘ :. P atte rson 
ompany, Ltd ew ( I Kemp Machinery 
ompany, | tir | Ww. ft Shipley Machinery» 
Company, Philadel; ere Alfre d He rbert, Ltd 
( ntr M Post Van 
| The ft 
hesaeaieaill & Co 


f ' } ' 
der Burg and Company 
W. Horne Companys 
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the tiniest little 


ROM 
ea ed drill and 

the cutter only a few 
thousandths thick used for 
slitting latch needles for 
knitting machines up to the 
huge drills and slab milling 
cutters for machining armor 
plate—you'll find them all, 
every step in between, every 
style and size, in the Union 
line, both Carbon and High 
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Union Twist Drill Company, Athol, Mass. 
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WHEN YOU SWEAR 
Swear by your gage 
Not at it! 

















When 






delays, 
mistakes Made in 21 sizes 
and waste No. 0—0 to } inch 


can be stopped by No. 20—11 to 12 inches 


Johansson Adjustable Limit Snap Gages 


Why worry along with less perfect tools? 


Now used by 
Delco Packard 
Imperial Munitions Board UL. S. Government 
New England Westinghouse General Electric 
Curtis Aeroplane & Motor Co. Canadian Car & Foundry Co. 


and many others 


Do you believe, as they do, in saving time? 
Try the “‘Johansson’”’ 


Do you believe, as they do, in stopping waste? 


Try the ‘‘Johansson’’ 


THE SWEDISH GAGE CO., Inc., 16 W. 61st St., New York City 
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Grinding Wheels 
for the Foundry 


Whether you are using a floor stand, a 
swing frame or a portable machine, one 
of the biggest points to be considered is 
the selection of the proper wheel for 
foundry work 


If you are using one wheel continu 
ously for the same work, the selection 
of the correct wheel means greater pro 
duction and a great saving 


lf you use one wheel for a variety of 
work there is a grain and grade of 
ALUNDUM wheel that has proven its 
worth—successful on the greatest num 
ber of grinding operations where the material 
is steel or steel alloy 


For cast iron, aluminum, brass and_bronzs 
CRYSTOLON wheels should be used 


The more popular foundry wheels for floor 
stand and swing frame work range in grain 
trom 10 to 36 and in grade trom © toS 


Portable machines require a smaller and finer 
wheel, usually taking a 20 to30 R orS 


For a small shop where one stand takes care of 
different classes of work, a 20 S CRYSTOLON 
and a 30 P or 24 O ALUNDUM wheel is a good 
combination. 


5 A Bulletin of Grinding Wheel Stands and a 
Catalog of Grinding Wheels will gladlv be 
mailed to you on receipt of vour address 


NORTON COMPANY, Worcester, Mass. 


NEW YORK STORE: 15* Chambers Street CHICAGO STORE: 11 N. Jefferson Street 
ELECTRIC FURNACE PLANTS; Niagara Falls, N. Y. Chippawa, Ont., Can. 881 
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Full Production from 
any heavy duty drill press 





Clark Equipment Co. 












































Main Office and Works: 
Buchanan, Mich. 
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HACK SAWS 
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Right down in the front trenches of metal working, in the no man’s 
land of production 


Starrett Hack Saws 


are doing their bit. The sharp, hardened tungsten steel teeth cut their way through 
rod or sheet, steel or copper, as a machine gun cuts its way through opposing 


infantry. 


While the excellence of Starrett blades has Because we have made careful and thorough 
long been an accepted fact, never beiore have tests we are able to tell you just which 
they been accorded the confidence they numbered blade is best suited for each class 
enjoy today. The rush and bustle attendant of work. The result of these important tests, 
upon forced production have created a together with the unexcelled quality of 
demand for a hack saw blade that will “‘stand Starrett Hack Saws have placed our blades in 
up’’—cut quicker and last longer the first rank of industrial preparation 


What blade to use is indicated on page 208 of our Catalog No, 21C. 
Send for your copy. 


THE L. S. STARRETT COMPANY 
The World’s Greatest Toolmakers 
ATHOL, MASS. 


NEW YORK LONDON CHICAGO 
12-749 

















Millholland 
Universal | 
Turret Lathe | 
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‘ 
« 


The Advantages 
Will Interest You 


Phe Vill} 


DIUILLHOLLAND ‘ 
—— UNIVERSAL 
Ga. TURRET LATHE . 


W. K. Millholland Machine Co. - 


Indianapolis, Ind., U.S. A. 
Quick a 


Deliveries 
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This versatile grinder is proving its adaptability in scores of 


Th LEY oolrooms. 
e OAK No. 2. It is truly a never-idle machine—there is always work for 


the ‘‘Oakley.’’ Equipped with longitudinal power feed and 
wet grinding attachment, it becomes a powerful force 


~ for production as well as a machine of extreme range in 
Universal Cutter toolroom grinding. 


The power feed is operated through the table feed screw 


d E ] G 1 d instead of the usual rack and pinion. The table pauses at 
and Tool Grinder I. at 


the point of reverse, to per:nit rinding clear 
shoulders. The table speeds are 6, 10} and 18 inches per 


with longitudinal power minute. 


The wet grinding attachment is thoroughly dependable, 
and assures greatest speed and finest finish. It can be 


feed and wet grinding applied in a few minutes work. 


Write us for full details and exclusive 


attachment eS ee 


THE OAKLEY MACHINE TOOL CO. 
CINCINNATI, U. S. A. 
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The changes wrought in 50 years of time have given to New York a distinctive individuality 
in its numerous skyscrapers, its mammoth bridges and its subways, and made it, in more ways than 
one, the most important city in the world today 


New York has always been the home of the Chas. A. Schieren Company, makers of superior 
leather beltings. 






































of the growth 


TT" IE. 
of tl A. Schieren 


Company is simple 


story 
1e Chas. 
The beginning, in 1868, 
light, 


telephe ne, the 


elec tric electric cars, 


and many other wonders which are 


With but two employees 
laid well the 


the very best leather belts he knew 


apie 


pric 


manner. Customer 


secondary. 


Such a policy, strictly adhered to year after 
vear, rapidly made friends and customers and 
Schieren Beltings were soon favorably known 
and in demand the world over. 

xpansion early became necessary and the 
was moved from 90 Gold Street to 72 
Cliff Street in 1881, and the lace leather tan 
nery was established in Brooklyn, New York, 
just across the river from the main factory, 
shortly afterward 


factory 


Still larger quarters were found necessary in 
1884 and the factory was again moved, this 
time just across the street, to 74-76 Cliff 
Street 


Realizing the importance of proper tannage 
ot leather for power belts, the Dixie Tannery 
was built in 1893, and from that date, every 
step in the making of Schieren Beltings has 
been in the hands of skilled Schieren work 
men, the tanning being done by the old 
fashioned, long-time, pure oak bark process 
which is still superior to all other methods of 
tanning leather for beltings 





automobiles, . 
. ° ‘ 
famous Brooklyn Bridge, the subways, 


now 


to assist him, 
foundation for the present organization. 
how, 
e, and treated his customers in 
satisfaction was the 


wc vee 


, CoE wy i 


® 


antedates 


the 


commonplace. 
Chas. A. Schieren 
He made 


sold them at a reason- 


broad-minded, liberal 


primary objective, all else 


Space does not here permit showing 
views of the buildings occupied be 
tween 1881 and 1905, but it may be in 
teresting to know that one was located 
on the Southeast and the other on the 
Northeast corner of Cliff and Ferry Streets, 
and that, in 1905, when another move was ne 
cessary, it was to the specially designed 
Schieren Building built upon the Southwest 
corner of the same streets, and but a stone’s 
throw from the original location in 1868. 

The solid foundation for growth and success 
laid down by the founder in 1868, and the 
principles of business instituted and strictly 
adhered to by him, today form the basis of the 
policies of the Schieren organization. 

Departments have been added from time to 
time, original ideas have been enlarged upon 
and improved, the product has been bettered 
through greater experience and refinements in 
manufacture, and today SCHIEREN Belt 
ings are known for the excellent service they 
give, and the company, for the business 
influence it wields, the world over. 
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HE pictures on these two pag re Brooklyn, New York, where lace leather 
arranged to give you a panorami made 


idea of the growth of thé 
Schieren Company Fig. + shows the Dixie Tannery as it look 
; = today, where all of the hides that enter into 
on eg nar gf edge ey at 90 Gold ~SCHIEREN Beltings go through the long 
. »4 , » = time pure oak bark process of tannins 
Schieren first made leather belt 


T Fig. 5 shows the Schieren Building at 

Ferry Street, in the very heart of downtown 
New York, and the present home of the 
factory and main offices, incl g the 
Fig. 3 is a photograph of our Tanner Kxport Department 


Fig. 2 illustrates our Dixie innery 
Bristol, Tennessee, as completed and 


operated in 1893 





Summed 
distribution of SCHIEREN Beltings has been 


made possible by: 


(1) 


Ay 








up 





the 





present world-wide 


AQXB 


BELTIN 


iw d pat 
TRADE MARN 


Main Office 


il Ferry Street, 


SCHIEREN I 


On 


Bru 
7 


Medal 


Belt 





and Factory 


Par 
1910 


1911 


B 


New 


Branches and Stocks in principal 


Oak Leather Tanneries, Bristol, Tenn 


1900 
Gr 





Tanners 
Manufacturers 


York 
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Capacity 


Diameter S5in., 
Width of face 
7 in., Diamet- 
ral!pitch i2 in. 
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HOB YOUR GEARS 


Cut your gears the modern way—the accurate rapid, economical way— 
ona 


Barber-Colman No. 3 Gear Hobbing Machine 


The advantages of the hcbbing process are manifest—the continuous 
cutting action of the hob assures rapidity and accuracy. 









This machine is designed for spur and spiral gears—ratchets, sprockets 
and similar forms, and with our vertical feed attachment worm gears 


can also be hobbed. 


Ask us how much this machine can increase your production. Catalog 
on request. 


Barber-Colman Company 
Rockford, Ill., U. S. A. 
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EVER let it be said in this war of wars that we have failed to 

keep our troops well supplied. It is everyone's duty to sup. 
port, to the utmost, these brave soldiers of the Republic. 

There must be no shortage of Guns, Shells, Trucks, Aeroplanes, 


Ships, Etc. 
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THE NATIONALLY KNOWN—FIRST QUALITY 
THE BEST FOR ALL 


VANADIUM-ALLOYS 


PITTSBURGH, PA. 


CARRIED IN STOCK AT THESE WAREHOUSES 

Ee. T WARD'S SONS GEO. NASH CO 
44 FaRNswoRTH STREET 304 HUDSON Srreer 
BOSTON, MASS. NEW YORK. N.Y 
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Gr false economy—purchase only that which you know 
is best. 

Seconds and minutes count. Cheap, inferior tools mean excessive 
grinding and breakage. First quality tools mean VICTORY. 








| HIGH SPEED STEEL 


MACHINE WORK 


| STEEL COMPANY 
Works at Latrobe, Pa. 


FIELD &CO.. Inc. VANADIUM-ALLOY™ STEEL CO. GEO. NASH CO. 
721 ArcH STREET PITTSBURGH 646 WASHINGTON BLV'O 
CHICAGO, ILL. 


PHILADELPHIA, PA. AND LATROBE. PA. 
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DUMORE 


. PORTABLE ELECTRIC 


‘ GRINDERS 


Today, the big call everywhere is for increased production. That means methods 


of greater efficiency in every part of the shop—in performing every operation. 















For grinding your tools, gages and dies and on similar work, use Dumore 


Grinders—-the highest speed portable grinders made. 


The high speed of Dumore Grinders gives the correct surface speed to the 
various size of emery wheels. Another important feature of these grinders 
is their extreme accuracy. They leave no chatter marks, no bell mouth or 
taper to the work. That’s because the armatures are dynamically bal- 
anced, eliminating all vibration. 


There are three standard equipments 
all operating on either direct or alter- 
nating current—all equipped with high- 
grade ball bearings—quality grinders 
in every way. 










EQUIPMENT B 


For deep internal work. Extension 
arm has a !0-inch reach. Speed 10,000 
R.P.M. Arm is interchangeable with 

internal spindle on Equipment A. ' 
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DUMORE 


PORTABLEELECTRIC © 
GRINDER 


Here is another Dumore quality product—brought out to fill the demand 3 
for a light tool post grinder which will do accurate work. =e 












All the popular features of the larger Dumore grinders are incorporated 
in the Dumore Junior. It’s a high speed grinder— operates at 20,000 
R.P.M. The armature is dynamically balanced so there is no vibration. 
This is done by special machines, designed by us and manufactured in our 
own shops. Dumore Grinders are the only portable grinders that have 

this feature. 


The Dumore Junior is used for either external or internal grinding. 
It can be attached to any lathe, shaper or milling machine and as 
it is light it is very handy for portable use. 


Let us send you literature on the Dumore Junior or 
any of the standard equipments. Write us today. 


Wisconsin Electric Co. 


1520 Dumore Bldg. 


Racine, Wisconsin, U. S. A. 


Sold in England by Canadian-American Machine Co., Ltd., 
8 Bouverie St., London, E. C., Eng. 





BRE we 


EQUIPMENT C 


irnished complete with special spindle 
and chuck for grinding button dies. 
Speed, 50,000 R.P.M. Special spindle 
can be used with Equipment A or B 
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Complete Die- 
Casting Plants, 
designed, 
equipped 

and put into 
operation. 


Machines sold 
outright. 

No License. 
No Royalty. 





\ “a 
~") 
‘ 


7 








Note the sections, how the metal is taken from the BOTTOM of the 
molten mass and POURED into the die, securing a combination of ladle 
pouring and pressure, pressure applied at the right moment to force the 
metal to all parts of the die filling out sharp and clear in detail. 


THAT’S WHY “INDIANA” DIE- 
CASTINGS are GOOD 


Port Arthur Institute of Technology 
Port Arthur, JAPAN 


after thorough personal investigation by their Professor, Y. Takagi, adopted 
the “INDIANA” Rotary machine for instruction of engineering students in 
this branch of mechanics. 

We take our own medicine, equipping our die-casting department with 
the rotary machine exclusively. 

We developed this machine for the commercial production of die casting 
We know what it will do and can tell you what you may expect from it 11 
put to work in your plant. 





lo those manufacturers anticipating the installation of die-casting equipment we offer in the 
“INDIANA” Rotary, a machine that has had the test of commercial production for the past 
seven years and has been developed by the practical needs of that production. 


“INDIANA” DIE-CASTING CO. 


East 11th St. at Cornell Ave... INDIANAPOLIS, IND. 
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TWIST 
DRILLS 


/ IN THE MAKING 


URE MAY 7 








Welt Bde 
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Lathe Tu ming 
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|| GRATON & KNIGHT 


| Standardized Series 


Wh LEATHER BELTING 


Tanned by us for belting use 


| There’s a double tax on unstandardized belting 


A belt unsuitable for the work to be done can lose money for you in two ways at once 


| The first way 1s hard to detect. It occurs in the gradual slowing down of machines; in reducing out 








| ; put; in sapping production. It is simply “‘leaky power 
The second is a direct dollars-and-cents loss for expensive repairs and adjustments—an unnecessary 
loss if the correct belt had been installed originally | 
| 
i The high cost of unstandardized belting was painfully discovered by a mill superintendent recently 
| It was necessary to replace a 24 in. 3-ply belt that had given long and profitable service. The superin- I 
| tendent shopped around—and decided to economize by getting a 2-ply belt of a different tannage. “I | 
e I , 7 ¥ ” 
guess it will do all right,”” he said Here is the record of how that belt ‘‘did’”’— 
Jan. 25 New belt installed (labor cost £26 99 Mar 8 New belt taken up — 23.87 | 
Jan. 27 New belt taken up (labor cost 0 May 3 New belt taken up 31.37 | 
Jan 28 New belt found to be too light for the work | | 
Taken off and returned to factory to have Total expense $203.59 {| 
another ply udder d mi... s-ply belt repaired , May 7 Feats show efficiency of machine to be less than with | 1} 
and put back temporar Us. 00 the old 3-ply belt ne i | 
reb 15 New belt with extra A idded, cost of re- . 
installing 24 87 May 15 Graton & Knight 24 in. 3-ply Heart Belt—the | 
Feb. 22 New belt taken up 22.87 tandardized leather belt for that job—installed | 














THE GRATON & KNIGHT MFG. COMPANY, 


Worcester, Mass., U. S. A. 


Oak Leather Tanners, Makers of Leather Belt 
ing, Lace Leather, ITackings and Specialties 


tandardize 
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Our Catalogs for the asking. 


NAPIER SAW WORKS, | 
Successor to Quality Saw and Tool W 


ork 
S 


Springfield, Mass., | A. 


I 














1c, 
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Let Royal do your work 
The Waste that Never Shirks 


Y rue y ‘ “ 
ROYAL COTTON WASTE 
4 | ’ a 
You can do it better with “Royal.” Turn “Royal” inside out 
and use it over and over again. Refined of dirt and metal and 
wood splinters. 
“Royal” is guaranteed tor Uniform Ouality; 


(wrappings); and Even Weight (as ordered). 
A Grade for Every Need of Service or Price 


; (én es 
IX Neer 77 . - 
SLX CAIT. ad 


SIX WHITE SIX COLORED 
Baron Kins 
Count Marquis 
Czar Mikado 
Duke Prince 
Earl Rajah 
Emperor Sultan 


“ROYAL MANUFACTURING Co 


GENERAL SALES OFFICES AND PLANT 


fe Oflice—2 Rector Seiee RAHWAY, N. J. 


LOOK FOR THE BRAND ON EACH STEEL BAND 
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Installation of Bowss Oil Storage System in Plant of Westinghouse Electric Company, Pittsburgh, Pa. 


Economic 
Necessities— 


Bowser Oil Storage and Handling Equipment will be found where 
ever production costs have been analyzed—and reduced; every opera 
tion made more effective—yet simplified. 


This fact has led many of the largest industrial concerns to recog 


S(MESER 
Oil Storage Systems 


as economic necessities and this opinion is justified daily, by results 
followimeg, their us¢ 


niZe 











1] 





Bowser Systems are built for any oil storage or handling require 
ment, large or small, hand cr power operated. 
(hls are drawn quickly, without spilling, dripping or over-tilled 
cans. An accurate record is kept of all oil in storage and oil dispensed Pumps measure ac- 


[he Fire Hazard is abolished by the elimination of oil-soaked floors curately, pint, quart, 
eee ee half-gallon or gallon 
without drips or 
Write for interesting booklet. over-measure. 


S. F. BOWSER & COMPANY, INC. 


Sales Offices Fort Wayne, Ind., U. S. A. - Representatives 


in All Centers Everywhere 


Bowser Svstems save time, labor and ability 
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in your shop means less 
machine repairs and more 
full time production 


The National Council 
of Defense enlists the 
services of specialists 
in every line to pro- 
mote efficiency. 


Take a leaf out of the Council’s book. 


Enlist the services of gearing specialists. 


Van Dorn engineers and workmen 
specialize on gearing only and the 
Van Dorn plant was built and equipped 
by factory specialists for the man- 
ufacture of gearing only. 


Write Dept. AM for “Facts about Gears” 


Tn, Vax, DORN, & DUELTON, COMPANY 


-_—-— 


Gear Specialists 


Cleveland, Ohio 





























BAUSH 


WY; 
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> BAUSH 
DRILLS 


FILL PRODUCTION REQUIREMENTS ON THE 
PACKARD TWIN-SIX MOTOR CASE 


In drilling, reaming, counterboring and end-milling holes in the crank case for the Packard 





Twin-Six Motor, a line-up of seven Baush Multiple-Spindle Drills is used successfully. With 
this means, one or more car fixtures carrving the cases is used along the track. Thus, increased 


production demands are handled on a few hours’ notice 


The Baush Machine Tool Company manufactures a full line of Multiple-Spindle Drills for high- 
speed production work. Machines are of both vertical and horizontal types and are built to 
suit your immediate and future needs. The spindles in the heads of machines are made ad 


justable to take care of your varying designs. 
Our engineers will gladly consult with you. 


BAUSH MACHINE TOOL COMPANY 


SPRINGFIELD, MASS., U. S. A. 


Detroit Office: Dime Savings Bank Bldg. Manning, Maxwell & Moore, 119 West 40th St., New York 
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Cleveland 
Milling Machine 
Cutters 


are aS near perfect as 
human skill and modern 
machinery can make 
them. 


They have 
Accuracy— 
Uniformity 
Strength and Fintsh 


which are the qualities 
essential to perfect 
cutter making. 


Do you receive our “Stock 
List of Cutters,” published 
the fifteenth of each month? 
This list should be on your 
desk for ready reference. 


Write for it. 


The 
Cleveland Milling 


Machine Company 
Cleveland, Ohio 


Cutters carried in stock by our agents 


THE DALE-BREWSTER MACHINERY CO. 
547 Washington Blvd., Chicago, Ill. 
New York Office, 30 Church Street, New York, N. Y. 





D. NAST MACHINERY CO. 
Bourse Bldg., Philadelphia and 
4 East German St., Baltimore, Md. 
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Toledo Press Drawing Steel Disks Into Cylinders 


SS 


_ aie ae * Sse Pc 











First Operation in Making Gas Tanks 


This illustration shows one of the heavier holder, with the least possible friction in the 
patterns of the ‘““Toledo”’ Patented Toggle Draw- movement controlling the toggle arms. 

ing and Deep Stamping Presses. This work These ““Toledo”’ presses are built in either single 
required a press oi extreme durability, rigidity, or double crank type in about twenty-five dif 
accuracy and one permitting of perfect control. ferent sizes, with shaft diameters ranging from 
This machine provides not only the most power- 4 to 16 inches, and with capacities up to about 
ful, but the longest obtainable dwell to the blank 2000 tons working pressure. 


Presses for every requirement. 


THE TOLEDO MACHINE & TOOL COMPANY , 


TOLEDO, OHIO, U.S.A. 
a Ef Ear rae Pa 
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Clippe r Laced, the joint lies ; 
flat as before. No lacing de- 


- 


he , 
velops as much power in the 


belt \ctual tests prove this 


lact 


= 
5 
= 
Ss 
= 


~ oe 
~s 


eh 


The lacing is more flexible than 
the belt itsell No material is 
cut away. No holes are pu. hed. 
‘The strain is equally distributed. 
And it’s a job of only three 
minutes. 


or Sw 


We offer a thirty days’ trial. 
Our literature will be of value to 
you 


Clipper Belt Lacer Company 
1006 Front Ave., N. W., Grand Rapids, Mich. 


: So ae eet a ane a 2 
‘ei TY wre, 7 ; 
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EED- ee OMPANY 


WoRCESTER ~ Mass.U.S.A. 





THERE ARE MORE POINTS OF REAL MERIT TO THESE LATHES 
THAN FINGERS ON YOUR HANDS. MANY OF THEM SHOW IN THE 
PICTURE. 

VIANNING, MAXWELL & MOORE, INC., OF NEW YORK, AND OTHER 
LARGE CITIES OF THE UNITED STATES, ARE IN A POSITION TO SUP- 
PLY YOU WITH DETAILED INFORMATION, 


[| 














January 3, 1918 Buying—AMERICAN MACHINIS T—Section 119 


JEED- ENTICE OMPANY 


| "Senanieas ey MAss. USA. 





FOREIGN INTERESTS ARE BEING LOOKED AFTER BY FENWICK 
FRERES AND THE ALLIED MACHINERY COMPANY OF AMERICA. 
BOTH OF ‘THESE CONCERNS HAVE THEIR HEAD OFFICES IN PARIS, 
FRANCE. 

WE WOULD BE GLAD TO HAVE YOU WRITE US DIRECT IF THERE 
IS ANY INFORMATION OR LITERATURE YOU WOULD LIKE ON OUR 
PRODUCTS. 


Leese 


= 








CULE, ANNMMNAMUAAADAMDAAADBRDDAAMDDAADOANDNAADADADOAAD ""*™™™ 


te se # eke » ial E a 


Bp ree 
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The Mark of Screw Cutting Excellence 
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Standardization 
Accuracy 


Speed 


Submeréged! 


Hidden in the mazes of the intricate machinery 
of the submarine are thousands of bolts, nuts 
and other threaded parts. 

Few realize the tremendous function screw 

threads play in the machinery of war and peace, 
and how implicitly and blindly we expect them 
to do their duty. 
- But the men who are responsible for ac- 
~ curacy» and.<precision and have their threading 
troubles réalize’ the meaning of good screw threads 
accurately made and fitted. It is to ‘such men 
we want to bring home again the fact that this 
aa Corporation hasbeen and is doing a great work 
in elevating the standards of thread cutting and 
measuring. 










* : Up-lo,date “mariufacturers are using GYO 

“ Screw Cutting»Tools, “Whd insuring the fit @f their 

ali . “ threads withe@?D Standard Gages. They are 

ses ates “eel ad é doing Uitir Aljeadis a ch as way, are You ? 
ee ee tt mages ca isan pooklets 
5 a Si. pe aan put st 





aa ~ %, 
co °° York, < 
wet hiengo, outh . 


Londem, 149 Vict ‘Ramey enirel 
s wea Factory, . al a 
i eae 


eld "Tap- pe cation 
be <1 aap U -S. A. 








the tool that keeps 
imaccuracy at bay- 


Inaccuracy 1s a persistent enemy. Only by unceasing 
vigilance can it be kept at a distance. Only by the use 
of the most accurate of modern equipment can its con- 


tinual drain on profits be lessened. 


In up-to-date shops, Slocomb Micrometers are one of 
the most powerful weapons in this constant fight 
against the insidious enemy. The expert machinist 
places entire dependence on his “Slocomb”—with the 
same confidence that the sharpshooter feels for his rifle, 


or the racing car driver for his machine. 


Enduring accuracy is as much a part of the Slocomb 
as its name. This quality explains why the “longest 
lived micrometer that- can he bought” is the favorite 


of the American mechanic. 


At your request we shall be glad to send the Measuring 
Book and a copy of the Slocomb Catalog. Write us. 


J. T. SLOCOMB COMPANY 





Providence, Rhode Island, U. S. A. 
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Tool Up For Th 
Murchey Ta 


Get ready to get at those millions of shells in the 
right way—with Murchey Collapsing Taps and 
Automatic Dies as part of your threading equip 
ment. 

Murchey Tools have been doing ren arkable things 
on shell work— British, Russian, French and U. 5 
Shells. Murchey workmanship insures the highest 
efficiency and accuracy. Murchey speed in ship 
ment of tools and chasers is a guarantee against 
costly delays. From every standpoint it pays 
use Murchey Tools. 


Murchey Machine 


64 Porter Street, Detroit, Michigan 
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ose Shells With 
ps and Dies 


When it comes to Collapsing Taps and Automatic 
4 Dies you've got to come to Murchey for general 
all-around excellence of product 















Murchey Threading Tools, backed by Murchey 


S Service, have a big duty to perform right now in 
helping speed the production of U.S. Shells. Their 
t use in your shop will help vou execute your shell 

contracts to better advantage \nd behind the 


tools themselves stands a brand of service upon 
which you can always rely. 


Get in touch with us 








& Tool Company 


Coats Machine Tool Co., London, Glasgow, Newcastle, England 
Fenwick, Freres & Co., Paris, France 
Iznoskoff & Co., Petrograd, Russia 
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Industry an 


These three concepts, or 
mental images, just about fill 
to the brim the mind of the 
average man today. 


As the President has said, 
the first thing for us to do is 
to win the war. We are all 
agreed upon that. 


And most of us have come 
to see that the war will be 
won by 1aachinery. In other 
words, the industries of 
America and her Allies will 
decide this war perhaps more 
than armies. 


At this momentous hour, 
when the fate of mankind 
depends so much upon the 
output of industry, it is im- 
perative that you do every- 
thing possible to increase 
production. 


Broaching increases pro- 
duction tremendously wher- 
ever it is possible to adopt it. 
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iberty : 


You cin’t know whether it is applicable 
to your problem until you investigate broach- 
ing. Many have thought it was not—only 
to find out that it was, after putting it up to 
J. N. Lapointe. We say J. N. Lapointe be- 
cause he is the leading figure in the broach- 
ing world. He made broaching a commercial 
success and is now head of the largest 
broaching concern in the world. Consult 
him about your difficulties. 


The Goddess of Liberty looks to us, the 
soldiers and workers, to make the world safe 
for her. Let us help each other do this. 
May we help you increase production so you 
can help win the warr 


Write us about your troubles. 






a. ; _ IIIT 
A» AT 
iL i: | ry My) ii! 
A 


| Hy | iu 
| 


a 


| \ 
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The J. N. Lapointe Company 


New London, Conn. 

















Our Patented No, 
3-B Broaching 
Machine, 
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ANNOUNCING THE NEW BES 


Important—Besly Grinders are now built with Dust Proof, 
Automatic Ring Oiling Radial and Thrust Bearings on the 
spindle, with inserted renewable Phosphor Bronze Bearing 


Bushings: the “Last Word’ in Disc Grinder Construction. 




































































THRUST COLLAR RING 
CHANNEL RETAINS OIL RING DRIVING KEY "“SGeuine Receives 
IN POSITION TO INSURE OPERATION osaty Res 
O1L RETAINING CLEARANCE FOR LONGITUDINAL 
COLLAR \ | EXPANSION OF BEARING BUSHING 
WHEEL COLLAR removasie ff Cy iat tobias 
ean ar atte BEARING CAP , a | OlL GROOVE LUBRICATING LINER 
acme v ‘ +] LOCK y THRUST BEARING 
' { OILCR TONGUE AND GROOVE FIT 
| ee ST } Seve INSURING PERFECT 
CISC WHEEL | } , ALIGNMENT OF CAP WITH 
SCREW HOLES j — MACHINE BASE 
————— =< .  — 
/ 
“a <4 — j REPLENISH O!L HERE 
SPINDLE, HARD ¥ ONCE IN3TOI2 MONTHS 
CRUCIBLE } DEPENDING ON SERVICE 
MACHINERY STEEL 
44 . a | 
DJUSTING LOCKING PIN | 
PULLEY. SHRUNK! | 2octAR FOR 1 
ON SPINDLE | TAKING UP [ 
j NO PLA “+. | 
| cielo BUSHING 
\ t OULD ANCHOR PIN 
sPtciat FORM THREAD | rain FROM 
XTRA TIGHT FIT OM RESERVOIR HARDENED TOOL STEEL | t__ soLiD STEEL OL RING OIL RESERVOIR 
423 THRUST COLLAR — PROV!DING COPIOUS AUTOMATIC 
GROUND ALL OVER LUBRICATION TO BOTH RADIAL 
INGERTEO, RENEWABLE ANO THRUST BEARINGS 
SPLIT PHOSPHOR BRONZE 
BEARING BUSHING 
wa 9 - mM 





OIL CHANNELS 


A perfect “flood” of oil is continuously transmitted to Radial and Thrust bearings while 
grinder is running. The oil channels in faces of thrust bearings are of a special design which sets 


up a pumping action—forcing the oil copiously between the thrust collars. 
BEARING BUSHINGS 
Bearing bushings are split, inserted and renewable; of a special Phosphorus Bronze. Bearing 
surfaces are of such large proportions that there is practically no wear 
ALL END PLAY TAKEN UP 


The BESLY GRINDER may be safely operated with all end play taken up in spindle 
The Bronze Bearing Bushing which receives the end thrust is provided with clearance to compen- 
sate for any expansion which may take place in the bushing. Therefore, it is impossible for this 


bearing to bind between the thrust collars and seize 


This is a very important feature, as any looseness or end play in spindle will naturally affect 


the accuracy of the work to be ground. 


CHARLES H. BESLY & COMPANY, 


ORIGINATORS OF DISC GRINDERS 
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1Y SPINDLE CONSTRUCTION 


LUBRICATION IS AUTOMATIC 


Draw off old oil and replenish with fresh oil once in 
three to twelve months, depending on amount of use. 








Bearings float on oil. 


Minimum frictional resistance. 


Maximum stability, reliability 
and durability. 





Twenty-five Years of experience in the daily manufacture and use of Dise Grinders has 
shown us the frailties and objectionable features as well as the good points in all types of Disc 
Grinder Spindle Construction 


In the light of this « xperience we let l free to say that 


The New Besly Dust Proof Automatic Ring Oiling 
Spindle Construction 


is so far superior to anything else on the market, that the BESLY GRINDER is at once placed 


in a class by itseli—without a competitor in merit. 


INSIST ON THE BESLY GRINDER 





120A North Clinton Street, Chicago, U.S.A. (@ESLY 


CHICAGO 























TURN TIME INTO MONEY 


















lf you could turn out dies with o rr more semi-circular im- 
* ’ 1 e } | 
pressions In trom one-half to one-tenth of the time taken bv a1 


other method 


If you could eliminate all typing on semi-circular pressions 


and do away with hand labor and the cost of ty pe 


If youcould inthis way greatly reduce the cost of drop forge dies 


Would You Do It? 


A typical service record of the 


DUPLEX Typeless 
Die Sinking Machine 


‘ b 
Yili OS 


send for descriptiv e circu- 
lar which is yours on 


request. 


The Jackson 
Machine Tool Co. 


Jackson, Michigan 


U.S.A. 


























PTTL Uc erenennrrrrnen |) // 


ayy: Hae | 


Tame =e 





Walcott 


Lathe Company 
Jackson, Michigan, U.S.A. 
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Tapping Nuts Automatically 











\\ herever 


ped the 


National Automatic 
(Bent Tap) Nut Tapper 


will be found standard equipment. 





good quality nuts 


You will find this National Automatic 





Tapper in all the big nut plants and 
industrials where nuts are tapped in 
quantities—in many cases whole bat- 
teries installed in replacement of other 


designs. 


t the National insures a high degree 


Such:a condition is only logical, considering th 

; ~ 
of accuracy, bigger output, longer tap life, and unusual freedom from ‘automat 
trouble. 


If you are ta pping nuts, we suggest you send san ple s and let us tell \ you what this 


Tapper will accomplish on your work. 


The National Machinery Company 
Tiffin, Ohio, U.S. A. 


Originators of Modern Bolt, Nut & Forging Machinery. 





Vol. 48, No. 1 


for Aeroplane, 
Automobile, 
Truck, Elec- 
trical and kin- 
dred Service 
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HAND chain hoist 


is unapproached for 

handling or piling 
heavy stock in close quar- 
ters or short headroom. 
And there need be no hesitation 
in handling the heaviest parts if 
the hoist selected is a Ford 
Tribloc. For the Ford Tribloc 
will hoist or hold safely 3} times 
its generously-rated load as a 
result of steel working parts and 
its LOOP Hand Chain GUIDE 
that prevents damage to the 
block due to “‘gagging.” 
Our = five- 


year guare 


vestment! 


oft hile ‘hea 
in the Ford 


Tribloc as safe as the hoist itself 
Cataiog 3 for details. 


Ford Chain Block & 
Mfg. Co. 


140 Oxford St., Philadelphia, Pa. 
2119-E 
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The Tools That Have Service ‘‘Built In’’ 


Nationa: Cleveland Milling Cutters give you gratifying results 


bec ause: 
First— Th: 
Second 


reterence. 
Write us for a copy now. 


THE NATIONAL TOOL COMPANY 
CLEVELAND, OHIO 


Chicago Sales Room: 24 S. Jefferson St. 


Was Ss 


Pus 2 . 
SEO: Tp ay 
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EERIE ROS 


Print Sage 
ROME 


” 
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A Spot Welding Job is fin- 
ished in the time it takes to 
prepare for a riveting job— 





For you see, no preparation of any kind is necessary with 


the | homson Spot \\ eld a 


It’s simp matter of placing the stock in position and 
| 1 the weld is completed. 





So our statement that Spot Welding is 60% to 90%, faster 


than riveting 1s a modest one, don t vou think? 


Of course you do, in the same way that vou are bound to 
' 2 -_ 
realize that a spot weld Of metal sheets 1S 60°, stronger 


than a riveted Sec tion or the same 5} eects. 


And remember, Thomson Spot Welder accomplishes all 
his without He wane st danger to the operator, without 
] 


I 
heat, dirt, SMmOK 
make riveting so abominable 


e or the pect indesirable factors which 








Every day you delay investigating the 
Spot Welding proposition means the loss 
of another opportunity at saving— 


The obvious advantages of the method should cause you to see the 
logic of that. Further details, the complete cooperation of our 
Research Laboratory and Bulletin S-1 are yours for the request. 










4 THO} MSO ry 


rere Rae - ie 
7 e 1A 
4 State St. Boston a 308 4 






ate St. New York. 


Pa, Ft 
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Thomsow™ Process 




































The Butt Welding of rods, 


pipe and tubes is a simple 
matter with this machine 


It’s ready for iron and steel rod from } in. to 
; in. diameter, inclusive, iron pipe up to I In 
diameter, and steel tubing up to 1{ in. diameter 


inclusive 













Ready to turn out from 50 to 150 welds per hour 
depending on the stock and speed of the operator 
And ready to open the eyes of many plant 
foremen to true production economy 





A glance at the machine shows its sturdy, fool 
proot construction 










And a glance at Bulletin B-1 will show you chat 
it is the most efficient piece of welding mechanism 
available. 





Bulletin B-1, remember 


It is well worth the sending for, not only 
because it will give vou a speaking acquaint 
ince with this machine, but because it is 
really a treatise on Butt Welding 





If you are in doubt as to whether or not 
welding can be introduced into your plant, 
write for a copy. 





If you are “‘sold’”’ on the welding proposition 
ind your only doubt is the type of machine 
best adapted to your needs, write for a copy. 
And you will see full information as to 
ipacities, outputs, current consumptions, 


etc. 


Write for a copy of Bulletin B-1 today. 





THOMSON ELECTRIC WELDING Co. 


Mass..U.S.A. \I27 Majestic Bldg. Detroit 
Sil Falls St. Niagara Falls 4100 Langland St.Cincinnati.Ohio (323 N. Sheldon 5 St.. t.Chicago. HM, 
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SOOPOOUNATTEAEAOTEOENTAEEAEGOEEEUUAGROOUED EDT OOE snennnint iT weuainianan wi PLLC TELL CCE 


Shells 
Automatically 


The recent investigations by the Senate 
promise an urgent call 1o1 ell 


This call will necessitate speed of produc- 


Speeding up production, with ordinary fur- 
naces requires an increased labor force wit! 
COI uent uncertainty of exactitude in 


heat treating. 


Baily Electric Furnaces 


overcome these difficulties and at the same 
time afiord a big saving in cost of heat- 


treating as compared with ordinary fur- 
naces. ‘They further give a precision of re- 
quired temperature and quenching condi- 
tions otherwise unobtainable. As regards 
manual labour, one man at the charging end 


and one at the drawing end are all that are 


Furthermore a continuous operation 
from 6 to 8 months without an hours’ dela 
acts. We will 


gladly furnish you with complete details. 


PLL LOE MT TTT TIT MTT TTT 


has been attained on big conti 


The Electric Furnace Co. 
Alliance, Ohio 


TTT 





mt 


rent 


TULLE ELLE 


CUCUDOEONOEOEDEONESEORONOENE 


ULM 


PUPEEOCEEEEEEUEREDGOEEOE 


POCTREUEUHUEREOOAEEEA TUDE DERORTE EE RCTORTATEDEDUEETEDA ROR TEEOEOE DEER DE EER EDEOEOE TERT EUREROEDEDEEUEOEOU EE EOEOESEEOECEORDEOEEREDECHEEEOE DEDEDE 





CUCU CL HEVERENTERTUEVEDERETETEROEEUETURTTTUATEROURORETEDEEDEDTEDERTEREEDOOGUEDERTERONTTEREREEROEOUEDORTUEDIRGERIEGURETEOEROORUEDOEDOETEEOEOUTORDOEOORDTACEEGURTROGEEDECERUEGUEROEDERCUROE PE ETEOTOORIOET TOeTETNRTTN ATT TT EES 
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Ask Your Dealer 
g to Show You “Ezy- 
Out.” There’s a 
Set for Every Sort 
and Size of Work. 





THE 









TW! ~ i | DRILL COMPANY 


Ee Xe ER < 


- Cleveland + New <> York + Chicago - : 


T.: he Meanest Job re the Shop -Is 


As Easy as Winding aWatch 


The nastiest of all jobs—removing a broken 
screw—is no job at all, if you have an 






















SCREW EXTRACTOR SET Ve ; : 

Pat. 1914 At 

iy 

Just drill a hole in the broken section, slip in ( y 
an “Ezy-out,” slap on a tap wrench and 7’ 1 . 
twist--and out comes the broken part, on. ae 
its own threads, and the job’s done wf Ae - i 
Simple, isn’t it?-- because “EZY-OUT”’ es ee 


is the only tool designed especially 
for this work. 


Describe sand Illus- 
trates the Three 
“Easy-Out” Sets. 
Send for it 





The Best Way Out” § 


TUVUUEEEOTEEDEOEDEDEOEDEDEOEDEREDTEROEDEDEETEOEOEODORORPEDEDETEOEORTEDEDEDEDEOROETE DEDEDE EE OEDE RUE RORTREOORPOLIDE DION DTT EDEAE ENED EO RORE EEE 


A Factor in the Conser- 
vation ot Skilled Labor 







VA S/LLED thor CAT ¢ 
A Right nov ‘ om 


Franklin Manufacturing Company 
740 Gifford St., Syracuse, N. Y. 











Good Time 
Made 


on an 
Interesting 


Job 











“MORRIS os 


Prompt Delivery. 





THE MORRIS MACHINE TOOL CO. 


Cincinnati, Ohio 

















Special, Form and Standard Milling Cutters 
Spur, Spiral and Worm-Gear Hobs of Extreme Accuracy 


lille ait Sa 


Barber-Colman Company | 
Rockford, Ill., U.S. A 
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Baldwin Locomotive 


The Baldwin Locomotive Works, with a product 
that has helped carry the fame of American Man- 
ifacturers to the far corners of the world, is an- 
other giant industry which is a famous user of 
Star Hack Saw Blades. This is an endorsement 
that is all the more important because in locomo- 
tive building the mature of the product 


makes tool efhciency of paramount necessity 


very 


[It is highly significant that so many leading con- 


cerns in all fields that have built their enormous 


’ ; 
methods ndard 


successes in efhciency have sta 


ized on Star Blades 
If you are not in a position to spend the thous- 
to 


ish In on 


ands of dollars these concerns have spent 


find the efficiency facts, you can easily 


A 


N MACHINIS T—Sectio 


Another Famous User 


a | 


if ees 


their experience on metal sawing and standard- 
ize on 
<> STAR HACK SAW BLADES ~ 
Re +3] , "EY at - f . : , ; , 
Better sti , make your own tests—for en- by special automatic machinery with 
ur re tor — f » | P . 
durance or speed and for iow cutting gauges to the finest limits that make the 
‘ aes a: 
cost und prove Star blac a etter £995 to blades is 1early ae ti | is is humanly 
your own satisfaction ossible 
[here is good reason for Star supriority . :; ‘ , 
\t the same time this special machinery 
because there has been so much more oo 
. . gives us an enormous quantity production 
time, money and scientifhc effort put into . f 
es it a minimum ictory cost 
the deveiopment and pertection of Star 
Blades than any other blades. [t is a significant fact that most of the 
—" ; | ] I nutacturing n iods still sed bv other 
Thousands of tests have been made to nanufacturing method a a 
, j Nack av manutacturers we 1g oc 
determine what steel composition and ten ee ‘. we ‘ re ed 
Dandonea for ou resent methods, which 
pering, what relative gauge and what shape — pond ent ethoc 
; give r greater scientific exactness a1 
und setting of teeth would give best results give far great ™ 
} iniformity 
inder all kinds of conditions . y 
[he Star was the first modern hack saw [f you are not satisfied with the metal cut- 
blade made and for thirty years its quality ng results you are getting or need help 
leadership has kept it by far the largest on your cutting problem vrite ir Millers 
selling blade Falls offic 0) River Street ur [.ngi- 
: ; neering ler rtment and } esuits I ur 
\t every stage the uniformity of Star ae ear ae ' oe 


Blades has been 1 


made absolutely certain 


ene 
























TTT 


“> 


Li 


years of research are at your service 


Manufactured 


By 
MSON BROS. Inc. 


MIDDLETOWN NEW 


CcLeE 


Sole Distributors 


MILLERS FALLS CO. 


MILLERS FALLS, MASS. 
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Vitnhed 


High Speed Grinding 


The cool, free cutting, Vitnfied, Pure 
Crystal Corundum Gnnding Wheel in- 
creases the quantity of your finished work 
upward to 33%. 


White heat baking causes their porous 
nature. In consequence they are free from 
any tendency to heat and draw the temper 
from tools. 


T . 
Unless we can show you greater efficiency 
in your grinding department, we do not 
expect to interest you in our wheels. 


Let us know your particular requirements. 


Vitrified Wheel Company 


Westfield, Mass., U. S. A. 
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— A Blanchard Installa- 

tion, equipped with the 
Blanchard Continuous 
Reading Caliper, at The 
Textile Machine Works, 
Reading, Pa. 











The Blanchard 


Continuous Reading 
Caliper—how it is 
used 


Looks mighty confident, eh? He is, for he knows that his work wv ill « pass 1n- 
spection. 

His Blanchard Grinder is equipped with a Blanchard Continuous Reading 
Caliper a speeder-up ol production which you should know about 

He places an accurately) sized piece of work or a2 standard gage | lock « 

under the caliper and turns the dial to zero. 

‘Then, as the work passes under, any amount oversize is accurately in 

dial. 

He can’t n nake an error—ever} a th that must be removed 
him in plain figures and he can maintain as heavy a cutting feed for the la 

as for the nrst. 

We want to tell you more about the Continuous Reading, C aliper. It is one of the 


| 


features of the Blanchard Grinder that vou should get acquainted 


Write us today 


The Blanchard Machine Co., 64 State Street, Cambridge, Mass., U.S. A. 


UNITED STATES—Henry Prentis & Co., Ine., Motch & Me rriw at CANADA—W \“\ t GREAT 
Machinery “'o Marshall & Huschart ea hinery Co.; W. f Shiple whine BRITAIN FRANCI \ 

Co.: Kemp Machinery Co.; Robinson, Cary & Sands ¢ 0.; Pacitic Tool & Supply Co ITALY Swirzt RI AND aad BELG HL M \ Ml ry ¢ \ 
—<—. —> 
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} THE RAILROAD SHOP SPECIAL 


A MONTHLY PAGE OF INTEREST TO RAILROAD MEN 


U 
dj 
fi 











3 Throughout the New Year 


> ATT Dr A Cc] TA DCD 
= + bw ~ / = = 
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Bulletin No. 6 tells all : . 
about it. Vertical feed of 216 

> _ ‘ 

i’ The \l 1 Draw-( ( 
inder PI iday 
larg I I 

It n I 
july r plan \ 
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Bulletin No. 7 describes it. 





Morton Mfg. Company, Muskegon Heights, Michigan 
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Special racks for axles handled by Barrett Multi-T: 


trucks —and rtot H 


Increasing Net Profits for Timken 


T the Timken-Detroit Axle pla 
rett Multi- Truck assists in the ec 
handling of materials from the very 
ning in the receiving yard to the final departu 
“We have used the Barrett long enough,” th 
iy, “to realize that it saves us a tremendou 
umount of money in labor and time. 
“The photograph herewith (see top of page 


shows how we bring axles f 


ere , ee } = Sa il — ma 
iepartment and toad them aire onto ne 
" - — = — . . . } — — | " 
iotor truck without a single handling. Lh 

tor truck backs up to the shipping } itfrorm, 


‘ 


takes 1ts load and is away 
‘equired were we to load by hand. 
“The axles shown are for Hudson motor cars 
ind it is interesting to note that the Hudson 
lant also is equipped with Barrett Multi-Trucks. 
\t their end of the line the axles are unloaded by 
the Barrett—so that they move from our finishing 
oom to the Hudson final assembly without a 
single handling.” 
Now here ha 
reached a higher point of development than in 


— 


- : : och 
> _- ’ . : . 4 + . > "ba 
S modern speed and emciency 





inufactu r motor i ] 


How to Meet the Labor Shortage 
Booklet FREE 


+ + 1 
) 
> es ] | i ua > 
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\ ) i AO 
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=BARRETT MULTI-TRUCK® 
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A Brand New Machine! 


because owners and their 
careful to purchase on a 


It is of high quality 
superintendents are 
“quality first’ basis. 


How long will it run—and run efficiently? that 
is the problem. Machines themselves do not wear 
out —the bearing parts do. The nation’s bone yard 
is crowded—crowded with thousands of machine 
parts which, with proper attention to lubrication, 


could have continued to earn money. 


Consider this: If a single bearing part runs for 
only half an hour without proper lubrication—it is 
Perhaps it can be repaired—it may have 
Time and labor to make the 
Overhead continues. 
Compare it with 
scientific lubrica- 
scientific lubrica- 


damaged. 
to be replaced. 
adjustment mean money. 
Think of the expense involved. 
the cost of correct lubrication 
tion, which protects machinery 
tion which is cheapest, sometimes even in first cost, 
always in ultimate cost. 


We repeat— machines do not wear out; the parts do. 
Prolong the life and efficiency of your machinery. 
Protect bearing parts with scientific lubrication. 


Scientific Lubricants for 
Scientific Lubrication 


The S-F Engineering Department has spent years in research 
work in order to offer grease and oil products whic h Ww il 
function properly under extreme conditions. For example 
certain products have super-heat-resisting abilities. In order 
to produce these lubricants, S-F engineers evolved the new 
and special Acaloric Process—used only in the manufacture of 
S-F products 


The cumulative ex perience gained in 64 years of scientific 
grease and oil production is represented in each of the 103 
products made by the Swan & Finch Company Each of 
these is designed to meet a definite condition of service 


Read the brief desc riptions; check those that interest you 
then mail In return complete information and booklets 
will be gladly sent 


The services of the S-F Engineering Depart- 
ment are free to customers for specific 


recommendations on _ individual problems 





SWANSZFINCH 


COMPANY 


NEW YORK 
Quality OU and Greese Products Since 1855 


AMERICAN 


MACHINIS T—Section 


SPECIA 





TIES 





For General Machine Use 


For Motor Cars and Boats 





S1o-Fio 


a super lubricant made by the 
Acaloric Process—-does not climb, drip 
or spatter. It is adhesive and cohesive 

heat and pressure resisting non 
volatile. It is extensively used 
fast-running 
machinery in textile and other mills 


particularly for delicate 
in printing shops, et where neither 
a fluid oil nor a dense grease is practic 
able-—Slo-Flo stays “put yet lubri 
cates instantly and constantly 

for roller bearings, in mine cars, 
automobiles, etc for hydraulic pumps, 
line hafting. lighting dynamos_ in 
raiway cars 


in railway and machine shops, in 
industrial and power plants where 


excessive heat and bearing pressures 
must be overcome and where oil is 


impracticable or grease impossible 


Check here for desc riptive literature 


CUPESE 


a special quality cup grease »roduced 
by the Acaloric Process; in all densities 
from very ight to extra heavy 
Its uniform func thoning under severest 
conditions makes it a practical cup 
grease for all machinery requirements 
Its special non volatile q salities effect 
large economies 
Cupese spreads rapidly—withstands 


, | 
excessive heat and bearing pressures 


adheres to bearing surfaces, ts tenuous 
and elastic is all lubricant —absolutel: 
prevents metal-to metal contact it does 
not li juelty or evaporate under intense 
heat-does not cake at low tempera 


tures does not clog bearings or leave 


residue in cups 


Check here for descriptive literature 
Also Atlas Engine Oils 


Atlas Cylinder Oils 

Atlas Turbine Oils 

Atlas Dynamo & Motor Oils 
Atlas. Crank Case Oils 

Adas Transformer Oils 





For Foundries 





CORUL 


a special quality liquid core binder 
that meets the |! essentials of uniform 
and economical core making tor malle 
able and grey iron casting 
t le ven years ot service in leading 
foundries, and the fact that it is still 
used by 98. of the original customers 
make Corul a tested product scien 
tihcally correct 


Check here for descriptive literature 


GEARESE 
a correct lubricant for motor ca 
transmissions and differentials Re 


duces friction, reduces wear Follows 


the gears continuously leaving no 
spots where metal can touc h metal 
Unaffected by temperature changes 
Insures a silent, smooth-running car 


Check here for desc riptive literature 


MOTUL 


a superior quality motor oil for the 
protection of valuable automobiles 
Its heat-resisting qualities guarantee 
minimum of carbon— its elastic tenu 

isness under ring pressures insures 
maximum seal and cylinder protection 

Check here for descriptive literature 
CUPESE.—~a special quality cup grease 


for all requirements 


For Textile Mills 








TEXTUL 


An economical high - quality oil com 
pound for wool and worsted manufac 
ture 

Check here for descriptive literature 
SLO-FLO is the ideal textile machinery 
lubricant see above 
Also Atlas Spindle and Loom Oils 


Atlas Wool Oils 





Miscellaneous 





ASBESTESE 
\ practic al, economic al asbestos wool 


mixed grease lubricant for car journals 


AERUL 
a practical quality oil for aeroplane 
motors 
MARINUL 
a world Known special oil produced 
to meet the excessive stresses of marine 
TALESE 


practical drop-forge 


service 


An economical 
die-swabbing grease compound 


Check here ior descriptive literature 


EXESE 
the 600 deg. | lubricant for oven 
gears, bloom cars or lubrication under 
excessive heat conditions anywhere 


VESUVESE 
a water-proof lubricant, for exposed 


gears—-for wire cable dressing 
LARCUL 


» practical, economical, metal-cutting 


Also Atlas Cutting Oils 
Atlas Tempering and Quench- 
ing Oils 
Atlas Leather Oils and Grease 


Atlas Fish Oils 





Profitable connections open to Opec ialty Jobbers, foundry, 


mine, railway, textile and other industries; 


hardware and 


automobile accessory jobbers and dealers. Details on request. 





SCIENTIFIC LUBRICANTS for SCIENTIFIC LUBRICATION 
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The Martell 
Adjustable 
Reamer 







What 
it is and 


How it Works 





Frankly a revolutionary inven- 
tion, the Martell Aligning Reamer 

puts a new theory into practice and 

proves its superiority. The Martell Reamer 

is so made that blades can be accurately adjusted 
and their location permanently maintained. It 
handles line reaming in a way that produces a better 
job than hand scraping, at a 50 per cent. to 80 per 
cent. saving in time. Six blades comprise the cutting 
members of the reamer, one pair of Llades diametri- 
cally opposite each other with a right hand angle, 








two pairs of blades diametrically opposite each other 
with a left hand angle. This arrangement makes it 
possible to caliper each pair of diametrically opposed 
blades their entire length, determining accuracy of 
grinding and ad ustment. It also insures, by elimin- 
ating wave and chatter, a periectly finished bearing 
as truly round as is possible to secure. By using a gang 





of cutting tools and centering devices on one shait any 





number of bearings in one machine can be reamed 








simultaneously, true to size and in alignment that is 


correct to 0.00025 in. 





ling tr - I rew 


The Martell Reamer is a remarkable tool. Let us 
send complete description. See this Martell Reamer +. cutting Liad . , ot Le Teg Rngh, -n 
at the New York or Chicago Auto Shows. rent al ding 


















Yo onsocket, RI_,U SA. 


New York, Woolworth Building Detroit, Majestic Building 





ee 











Buying 











| ae art 


MAN 


tu? SPECIAL TOOKS.. 






































= 












Fully 90° of your lathe jobs are of short length 
This applies to such pieces as drills, reamers, end 
mills, taps, studs, bolts, pinion and gear blanks 
and so forth. Resulting loss occasioned by invest- 
ment in unused machinery, extra floor space for 
useless equipment, etc., is considerable. The 
above letter is merely one of scores that are sent 


to us by well-satisfied users 


wu 


Machine 












































The Porter Cable 


Syracuse: NY. 
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| NATIONAL TWIST DRILL & TOOL CO, Ct \ 
| sandal 


TWAST- DRILLS, MILLING CUTTERS, REAMERS, 
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LL, ’ I ) 
} n eply r f uri th 
siinandaniomgicada Less floor space 
tern | Less labor 
~ — Greater productivity 
























You Can Effect a Saving, Too, Through Our 
PRODUCTION LATHE 


Concentrated in design, size and power, this 
lathe will enable you to specialize on jobs which 
are constantly confronting you and require such 


specialization. 


Drop us a postcard for particulars. 
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UNIVERSAL CYLINDRICAL 
GRINDER 


The “W&P” 


FULL UNIVERSAL 


GRINDER 





A New 


10 in. x 30 in. 





Made by Manufacturers in the Grinding 
Machinery Business for upwards of 25 Years 


Accuracy Guaranteed 
Deliveries January, 1918 


Bulletin with complete specifi- 
cations and prices on request 


— 





The Webster & Perks Tool Co. 


Box No. 1000, Springfield, Ohio, U. S. A. 
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|| THREE REASONS WHY 


* . CHAMPION VISES are popular: 


R a (3) ACCURACY oe 
ee. They handle odd-shaped wurk as weil! as urdina y | 
- shapes. More quickly positioned than any other : 
Be vise. Made in several varieties. . 
| “Champion” 
No modern shop should % ; 


asit. 


be w ithout iron or sheet- 


a owe 
ba 


metal shop furniture. 
The complete line of 
stationary and portable 
stands, trucks, etc., will 
prove a revelation in 









convenience and an ef- 





fective preventive for 


lost tools. 






We’ve an interesting, profit-bringing 
100-page Catalogue. Write for it. 


The Western Tool & Mfg. Co. 


Springfield, Ohio, U.S. A. 
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Complicated Die-Castings 
BEST MADE BY 


Stewart Process 


C o1 
os 


yperators 
nee in the 
complicated part 
That 
castings ire 
represe! tative 
ird in die-casti1 
The 


tion of 


‘ 
‘ t 
‘ Lit 


11e-Ccastl 


proble 


STEWART MFG. COMPANY 
Wells St. Bridge, CHICAGO 


MACHINIST 
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Made To Your Order 


You don't have to wait for them! Even in these rush times 
you can have prompt delivery on G. P. & F. pressed stee 
parts. In any quantity, too. 











































Big-scale production and great buying power—linked with un 
varving quality—-make 


G.P:«F Service 


invaluable to manufacturers who must have good pressed steel 
parts when they need them. 












Responsible for this service are 36 years of experience and a 
gre *, modern plant covering 15 acres, equipped to turn out 
high-quality work in quantities 







Shall we show you how G. P. & F. Service will simplify your 
oduction problems? Send sample or blueprint for estimate. 


Geuder, Paeschke & Frey Co. 


1351-1700 St. Paul Ave., Milwaukee, Wis. 
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Cut Toolroom Costs with the 


GREENFIELD to0r criniver 


The true measure of the usefulness 
of a toolroom grinder lies in its attach- 
ments. For this reason the far-sighted 
design and careful workmanship of 
Greenfield attachments have created 
for it a reputation for exceptional 
adaptability and speed in _ tool 
grinding. 


All attachments are complete in 
themselves, requiring no time-wasting 
changes and adjustments. Their 


efficiency is backed up by the greatest 
possible rigidity in the column and 
table of the machine, and by unusual 
handiness of control. 


The Greenfield ‘‘Universal’’ grinds: 


Straight, Spur, 

Taper, Reamers Bevel, 

Rose, Spiral, Milling 
Flutes of Taps, Formed, Cutters 
Tapered Arbors, End, 

Flat Keys, Angular, 

Gauges, Small End, 

Flat Bar Work, Gear, 

Slitting Saws, Convex, 

Small Internal Work, Inserted Tooth 
Countersinks, Counterbores 


Let us send you full details on Greenfield versatility 


‘THE GREENFIELD MACHINE COMPANY 


GREENFIELD, MASSACHUSETTS, U. S. A. 
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Speed Up Production! 





Gardner Disc Grinders 


The advantages of the disc grinder as an economical production 
tool have come to be generally admitted. In all countries of the 
world engineers are marking drawings “‘disc-grind”’ where they 
were formerly marked “‘mill,”’ “‘plane,”’ “turn,” etc. 

A Gardner Disc Grinder of a suitable size and type applied 
to your work willl materially affect your production both from 
the standpoint of volume and cost. 


Our Experimental Service 


We maintain a special department of skilled mechanics for 
determining the adaptability of Gardner Grinders to various 
classes of work. This service is at your disposal gratis. Send us a 
number of unfinished pieces, together with one piece finished to 
requirements by your present method. We promptly make a 
demonstration on the parts, advising you in detail just what 
type and size of machine is required, what output can be ex- 
pected, accuracy obtainable, maintenance cost, etc. All our 
reports are conservative and can be equaled or bettered in actual 
practice. 








ABRASIVE 
DISCS 


The use of Gardner Abrasive 
Discs is a certain means of 
securing the best disc grinder 
results. They meet every re- 
quirement. Do not confuse 
them with ordinary emery discs. 
They are made of a_ heavy 
coating of artificial abrasive 
grains, carefully screened to 
size and bonded to a tough cloth 
backing and trimmed close to 
size. When properly selected 
and applied to the work in hand 
they are long-lived and will 
cut fast and cool. 


“ADAMITE” Discs—For Steel, 
Malleable Iron, Aluminum and 
Brass. 

“AMALGITE” Discs—For Cast 
Iron, Carbon, Copper, Clay and 
Cork. 





Write today for our big general catalog. 


GARDNER MACHINE COMPANY 


BELOIT, WISCONSIN, U.S. A. 


Disc Grinders for Metals and Wood, Ring Wheel Grinders, Polishing and Buffing Lathes, 
Abrasive Discs for Metals and Wood, Disc Grinder Accessories, Fixtures and Supplies. 





Vol. 48, No. 1 
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Independent ook, Drill Speeds 


Trade Mark 








Simplicity 


The increase of both material and labor has 
demanded the construetion of. machines with 
the minimum of parts essential to intensive 
production required today. This New Type 
Multiple Spindle Drilling Machine embodies 
features which highly recommend it to ‘all classes 
of drilling operations. 


Strength 


Production work today places severe strains 
on Drilling Machines. Each part in this 
FOX MULTIPLE has been given the greatest 
strength which design and material can impart, 
the result being a machine which will stand up 
on the most severe work. 


Independent Drill Speeds 


Many classes of work have large and small 
size holes which should be drilled simultaneously, 
each drill can be driven at approximately the 
correct peripherial speed. Fox Independent 
[rill Speeds are obtained by using gears having 
the same strength as those used when one speed 
only is provided for each spindle. Each spindle 
can be placed in a neutral position when not 
neeced in drilling. 


Spindle Construction 


The Fox three-piece universal joints have all 
friction surfaces hardened, and eliminate all 
screws, pins and rivets. 


We have adopted a design of spindle in which 
each part is constructed to give the maximum 
durability and strength. 


We have the machines especially adapted to 
meet your needs. Write today giving full par- 
ticulars of your work. 





The Fox Machine Company 


1303 W. Ganson Street, Jackson, Michigan 
Formerly of Grand Rapids, Michigan 
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BABBITT-LINED BRONZE 
BEARINGS 


for 
ENDURANCE—STAMINA— SPEED 


the essential requisites in 
AIRPLANE MOTORS 


Doehler Babbitt-Lined Bronze Bearings have 
been used with the utmost success by the 
largest and most prominent motor builders 
in the Airplane as well as the Automobile 
industries. 

The exercise of that same care in the selec- 
tion of raw materials and in every stage of 
their manufacture that has made us the lead- 
ing and largest die-casting concern in the 
world, will insure the absolute dependability 
of that most vital part of your airplane motor 
—its bearings, if Doehler equipped, and 
safeguard its essential requisites. 


T FerTT wey, Ares C= amram f 
i } iio! —_. ! Qi Um Vs 
DOEHLER DIE- CASTING CO. 
MAIN OFFICE AND EASTERN PLANT 


WESTERN PLANT B ROOKLYN. N.Y. NEW JERSEY PLANT 
TOLEDO.OHIO. NEWARK.N.J. 








SALES OFFICES 


CHICAGO DETROIT ROCHESTER BOSTON 
4414 NO.CAMPBELL AVE 914 FORD BUILDING i5S9 ST.PAUL ST 723 OLIVER BUILDING 
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PRACTICAL 
MICROMETER 
ADJUSTMENT 





For Expanding Cutters 


3 DAVIS 
d EXPAN 


SION BORING 
TOOLS _ have a 
practical microm 
eter adjustment 


for expanding cut 
ters to compen 
sate for wear. 
Faster feed ind 
pe eds can be used, 
ind any size with 

wide range of 
cutter expansion 
can be accurately 
maintained with 
the aid of this de 





DAVIS 













EXPANSION 


CUTTERS 


WEDGE BEARING 
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ORE than 6000 
1 ing with DAVIS EXI 
SION BORING ‘TOOLS, |! 

their cost ring. have i 


of DO 17 
the quality of their work, a 
greatly increased th 


More and better work at 


fF 95¢ “Ino 
oO LI ] O! 0 


wit h the use ot our tools. 


Style 


MACHINIST 


| 
snops, operat- 





Section 


DAVIS 


>AN- 


“BORING 
TOOLS 


é¢ y’’ 


FOR USE ON TURRET LATHES, TURRET BORING MILLS, Etc. 








Careful, accurate work in 


similar operations on your Turret 


Boring Mills can be 
Style “V” Tools. 





ALLALLIC( 


boring motor cyclinders or 


Lathes or Turret 


with the use of Our 





if, 


HE exclusive use 

Davis Cutters with 
Davis Boring Tools insure 
maximum efficiency 
metal 






boring 






| your 
tions. 
Davis Cutters 
rectly tempered and ground 
and will cut evenly and 
accurately at all times. 
When in 


cutters, send us 














more 


vour order. 





need of 
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EXCLUSIVE MANUFACTURERS 


OF EXPANSION BORING TOOLS 





Davis Boring Tool Co. 


INCORPORATED 


St. Louis, Mo., U. S. A. 


Address Dept. H 
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Sanitary and Fireproof Equipment for 
Factories, Foundries, Public Butldings 


and General Use 


e-Cooled 
idbnoling 
puntain 


604 
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Yon Equip 





For Shop A°? seam 


ETAL 





Leading concerns throughout America and foreign countries 
are users of our metal equipment. They are showing a 
decided preference for metal as compared with wood for 
such purposes. 

Metal in every way is more desirable. It is indestructible, 
sanitary, fireproof, easily kept clean and more economical. 
Whatever you may require in this line can be promptly 
secured from us. 


Write for Our Complete Catalog showing our line of: 


Sanitary Drinking Fountains Improved Soda Kettles 

Washbow!ls 40 and 60 gal 

All Steel Stools and Chairs with Water Heaters and Instantaneous 
Inset Wood Seats Mixers 

Stock and Storage Racks Work Benches 

Metal Sh-tving Bench Legs 

Metal Vault Fixtures Drawing Stands 


Full line of Plumbing Fixtures 


Manufacturing Equipment and 
Engineering Co. 
136 Federal Street, Boston, Mass. 


Address all communications to Framingham, Mass. 


See Our Advertisements in Earlier Issues of This Magizine 








206 E.M.D 
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TWO VIEWS 


Of the Cone Automatic Four-Spindle Screw Machines 


3 Sizes: 1 inch, 1} inch, 13 inch diameter by 6 inches long 


Sturdy! 


Look into the sturdy construction of this new Cone Automatic. 
Every part is built to withstand the strain of hard usage and 


constant wear. 


It’s convenient, too, for operator or when it is necessary to change 
parts. The cams and drums are all overhead, away from the 
chips and easily accessible for setting up. 

The spindles are hardened and ground and run in phosphor 
bronze adjustable bearings. 


Has the widest tooling range 


The work is positively separated from the chips by a special 
arrangement. 


Write today for Descriptive Bulletin and 
complete information. 


Cone Automatic Machine 
Company, Inc. 


Windsor, Vermont 
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AMERICAN Swiss FILES 


American 
are keeping step with Old 


Swiss 


Files 


Father Time, and on the 
stroke of twelve he finds 
them right up to date with a 
record unsurpassed for un- 
changing reliability and the 


highest standard known in 


seeenanaaanian POPURADEADEA EDAD SOE SASSER SSEREAIDEAERAUDERDAAASEAD EAU ESTEROEAREU SAO SOEDEAS EST EAOPEEAGERA TACDEA MOOD AU EED EA EEEESADEEA EOL LL 


the art of file making. 


As Time passes the demand for 
American Swiss Files increases 


uannane 


they have proven time savers 
to a host of toolmakers and 
skilled mechanics and the present 
time, the beginning of the year 
1918, finds the tide of their pop- 
ularity at a new high level. 


TULL 


atin 


ay 


American Swiss File and Tool Company 
24 John Street, New York, N. Y. 
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' TUTTEEERETERTETETE 


Aa 


Ld 

















January 3, 1918 Buying—AMERICAN MACHINIS T—Section 163 



































1 





? 4 < ay i" 
a ne Pio “ es, ot et nF 
Be ae Det er EE AW ANS BP 


are ty Piad oe & 
ie aE Ne akin Ar etal 





P<: 


4 
ae es 


RIGID UNIT 
CONSTRUCTION 


A new conception of a Surface Grinding Machine, massively 
built on a one-piece frame casting, so proportioned as to resist 
distortion and eliminate vibration. There are no unsightly nor 
dangerous exterior moving parts. The wheel head is provided with 
two hand wheels: one for rapid adjustments, the other for accurate 
settings. A large passage through the Wheel Head provides for 
water and air connections for wet or dry grinding. Table feed and 
reversing mechanism gears are of the spur type, operating in a bath 
of oil 

The lubricating system, anti-fric 
tion bearings, adjustments for wear- 
ing parts, etc., make the ‘‘Abrasive’”’ 
quite distinct from the conventional 


machine 


on request. 





ABRASIVE MACHINE 
TOOL CO. 


F. N. Mac Leod, 
President and General Manager 


} EAST PROVIDENCE, R. I., U.S. A. 


WS AGENTS 

. tover-Campbell Co., Detroit, Mile 

Motch & Merryweather Machinery Co 
< Cleveland, Cincinnati 


\tieb 





GOP J. 8. Miller Machinery Co., Pittsburgh, Pa 
: Sherritt & Stoer Co., Inc., Philadelphia, Pa 
Ogden R. Adams, Rochester Y 
‘XE FOREIGN 
Paid Burton-Griftiths & Co., Ltd., Great Britain 
ot Aux Forges De Vulcain, Paris 
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BUCKEYE 
TWIST 
DRILLS 


Beyond the Shadow 
of a Doubt— 


Buckeye Drills, Reamers and Special Tools are 









a surety in themselves of satisfaction to the 









user. They form a part—and a very impor- 





tant part, too—of the equipment of every up- 
to-date plant. They are the essence of good 
quality and the consummation of all that can 







be desired in tools which give long, accurate 






and satisfying service. 











You should at least have our 
Catalog in your shop. Write for it. 






The Buckeye Twist Drill Co. 
Alliance, Ohio 
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DUM 










For the heaviest service this heaviest Shaper on 











the market has been designed. Its attainment } 
is in tune with its size. Designed throughout for 
the severest strain, every part is made to accord 
with accuracy and durability. por ied 
} 
In harmony with its power is its sweep of opera- 
tion. The full surface of the table may be used 
on angular as well as straight cutting. No pro- 
jection in front of the column interferes with the 
full traverse of the ram. 
The column is extra wide and extended at rear iving 
long bearing for the ram. Ram is cf girder construction, 
strongly braced 
Base projects beyond table—has enclosed top, is strongly 
ribbed and has flange around under side; this insures a he 
firm, rigid foundation, an important advantage in pro / 
. ; 
ducing accurate work / 
Our circular will be of value to you. Send for it today. 
C la Ma in | Co 
e Columbi chine Too fy 
. / 
7 7. 
Hamilton, Ohio, U. S. A. / 
Agents: : 
Chicago — Stocker-Rumely 
Wachs Co 
Cleveland—The Cleveland Too 


& Supply Co 

Dayton, Ohio—The Pat*erson 
Tool & Supply Co 

Philadelphia—Sherritt & Stove! 
Co., Inc 

Pittsburgh—Manning, Maxwell 
& Moore, Inc 

Minneapolis—F. E. Satterlee 
Co. 

Los Angeles—Herberts Machin 
ery & Supply Co 

New York—The Machine Tooi 
Engineering Co., 149 Broad 
way 

Dealers wanted in open territory 
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River Raisin Paper Co. Monroe, Mich 


Sirocco Products Solved Their Problem 


In the paper forming room of this company, one of the largest in the 
world, uniform temperature is a necessity. When making a recent ad- 
dition to their plant this company installed four more complete ‘‘ABC”’ 
engine driven Fans, and Heater Units. The illustration below shows 
one of the four 11 x 8 A Engines and No. 12 Sirocco Fans. 


You can save money, by increasing the efficiency and health ot your 
employees. Let our Engineers demonstrate to you how to handle 
your particular industrial heating and ventilating problem. Our 


publication No. 27024, “The 
Comfortable Shop for Effi- 














ciency,” will interest every 





manufacturer. Free on re. 


quest. 


American Blower Co. 
Detroit, Michigan 
Canadian Sirocco Co., Windsor, Ontario 


Branches in all Large Cities. 
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Immediate Delivery From Stock 
HIGH-SPEED STEEL CUTTERS ign END MILLS 
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We specialize on Small Tools to the exclusion of ev*rvthixg cls and for Speec Our Guarantec is the strongest-——we will replace at any time 
over two years have d»voted all our efforts to HIGH SPL ED STcecxL CUTTERS amy ~ » t Aol shovs any dof 
welded to CARBON STEEL SHANKS. A'lL of the tools listed below are in stock for immediate shipment, subix 
We are now offering you the benefit of the saving we thus make in Hie to prior sil 
BROWN & SHARPE TAPER SHANKS END MILI 1WGH-SPEED STEEI HIGH-" PEED =TEEL END AND sIDI 1ILLIN¢ 
— — MOR rAPER HANK CUTTE! FOR I KE I VERTI AJ IILLI 
On No. of 
Hand No Size Taper Des tion oO f On H LD t I u 
a Hand ‘ lap 'B) 
22 01 1-4’ ‘ Spiral Riz Ha 1 > 
2 1-4 45 Strai sch i H 651 1 j 
0 , 1-4’ 5 Left $0) ) I 652 l 1 ; 
I 20 1-4’ 5 Spiral } ) " | 
69 alt 4 Straizht Rizht 62 ) s I 
Qo ; »- 16’ t Left 15 ) . Le 
2 203 »>-16 1 piral Riz 7 ) I 
1 i 16 traizht Left ) ) { 
1ON 204 ti 5 Spiral Right ‘ \ ' 
> 204 >If ) Left 2 , \ ; 
9 > 8 $ Straight Ri 5 ) r ; 
63 3-8” 4 Lett xO ~ | 
105 205 5” + Spiral Rizh 24 " ft 
121 205 8” + Left - i t 
39 6 3" a Straight Rizht 25 ‘ i No. 10 B. & 8S. Shanks to fit Spindies of Model A, Al 
53 6 Ss ) Left s4 Rig! 4, 48 Becker Vertical Milling Machine 
19 6; 3-8 : Spiral 1) | f Left 
31 7 7-16 t Straight Right is 41% R 660 j 
23 7 7-16 } Left 7 31S Lef 7 64 75 9 9 
33 207 7-16 ‘ Spiral Richt 70 $10 Righ One ] ‘ 
a<3 207 7 $ I 23 ’ Left ) ( l 1 
29 8 7 ) Straight Rizt s ) Rig f I a Y 
a5 7 ; Left ) Left . " ) ‘ 
13 08 7 ’ Spiral Rizt 4 } s Rk 
21 208 7 , Lef } i : - 
42 a I Straight ) 7 B. & 3 tf tiles of Model 3 
71 9 12 5 Rizt ‘ ) ; 1 5C Be lilling Machin 
145 2090 2 ) sy l » 7 rn, i 
44 20% 2 5 Left 17 ) s ! ‘ 07 3 
58 10 ! 7 Straight Right ‘ r 
73 10 1-2 7 Left - 
13 210 1-2 7 Spiral Rizh 
33 210) 1-2 ‘ Left WOODRUFF KEYSEAT CUTTERS—HIGH 
33 211 0-16 , Rit SPEED 
10 211 lf ) Left 
3 12 Y-1t 7 Rizt 
IS 212 oI 7 Left 
7 213 s , Ri 
9 i4 s 7 Straigt 
, 14 % 7 Left 
41 14 s 7 ‘ Riz 10 
x6 214 > ri Left j Wee DAWA Ke 
71 215 11-1¢ 7 I t ) . 
IS 17 $4 i 5 cht Ri 42 
33 17 3 4 7 Left on $33 
86 4" 7 Spiral Righ , 14 
9 1 7 Left 
11 +4 ’ Ritzt 
23 {-8 Straight Riz END \RBON STEEI 
; ~ ft ( = 
28 7-8 Le ! rAPER SHANKS 
$6) 7-8 = Rizt 
31 7-S 7 Left 
33 22 15-16 7 Rizt ; ; On Hand I f rt 
39 22 15-16 7 Lef : 
17 ! if ’ Rizht 
H 15-1 ¥ Left : : Hu : 
16 7 Rizh ; : S 
0 7 Left - o ' y ‘ 
44 2¢ ” Straight Rizt ‘ ; ) . 5 
15 5, 9 Left ; ; 19 6 . 
48 22t v Spiral Rist 3 “14 2 Ri : ‘ ‘ 
10 22 ’ LA . aad : 
- f 14 s eft ‘ 
$ 227 t ‘ Riz . , 4 ’ 
3 234 ' W Le + s 
e Ps 5 i ; 
2 235 t “ Ri ; ' ‘ 
6 36 i 3-8 rT) Straizl ’ 2 ti! 
Ss 236 1 3-S sm) Spiral - 
4 237 7-1¢ “ S t 
) 238 2 7) ‘ 
l 238 1 1-2 rT) Lef +4 ‘ ‘ ‘ i 
; 239 l — ) ? “<< y ‘ 
240 1 ” R > 4 
240 1 Li 24 ‘ 
) 1 
4 ) j t 
2 ' 
END MILLS —HIGH-SPEED STEEI 8 ‘ 
I lL) I 3sTI 
Mit \ t i 
Ter Gace Sawrea Co i l hi : 
11 " 
HIGH SPEED &STI eo AND sil) 
UTTERS TOR I IN \ I 
MORSE TAPER SHANKS : MILI ; 
On No. of 
H ind No =i Taper Deseriy 
72 100 { l St ! Rig Ha 
24 100 1-4 I Left 
l 300 1-4” l s Rizt 
19 | 300 1-4 l Left 
73 101 5-16 l = Ri STRAIGH SHANK END MILI HIGH SPE! 
5 1Ol 5-1 1 Left No. 3 Collet Shanks to fit No Becker Vertical Milling 
16 Ol »- 16 l Spiral Left Machine. Can be n larger machines 
27 301 5-1 Rit with redu ishings Hand Dia Deca 
26 102 S ~traizt I t _ 
2 302 3-8”" l Spiral Rich On Hand Di ete Length of ¢ } s . ight Ri H 
25 302 —8”’ l Left ‘ , nd Left 
79 103 7-84 I S ht Richt 2] “4 1-2 ) ‘ 2 
2 103 7—i¢ 1 Lef 26 f 1 , 
) 103 7-1¢ I Spiral Rit 22 f f . ‘ “4 t 
3 () 7-1¢ l Left 1S ayo +" a) S5 32 
4 104 7-16’ 2 Straight Rizh i2 640 i t 7-1 
-) 104 7-1 2 Left l H4 s - 
63 304 7-16 2 Spiral Righ t fi4 7-8 “ y-16 
25 304 7-16’ 2 Left 2 H44 ; l 8 
12 105 1-2 l Straight Rig! I 45 ‘ ) 3-4 
7 105 1-—2 l Left 4 l j ; 7-8 
14a ws 19 1 piral ticht ") #48 1-8 2 5f 
ADDITIONAL SIZES IN COURSE OF CONSTRUCTION SEND US YOUR INQUIRIES 
We also make HIGH SPEED STEEL welded to CARBON STEEL SHANK and we can give you Prompt Deliveries and Maximum Quality at a Consider 
Reamers, Woodruff Key Seat Cutters, Special Shank Tools of Any Size or able Saving in Cost : 
Write, today, if you are interested in Quick Deliveries and Saving Money 


Shape, Special End Mills as well as the Standard Stock Sizes given above, 


THE GALE-SAWYER CO., 33-37 Wormwood Street, BOSTON, MASS. 
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HE trend today, among big industrial 
plants, is toward the establishment of ack 


quate Company Hospitals on the grounds. 
What are you doing along these lines? Is your 


hospital a screened-off corner of the shop, a 


dingy unused room lacking light and proper 


facilities, or is it a small ‘‘first aid cabinet? 


To put up a really efficient Company Hospital 
is neither an expensive nor difficult matter. Quite 
the contrary, provided you erect a Truscon 
Steel Building All you need is the site; 
the building comes to you in sections, ready for 
erection. 


The above illustrations show one of these 
Truscon Steel Buildings, fitted as a_ hospital 
Eaves, gables, windows, etc., are weather-tight 
Draughts, rains and storms are barred Light in 





TRUSSED CONCRETE STEEL CO. 


PRESSED STEEL DEPARTMENT 
YOUNGSTOWN, OHIO 


Representatives in Principal Cities 





abundance is furnished. The steel construction 
insures sanitation. Ventilation is free. Building 
can be heated either by steam pipe line or stove. 
When an efficient Hospital Building of this char- 
acter is so easily accessible, so economical, so 
quickly shipped, so quickly and so easily erected, 
it seems only logical that you should take up the 
question of making use of a piece of that un- 
occupied ground and put up a Truscon Hospital. 
And let this fact sink in—whether you use a 
Truscon Steel Building for a hospital, factory, 
storehouse, or for any other purpose, the struc- 
ture you put together will be in no way flimsy. 
Truscon Steel Buildings are both permanent 
and portable. They combine the permanency 
of brick with the ease of transportation associ 
ated with sectionalized construction. 


Get in touch with us 
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Don’t depreciate 
the time a man loses 





Just Step Out Into Your Shop 


and make a mental note of the actual 
production time that is lost on every 
piece of work by your men in making 
adjustments and tests of the many so- 
called lathe refinements—special designs 
that are involved and unnatural—that 
requires a long experience on the particu- 
lar lathe before a man feels sure of himself. 
This accumulation of lost minutes 
means a serious reduction in your produc- 
tion—a visible curtailment of profits. 


The AMTEW High Power 14 


will bear your serious investigation in this 
particular field of quick production. The 
naturalness of AMTEW operation is best 


indicated by its popularity amongst the 
men in the shop. Expert mechanics, 
operators and apprentices all instinctively 
use the AM TEW because of its simple 


operating qualities. 


The AMTEW High Power 14 is correct 
in design and building—amply sufficient 
“to stand the gaff” of modern production 
methods of manufacturing departments. 


Our Special AMTEW High Power 14 
Bulletin will give you the details and 
iff not a tiresome treatise on 
but just the informa- 


spec incat 1 ns 
lathe construction 


ti mn you need. 


Let us mail you a copy today? 


American Machine Tool Engineering Works 


Chicago, Illinois 
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Put Radnetics on. 
chucks-and watc 
production jump 













With Radnetics you can make set-ups in 
seconds that now take many minutes. 

Radnetics are placed on magnetic chucks 
and conduct the magnetism up to the 


plece to be held. 


MACHINIS T—Section 


your ma 











grind at any angle with 


the piece can be irregular in 


You can 
Radnetics 


shape. 
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Lawson & Co., Inc., 
416 W. 33rd St. 
New York City. 


Send me a free copy of the Radnetic 
Booklet with prices and full details 


Na me 


Address 










































Radnetic V-Block 


Just figure out how much 
time and money you are 
putting into fixtures and 
set-ups. 

Nearly all of it will be 
saved with Radnetics. 

In fact, if you haven't 
chucks it will 
pay you to put them in 


magnetic 


just for the savings you 
can make by equipping 
them with Radnetics. 


It is difficult to get more 
men; it is not difficult to 
get things to help them 
increase their production— 
and Radnetics are great 
factors there. 


Do not delay in ordering 
Radnetic Parallel Bars, 
V-Blocks, Protractor 
Blocks. 


The coupon will bring 
you full particulars and 
prices—mail it today. 


The Kar Ergineering Company, Inc. 
Manufacturers and Patentees 


Lawson & Co., Inc. 


Sole Distributors 
416 West 33rd Street 
New York 


Also Manufacturers and Distributors of the 
Radbore Head and the Radbore Of'set 


Vol. 48, No. 1 
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_ WINNER OF THE ONLY GRAND PRIZE 


AWARDED AT THE PANAMA- PACIFIC EXPOSITION ¥; 


IN THE TOOL HOLDER CLASS 





THE 
LEADER 
NOW 
and for 


25 Years 




















NY 

YOU WILL FIND IN THEM NOTHING 
=| IN THE WAY OF “PERHAPS” FAS. 
eo==5) _ TENINGS. 

YOU WILL NOTE A TOTAL ABSENCE OF UN- 
NECESSARY PARTS AND EXTRA SCREWS. 
NO BULKY, CLUMSY PROJECTIONS TO 
EMBARRASS THE WORKMAN. 


NO WEAK COMBINATIONS. 


WHAT YOU WILL FIND IN THEM 


STRENGTH—SIMPLICITY—CONVENIENCE ‘\¥ 
ORIGINALIT Y—FEW PARTS—SERVICE 
AND EVERLASTINGLY GOOD QUALITY. 














Free Catalog mailed upon request. 


"ARMSTRONG BROS. TOOL CO. . 
“THE TOOL HOLDER PEOPLE™ 
MEM N.FRANCISCO AVE. CHICAGO.U.S.A. 





ne >< 





io 
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The Bushings in this Machine 
Must Resist Wear 


— =SN a\\ 
Su 






- 
a 


lpm w el wee DP mm fp 


: OE et mamaria 
i o 


 —e«<~ 


IT ISJOF THEWIRST IMPORT ANCE that this machine should stand 


THEREFORE, THE CLEVEL AND FOL DING Rory ACHINE COMPANT 
not only ur it id 
Bound I F mintte, as se and Nios i gh ned re “We vd 


THESE OIL-LESS BU pene is S PROTECT !T AGAINST POSSIBLE 





NEG L ECT. The best ployees are sometimes careless, and there are 

ie " . ' 7 4 sre almost certain to be 
: It is at just such points t tt genul less bushings ser to best advantage 
LUBRICATED OR NOT LUBRICATED, ATTENDED TO OR 
NEC sLEC TE D, they continue to give smooth, silent, efficient service, and 


IN EVERY SORT OF MACHINERY, from motor cars, battleships and 
: - i sho ind - ‘EB Z . pe 5 +7 = *. ~ Bows 
rs ha a aeaiiiien: & nm 2 « - 


Writ } ushings he YOUR 


All genuine graphited oil-less bushings have 
always been made at Bound Brook, l. S. A 


BOUND BROOK OIL-LESS BEARING CO. 


Specialists in the manufacture of Oil-less Bushings for more than a Third of a 
Century 


BOUND BROOK, NEW JERSEY 


Trade Mark 


BOUND BROOK NIGRUM 


(G nowt Rn — ned ans (Impregnated Wood) 


Oil-less Bushings Oil-less Bushings 


Reg. U. S. Paf. Off 





FMM MMII MMT = 
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In order to serve our customers 
QUICKER and BETTER 


} 


We have consolidated the Stor ks ana fac ilities 


of the following Ooncerns: 


George Nash Co. 304 Hudson Street New York City 
Field & Co., Inc. 16th St. & Indiana Ave. Philadelp! ia 
Dilworth, Lockwood Co. 260 West Street New York Cit 
Edgar T. Ward’s Sons 54 Farnsworth St ,oston, Ma 


George Nash Co. 646 Washington Blvd. Chicago 
Dilworth, Lockwood Co. 394 Frelinghuy sen \ve Newark, \ if 


under one name 


EDGAR T. WARD’S SONS COMPANY 


Offices and warehouses still maintained at the former addresses 
but the entire business is under one name and management. 


INCREASED STOCKS 
NEW AND ENLARGED MILL CONNECTIONS 
UNIFIED AND IMPROVED ORGANIZATION 
Assure our former and new friends of more reliable and satisfactor 


. , 7 P 
service than ever betore. 


Our Warehouse Stocks Cover the Following Lines: 


Steel Tubing Tool Steel lempered Steel Stri 

Shafting High Speed Steel Watch Part Steel 

Cold Drawn Norway Bessemer Steels Special Shaped Ste 
Iron 

Screw Stock Electric Sheets Drill Rods 


Spring Wires \lusic Wire \lachine Keys & Ra 

C. R. Carbon Steel C.R.Strips& Sheets Foundry Pattern Plat 
Strips 

Cast Steel Wire, Alloved Steels Copper Covered Stee 
Rods and Bars Rods 








Edgar T. Ward's Sons Company 























(Address nearest 
646 Weshington Blvd 16th St. and Indiana Ave. 54] rth Street 
CHICAGO PHILADELPHIA 
+ Frelinghuysen Ave 304 Hudson Str 
NEWARK NEW YORK CITY 

















Buyyng—A MERICAN MACHINIS T—Section Vol. 48, No. l 

















ILLUSTRATION SHOWS 42 in. LATHE 


POWERFUL GEARED 
HEADSTOCK 


The headstock contains 10 gears only 
xclusive of the three gears in the drive 
from motor). T te eears are all of steel. 


The internal gear in the faceplate is a steel 


quid 


forging forced in the faceplate by hydraulic 
and secured by screws. All bcar- 


bushed with bronze. The simple 


_ tn 


n, Massive proportions and steel gear- 


| 


ive power and durability. 


HEAVY DUTY APRON 
apron of this lathe is also of extraordinary power. All gears are steel 
up to 16-inch diameter, and larger gears are steel castings. Positive, 
lutches (patented) are employed instead of frictions for apron and 


overhung gears even rack pinion has support 


(ae5-e BUILT IN 32, 36, 42, 48, 54 AND 60-IN. SIZES 


J 





LARGE LATHES 


THE HOUSTON, STANWOOD & GAMBLE Co. 
CINCINNATI, U.S. A. 
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Supporting 
the Line 
of Industry 








The industrial problem of the day 
is how to save power and conserve the 
diminishing fuel supply. 


Transmission losses due to friction 
of plain bearings amount to from 20 to 
40° of the total power used in the plant. 


SKF Ball Bearing Hangers will ME ONT GI H 
reduce these losses over 33°. This saving 
alone will make their installation a profit- Nc: 


able investment. Then too, the lubricant savings 
and the impossibility of hot bearings is an item 


i BALL BEARINGS 


We have a special catalog describing their use in 


your line of business. Send for a copy Automatically self-aligning and fitted in oil tight 
SKF BALL BEARING co housings which prevent oil leakage 
2 
HARTFORD 225 CONN. 


WNP 7 \; 


o~| ~~" 


om ; , ; 
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The Value of Oxy-Acetylene 


And Davis-Bournonville Apparatus 


has never been so fully demonstrated as during the past year of government preparations 
and demands upon the foundries, steel mills, munitions plants, and the entire metal- 
industry, and particularly in the great shipbuilding program. 


+ * 


"08 .8.Se5e8: 


Exclusive developments in mechanical cutting and welding with Oxy-Acetylene and Oxy-Hydrogen 

have been of invaluable assistance to metal workers, coupled with highest efficiency in results and lowest 

operating cost he Radiagraph cuts from }-in. to 20-in. steel plate, in straight lines or cicles. The 

oxvgraph cuts in any direction, according to pattern or drawing, along straight lines, curves or sharp 
Speed from 3 to 18 inches per minute according to thickness 

roviding portable hand welding and cut 

nost complete installations with acety 


id hydrogen producing and compressing 


Davis-Bournonvillle Company 
General Offices, Jersey City, N. J. Factories at Jersey City, Elkhart, Niagara Falls, Ontario. 
Government Sales Dept., 412 Colorado Bldg., Washington, D. C. 


DAVIS 


/f 


’ 


\ APPARATUS.<| 
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OU will want 

to prove lor 

yourself the ex 
ceptional merit of 
VENUS, the big- 
gest selling drawing 
pencil in the world, 
and we are glad to 
forward test samples 
to you. 









¢ Just fill in the coupon and we shall 
send you free a trial box of VENUS pencils 
rie and the splendid VENUS ERASER. 


a rr rn -—— a, 


SAMPLES OF VENUS PENCILS AND 
THE VENUS ERASER 





—— — 4; 






FAVENUS* ecg SAMERICAN, PENCIESO.new von ie 





HHA VE NUS Minauings AM ERICAMIP ENGI LUGO NeeibE alleen 
« VENUS- Daqwing » AMERICAN PENCIL CO. New Yor 


1B+VENUS~Drowing sAMBRICAN PENCIL CO, Nmw Von 





BB«VENUS - Qiaming * AMERICAN PENCIL CO. New Yorx 
nie z = 
RS es » rk sys 


= dee ‘ : . : ~ eee rete e i Ae 


7 4 q Because of its perfection 
| VENUS pencil is the accepted 


standard for all technical work. 


@ The VENUS lead is wonderfully 


smooth, and even, true to grade, and 
without a particle of grit and harshness. ro 
The cedar is of the finest stock, chosen oo” & 
especially for its excellence in pencil making. SN 
17 black degrees from 6B softest to 9H oe” ROLY 
hardest. ? ro 


Mail the coupon! e 


American Lead Pencil Co. eens 
227 Fifth Avenue, New York 27 ge ae 


and Clapton, London, Eng. o 
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Williams’ “AGRIPPA” Tool Holders 
Back of the Front 
Over Here and “Over There” 


One by one, from the British Empire, from France, Italy, Russia and 
Japan came the war calls fort he ** \¢ sR rr .- ‘The Modern Te 0] I lolders 
and they went fort] 


h. 
NOW HEAR AMERICA’S CALL! She too must save time, labor and 


1 our government has therefore 





high-speed Steel, an 
t 


Drafted the “AGRIPPA” by the Thousands 


for use over seas and at home, because they alone save the most machine 


time on the job, lose the least repair time off the job and need the least shift- 


; ig dese 
ing between the jobs. 


‘The mechanical advantages which gave Williams’ ““AGRIPPA” Tool 
Holders the preference over other tool holders at San Francisco in 1915 
ontinue to give them a like preference in the demand for government service 
in 1917. 


\ 


They’re ‘‘doing their bit’’—they’Il make yours easier! 


J. H. WILLAMS & CO. 


‘‘The Wrench People’’ 
35 Richards Street, Brooklyn, N. Y. City 








The Planing Tool's serrated ring affords 
The Boring Tool takes any size or varied and rapid adjustment. The ring 


hape of bar and requires no bushings is hardened agaist wear. The body is 


heat-treated to prevent breakage 
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IS YOUR SPARE TIME WORTH 
$5 TO $10 A WEEK? 


V0 AMERICAN MACHINISTS HANDBOOK 


COLVIN anp STANLEY 





HIS advertisement is not written to sell you a copy of the American Machinist’s Handbook. It is 
written to make it worth your while to act as our representative for the sale of this book. It 
is written because in every shop in the United States and Canada, there are thousands of men 
waiting for someone to tell them about this remarkable handbook 
We want YOU to cooperate with us on a liberal commission basis 
This handbook needs no introduction to you. You already know of its value to the apprentice, 
machinist, tool maker, draftsman, foreman, superintendent, manager or shop owner . 


Mr. Hoff has sold 280 Orders Easily Secured 


American Machinists’ Hand- 
books so far this year. Now 1S the time ol ill times, to getin o1 the ground floor of q 


“Enclosed is my check for last account. real opportunity to make some real money during your noon 


Thanks very much for prompt shipment of ‘ ir / < _ . ; 
my last order. Books are practically all sold. hours Os y ur pare time, without interiering with your 
Ship another dozen just as soon as possible. regular duties 

‘‘You perhaps think it funny that I ask for S , ; ' ret « ‘ ~ : : ; 
stimu ak icin, teak 1 ane hel ti eee 8 Some ol the be t shop men in the country are acting as our 
boys and young men so long that I know just representatives They are not trained «> ilesmen. of a 
when to get them on the book question. . , : ill cams ee i Course— 

but they do find that this handbook sells ind 1] 

“(I still have an open field for approximately asily Ort} me ’ : ; GiNt SES 
400 books within the next year, and will keep easily therwise these men would not kee p on send ra 
right on plugging as my last order practically ne ers ; S'rceuer. cine . 
went to toolmakers and machine hands ins orde r and recei ing generous sales com 4 
throughout the plant. missions {trom us og? 

“The need for the AMERICAN MACHIN- SS] r fj ‘ " ] . a 
ISTS’ HANDBOOK is plainly visible with Simply fill out and mail the coupon be 4 
present-day mechanics, more so than in low There is no other expense or go? 
olden times. Men of present day lock the obligati We will tl 2 
punch, as you call it. tas igation e Wl then send you * 4 

“‘Here’s to making my record of the first full particulars regarding our ot 
eight months look rather shaky. Send me agency offer The plan is Pa 
circulars and decimal cards.”” ‘ : : : ‘ ¢ 

(Signed) F. J. Hoff. worth investigating, So let - 









us hear from you—right 
now, if possible. 


M cGraw-Hill 
Book Co., Inc. 


P.S. Better increase my order to a dozen 
and a half. 
If for any reason you cannot send the coupon, 239 W. 39th St., N Y. C. 


please ask one of your friends to do so! 








° I may cooper you in selling the 
McGraw-Hill Book Co., Inc. k= pees Sdatiaenind™ Gademmante 
239 West 39th Street, New York 
LONDON: HILL PUBLISHING CO., L td. mend me your plau 
6 and 8 Bouverie Street, E. C. 
y 
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Here is our latest 
testimonial 


aby + 





We are mighty proud of the newest 
evidence of the superiority of these 
portable tools. The highest award 


at the Panama-Pacific Exposition 





puts a new value on 


United States Portable 
Electric Drills and Grinders 


Note their make up 





(he drills are constructed with aluminum casings, 
ball bearing thrust to take up the thrust bearing on 
the chuck spindle, and are under perfect control at 
all times as the motor is provided with a switch in 
the handle for starting and stopping. 


The grinders are provided with adjustable tapered 


THE UNITED STATES steel bushings driven by the shaft and are adyjust- 


able to wear. They also have dust-proof collars to 


ELECTRICAL 4) 010) F C0) keep the emery out of the bearings. 


CONCINNAT! . O#/O ‘We have a portable drill or grinder for nearly every 
operation. The illustrations show a few. All tools 


<4 Highest Award for % wound for alternating or direct current. 


PORTABLE ELECTRICAL TOOLS 


Our catalog describes 
the complete line. Send 
for a copy and have it 
handy for future refer- 
ence. 





The United States 
Electrical Tool Co. 


Cincinnati, Ohio 


SO iT St 









Pearl St 
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Brings Every Department of 
His Factory Before His Eyes 


With rising costs for raw materials, with labor shortages, with higher wages 
being demanded, factory executives must increase the efficiency of their production 
departments to the utmost. 

Dispatching, routing and planning are important factors in production. Mec- 
Caskey Industrial Systems adaptable to this work are aiding many manufacturers 
to obtain maximum results with the lowest possible operating costs. 

McCaskey Industrial Systems eliminate recopying and re-writing of records 
by foremen and their assistants because they are based on a one-writing method. 
The work is carried on with a saving in time and clerical labor. The progress that is 
being made by any workman or department on any particular product is auto 
matically brought to the attention of the foreman, superintendent or other 
executive by this method. 


McCASKEY INDUSTRIAL SYSTEMS 


For Dispatching, Routing and Planning 


Simple and devoid of red tape, adaptable to the peculiarities of any manufacturing business, 
McCaskey systems are installed without interfering with existing shop conditions. Let us tell you 
how to increase the efficiency of your factory departments. 

There is a McCaskey plan for keeping tool records, pay roll records, cost keeping and 
stores keeping, as well as dispatching, routing and planning. Our Bulletin No. 5 contains 
complete information about each System—information of interest to every executive who would 
make more efficient his office and factory records. Send for bulletin No. 5 by return mail 
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This information, experience 
and data are at your service. 


The Strong, Carlisle & Hammond Company 
Frankfort Avenue, Cleveland, Ohio 


BRANCHES: 





Detroit 
Philadelphia I 
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Mr. Vanderlip says: 


“We have all the money we need and 
all the credit, but this war will be 
won by the output of the shops of thi: 
country 


The increased 











will help 
win the war 


1 MecCrosky Tools are sold on a money-back 
larantec (heir use in vour plant will mean 


ver costs, increased production and less l 





ic 


skilled labor. MecCroskv tool 


Produce more perfect he 
McCrosky Adj ustable ile : aan Chey 
Reamers to the irreducible minimum 
- p Make any single spindk 
Wizard Drill Press most costly multipk 
Accelerators | inishin 





lool Posts and Face Plate 


old lathe equal in speed 


itomatk 


McCrosky Lathe 
Attachments 


1) TT) 
Mmedaern semil-al 





Eat less Meat, Wheat and Sugar 
Conserve your Time, Energy and Labor 
Cut your Costs with McCrosky Tools 











A McCrosky Catalog Is a Text-book on 
War Savings 


Export Agent: B. Whitaker, 21 Stat 
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The Tilton Belt 


is not so-called but— 





Really Endless 











Really endless. that means that the Tilton 
Patented Belt is woven in one continuous piece. 
No lap, no seam, no splice ends the endless ness 
of the Tilton. Longer life follows and greater 


durability on high speed duty 


The fabric and the Tilton method of pre- 
shrinking prevent stretch. The Tilton is not 


; She 
affected bv moisture, heat nor oul. 


To convince yourself of the Tilton endless 
superiority—-send for a sample. Mention 
the length you wish. 


Arthur S. Brown Mfg. Co. 


Tilton, N. H. 


LO SLSAI EY 
; VUES 
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This Lea-Simplex Cold Saw 


Cuts Everything From Pipe to Angle Iron 


Works 9 Hours per Day—Every Day 





This Lea-Simplex Cold Saw works for the Coxe Traveling Grate Company, 
Port Carbon, Pa. It cuts round stock, square stock, pipe, beams, bars, channels, 


angle iron—work It has been on the job for over two 


up to 6 in. diameter 
years, 9 hours at a stretch every working « atisfied its owners com 


lav, and has s 


pletely. 
Lea-Simplex Cold Saws are built to satisfy rt ficiency is based on simple construction, 
rigidity and ease of operation. There is no complicated or unwieldy mechanism to hinder speed, 
nothing to get out of order. Three poi I und 1 other saw of this type strengthens 
the entire structure by taking care of the torsions Clamping arch 1 cept lly heavy and 
nootl »wwertul action ( iter cutting 

1 instantly, 


holds work in a rigid grip. Sprocket drive i 
area, and prolongs the life of the blades. Change feee 
showing at a glance the speed used; starting, stopping 
absolute control; lubrication is perfect; rapid urate, 


i mechanism gives any rate 
ind lowering blade under easy and 


raisin 
economical stock cutting ure 


Let us tell you more about the Lea-Simplex 


The Earle Gear & Machine Company 


4701 Stenton Avenue, Philadelphia, Pa. 
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This 
VULCAN 
Special Vanadium Steel Die 
a Blanked 
29,957 Saws 





Material punched 1.00“ carbon steel of an average thickness 
of No. || gauge. 

Each punch made 24 strokes per completed saw, so that this 
punch and die punched through 


1; Miles Thickness of 1.00% Carbon Steel 


Figure it out for yourself: 

4 « - aoe 7 

24 strokes per saw | _7 TT a 

148 holes per saw } 

No.!] gauge = .1200 in. thickness of metal. 

| in.+12 in. = 8.33 the number of strokes to punch | in. of 


29,957 saws at - 


metal. 

719,048+833 = 86,320 in. = 7,190 ft. = 1.36 miles, thickness of 
metal punched. 

The die was originally 1} in. thick and after being 
worn down to = in. thick was still good, but was too 
thin to be held in the press. 


VULCAN CRUCIBLE STEEL COMPANY 


ESTABLISHED 1900 
ALIQUIPPA, PENNSYLVANIA, U.S. A. 
BRANCHES 


Roston 102 Purchase Street Montreal Herald Building 
Chik ago 16-18 South Clinton Street Newark, N J 52 North Ilch Street 
Detroit 310 New Telegraph Building St. Louis 1215 International Life Building 
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The Pulley of Maximum Efficiency 


VER 25.000 of these pulleys—the American Steel S plit Pul- 
are used in the pli unt of the Ford Motor Co. of De ‘tre it. 





ley 


More than 20,000 ««Americans”’ are in use 
Electric Company’ s Chicago pli int. Over 25.000 in the plant 


of the Cadillac Motor Car C ompany. 


These marvelous ly efficient organizations use 


Split Pulleys for just one reason—RESULTS. 





MACI 


(mer 


in the Western 


11 NIS T—Section 







‘an Steel 


























Are 


Writ 








I r 





lransn it maxi 








MERICA 
PULLEYS 


m po 


N 


AMERICAN PULLEY COMPANY 


1210 V k 4 j . SA 


l S. Clinton St. 
0. 


$6 First Ave 
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Speed up those war orders with 


The Bradley Hammer 


We must keep on tl ove to answer the sively in the big arms factories, on heavy 
call for |] 


higl ssure production You duty, producing duplicate parts, a hammer 
must increase the speed with which you fill is powertul as the Bradley is essential 
those war orders on forging work The hese hammers are always under perfect 
Bradley Hammer—poweriul, accurate, per control. Pressure on the foot 


treadle sets 
fectly controlled—will quicken the action the hammer in motion As 


treadle is 
It delivers well regulated released a brake stops the hammer 

nds tremendous strain and 
in many kinds ot torging 


This Powerful Hammer is being used exten 


C. C. BRADLEY & SON, Siork 
| REIN AGE? | 1 Fra Belgiun S er! Spair ind Portuga Fenwicl Frere & OC 
Par rdde ist iodena ita Eengland, Buck & Hickman, Whitechape Road, Londor 


Oo 





BRADLEY UPRIGHT HELVE HAMMER 
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Time Is Now More Than 
Money—lIt Is Life— 














Main view of an Engine Testing Room lighted by Cooper Hewitt Lamps. 
Courtesy of Mr. W. A. Hill, E. E 


This war is going to be won by man-power. To give the man in the factory 
poor light is the same kind of policy as giving the soldiers in the trenches poor 
ammunition. 

Cooper Hewitt Light is the one onh full equivalent of the best day light. 


we a re ad ; 
here is no drop in efhciency of labor when daylight gives place to Cooper 
E witt light. Whether for the closing hours of the afternoon, or the full night shift, 


the same quantity and quality of output comes through. 


This fact is now just as firmly established as that a machine heavier than air 
can fly. Don’t waste tre doubting and arguing—accept proven facts. 





BETTER THAN HT 
Cooper Hewitt “ Electric Company 


General Offices and Works, 8th and Grand Streets, Hoboken, N. J. 


Bostor Chicago Cincinnati Ch and Ld wdelphia Pit irs 5 
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TTT MELEE eC UE | 


For Immediate Delivery 





Toeerertens 


ALMOND CHUCKS 


Powerful | Cost Less 





Accurate to 











ALMOND 
MICROMETER 





Durable | Operate 
Ask us why 





FECECEOETERECUNONSERNONEOTNY 


T.R.ALMOND MFG.CO. 24) S36? 


ASHBURNHAM 








MASS.U.S.A 25.7812 
11.6875 ie. hae 27.8437 
13.6125 7 ~ 29.9062 
15.9375 31.9687 


Teeeceeeccerecete 


PREPARED TO MAKE IMMEDIATE DELIVERY ON THE 
FOLLOWING SIZES 


VOOERAE ROR EORDOUUEEROEDUAGUEDL AGE OOTAOTAOEEDIODEROEOOEE 





English Micrometers by thousand uri Iths 
No. 140, | inch N 13 inch and 

Metric Micrometers by 1/1 m/m 
i No. 141, 25m m No. 142, 50m mand 75 m/m 
H Numbers | nd have t I 
= Al es without Ratchet $ ind Lox 
: We can also supply Micrometer Heads for attaching to machines and tools 
3 where adjustment nec irv 

WRITE TODAY FOR PRICES. 





: R. ALMOND MFG. CO., 6 Maple Avenue, Ashburnham, Mass. 


LONDON OFFICE: 8 White Street, Moorfields, London, E. C. 


PUT 


ME 


min PEPUTERUEEEEALREE TRUE EEERAETERET EERE RET TEEN TEE RER EERE CE CED CROONER TE TEETEREESEREOTRCERORDEDTLTULEEETEREEEECEEOEOERTEDERDERT ECAR OE DOGCERCEREERTEORECEDEEOERTE DEE COCOE CER OE EERE CEDEPEECEDER EEE EEREEDEROTEDERTERTE DER CEEO ETE TTOTE REA CEEAE EA ReeT OB DURSERONNETEES 












The Motor Driven 


Oliver Lathe 


An Engine Lathe that combines all 
the features for efficient toolroom and 
manufacturing work, together with 
the advantages of individual motor 
drive 

It is the 16-inch Heavy Duty “Oliver’’ 
that has revolutionized lathe work in 
many a shop 


But it is only one of the many types 
of which the “Oliver Line’ is com 
prised. To say that Oliver Lathes are 
accurate would be a platitude. But 
to give performance proof that each 
type of ‘Oliver’ has been de\ eloped 
to a point that brings more than 
ordinary satisfaction, is a distinct 


B . = departure 


Shall we show you? Sim- 
ply ask for Bulletin. 


Oliver Machinery Co. 
No. 6 Coldbrook Street 
Grand Rapids, Mich. 
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A Whale for Work! 


Here’s a Grinder which, for grinding 
tools or for light manufacturing, or ' 
both, will produce startling results. 
It pays its way and more, wherever 





THOCETOOOTEN VOTH T Neen ee eNEETY 








you put it on work suited to its size. 
Right in your plant you have work 
that demands a small machine like 
this if it is to be done profitably. 


AELUAAN SEED EROEODOOALOLAEAOEOOURODEOOUROUEOEOREREDNE 


stil 
POPVEEEDUOTECECRODOORLEOLET EEO ELETEDETELEDITIONT 


ONUAOPRASONGEAANEA 


Write for full particulars. 


OTT GRINDER CO. 
Main Office and Works: 


Indianapolis, Ind. 


OTT... 


TOULOUSE LLL 


4 Useful Handbook 


If you are interested in efhcient power transmission, you will 
find our new complete c>talegue and treatise on chain driving, 
“D’amond Tooth Form for Roller Chain Sprockets,’ a most 
useful handbook. 


HUNOHRERDAD EDD OOOO EORN 


HUCPRUATEATUAUORNH OREN OEHUEEUERN TEEN ONNODERDONENODORODEROERO ED 





PTT 





LO ! COOCETETEVETET ET 


















This booklet contains valuable data regarding the application 
of chains and sprockets for power transmission and will prove 
of assistance to engineers and others in the solution of driving 
problems. 


A new form of sprocket tooth has been developed by our engineers, which 
greatly increases the life and efficiency of both chains and sprockets. A com 
plete lesc ription of this new tooth form is included in this booklet 





Chain drives are rapidly gaining in prominence—they afford a compact 
powerful positive method of power transmission Engineers designers 
ofhcials and others who are in touch with driving problems should have a 
copy of “Diamond Tooth Form for Roller Chain Sprockets’ for reference 









Better Transmission peer ee COUPON «cee eee @ : 
An Aim— Vail coupon or write for your : DIAMOND CHAIN & MFG. CO : 

r copy today i Indianapolis, Ind 4 

Not @ Claim : Please send copy of new handbook Diamond - 

' Tooth Form for Roller Chair “proc kets ' 

© Nam s 

. 7 ' ' 

' tree 8 

Diamond Chain & Mfg Company |: *= 
g City ' 

240 West Georgia Street _ 
INDIANAPOLIS, IND. = Seaien a ae 

i ' 

ys ‘ 


Se Ce S82 OSB SB BeBe eee ee ewe eee eee ee eS 
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Used In U.S. Government Laboratories 





h WALTHAM MASS.US.A_4 


VOCEOEOLADDOE OURS EADARDEDEDRADASEDEDA DO Gb Etat cnonaeeenteaens 


Ames Dial Gauges 


and other 
necessary. 


indispensable to manufacturers of instruments 
is absolutely 


are 
articles where exact duplication of parts 

When provided with a properly devised mount they form the 
quickest well the most accurate means for determining 
whether the work is off size or not. Instantaneously indicate 
extent of error, either plus or minus. 


TO 


as as 


a 
me 


The spindle has travel of about 10 of an inch. The dial 
reads to 1/1000 of an inch and may be set in any desired position 
by turning knurled ring 
Ames Dial Gauges are used by the U. S. 
ment Makers, Manufacturers of Ball 
schools and in machine shops of all kinds. 


seapaneneanane 


on outside of case 
Government, Instru- 
Bearings, Technical 





Write for our new catalog and details. 


OCUUAOAOEREUEDEEDEOOROROL OOOO EDADEDEALADEGDOEOAAAROAO GOAN LOREGEONS 


B. C. Ames Company, Waltham, Massachusetts 


Manufacturers of Bench Lathes, Bench Milling Machines and Dial Gauges 


COPUUDECEDECECEUEDECEDED ETE OCT 


PM 


CUCTDEELTEEUEEEDEATTEEODEAT TENE EETT TREE EORTO TERT EEOAUOOEETROUTTPECUEEED OREN EOGOO EES EEOUEEDOUODEREOEEEAOTEEEAUOEREO TEEN TEENOOEENUERS 


er 


TU 





a. - 
VEPDERRDETDRELDA TRAD ree bebe ee nee ceeener een eeeneeentetga ta iat 
- . ~* 


+ NEW CASTLE 
INDIANA 
U.S.A 


CHARD 
LATHE 
COMPANY 


the high degree of accuracy, and the superb finish 
that distinguish the 


CHARD LATHE 


Chard Lathe Co., Newcastle, Indiana 


iglish & Mi ller 
W ui Pattisor oe C Cl id, 
h Machinery Company, Philadel; i Pa 


It is the design, 


pany, D 
Hill, ¢ e & | ( 
Machir ( Pittsburg Pa 


tIBUT* 
it, Mic Ogd | ds “R 


DOMESTIC DIST ir 
ll 


Mor 


N 


J.S. Miller 


Ch 
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LET HEAT ESCAPE 9 
WITH THE SMOKE + 














Poe ABOUT THIS 


A.HERMANSENCE. 


BUILDER OF INDUSTRIAL FURNACES 
WOOLWORTH BLDG., NEw YORK 


BRANCH Russia England France Sweden Norway 
OFFICES: Petrograd Birmingham Paris Wexjo Christiania 


TOOT ' 


= 


You can’t buy more 
milling efficiency— 


TTT PECTEDUCCCEEA NEED OGIOTE 











than is embodied in the design and the 
construction of the 


S & C Bench 
Milling Machine 


Whether you judge it from the stand- 
points of convenience, or speed, or ac- 
curacy of alignment 











It will meet your requirements to a 
nicety. 

The booklet which describes it will 
certainly make a worth-while addition 
to your files 


Write for a copy—today. 


Sloan & Chace 
Manufacturing Co., Ltd. 


6th Ave. and No. 13th St. Newark, N. J. 


Manufacturers of Precision Machinery, Bench Lathes, 


Drill Presses, Milling Machines, Gear and Pinion 
Cutters, Tools, Fixtures and Gauges. 
— 
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Old 


Be. Reliable 
HB “sells” 





































“Sells” put “pep” into power trans- 
mission. They speed things up and 
add “whiz” to the whirling shafts 
Why? Because they cut down fric- 
tion at least 25°,—hence less coal 
and longer-lived belts, both big items 
in these days of soaring prices 


TRADE MARK REGISTERED 





hen ‘‘Sells’’ Roller Bearings decrease 
the cost of lub=cation 50°, and 


mighty important, too—they don't Industrial plants all over the coun- 


wear out the shafts They revolve ; : , - 

on a_ hard steel shaft-protecting try are saving thousands ol dollars 
sleeve early and protecting their work- 
As to installing That’s a simple men’s eves by supplying them with 


matter and an entire plant can be 


equipped over night SANIGLAS 


Next-——but pshaw, you've read enough 
already to convince you that “‘Sells”’ 


Roller Bearings should be working Safety Goggles 


in your plant, as they are in hundreds 











of others throughout the country. Don’t wait until after the accident. 
So drop me a line writ now tor Do it now and forestall the acci- 
prices and inner facts. We'll get mai ; 

together just that much sooner aent. | he old saving \n ounce 


0 ‘ of prevention is worth a pound of 
Yours for pep, / 


cure.’ is true to the letter. King’s 


7 n > 
, 4 ‘ » 
Wh ATE ee) Goggles are the ounce of preven- 
O Manager. tion. Let us tell you more about 


them. 








ROYERSFORD FOUNDRY & Send for our catalog now. ; 
MACHINE CO. , . , 
50 North Fitth Street, Philadelphia, Pa. Julius King Optical Co. ; 


Be s 10-12 Maiden Lane 7 W. Madison Street 


R ; 0 R ‘ Hf gs. ¢ 8 1 ( 7 


Shearing Machines, Sensitive D N W YORK CHICAGO 


Tine S ; S 
























































January 3, 1918 Buying—A MERICAN MACHINIS T—Section 195 











VOCEEEUCUEEUEEEELOOULORUAAEUE AGRE UAOULTAEUCU ON ACEUAAEULAAERULOAAOROOUAEEOUAAERSAONENAAUEENDAAOREOAAORUAAENAUAOONLAQONENOOEOEOLOANENEDNOHIERE 


‘ eT TTT 


OU 


seeenennans 


Victor 


Tat Ue 





AS 


Presses 















Are built in all sizes for innumerable opera 
tions requiring pressure up to 25 tons and 
centering capacity up to 38 inches. The 
operation of the patent compound device 
on the larger size enables us to produce 
powerful and efficient presses which can 


not be equaled for their weight. 


TOPUEEETEEOTENTUTEEEEESNTOTODOOEAOTHNTORONTAODTUELEATOUOUEOEOUOU OT EECERA TOO eeEONENAORNNONNOONEORANOONE 


TO 


Victor Taps are 
sent “On trial.’ 






That why so many 
ire in regular ust 

On suspicion that a ‘Victor 
MIGHT be all we claim for 
them, many people took ad 
vantage of our trial offer 
with the result that they 
definitely ordered several 


1 them 





TULLE 


be shippec 


The trial conclusively proved “Victor to victorious 


on all tests and in every comparison 


VICTOR TAPS 


front of 





No. 26 Press 
Weight 900 Ib. 


can be arranged to adjust for size from either 
ir their entire lens 


UU 


th 
n 


rear as desired The chasers | 
upon a hardened and ground steel plunge 


» py 1 
Victor Taps are made for machine use also, and are 
lyustment 


found superior to the solid tap since with the ad 
the tap can always be kept to exact size 





Incidentally they are more economical—chasers may be 
renewed at small cost Chasers may be had in H. S$ 
Steel or Carbon 


No. 4 Press 
Weight 1050 Ib. 


UU 


Victor Collapsing Tap 


Cuts perfect threads, trips positively, operates rapid- 
ly, is built strong and 
durable 



















The very tool vou need 
for that hard shell work 
We guarantee satisfactory 
work 

We promise prompt 
deliveries 

Why not allow us 

to send you 
more inlor- 
mation ot 
our taps, 
etc.? 


Victor 
Tool Co. 





No. 3 Press on Pedestal No. ? 
Weight 975 Ib. Complete Weight 115 Ib. 


Circular tells of all sizes. Write for it. 


LLL TTT TTT MUU 


Waynesboro, Pa. © ATLAS PRESS COMPANY r 


304 N. PARK ST., KALAMAZOO, MICH., U.S. A. 


SOUUEEROUCEE TERRE ENE 











ei 
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Reduce Your Cutting 
and Welding Costs 


with this 





~ wa. 
TYPE 4-1000 


Unit 
Oxyhydrogen | 
GENERATOR 






=e 


With your own equipment of these high- 
efficiency generators, you will realize 
a three-fold economy. 


First:— You will get your gases at a sav- 
ing of at least 60°;—probably more 
over the prices you are paying for 


cylinder gases not so pure or efficient. 


Second: —You will get gases so pure that 
each cubic foot will do at least 25° 
more work than-.a cubic foot of 


ordinary cylinder gases. 


Third:—You will heve an uninterruvted 
gas supply; no delays in delivery; 
no. loss of output because of lack of 


gas; no handling charges on cylinders. 


With these facts before you, can 
you afford longer to neglect the 
economies which an 1.0.5. oxy- 
hydrogen plant weuld bring you? 


Weite for Bulletin 20 


International Oxygen Co. 
115 Broadway, New Yerk 


LONDON: Arthur Lyon & Wrench, Ltd., Caxt nm House, S. W. 
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There’s a Lesson 
for YOU in This 


HIS is part of a snapshot taken 
in the famous paper-making plant 
f£S.D. Warren & Co., Cumberland Mills, Me. 
It tells a story everv bit as interesting as that 
of any movie ever staged, as any work of art 
ever painted—-and perhaps far more important 
to vou 
The girl is one of a large number performing 
three simultaneous tasks each of which demands not 
only alert but intense, never flagging mental activity 
Sk is inspecting *he paper and classifving it 
by ualitv At the same time she has to count the 
sheets and set them aside in batches 
Yet she never misses count. A miracle? No 
l machine does the uunting for her and leaves 
her « e attention free .cr her work of inspection 
Notice: A small Root Counter is fixed beside 
her. Every time she pusses a sheet, her left forearm, with 
practically no effort or risk of skipping, touches the 
Counter knob At the given number for a batch a 
bell notihes her 
Were she to trv to count mentally she couldn't 
keep it up te save her life. With the aid of the Root 
Counter the great increase in her efficiency helps to 
fill the place of a man called ‘‘Over There 
Have you a counting or measuring problem we 
can solve like that? If you have, let us know. 


Write for Catalog U and our new booklet, 
*“Chidsey’s Challenge.”’ 


The C. J. Root Company 


Aiso Wrought Brass Hinges, MetaljStampings, Plating and 
Polishing 


18 Stone St., Bristol, Conn. 


ROOT 


- COUNTERS | 
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UNIVERSAL (HORIZONT TAL) BORING MACHINE 








Me 


" 


(ernevertt 


UE 











“WHERE ACCURACY COUNTS WE WIN” 


UNIVERSAL BORING MACHINE CO. _ Hudson, Mass. 


seecenenaceuccenel socerennt PEQTELUTEOLERTTENUUTEROEEDARTOUUNEDD EDO EEUDEREDERTOOORUERRDOE REGUL ECOL ERECEEEOOCEDOEOODGEEEOCERCCEECUEETEERODEEECUAEGOEREGCE REDO REDON ERTOEEO OLE 














“Cleveland” 
Open-Side 
Planer 











\ capacity th ’ takes in work whicl 
ould not possibly be handled on anything 
but an open-side machine. 





SIZES : ae 

26 inch to 72 inch \nd yet a stiffness and rigidity equal to any two- 
Any Length of Bed. post planer. 

You can take the heaviest uts al the quickest 


speeds. 











Catalog? Yes, of course. Yours for the asking. 


The Cleveland Planer Works, 3148-3156 Superior Avenue 
James G. Dornbier CLEVELAND, OHIO G. W. Ford 


Ere 
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sueennant 
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ble and easily handled. It is t 
UNIVERSAL DRAFTING ohne ly nandie tis no 


COC enn 
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The Size of the Table 
Bearing 
Prevents Tilting 








DRILL PRESS 


If the operator forgets to clamp the table bearing in 
the ordinary drill and the drill is not in the center of 
the table, there is a tendency to go to one side and to 
drill a hole which is not square with the work. 


The liberal size of the table bearing found on the 
Aurora Drill Press prevents this and assures accuracy 
ind production. Best of material, workmanship and a 
positive GUARANTEE puts this machine on a very 
high-quality level at a low price. 


Aurora Tool Works Co., Aurora, Ind. 


UL tt 


x, 
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MACHINE CO. 


Cleveland, Ohio, U. S. A. 


Universal 
Drafting 


Machines 
for 


Maximum 
Efficiency 


25 to 50° time saved in anv draft- 


Machine not only makes drafting 
quicker, easier, and more interest 
ing, but it increases accuracy. 
Adapted to all forms of drafting. 
Thousands of them in use in ali 
parts of the world. Simple, dura- 


Write for our latest descriptive catalog, 
It goes into detatls that will interest you. 


ing room. The Universal Draiting 


wen 


mm 
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XTREME accuracy with the least loss of time 
E in making adjustments and large output are 
prime distinguishing features of Flather 
Lathes 
Because of their simplicity, even an unskilled shop 
man has little difficulty in becoming a good eff 
cient operator 


On account of these and other features Flather 
a profitable investment in 










lathes have proved 
hundreds of shops. 
Write for Illustrated Catalog. 


a ( Flather & Company, Inc. _ fl” 
Miia _ Nashua, N. H. gs 
~ Re ems al _ 


Cut Your Oil Grooves 
Without Distortion 


There’s no need to distort the bearing, cutting oil grooves, i! 
you use The Fischer Oil Groover. Any bright boy can use this 
machine and get perfect grooves—the ma- 
chine does the thinking, lifts the burden of 
responsibility from his shoulders and does 

















the work quickly and automatical 







Why trifle with a chipper, working by hand, when 
this machine will work circles around the hand meth- 
od? Write for circular. The facts are worth getting. 






rischer Machine Company 
310-316 N. 11th Street, Philadelphia 


Chas. A. Strelinger Co., Detroit, Mich. Foreign Agents: Coats 
Machine Tool Co., Ltd., Thanet House, Strand, London, 
Glasgow and Newcastle-on-Tyne; Aux Forges de Vulcain, 


Paris, France. Yamatake & Co., Tokyo, Japan. 
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COCCCULUCLCCULCOLUCUUCULCULCUUGU CU COLCCUCCOOL CUCU CULO LUCULU CULLUM 


A Single Motion 
Brings the Dril) Over Any Part of the Job 


This Hammond Radial Drill 
specially intended for light drilling 
and tapping work. 


UOMO TLE 





Its great ‘range of adjustment 
makes it wonderfully handy in use 
while it is perfectly rigid at any 
position of the arm and has a drill 
radius of 48 inches. 


LTT na 


ALwOND HEE cy 
CLOVE eeo 


is entirely self-contained and 
only requires “hitching” to belt or 
motor to immediately start work. 


UU 






Three spindle speeds—380, 625, 1000 r.p.m. Can be arranged to 
rive spindle speeds up to 2000 r.p.m. 
Standard Wall Type (without base) can be supplied. Write us for full description. 


The Hammond Manufacturing Company 





Cleveland, Ohio 
UNITED STATES AGENTS 
Henry Prentiss Co Inc New York Chandler & Farquhar 
Boston Ve erut Machinery Co Indianapolis Ww E 
Shipley Mx haere Co Philadelphia The Strong, Carlisle 
& Hammond C Cle vela d and Detroit Marshall Huschart 
Machinery C » Chi ago, Milwaukee, St. Louis 


Ball aries ee 


UTP TTT TT 


UL 





SUETETETEREVEVETEDEVETEVETE ERECT OE RE RETO ETT TOTETET OTT ETETTTTY THTECECOUOUEOEROOUEODEOOOUEODEOEOTOCEOTOO DEO EODOCTEOOO NOTED RODEO EO ROC ERO RO et DAN iCetS 


BELLEVUE FURNACES, 


For 
Tempering and Annealing 


furnas ( is equipped with SIX burners 
i three on a side, giving an even distribution 
throughout the entire muffle chamber. 





The iffie is divided into three sections having 


two 


n 
bu rners for each section. ‘These sections 


mai ye closed oft SO th: it no more may be used 


than is absolutely required. Econom) is one 
of the chief features of this furnace—for it prac- 
tically does the work of two. 


Our handsomely illustrated Catalog, giving 
our complete line of heat treating furnaces, 
will be sent upon request. Write today. 


Bellevue Industrial Furnace Company, Detroit, Mich. 


Dealers: \ gut Machinery Co India na polis In d. Chas. A. Strelinger Co., Detroit, Mich. C arpenter & 
Voodward. 233 Br dw avy, New York Ci Somers, Fitler & Todd, Pittsburgh, Pa. Coghlin Mchry. Co. 
ledo, Ohi I A. K incinnati, Ohio. Cleveland Tool & Supply Co r 
elaind, Ohio Swit ‘d Mac hiner ry Co 5-5 Pa. Syracuse Supply Co., 
‘ S 


se Supp ( Bult 








Tet 





VONUUUVUDEDUOUTATOEEEAAUAOOOANATA OU EDENANAOTEREOEOUOODEEGUUAOOOREONOAUOUOORONONUEOEEEEEEOOES 


VOTUOUEEAAEEEEO RTE 


























TOPEUEAEOPODE AOE OD ORDO RO ROEDOOORD 


SOUOUED NO NOEODOEOADOREEOEDE 


TULL 


Heeeeennecanonennonny 


PUUDUDEADUERUREOEOOEOO ARE EDEAOEAEEDORDD ROG etn edn tiees 








January 3, 1918 Buying—AMERICAN MACHINIS T—Section 201 














The 
ANDERSON | | It Takes But a 


Machine 


' a Single Cutter 




















With the Anderson Die Forming | ) 
Machine a revolving helical cutte: | 
1S used, aking a miliing cut. lt 1S 

that distinctive form of cutter which 

gives this machine its great speed 
and accuracy in finishing irregular 
forms. 














i ° | Note these specific reasons for the superiority of the Anderson er the re 
For Finishing ciprocating file 


1 Work alwavs drawn down on table during the cuttings 





Threading dies. | 

; 2. Chips carried downward, leaving the layout on top of work alway 
Blanking dies. plain view 
Irregular shaped tem- 3 A wide range of contour surfaces finished without change of cutter 
plates. | } In a given time the Anderson will remove far more materia! than the re 


ciprocating file 
The Anderson Die Forming Machine will make big savings in 
your toolroom. Ask us for the details. Write for Builetin-—today. 


Formers for cams or 
profiling machines. 








Irregularshaped gauges. | | | 
Small metal or wood ] | ° . ™~ 
patterns. | | 3) The = Anderson Die Machine Co. 
nature. ~ ey 6 | Bridgeport, Connecticut 

} 








i SUC CLEC LLL CLL CUL UE ULOLLULCULOLLU LULU CUCU TUUPEELEREERDEE EE THe 








ENN eae 


OHIO—A Planer of Service— 


Past, Present, Future isin aaa 


Shapers 
Since 


1887 








The utmost care is given the machining, finishing and 
assembling of every part that enters into an Ohio Planer. ( 
Initial accuracy is secured by the careful assembling and ~ 
testing. Continued accuracy is insured to the user by 
the proper distribution of strength—by the durability of 
every detail. 


For the details of these highly produc- 
tive machines, write to us for Bulletin. 








The Ohio Machine Tool Co., Leighton St., Kenton, Ohio, U.S. A. 


PULUUPREPEEEEEEEOC Eee eee eee beeeeeant me CUCEUEEE TORTIE 
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Fits Any Make Drill Press 


nd equally efficient on al/ of them, is the ‘‘B-T’’ Reverse Tapping 

\ttachment It eliminates the necessity of reversing the machine 
spindl Simply raising the spindle reverses the tap—the machine, 
| | meanwhile, goes ahead at full forward speed. 







A reverse speed twice that of the tapping speed is given by an internal 
gear drive It is friction driven— automatically adjusted by the 
amount of pressure the operator puts on the drill spindle. It saves 

taps, trouble, time and money 

Can also be had with positive drive. Both 

plain and friction chucks are fitted with jaws 

to grip round and square end of tay 


Get the details In our Bulletin. 
Write today. 


Bicknell Thomas Co. 


Greenfieid, Mass. U.S. A. 


IB T” Reverse Tapping A\ 





| | 


TTT | THT MT] 
1 HTT | 

















mm 


PUOUHAGEADAL DAE DELER ERATE CERURAEEDOE TEE DEDERDED DEORE EOD EEUEEDRERA DEAE EED EEE 


One Place pine a Gives You Better Service 


Think of the advantage of being able to tip ort the blade of this universal 
metal cutting band saw 45 fade to right or one . It is mounted on two 
] 


flanged wheels supported by a rigid frame, which is pivotally carried on a 





frame or cage under the table. 


Marvel Metal Band Saw No. 











COCO 


PATENTED 

= is complete in every detail. It is a 

= means to faster and more exact produc- 
tion Write today for our Bulletir 


Armstrong-Blum Mfg. Co. 
347 No. Francisco Avenue 
Chicago, U. S. A. 


SUODOCCOLOUURODEEREAGGEEAERGHOEEN TEA HAateaieE 


TOPURREHODAADODONOADHGH OURO EON OUENNDD 


Siu DOUATEOUDEDE UA EO NETO COHUHREOEONO NOONE DOOATUDUPEDOEOCONOROREUEOEOEORORGECEREDADI EGON TTL 





SOUL ed 


tienen 





BUT 
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R. G. Haskins y ~ 
547 W. Washington Blvd. 
Chicago, Ill., U.S.A. “Smee 


The 





Buying—A MERICAN 


ishing machine. 
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The “Electro” drill, with almost human 


understanding oi the intricacies of those f —— = ~ ee 
ticklish jobs, responds accordingly. De- 

spite this sensitiveness, the “‘Electro’”’ is ! = 
trouble-proof, maintaining a perfect ac- f 


curacy indefinitely — assures minimum 


friction and maximum life. 


If you wish tools that re- 
spond to your every require- 
ment, day after day, send 
for the Haskins circular. We 
stand back of our every 


machine. 
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The Haskins Device Saves Time and Labor 
The ‘‘Strand’’ Flexible Shaft ' : 


will save you money at every turn. It will turn your \ 
lathe into an internal grinder or a buffing and pol- 

Being portable and flexible it is 

especially adapted to work which is too heavy to va 
get to a stationary machine. ya 


*‘Electro”’ Drill 


oe eee 


——— 
ww ~ a ng ee i er Ally 
i | pint 
PITTI TTT TTL UEC UOC Hin HULU 





tt 
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Especially Interesting 
from a Manufacturing 
Standpoint 


is the Bickford Vertical and Horizontal 
Milling Machine. 


The feed levers are all conveniently arrang 
The vertical and cross feed screws are ea 
provided with hand wheel and gra luated co 
lar, and all clamping levers are easy of acct 
The table is fed in such 

tendency to chatter is removed, thus ¢ 

ing’ a ve ry not eceable fault ! ont ma 

The vertical attachment ple and entir« 
self-contained. It has provision for adjustmen 
of 90 degrees in either directior 

An excellent manufacturing machine but 

an accurate one for the toolroo You s 
investigate its  possibiliti n } ! 


Write f 


Bickford Machine Co. 


Greenfield, Mass. 


Ud 


TULOTEONEEON ONE 








TUCECELELE LLL 


PUCUUTTOOEETOETECT OTT 


TUTTEOETNTNT ETA A Teer 


THTITTECETEPTITET 
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seneen " wae none ' " TL TOEVEDECHTETETEUELECEDEEDOETRDRRODOUDOROGEDED ED HTN OH DEOEDNOUOORO DODO OHOTEODNE sonenen vt canenenenes seeeeneeetenens TOCEOEDEEUREDOCOECEEOEEDEDUEOLEDEODERTE DRDO EOE ROEDERTEOOOCR RO EDEDORORDOROIGOOOT OOP: 


Drilling at Different Angles Pr 
Without Removing the Work 


lwo other anel ty the ime prece ol vork ire nown in 
the illustration Lwelve hol ire drilled in this piece it 





CUOUEROOODRDODOAEDG AAO RRGEAGsAAsbataiAaaaaal 


SeCeUEOHOHDUEEOOEOAONND 


Various angle without removing it trom the 


UNIVERSAL 
ANGLE PLATE 


CUAAOSEET CARO EDARASASDMSE AERA AA ELLA 


Tr 


And the holes are right; there 1s nothing complicated 

the Universal Anv horizontal angle, within 360 

nd any ertical angle within 90 degree can be had 
quickly Che work is held firmly. How much tim 
now taken in set-ups and readjustments on your drill pre 

é milling and grinding machines, et Save MOST of it 


Keep the machine going and the operator on productive 


WortkK 
Continued in next week's issue 


The ‘‘Universal’’ Bulletin Shows How. 


Boston Scale & Machine Company 
381-389 Congress Street, Boston, Mass. 


OUAHUVUDUCEA DERN ORODCLEDEO OO AEEEDEDNONAUADEOTEOEDERDEOPOOEDDOETDEOERELOROEOEUEEEROEEEOOTOETDOOROEEOROHOEODEGROEUOGUEEEOELEAONOERCHAEEAAOBORHEeUHtUHOED 


POCECEEREGUEOEREREDON DEA EEELONEETORETEGEEDELEAUENEEOEOEOORA EEC ECOEOREDEUOGODEDEOEEOEOOEOROOEDORORE ROGER OEOEEDEUONODEDOOOROEEEEGRC DEO ECEOeET ON OsEO® 





The Satisfaction of N & B Saw Users 
is Reflected in Repeat Orders 


fhe number of Nutter & Barnes 
Automatic Cutting-Oti Saws that 


t} 


are made on recorders is really the 





most convincing testimony vhicl 
we can present in their favor 


The users of our machines include many 
of the best-known manufacturers of ma- 
chinery and tools in the world. Most of 
the principal steel manufacturers and 
warehouses, also a large number of the 
automobile makers, important industrial 
stablishments, railroads and government 
workshops use NUTTER & BARNES 
HIGH SPEED AUTOMATIC METAL 
CUTTING-OFF MACHINES 


Six sizes up to 12 in. capacity and auto 
matic saw sharpeners. 

Our engineers may be able to sugvest 
‘ost-reducing methods to fit your case. 





Machinery Division 


Greenfield Tap & Die Corp. 
Greenfield, Mass. 
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SLL TULL T PTTL EEE CELL Pe EE UP 


Let an “AMERICAN” 
Do It 


Do your Heating Treating in “American’ 
Gas Furnace and Heating Machines 
and get a uniformly correct product— 
spoilage eliminated. 


GAS is the fuel for such work—none 














other can equal it. 
Batters f Heating Machine 
Our Line Includes: 
Pressure Blowers, Gas Blast Furnaces, Heating Machines, Blow 
Pipes and Burners, Case Hardening Machines, Rotary Annealing 
Machines with Sealed Retort, Coloring and Tempering Machines. 
> Write us- 

American Gas Furnace Company 

Gas Engineers and Manufavturers : 
24 John Street - - - New York : 











BTliy POL CULL CULL CCL CELL STULL LLL LLL TULL LLLLLLLLL AL LLLLLLLLLELLLULLLLLAR LLL LLL TEETETETOTOETENTREDERETEETETEEEE TOT OETET TERED ERTETT TREE TREE TELE PTET TEP T ETT T Tee ere erre Teer eevee ereeeeree gee reri ey 


RUS H Do you order your Gears with that 





stamp or have you a WHITON? 





But 
If, on the other hand 
GEAR CUTTER in 


r Worm 


ttle WHITON 


ut with- 


inch [act ind l 

out waiting. This time-saving alone 

pay for it and besid vill pertorn udial 
milling, ute taps, reamer Write for our 





| /D.E. Whiton Machine Co. 


New London, Conn 


Whiton”™ Chucks are sold and kept in stock by 
| dealers all over Europe 
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Facts! 


That's what it sa’ n the cover and 
that’s what vou'll find inside Facts 
that are of the utmost importance to 


the man who uses or ought to use 


pvrometet facts drawn from actual 
experiencs with the Heraeus Le 
Chatelier Pyrometer the Ultimate 


Pyrometer 


If vou're interested in facts, and 
have not vet receivedthis booklet, send 
for it now It's Bulletin No. 2, and 


you ought to have a copy 


Charles Engelhard 


30 Church Street 


New York 
































QUVUUNOAUREREODEEESEDEOUAGOELEEAAUUSUOAAOUERREEEEOUOREEOEA TEENA ENE PTE LLL SU 

I omorrow: Perhaps 
: About the Pipe Threading 2 
: Don't leave arranging for it until the last mo = 
2 ment and find that the highest efficiency Pipe - 
: Cutters and Threaders are outsold ; 
q Even if you are not Outte ready for the Pipe Threading, it = 
i behooves you to make preparations for it today = 
= Today, we can accept orders for the Forbes Pipe Cutting = 
= and Threading Machines with a promise of prompt E 
: delivery. Tomorrow we expect we will not be able to = 
= make any promises, for by the looks of things there i big = 
= demand for later deliveries = 
2 And, as you no doubt know, a Forbes is the latest machine : 
5 of its kind 
The Curtis urtis Co. | 
: 66 Garden Street, Bridgeport, Conn. : 
a sanreeneenen GUC UUUUUUCC UCL LULLLLELLLLLLLLLLCLLLLLLLLLLOLLLLLLLLLLLCLLLLLLLLLLCCLUCCLULLLLCLLCUL LC PEGEOTUTEREEREAOROCEREEAEDOGCCEEEEEEEEEEE sovencenenuevvervennenocnacnuenneaneunesuenenneanenie 
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PS 
QBEK Gg 





rapid 


Don’t handicap your men with poor tools. Make them reall; pro- 


srovidine them with pipe machines that can be operated easily, 
hreads will be good. ‘The threading 
no handling of 


High 


ducers by 


quickly, and with the assurance that the 1 
speeds are obtained through the speed change gear box belt 
High speed steel cutting-off tool regularly furnished. speed steel dies 


can be furnished if wanted Send for a catalog. 


Bignall & Keeler Machine Works 


Edwardsville, Illinois 


aN 


#8 








WHCeven eae 





UT rrr 


UL) nT Trt 


TTL 


FOUPUTDEDTEVERECTEDERDORD ETL ETERT ADORE OODOADIAREEOEETED 


Universal 


No. 2 
Universal Tool and 
—— Cutter 
Grinder 


table is on one \ ink 
















Travel of 
It is gibbed on both sides to the 


sity for this 


flat way, 
saddle You kn 


gniment and giving 


mw the nec 
rigidity 


All controls in easy reach of operator 


you also know of this necessity 
does NOT 
DOES, up to 180% You « 


The kne swivel but the head 


It will grind cutters 9 in. diameters oss 
innot fa to 


on centers. Will grind face mlils 16 

in. diameter and all regular cutters, realize what a necessity this i Naturally 
reamers and tools within its cap ull the ordinary features, such as sound 
ari r soothawt ; fia] 4 ; : : 
acity withoul ness of construction, are as they should be 


This Grinder is an evolution of many 


years experience and the many new 
and exclusive features have een 
created and incorporated because e oOo Ss 
of their necessity 
7 7 

thie daaanllin Engineering Co. 
be thrown 12 in. below center of 
spindle Probably YOU have ex- Alliance Ohio 

wg 


perienced the necessity for this 





FUCEOVEDEEECRONTOGECUELEROEDOETECOETIOCECCETRORER TERT ETON qereneeeet 











mnt SUOPETEPEVEPECEDORE*OSUEORERURGETECEDODEENEEDONNS 


UU TONCEOEOUTEDEONTOOEOEOODODO DONTE Tet 
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PEERLESS. 





PEERLESS 
Bek" 
Va) 


ec UCC 


VODDAAUONOSUDOSOEONEOEOUDOEOEOHOOROEOEENDOREOETEDAGEEEREOtONG 


SUCLEENEDN AN tatiOE 


retit 


tint 


TILL Ee 


2OR 
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Pannier Bevel Alphabets 


These alphabets are specially made to meet the most severe requirements and their 
wonderful durability will save a considerable part of the money which ordinary 
stamps would cost you on a year’s work. And in circumstances, under which ordin 
ary stamps crumble and break, these stamps stand up day after day, delivering 
efficient service 


We manufacture a large variety of stamps. Write for our catalog. 


Pannier Bros. Stamp Co., Pittsburgh, Pa. 























Warehouse Service F or the East 


i | FOR THE CONVEN- 


IENCE OF THE TRADE 
WE ARE CARRYING 
IN OUR 


Boston 
Warehouse 


THE LARGEST AND 
MOST COMPLETE 
STOCK OF COLD 
FINISHED STEELS IN 
THE EAST. WILL CUT 
TO ANY SPECIAL OR 
SHORT LENGTHS 








MONTHLY STOCK 
LIST ISSUED 


COLUMBIA STEEL & SHAFTING CO. 
MILLS EASTERN SALES DEPARTMENT 
AND GENERAL OFFICES | AND WAREHOUSE 
PITTSBURGH, PA. BOSTON, MASS. 








SALES OFFICES— CHICAGO CLEVELAND DETROIT PHILADELPHIA 
NEW YORK WASHINGTON ‘ 
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Vanishing Coal Piles Are 
Something to Worry About 


It will be Aarder to get 
knows that from one-quarter to two-thirds of 


Coal is hard to get 


generates, never reaches the point where it 





doing some serious thinking 


You probably can’t effect further economies in the production down of plant; no removing of belts and pulleys; no building 
of power the power PRO of staging 


DU! 


inaccurate alignment 


Anyway, write for our Illustrated Catalog No. 10, giving complete details 


Kinkead Manufacturing Company, Boston, Mass. 


And the man who You can keep the shafting straight; you can avoid that enor- 
the power it mous waste of power and SAVE THE COAL PILE The 

is required is Kinkead Aligning Device makes it simpl It is adapted to all 
conditions will align all kinds of shafting accurately, will reduce 

friction from 15 to 50 per cent We cuarantee it No shutting 


3ut what have you done to ulilize 
ED? Fully one-third of it is lost by friction in trans 
mission, and most of that friction is caused by crooked shafting Let’s give you the performance facts. Or better still, show 


> 
. ae “ . « 
4" 4 ye ite 7 ‘ 
a) ot Aan | y 
Oa ee. a 
: bio lj -<Z we. 














you in your own plant, without any obligation to you. 

















S100 77H 


Ceereeeeeneninnin 


PURUEPEOONEREAGEOENE 


TL 


TOLL 


CU 





Furnished Either 
With or Without 
Arbor Shown Here 





TightenIt Withthe Thumb 


and Forefinger— 


Then begin drilling. The jaws will do the rest. They will take hold 
on the drill with a sure grip, and the harder the pressure on the jaws 
the tighter that grip will become 


THE NEW BRITAIN DRILL CHUCK 
Hand Operated — Wrenchless — Ball Bearing 


will do all that can be claimed for any drill chuck. It is hand operated 
and has no exposed gears or threads to become clogged or break 
Ball bearings reduce friction to the minimum 

The tight grip lessens the drill’s likelihood to slip and thus adds to the 
life of the drill. All wearing parts are hardened and the chuck is tested 
carefully for accuracy. 

Acquaint yourself with our unsurpassed facilities for furnishing stand 
ard and special chucks of any kind and the highest grade of iron 
castings. Our catalog ts free. 


Union Manufacturing Company 
New Britain, Conn., U. S. A. 


New York Office: 26 Cortlandt Street 


Ue 


LULUTAUOAOAAERREONNOODOOOOEOUODEUEUUAEOEEEDALEEHEEEEE 


POCUEEEECOELARGRECRLEECCECEOCEE CURE EACCLEREOTELEEEOE 


CUCEGEETORE ROGER HeHeEEE 


TU 


TECTU CETTE DUE DEERE DOE PORDO MA AARREET PETE EEL 


© 
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CoOPUTTELEUTEUE OTOP 


DRILL SPEEDER 


For use in Drillers from 20-inch to largest Radial 


QQOUHETANGA NL ONNEPUNTDDO ERA TERADED CASO CHNUTEAU ERAT ERA EEOUOERUEEAU EEN TEETEAE EAT TED EDERAL ERED EEO TER ODEO AORTERUEERET RED ERS TREE TEAC EEU LOUDER TERETE EEU PEELED ETE 


DRILL VISE 






INCREASES 
ies with a. Lhe SPEED 
$20.00. List. 3 
‘itches winut: = TIMES 
shee BLE 








PULL iin ee te 





Fig. 1. 1. With Jig Attachments 





For Twist Drills 0 to |-in. requiring speeds up to 3000 r.p.m. 





Hint 























Ww 

= 00 
= lways tor an 
= & ls Li = 
= pl nd : = 
= t i hold rk = 
Ss f | liling \ ut ; " = 
= — rf 
- c€§ — = +1 = 
E SS M hol i - 
= “ t = 
: ’ ait. v7 . 
= = <] Fig. 2. Without Jig Attachments ~ 7 mt = 

o « g = 
= A = 
— | 7 \ L = 
: ® aD » = 
= | “a ax \ All Patented Send for Catalog = 
= } 7 = 
PNA ERS ) Th Grah Mi C se remtutine E 
= ~, P A ~ 4 P ; = 
: L = , e Graham tg. Oo. rew : 
: a » er Provider } = 
= - + — 7 Great Britain—C. W. Burvos fiths & C = 
= . . , France, Italy, Switzerland, Spa 1in and Holland Ti : Nos. 3B and 4B only. s 
= Fig. 3. V-Jaw for Round Work Fenwick Freres & ¢ There are two other styles and sizes. = 
a Me HEH THUMM & 





and noize Po in 
made of ‘finest 
obiainable rawhide 


RAWHIDE GEARS 
AND PINIONY. 
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With the Woodstock Safety Tapping Chuck you can 
secure 95 per cent. of the st h of your tap without 


the slightest danger of tap breakage. 


UT 


breakage. 


ya Sy 
; et mth oi 


& 
<3 


PICT 





MITT 





suffices. 


TOC eee eee 





uti 


RANSMISSION Bear- 


ings, being absolutely 


wen 


dustproof and oilproof, elim- 
inate the expense and annoy- 
ance of frequent lubrication. 
And of course they reduce 








POORER 


power cost because friction is 
largely done away with and 
there is no loss in transmis- 


s10n. 


Let ussend you full information 


Transmission Ball Bearing Company, Inc. 
1050 Military Road, Buffalo, N. Y. 


Chapman Double Ball Bearing Co., Ltd., 339-351 Sorauren Ave., Toronto, Ont. 


pruserereei Tl UU 


Hee eee eee THT HAVUUCECERTAE CEEOL 


PUOUCCCLLC ULC CULL LLL 


When a tap 
binds in work or reaches the bottom of the hole, the 
Woodstock automatically releases, thus preventing 


TULLE LE LLL 


At high 


Style B 


W 


A friction cone renders it very sensitive as well as 
powerful. The tap is held by the square instead of 
the round part. Pressure is put on friction cone by 
a spring and maintained delicately and accurately. — 


TULLE 





PEPUOTTOEENUEEADAOATEEEAATEEEAATTTEE TERE LA TTEA ET TEE E ET EEAAT DEEL OE ERENT TTETT TEESE TT ETEATTEEEEOTEEEEU TE ORSEAOOSOENAEOREO EGAN TEEREEOUEELUUTEEOUUREREAUOEEOUUOEEEEUUUEEULTEREED TERED CEERAUE EEUU EEEEAU ECON E TEEPE OEEEA TEER ED EEA EEE ACEP 


THe eee 


Lubricate Transmission Ball Bearings Once a 
Year for Ordinary Temperatures 


If the temperature is less than 100 degrees, lubrica- 
tion once in six to twelve months is found to be 
enough for Transmission Ball Bearings. 
speeds and temperatures, attention once a month 
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““SPRACO” the Paint Gun | 


NEEDLE VALVE THUMB NUT 


VORUEDER TORE OTAEOaOAEoEE 


LL 










Just grasp it 
like a revolver-— swnoun 
then SHOOT on vawe srem — 
the paint— TRIGGER 
and save 

MEN 

TIME and 

_ PAINT! s 

Beats brushes— Get ILLUSTRATED Catalog No. 10. : 
gives more even 
coating and gets SPRAY Engineering Company 


Also Manufacturers of Shell Coating Machinery 


; / 
into everywhere: 93 Federal Street, Boston, Mass. 


"~ NEEDLE VALVE LOCK NUT 


“—~ VALVE CAP 
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The 
Greatest 
Strength 


The 
Longest 
Service 





Reed Machinists’ Vises—They Never Break 


You can put Reed Machinists’ Vises through the hardest service without the slightest particle ol 


danger 
Reed Vises are made to resist the strains which put the ordinary vise out of business. No amount 
of ordinary hard service will affect them, and they will stand an extraordinary amount of abuse. 


It will pay you to test and try Reed Vises. They are positively the strongest vises made. 





Write Today for Descriptive Catalog 


Reed Manufacturing Co., Erie, Pa., U. S. A. | 
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Quick Change Speed 
Change in 2 _ seconds 
Most Efficient Drive 


No belt troubles 
Safety First 
All parts protected 














Superior to any other 


The American lT'ype Founders’ Co., Jersey City, N. ].. 
say: 

“We believe the Sipp 4-spindle drill 

which we purchased of you some 

months ago has some features in its 

design which are superior to any of 
We 


might also state that the workman 


the other presses we now have. 
ship on this machine is first class.” 


That statement 
but it is true. 


is pretty strong, 
Write for a 


“superior to any”’ 
Bulletin No. 4 tells why. 


copy. 


The Sipp Machine Company 


Erie R. R. Avenue, Paterson, N. J. 
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“Sterling” 


COCUTVCEUDEDEDOUUOEEELETOERETOOEPEREE EET 


UUUUEACROTEVEOTOTEN ENCE AN ELEN RONo EATEN 





DUPTTETT TVET EDECDEVEVERERYETITET 





OULU LLL 


ane 


ui AALAANALLUAADAAADUOAGREAAARELAAAAAEO UA AREEEE EET 


Grinders 


“Sterling” Grinders are well designed, carefully built machines that can be 
depended upon for close accuracy and speedy production on any work within 
their range. They are simple machines—highly skilled operators are not neces- 
Sary to secure best results. 


Universal Tool and Reamer Grinder 
The table revolves entirely around the 
Gibbed slides take 


Completely universal in all movements. 
head, permitting the use of the wheel at any desired angle. 


the travel of the knee, which revolves around a center column, and which can 
be locked securely in position before moving the knee. 


This feature is very 


important on work requiring close accuracy. 
oi the possibilities of this little machine. 





Ask 
for 
details. 





It will pay you to look into some 





Plain, Universal or Crankshaft Grinder 


A heavy machine for manufacturing purposes; “hand or 
power feed tables; takes work up to 50 inches betweeen 
centers; three point suspension is a feature, by means of 
which weight is carried at the same points and strains 
always come through the same channels many other 
advantages. Prompt deliveries 


McDONOUGH MFG. COMPANY, Pests tee: WP 





YOUNG, CORLEY & DOLAN, Incorporated 
115 BROADWAY, NEW: YORK CITY 


NEW YORK AND EXPORT AGENTS 
L. R. Meisenheiter, Machinery Agents, Philadelphia, Pa. 
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When the cry was for 


“Shells, more Shells” 


he Jenckes Single Purpose Lathe 
lor turning and finishing the copper 
driving Landan Shells did notable 
work in many shell factories in per 
mitting shells to be produced speedily 
and finished accurately in large quan- 
tities 







Day and night these lathes are still in constant 
proving not only their speed in produ 
ind their accuracy in finish but also 

demonstrating in no unmistakable mannet 

their undness of construction and the wis 


dom shown in their design 


We are now able to fill within a reason- 
able time orders for these lathes 


Jenckes Machine Co., Ltd. 
Sherbrooke, P. Q., Canada 


| s DOWNS « THOMPSON, H I und, Agents in Great | 



































WORCESTER LATHE CO. 


68 Prescott Street, Worcester, Mass. 
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Here’s 
the 
Mulliner 
Quick 
Change 
Lathe 






Particularly adapted for precision work. 





Fitted with accurately cut gears of 
special tumbler-gear design which in 
sures smooth and quiet engagements 













The quick change mechanism gives 37 
different threads and feeds Another 
feature is the ring self-oiling system. 









Let us send you full 


Sizes: 12-in.—14-in. 
details. Write today. 


Beds: 4-ft.—5-ft.— 


6-ft. 


MULLINER-ENLUND TOOL CO., Inc. 


SYRACUSE, N. Y. 














14 in. x 6 ft.— with Compound Rest 


FOR IMMEDIATE DELIVERY A 


Why use an Encine Lathe for 
Plain Turning? 

A Simple High Grade Stud Lathe 
can be bought for less money. 


Why pay for useless parts? 


P. Pryibil Machine Company 
New York City, U. S. A. 









Established 1862 
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Frasse-Electric Steel Works, Hartford 


Tool Steel Satisfaction 


When the length of service your tool steel 
gives is not satisfactory, try FRASSE. 

We have steels to solve any problem—and 
solve it right. 





Tool Steel Cold-Drawing 
Alloy Construction Turning 
Steel Polishin 
Polished Drill Rod —— 
Shafting Scientific 
Screw Steel Heat-Treating 


Send for our New Steel Catalogue 


PETER A. FRASSE & CO., Inc. 
417 CANAL STREET, NEW YORK 


PHILADELPHIA BUFFALO (Works) HARTFORD 
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A better way 
to mark economically 


You'll find that the Dwight Slate 
Marking Machines are more eco- 
nomical and turn out better and 
neater work 


It will pay you to investigate this 
method of improving the appear- 
ance of your product Get the 
Catalog No. 10 


We also manufacture Filing Ma- 
chines, Grinding and Polishing 
Machines and Steel Stamps, and 
can serve you satisfactorily on 
your Steel Die Engraving. 


Noble & Westbrook Mfg. Co. 


19 Asylum Street 
Hartford Connecticut 
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will solve a lot of your lathe problems by 
enabling you to operate it with unskilled 
labor. Send for the descriptive circular. 


Shepard Lathe Co. 


Cincinnati, Ohio 

















MY 
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Heesaeeneaaieienl 
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PULL 
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They Have 
/ Made Good 


and are beyond the “trial’’ stage, as the 
daily grind clearly points out You are 
positive of a wider range of actual working 
value—as soon as you equip your engine 


~~” PHOENIX 
Turret Attachments 


There have probably been hundreds of 

jol | your shop where these attachments 

ld have handled them speedily and 
ically 


Write 


Phoenix 


Mfg. Co. 


Eau Claire, 
Wisconsin 


Eastern Representa- 
tives: W. L. Harrison, 
Engineers Building, 
Cleveland, Ohio 
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~ 
Y \ierce the Lines of 
U, production resistance 


High 
Grade 
Turret 


Machinery 


During the next year or two you 
will need all your usual and reserve 
resources to wage a progressive war 
on the cost of production 





You will win only if you organize 
for accuracy, rigidity, convenience, 
strength and durability 


e These attributes form the founda- 
tion of the Pierce | x 8 inch 


Heavy Pattern Turret Screw 
Machines. 


Pierce Machine Tool 
Company 


617 W. Jackson Bivd., Chicago, IIL, U.S.A 
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The High Powered Lathe 


for— 
Heavy, Precise 
Production 


To meet the demand of rapid productio: 
you need a Lathe that responds quickly 
permits of perfect control, maintain 
absolute accuracy, has a wide range 
operation and lasting power 

The ‘“Filsmith’ 14-inch Lathe, with 
Double Gear and Quick Change Gear 
Box, answers to all these requirements 
and more. 








The Gear Box is furnished with either cone 
or geared head and will cut threads from 
+ to 46 If anv additional threads are 
desired, gears can be furnished 

The tailstock is massive, rigidly clamped 
and so shaped that compound rest can be 
set at right angles when turning work of 
small diameters 

All parts are extra rigid to enaure extra 
strain 











The whole ‘‘Filsmith’’ story may 
be found in our circular. 
Your copy is ready. 


Philip Smith Mfg. Co. 


Sidney, Ohio, U. S. A. 
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SEBASTIAN Quick Change Gear 


Lathes always set the pace! 


Because ol their 







nicety of precision, 
theirexceptional pow 
er and speed, our 13 
14- and 15-inch Swing 
Geared Head, Quick 
Change-Gear Lathes 
set an almost incom 


parable pace 


The Headstock is 
provided with a me 
chanical speed chang 
from 193 to 487 
R.P.M. 





Some Sebastian 
Characteristics— 
Speed— Precision—Economy 






Our lathes operate 






with either motor or 


Write for the full story. single pulley drive. 






Quick Change Gear 
Box fits all our lathes. 


THE SEBASTIAN LATHE COMPANY 


117-119 Culvert Street, Cincinnati, Ohio, U. S. A. 
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CAR. ROLL- JAMIESON 


A 14-in. Quick Change Gear Lathe with 


a swing of 15% inches 


We call it our 14-in. Single Back Geared Lathe—really it has a swing of 
15 1 32 chan yf feed or thread without removing a gear 

leeve irs are of steel running on hardened studs 

All gears inclos¢ 

Twelve ind wit t cone belt 

Note the four bolts in cap over front bearing of headstocks. Write for 


Bulletin E. 


THE CARROLL-JAMIESON 





MACHINE TOOL CO. 


DAVIS AVENUE, BATAVIA, OHIO 
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WATCH PRO PRON, CLIMB 
QUT OF 


IDNEY 
LATHES Ser Production comes pouring 
NF from ‘Sidney for Service 
: Lathesin asteady, smooth 
tream—day and night 
under amazingly re 
The careful designing of 
to handle work accurately 
minimum wear; this one point 
nmen Have you 


ds the lin 
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The Sidney Tool Co., Sidney, Ohio 


AGENTS IN THE UNITED STATES 


SUALUUPOL OETA DE DUOCEUT RO EOEOAOAEOR TESCO 


Strong, Carlisle & Hammond Co.. Cleveland, Ohio Marshall-Huschart 

Mach Co.. Chicago. fl 1.J. MeCalt New York City Frank Toomey 

Co. Priludelohi Pa Vor rut Machy. ¢ . Indianapolis, Ind (has. A 

Str linger ( Detroit, Mirct Fred. Ward & Son, San Fraacisco, Cal 

Portland Machi ( | ' : 

AG®NTS a SS SNADA~ Foss & Hill Machy. Co Montreal 

H. W. Pet I o. Ontart 

PUGUOOELEERUDONOEO EOE EOEDDCROEDLORGEDN EERO ON ENON eEDONceceaneneecononens COUUNUEDADEDEOEOUOROREEDEOTONEOOERIOR ATED EG HORORE NOTE EEECOOOROEOD 
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“ ot ab 
ELGIN 
P . . 
Attachments 

Precision work re- 
quires machines 
built to tt very 
closest standards 
of accuracy. Ele 
Precision Bencl 
Lathes meet every 


demand for fir 
Irate machin- 
ind with their 





many Precision 

Attachments are 

adaptable to wide range of work in the toolroom, 

xperimental 3 or zxht manufacturing When 
the market Precis Tools, write us 

THE ELGIN TOOL WORKS, Elgin, Illinois 
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Approaching 
Perfection 


That is what has been done in manufacturing the 
Wade 8-in. Toolmakers’ Precision Lathe The 
good features of established lathe practice hav: 
been retained and improvements instituted 
Ww he rever possible 


Try this Lathe on your quality jobs—jobs that 


require extreme accuracy 


Illustrated Catalog 


Walter H. Wade 


311 Atlantic Ave., Boston 


WADE 


renenencenenay 


on request 
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Equip it with a 
NEWMAN 


Tailstock Turret 


5 seperate tools at your 
command for reaming, bor- 
ing, tapping, roughing, 
knurling, etc. 

30 days free trial. 


Use Your Engine 
Lathe for 
Turret 
Jobs— 









717 Sycamore Street 


The Newman Mf¢. Company, 717. Szsamore Stree 
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“DALTON SIX” 


To the man who 
depends upon 
for 


“man power” 
operation, no ma- 
chine manufac- 





tured is more com- 
plete or easier to 
pump than the 
“DALTON SIX,” 
mounted with our 
Patented B a1 I- 
Bearing Foot 
Power. 


Regardless of 
the strain upon the 
machine, the shaft 
bearings will al- 
ways remain true 
and in line. 





Can be supplied with all the attachments used 
with our Power Driven Lathe. 


Bulletin B-603 gives complete specifications. 


Dalton Manufacturing Corp. 


Successors to 


Dalton Machine Co., Inc. aR AYESUE 


COUPeeEeeT erent 
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HE STOCK ve 


A screw machine for long ensishans or chasing work THE 
TILTED TURRET can turn or thread any length to the full 
bar capacity of the machine without extension of tools The 
tilted head allows stock to pass through without interfering 
tooling equipment in rear position It allows clearance 
slide for large die heads and box tools. Has independent stops to 
each face of turret, while index mechanism can be disengaged 
when only one face of turret is required. Automatic roller feed 
handles, equally well, the lightest class of brass tubing without 
injury or heavy steel bars. 


THE TILTED TURRET comprises many other superior 
points of merit which our new catalog A-17 describes. 


A CLEAR. TRACE 


Ove! 


pW lO fee MACHINE ECO! 





BRAZIL INDIANA USA 
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SOUTH BEND LATHE 


PU 
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Prompt Delivery 





South Bend Lathes Have Been on the 
Market Eleven Years 
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Section 21° 
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Wickes Heavy Duty Engine Lathe 


Wickes Bros. 


SAGINAW, MICH. 


Wee FONUETOOOPOOEEN ENON NOON ONE 
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13-inch Lathe, 5-foot bed................ $272.00 
15-inch Lathe, 6-foot bed.........cccce0- 352.00 
16-inch Lathe, 6-foot bed................ 432.00 
18-inch Lathe, 8-foot bed................ 566.00 
21-inch Lathe, 10-foot bed................ 841.00 
24-inch Lathe, 12-foot bed................ 1218.00 
Many large busy plants a on reasing their produc- 
tions by using South Ben ~? es on duplicate work 
Dealers in every large city. Send for free 
Catalog illustrating and describing entire 
line. 

SOUTH BEND LATHE WKS. 
421 East Side Established 1996 South Bend, Ind. 
OUNURUNNNNNAAUOAAENECEAOCUOOUOEES AEEDAOUOURAUUVUREDREUUOOUOOTNERENOREOUOOOOOOOENEONREONNONogOOOOoONOEONNY | 

UU THU He 1 

Heavy Duty Engine Lathe, Built 
any lengths, has 3 step cone, is 
double back geared and has double 
plate apron. Built belt or motor 
driven. 

Let us tell you about this and also 
our 36”, 26”, 20” and 17” Lathes. 
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° The Hjorth | Lathe. 
Increase Production | save tatunee 





with a 
“DALTON SIX” 
The a 
“Dalton Six” = ; 
will not only 
i 
ORTH LATH ' 
- Office: 2 1 Se nM rks: Woburn, Mass 


serereerene 








Bulletin B-611 | 


gives frome 


nig oie ‘Stark Lathe Accuracy 
Dalton Manufacturing Corp. £ 


DALTON MACH. CO., Inc., | | Stark Tool Company, Waltham, Mass. 
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CINCINNATI LATHE 










LATHE CENTER GRINDER 





THE CINCINNATI LATHE & TOOL CO., 


OAKLEY, CINCINNATI, O10. U_S. A. 





Permanently Aligned 





The * & Smith Fl] Tool Co.. « cinnati. O.. U.S.A 


CUEaPeaaneet ite 


UNDERWOOD | "> | ATHEC 
__SE RVICE _ | | se crews te 6o, tow Yeh ote 














Erie, Pa 71 Park Row 
: There is nothing better than the Best’ "0 
Rew Helpt Hin ts ; ; OR ; a y ; 
; , i w 
k. B. Underwood & Co. Philadelphia, Pa. : 
i Established 1870 3 Phere is m chingbee er than the Best” 
— : i W.N. BEST, Inc., 11 Broadway, N. ¥. City . 
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FirmlyGripped—InstantlyReleased 



































by the M.E.C. .d, Hin + Chuck Threaded with 
M. E. C. Collapsible Tap 
M.E.C 


Vanufacturers Equipment Company, 


ident for ntral 
ne “ool & inol 
{#8 Church 
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We'll Help Remove Your Perplexins 
Machining Difficulties 


Write us todav about vour diffic 
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HENRY SOUTHER ENGINEERING CORP., H 
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TI t RB a drill with a wider 
e oote- urt— ==——sphere of usefulness 

When you take one drill and make it do the work 
of four, you certainly widen its sphere. 

There are so many different jobs that can be done 
better and more quickly on the Foote-Burt that 
there is room for one in nearly every shop. 

Illustration shows our No. |—4-spindle machine, 
which has a capacity of ?-in. drills in steel to their 
full cutting edge capacity, with spindles adjusting 
up to minimum center distance of 5} inches and 

maximum between outside spindles of 30 inches. 
Each is equipped with automatic knock off to power 
feed. 

This type Foote-Burt Drill is built in a number of 
sizes with capacities up to and including 4 inches, 
varying in length and number of spindles to suit 
all requirements. 

We would be glad tofassist you in solving 

your drilling problems. Write for Catalogs. 


The Foote-Burt Co. 


Cleveland, Ohio 
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Detroit Offic Mitwaukee Office: 
806-8 David W hitnes ‘ ’ Building 436 Wells Building 
FOREIGN AGENTS Buck & Hickman, Ltd., London, Birmingham, Man- 
chester and Glasgow Moscow Machine Tool & Engine Co., Moscow Ing 
Ercole, Vaghi & ».,Milan. R. 8S. Stokvis & Fils, Brussels. Glaenzer & Perreaud 
Psris, Agents for France, Switz nd, Spain and Portugal Benson Bros., Ltd 
Syd Australia, Agents for Austrada and New Zealand Mitsui & Co 
Yok am Ag Ja I la iri 





ann 





SHONEULNNGDNDONODNNDHNROOEOONSONeOOEOONOONERNOCAOeOOoOONONONEOONOLUCHNOEDONOUUELOAEONEOONOONEUOGEDONODEOUOAOOOROOAEOUEDDOEOONODUEDUOECONEOAOUOEUOUODUADOUEOONTONOLOOUOOEUICCUICOUOEUEELEOOOOOEDORSOODLOEOOEEOAEOUSEOEEUONETOEOOEEOEE PUGGUUEEA DEE UUOU CLEA TEE TESADEAEOETER OOD E EE ean 


Oe HU MTEL CC 








SSULTURGTUAOUEDUETAAOTL Tee LL PUCUUEOECEOEUEEAREUEOEO TORE EN ET ETE 


Why 10,000 R. P. M? 


B that speed is absolutely necessary to get maximum 
ecause production from the smaller size drills. 
For instance, 180 to 200 ft. per minute cutting speed in brass is 
possible with good high speed steel. Yet, to get that cutting 
speed with a 1-16 in. drill requires a spindle speed of slightly over 
10,000 r.p.m. 


LELAND-GIFFORD 


HIGH-SPEED BALL-BEARING DRILLING MACHINES 


Seeueneateanl 
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are built to run at varying spindle speeds from 3000 to 10,000 
r.p.m. Thus they make available the proper cutting speed to 
obtain maximum production from every size drill within the 
capacity of the machine. 


The complete details and specifications 
are in Bulletin 502. Write for a copy. 
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To Managers of 


Industrial Plants 


The War has made the labor situation critical. The 
present great scarcity of labor, which will undoubted]; 
continue to grow has made pertinent the necessity of 
installing labor-saving machines. 

We show here a few illustrations of our large line of drill- 
ing machines which dig right down and prove real facts. 
Let us send you our data—look into it—see what these 
machines have done, not only in saving time, labor 
and conserving energy, meeting specific drilling needs, 
but keeping costs at a minimum as well. 





No. 41 
If you judge the value of a machine by the results that are consistently ob- 
tained—if you want a machine that will stand up to the test and prove its 
drilling worth—we have a Harrington that will fill every requirement. 


Write us about your problems or send along blueprints. 





Nos. 15 and 16 





f£No. 32 


Edwin Harrington, Son & Co., Inc., Philadelphia, Penna. 
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The Foote-Burt— 
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When you take one drill and make it do the work 
of four, you certainly widen its sphere. 

There are so many different jobs that can be done 
better and more quickly on the Foote-Burt that 
there is room for one in nearly every shop. 

Illustration shows our No. 1—4-spindle machine, 
which has a capacity of {-in. drills in steel to their 
full cutting edge capacity, with spindles adjusting 
up to minimum center distance of 5} inches and 
maximum between outside spindles of 30 inches. 
Each is equipped with automatic knock off to power 
feed. 

This type Foote-Burt Drill is built in a number of 
sizes with capacities up to and including 4 inches, 
varying in length and number of spindles to suit 
all requirements. 

We would be glad tofassist you in solving 

your drilling problems. Write for Catalogs. 


The Foote-Burt Co. 
Cleveland, Ohio 


806-8 Ds avid wW hitner ¥ ' Building 


Milwaukee Offic 
436 Wells Building 


FOREIGN AGENTS—Buck & Hickman, Led ondon, Birmingham, Man- 
chester and Glasgow Moscow Machine Tool & ‘i ngine Co., Moscow Ing 
Ercole, Vaghi & »,Milan. R. 8. Stok & Fi is Bru ssels. Glaenzer & Perreaud 
Pyris, Agents for France. Switzerland sin and Portugal. Benson Bros., Ltd., 
Sydney Australi Agents f t ind New Zealand Mitsui & ¢ 


‘ 
Y ke hams Agents for Japan, K J Manchuria 
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Why 10,000 R. P. M? 
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Because 


For instance, 
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r.p.m. Thus they 








180 to 200 ft. 
possible with good high speed steel. 
speed with a 1-16 in. drill requires a spindle speed of slightly over 


make 
obtain maximum production from every 
capacity of the machine. 


per minute cutting 


Yet, 


The complete details and specifications 


are in Bulletin 502. Write for a copy. 


size 


drill 


that speed is absolutely necessary to get maximum 
production from the smaller size drills. 


speed in brass is 
to get that cutting 


LELAND-GIFFORD 


HIGH-SPEED BALL-BEARING DRILLING MACHINES 


are built to run at varying spindle speeds from 3000 to 10,000 
available the proper cutting speed to 
within 
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To Managers of 





No. 41 


If you judge the value of a machine by the results that are consistently ob- 
tained—if you want a machine that will stand up to the test and prove its 
drilling worth—we have a Harrington that will fill every requirement. 


Edwin Harrington, Son & Co., Inc., Philadelphia, Penna. 
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Industrial Plants 


The War has made the labor situation critical. The 
present great scarcity of labor, which will undoubtedly 
continue to grow has made pertinent the necessity of 
installing labor-saving machines. 

We show here a few illustrations of our large line of drill- 
ing machines which dig right down and prove real facts. 
Let us send you our data—look into it—see what these 
machines have done, not only in saving time, labor 
and conserving energy, meeting specific drilling needs, 
but keeping costs at a minimum as well. 


Write us about your problems or send along blueprints. 
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HARTFORD, CONN 
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The FENN 


High Speed 
Drilling Machine 


is made for ry sensitive drilling 
Fed with lever connecting direct to 
ate. sleeve. Weight of lever, sleeve, 
spindle and chuck is counter balanced 
This permits operator to know just 
what pressure he puts on point of 
drill. Fitted throughout with S.K.F. 
ball bearings Maximum speed of 
spindle | 00 R.P.M. Length of feed 
3 inches and 


We would continue, but must 
leave room for name and 
address. Write for full details. 


Fenn Manufacturing Company 


Hartford, Conn. 


Manufacturers of Drilling Machines, Tap- 
ping Machines and Cutter Grinders. 


W.L. Fenn Telegraph Code ‘‘Fenn” WW. A. Fenn 
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with twice the entering speed 








The “Double-Gripp” 
SAFETY 


protects 
with a 
Friction 
vice 
speeds up 

tion on all 
operations. 

the upward move 
ment of the pin 
dle, the reversing 
mechanism aut o 
matically backs the 
tap out of the hole 


taps 
Safety 
De 
and 
produc 
tapping 
With 
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Te 


THe 


Details in circular 








549 Washington Blvd., CHICAGO, U. S. A. 
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Heri 
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Tapping and Quick Assembling | 
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That friction 
drive, absorbing 
all the shock, 
allows a chuck 
speed ol 140 
r.p.m n 
in. work 50 
fas than the 
usual tapping 
speed for that 
S1Z¢ L'ses but | 
hp 

The smoother 
drive also re 
duces the strain 
on the taps 


They wear long 
er fewer de 


lays from taps 

breaking in the 

work 

For assembling = 

threaded parts : 
valve stems, = 


spark plugs, in 


struments, coup 
lings R-S 
Tap] ers mean 
quicker assem 
bling a larger 
output from 
every operator 


Booklet C_ with 
complete informa- 
tion, prices, etc. 
sent on request 


' The serannsnttecemtel bean. en Erie, Pa. 
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The photo was taken at the plant of the Modern Tool, 
Notice that the 


Die and Machine Co., at Columbus, O 
operator can look right down into the job 
his machine to a degree of 
other means. And observe the ease of set 


accuracy difficult by any 


Handling a milling job the 
easiest way—the “Knight” way 


Here’s a milling proposition 
that shows up the advantages 
of vertical milling as it is 
done on the 


~ KNIGHT 


Milling and Drilling 
Machine 


Remember, the tilting table makes on 


surfaces require machining It 
or drilling at right angles toa 
up desired 


can control 


Ask us for particulars of the *“‘Knight.” 


Catalog 


W. B. KNIGHT MACHINERY CO., 2 


s}Machine Tool Co., London, G 


and details upon request. 


szsow, Newcastle-on-Tyne R. L. Serutton & C Svdnev 


necessary on practically all jobs, no matter | 
also enables 


set-up all that’s 
10W many 
boring 
milled surface ul 





000 Lucas Avenue, St. Louis, Mo. 
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ever try to drill a hole 


Did you 
drill 


at place, and just as the 
drill bit sagpen becaust 
the switch 





You will never have such an accident with 


The B&D “PORTABLE” 


Drill with the Pistol Grip 


You can hold this dril 
time; and drill faster, more 
When the drill goes through you 
trigger which cuts off the current 
Special Compensated Moto Ball thrust 
Chrome Vanadium Steel gears 





with both hands 
steadily 
merely 


Write for full description. 


661 Liberty St., Baltimore, Md. 


Canadian Distributors: 


Great Marlboro, London 
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How Many Times Has 
‘This Happened To You? 


in some hard-to-get- 
went throug 
you had to let go to reach 


all the 
and easily. 
pull the 


bearing, 


The Black & Decker Mfg. Company 


Northern Electric Co., Ltd., 
Sales Representative in England: R. A. Rothermel, 18 Poland 5t. 
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forgings 
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Montreal. 
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Send for catalog. 
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The “Hole Hog” Line 
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MOLINE, 


Multiple drilling and boring machinery. 
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DELIVERY | 






















Handy 


ana 
Accurate 


Not 


Expensive 


Miller Co 
Crowningshield 


Greenfield, Mas 


U.S.A 





Se nd 
for 
Circular 
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BAKER 


High Speed Drills and 
Key - Seaters 


Both are world famous Let them increase 
your profits as they are doing for so many 
others. Interesting catalogs sent on request 


_ Baker Brothers, sdnianinin vt U.S.A. 
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No Belt Trouble 


with the resultant loss of time and 
reduced production if you install a 


‘90’ 
Setf-Olling Tapper 


It d it has the st 


1 power f eh heavy work 


Write for Bulletin ‘‘A’”’ 


Barnes Drill Co., Inc., 1907 





Agente for Great Britain—< Ww Burton 
Griffiths & Co., Ltd., London, E. ¢ France R.S 
“tokvis & Fils, Paris Japan— Roku-Roku Sho 
ten, Tokk Italy Alfred Herbert, Ltd., Milar 
Spain American Machiner Syndicate New 
York Barcelona, Madrid Sev la f bao, Glon 
Santande! New South Wales lessrs. R. I 
Scrutton & (C'o., Sydne 
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This 20-in. Swing Drill 


has the ‘‘Silver’’ reputation 


theteeaad 


Mav we send 
you our new 
Catalog? 


It is made 
RIGHT 
that’s why. 
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The Silver Mfg. Company 
360 Broadway, Salem, Ohio 
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Where Better 
Drilling Is Desired 


Accuracy and fine finish and work 
manship distinguish Sigourney Drill 
Presses. They are the finest built 
Sensitive Drilling machines on the 
market. Guaranteed tq run abso- 
lutely true. Made with one, two, 
three and four spindles. 






re ig 


Write for Illustrated Catalog. 


_ The Sigourney Tool Co. 
Sa 


: Hartford, Conn. ay 
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THE AUTOMATIC-RELEASE 
PREVENTS BREAKING OF TAPS 


This is the convenient little tap- 
ping machine that requires little 
space and does a great variety 
of accurate, uniform work 


Tuttle No. 2 Tapping Machine 


taps either blind or through holes up to } inch 
in diameter An automatic stop can be set 
to tap to any depth desired All end thrusts 
are ball-bearing to reduce friction and make 
machine more sensitive 
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Send for Illustrated Circular showing. 
all details. 


“Tap It On The Tuttle.” 
EVANS STAMPING & PLATING CO., Taunton. Mass. 
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Speed Up 
Your Drilling 


You can drill your 
small holes more quick 
ly and more efficiently 
with the 


Henry 


& 
Wright 


The special drive and 
ball bearings give the 
necessary high spindle 
speed. Every control 
and every feature of 
this machine has been 
designed with a view 
of increasing produc 
tion with less effort on 
the part of the oper- 
ator 
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Your one aim in buying a drilling machine should be 
greater output per spindle. You get it in Henry & 
Wright Drilling Machines. Our Catalog contains 
some interesting drilling data. Send for it. 


The Henry & Wright Mfg. Co. 
Hartford, Conn. 


Allied Machinery Co. of America 
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New York, N. ¥ 
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Take the Head— 


It is easily and quickly moved by a ball bearing 
spiral gear on the 


FOSDICK Heavy Duty Radial 


louble back gear (3 speeds) 
»xceds obtained in the speed 
t-in. carbon to 


One lever in front operates « 
which, together with the 6 
box, give correct speeds for all drills from 
3-in. high speed. 

There are lower speeds for boring, reaming, and heavy tap- 
ping; tapping reverse fric- 
tions are mounted on asleeve; 
no grit—mechanism runs in 
oil; all adjustment for wear 
is made from the outside. 








Catalog? 


The 
Fosdick 
Machine 
Tool Co. 


Cincinnati, 


Ohio 














Colcord-Wright Mchy 


& Supply Co., 
Los Angeles, Cal., 
Hartford, Conn.; 


Biggs-Watterson Co., Cleveland, Ohio 
St. Louis, Mo. Eccles & Smith Co., 
Portland, Oregon Fairbanks Co., New 
Albany, N 2. A. Kinsey Co., Cincinnati, Ohio; Indianapolis, Ind. J. L. 
Osgood, Buffalo, N. Y. Peninsular Machinery Co., Detroit, Mich. H. A. Smith 
Machinery Co., Syracuse, N . Swind Machinery Co., Philadelphia, Pa. 
Somers, Fitler & Todd Co., Pittsburgh, Pa. Stocker-Rumely-Wachs Co., Chi- 
cago, Ill.; Milwaukee, Wis. Taylor Machinery Co., Boston, Mass. A. R. Williams 


San Franvisco, Cal.; 
York City, N. ¥ 


se TT q 


Machinery ©o., Ltd., Toronto, Ont., Canada. Burton Griffiths & Co., London, 
England Fenwick Freres & Co., Paris, France Wynmalen & Hausmann, 
Rotterdam, Holland. Rylander & Asplund, Stockholm, Sweden. With. Sonnes- 


son & Co., Malmo, Sweden; Copenhagen, Denmark. Roku Roku Shoten, Tokyo, 


Japan. R. L. Scrutton & Co., Sydney, Australia 
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The eee Radial 


rhis high-speed drill is guarar teed to > dt in to l-in. cast iron or }-in 
steel. Taps }-in. cast iron or }-in. ste Spindle speed range, 300 to 1,200 
r.p.m 

rhe all-belt drive makes it practically noiseless. Ball bearing wherever 
possible Bronze bushing for spindle rapping attachment, witb in- 
stantaneous reverse, entirely belt driver 


Get full details on this speedy and powerful radial. Write for 


bulletin. 


The Carlton Machine Tool Company 


Cincinnati, O. 
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THE TAYLOR & FENN CO. 
HARTFORD, CONN. 


GEAR AND SILENT CHAIN DRIVEN DRILLING MACHINES 
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NO. 54 TYPE C—»> 
(5 other types) 
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Use Vul-cot Fibre for 


Noiseless Gears HAMMERIN G 


and Pinions 


VubCot, Pre is 0 superi 6000 blows 


per minute 


oT 
, 


cic 


Sample and full particu- 
lars sent upon request. 
Write today. 


V ul-Cot Fibre 
caller deodiamen 
vulcanized 

cotton fibre 

American 

Vulcanized Fibre Co. 


509-595 Equitable Bldg. 
Wilmington, Del. 





THE TORRINGTON COMPANY, EXCELSIOR PLANT | 


Successor to Excelsior Needle Company 


TORRINGTON, CONN 
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Multiplies S 
Capacity 


Electric 
Blue Printing 
Machines. 


Jt 
yO 


Fortin ovat 


Write for Catalog B-3 


Buckeye Engine Co. 


Salem, Ohio 








High Speed Ball Bearing 


DEMCO No. 31 Floor Type | 


WV vtte »r Sulletin descr bing 


jure ma niet 


n speed drilling machiner 


THE De MOOY MACHINE COMPANY, Cleveland, Ohio 








Blueprints 5.000  inuse 


The Wickes 












t half 


£ . wee > 
nail s-urren 


rice 
4 Cc 


tooklet 


National Machine Tool 
WICKES BROS aalanueenuas salons 
Department 1 


SAGINAW. MICH 


ILLINOIS— 














DIE FILING 4 
MACHINE 


perator a ir view 
x ry eo] ne nr 
f the fle. Drivin} mechanism completely enclosed Svs : vhatever (he) 
m reed iuDrication ensures smoothness of operatficn ; SA en: - 
: lity Motor or Deit dr Regular eguipmen Ze ce iampden 
irnished ru nformation on request 


; _ = on ———e 
[ILLINOIS TOOL WORKS 


CHICAGO, U. S. A. 
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NIAGARA POWER PRESSES 


The Niagara Machine and Tool Works manufac 
ture a complete line of Power Presses, Punches, 
Forming Rolls, etc., for the working of sheet 
metal. The best type of machine for your par- 
ticular conditions will be provided. 


eeeaeeeeneneane 


ul 








Write for Descriptive Catalog. 





Niagara Machine and Tool Works 
Buffalo, N Y., U. S. A. 





Mfrs. of Machinery for Sheet Metals. 
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“ELMES” 


Motor-Driven 
Straightening Presses 


for shafts up to 5 in. Movable head, 
height adjustable, close regulation of 


action, strong screw center parts. 


One of our many types. 









Charles F. Elmes 
Engineering 
Works 

1001-1013 

Fulton Street 
Chicago, U.S.A. 
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TEST PRESSES 


For applying Internal Pressure 


Physical Test to Shells 


BANDING PRESSES 


For Pressing in Copper Rotating 
Bands on Shells 


AUUTEATCT TREAD ETD DEDDEREU AED UREUADDUPERAA AT TEEEE ETE TOURETTE 





Metalwood Manufacturing Co. 
Detroit, Michigan 


Designers and Builders of High Speed Hydraulic 
and Special Machinery for all Purposes 
Complete Hydraulic Installations 
R. E. Ellis Engi g ¢ 40 Washington Blvd., Chicago, IIL, 
Sales Representati s. Canadian Fairbanks-Morse ( Ltd., Montreal 
and Toront For Great Brit ind Continent, address Gaston | 
Marbaix, Coronation House, 4 Lloyds Ave., London, E. C., England 


emu NNNNNAUNUNNGUCAOAUOAEONAADEDONAALAUAGAUAEOEOEUADOUAUAUEACLAONOONUNLALUIULE 
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© SWAINE - 


Double Seaming Machine 


Illustration shows our No. 
+ Double Seamer with ad- 
justable bed for variation 
in heights of work. This 
is a high speed machine 
for seaming all kinds of 
round cans, pails, kegs, 
galvanized buckets, and 
a great variety of other 
operations, 

All parts subject to wear 
are made of tool steel 


PRESSES 
DIES 


Our line of presses and 
dies covers every require 
ment for sheet metal 
working and forming 
Tell us your needs. The 
machine you need may 
be in our large stock. 
Forty years experience is 
back of our presses. 


Send for the Swaine Catalog 


The Fred J. SWAINE Mfg. Co. 


Largest Press Builders in the West 
Seventh and O'Fallon Sts, St. Louis, Mo. 
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This book has 


saved money 
for others— 


it can save money for you. It treats 
of the production gained by the proper 
use of coolants—and gives facts and 
figures resulting from careful tests 
substantiating its conclusions. 


The book also gives facts and figures 
telling why hundreds of concerns have 
re-equipped their machines with 


PUMPS 


. 


thus obtaining the volume flow of 
coolant which brings profitable re- 
turns. 


Your request alone brings 
this book. Write us. 


The Fulflo Pump Co. 


Cincinnati, Ohio. 





Gisholt Machine Company 


General Offices Engineers Cable Address 
Madison.Wis 
weste Manufacturers jes 
Madison Wis Warren.Ps é 
: -_ 
Madison.Wis.U.S.A. 
_ 
Trahern Pump Corpany, A A august 28, 1917. 
—— se RYE B 
Rockford, Ill. SSe 
For L.fe « isle Sprin ere 
sentlemen 

It may interest you to know that selecte yr rurps 
for use on our Turret Lathes, because the materizi y i) 
ther. seered to be of splendid quality a t Suship ali that 
could te a red. 

On certa classes of work the li fc 2s, oud 
conseyuently the outeput of the ne, is so dé a 
copious stream of cutting lubricant being supplied to tie is, at 
he performance of the pum is a matter of fir i rtancCe 

e have found that your pumps serve r rement in 


Yours very truly, 


GISHOLZ KMACIINE ConPal 
Ta Math. 
General Sales }.aud cre 


FLis SC 
SL: 


A letter that 
tells the story 


Why a prominent ma- 
chine tool manufacturer 
selected | 
TRAHERN 
Rotary Geared 
PUMPS 


for use in connection with’ 
his product. 

Qur pumps are more than | 
satisfactorily filling their 
place in the make-up of his 
machine—they will do as 
well for you. If you wish 


further proof, write 


Trahern Pump Co. 
Home Office, Rockford, Illinois 
New York Office, 1328 Broadway | 
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FERRACUTE 
PRESSES 


FERRACUTE MACHINE COMPANY, BRIDGETON, NEW JERSEY, U.S.A. 
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Great range of feeds 
and speeds 


No. 2 MINSTER Hi-Duty Drill _ 


MT 


Our Booklet w 


omplete de- Ss 


ill give = 
you a¢ 
scription of this ma- 


chine Send today 


for your copy 


Minster 
Machine Co. 


Minster, Ohio 


TUOODOEERODOOEOUDODEDOEEROCOPORDADEDEOEDCOEDOpE NO eoONONE 


TOCURREEADAUAGAUSAGULADELAAULELELARRGRE aid aa siti mt. 


PRESSES 


Large or small 
Regular or Speciai 


The last word in 


Presses is 


AMS 


Look for it 


It's your security 





BRIDGEPORT, 


_ THE MAX AMS MACHINE 60., Bers 
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CUCU TOUTED Get 


HACK “STERLING” SAWS 








frade 
sEMHt ie Saws 





Write for catalog and full information. 


HUTHER BROS. SAW MFG. CO., INC, 
2189 ‘Univevetty Ave Rochester, N. Y. 
CTUUNETUNUUEERHONNNONOTOFNENY TTL TULL LLL ALL 
ILL iri i rit CEE EE 

emus Cmse-ornere Dustliess Sand Blast Rooms. “ 
HOEVEL SANDBEAST = Roars 

ASTER ATG i 
MACHINES 


Patented 


Table Machines 

Revolving Barre! Machines, Hose 
Sand Blast and all other Sand Blast 
Equipment. Write for Catalog B 


HOEVEL MANUFACTURING CORPORATION 
§2 Church St., New York 


For Sand Blasting in any form 


The 
INJECTOR SAND BLAST 


Made by 
26 Park Place, New York 


‘*Write for Sandcraft"’ 
UEEATEELEAUEOENDUDEDOOESEELEDENOEETROATEEDLOTENOUOETERETEEODEELELOETEELONTEELTLODEROEETDATEENECOEEOLATEREOETEONTENDODOPEN EEE 
ETE Te 


Convenience and Efficiency 
ROPER 
Circulating Pumps 


Design Simple 
yet Ettective— 


Write 


red w 


TUM) 


COUT 





ROPER & CO., Hopedale, \ass 
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SHOP ROOM 


Labor and Pro- 
duction are the 
Main Factors 
Nowadays 


\ 


SEP 
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Peerless Machine Co. 
1607 Racine St., Racine, Wis., U.S. A. 
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NAZEL 


The Hammer with Power-Plus 


er 
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Nazel Engineering and Machine Works 
1039 N. Sth Street Philadelphia, Pa. 
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$50 I! 


Hammer Motor Dri ven 
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When Labor’s 


scarce 









PUA 


Udi 


HU 


iil 


lammer for vour work 


Buffalo Foundry 
& Machine 


8 Winchester 
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KELLER-MADE 
MASTER: BUILT ; 






Keller 
Pneumatic 
Tool Company 


Grand Haven, Mich. 
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POCTUEEEDEETODDETETEE TEEPE CUORTAT EDO EEE CEA EDETAEPAEEEET TT EEEAA SSOP EEE LEEEAA DEST ESA REESE 


Chicago New York 
: Branches I:verywhere H-2 
Special tools of all kinds for the = 
economical manufacture of C0}; Eee eee eee eee 
a interchangeable parts at 
ness. and w know tT} SUC eee eee 
I ! ntains thousands 
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BOYER PNEUMATIC HAMMERS 


Leaders for 25 Years 


PUCAUCRAAAETOOAET EEE 











SoU 


The 


tion 


powerful in opera- 


*y are simple in construction and 
the best material 


Well balanced and made from 
Boyer hammers are made in three parts, cylinder, handle and valve 
mstruction which facilitates examination, cleaning and repairs and 
xtends the life of the tool indetinitely. Write for Bulletin 124. 















UU 


Chicago Pneumatic Tool Company 
1022 Fisher Building 52 Vanderbilt Ave. 


UL 





Richard Dudgeon 


Hydraulic Jacks 
Hydraulic Presses 
Hydraulic Punches 
Roller Tube Expanders 


ooetaeaateN 





Broome and Columbia Sts., New York City 
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1 60 


Ton and 100-Ton Portable 


Hydraulic Presses 
NEW DESIGN 

for pressing on and off Cranks, 

Crank Pins, Sheaves, Pinions, 

Car Wheels, etc., by hand 


a 





Two sizes. Send for circular 
VULCAN IRON WORKS 


237 N Irving Avenue, Chic ago 
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= Type S Whee I Pre 38 = 5 : 
: Hydraulic =: : 
3 Machinery = : : 
: Arbor Presses 3 : 3 
: Oihisak Meieanae ' 3 ORDER A SAMPLE : 
: pee 2 3 THe WM PoweL Co Cincinnati 0. : 
= Br aching Presses = ry A 1 Me 
Bending Pri SSES = I VONADADUROEDODSEAAEUEAADAAUADAGAAEASE LAE AEOL ELGAR 
uick-Actin 2 : E 

Q ot H-P-M HYDRAULIC EFFICIENCY = 

= . — . 7 For forty vears we have been pace-makers in the manu- = 
= ; , . z facture of Hydraulic Presses, Pumps, and Valves. Our = 
Z Horizontal—Vertical—Up or Down Push 2 ne sa ini Aen [ak ieee weet satin eae o 
: vitted ur reputation for integrity andl iit 18 un = 
= Write for Catalog. hallenged. W ild appreciate serving i = 
5 - THE HYDRAULIC PRESS MFG. COMPANY = 
: LOURIE MFG. CO., Springfield, Ill. ; 78 Lincoln Ave., Mt. Gilead, Ohio : 
5 Z Eastern Off R 119-N, 39-41 Cortlandt St.. N.¥.C. 3 
LAT Te COCUAUUUSUEPREEDORAUD CTU EODEAEUAAA UDCA PEEREAUEAAOEAEEREERODAAG AUTO DEEDOROOEUAT TD ODEDEREAAAES A EURERAADAE AEE eieetenenenenanal PUULUEEOEOOREOET OOO EDEREA STOR CERO ARES SER EAEREDEOGUADEEOERDUDOGDGEREEOL ACETONE MM 
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Sand Blast Apparatus 


MACHINES OF ALL TYPES 
DESIGNED AND ERECTED 
FULL LINE OF ACCESSORIES 


MOTT SAND BLAST MFG. CO., INC. 


24 to 30 So. Clinton St., 


icago 


8 Frost St., 
Brooklyn, N. Y. 


OOTUEUEEREROGLODELAEARERDEORDEODREDERGREGRODUDOGDRAAEAE ROG TLLOREREEEREOTOORLEREREDEGDGOGODEUAERAGERREOCUGGERANE REDE tae 
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SAND-BLAST EQUIPMENT 


/. Hi AGERSTOW NM D. N 
TS 


SAND-BLAST SPECIALIS 
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Crankpins, Bushings, etc., for Die Sinking, Broaching, 
Punching. Bending with dies, straightening and other 


miscellaneous forcing work. 


The pump is operated for the high pressure part of the stroke only. 
It is double acting and controlled by a single lever. 
quickly moved to and from the work by rotating the hand wheel; 
a counterweight balances the ram so that this movement is made 


with little effort. 


Hardened tool steel plates are inserted in the center of the bottom 
platen and ram cap to resist the crushing effect of concentrated 
“T” slots are put in the bottom platen for holding any 


loads. 
special dies that may be used. 


This is just one of our large line of hydraulic presses. If in need of 
a press or any hydraulic machine for any purpose IT WILL PAY 
YOU TO CONSULT US BEFORE BUYING ELSEWHERE. 


Write for Catalogs. 


The Watson-Stillman Company 


HYDRAULIC MACHINERY 


A Handy Hydraulic Press for so many jobs—Driving Arbors, 


The ram is 














ENGINEERS AND BUILDERS OF HYDRAULIC MACHINERY 


42 Church Street, New York City 


Chicago, McCormick Building 


100 ton Forcing Press 


339 





Hen 





VOU 

















“CLASS” 


it means In continuous onperation—in con 


embodied in 


and all that 
venience—in economy 


“WG-3 99 
Sullivan Air Compressors 


The “WG-3” is mounted on a solid base, reducing founda- 
tion costs. It is belt driven, from either of the two sides 
It is of the center-crank type, and practically automatic 
The main working parts are enclosed in a dust-proof hous- 
ing and splash-oiled. The air valves are of the radical, 
automatic pattern. Ask for Bulletin 750-A 


Sullivan Machinery Company 
122 So. Michigan Avenue, Chicago 
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Cleveland Corner Drill 
BALL BEARING TYPE 
For Close Quarter Drilling 





The Cleveland Corner Drill is very simple in construction, 
having third k number of parts than any similar 


i 
type of drill, and is horter in o 


om 


1 “h 
45 Incnes 


The body of drill is“one piece’ and i 1 with 
“hand-hole” opening, permitting of easy acct to crank 
ind connections. The drill sockets are made full length 


ind will admit the entire shank of Standard Morse Taper 
Drill bits, hence no strain on Tange 
Machi hipted on approval 


Bowes’ Air Hose Couplings 


—_—_—— 
TIGHT 


Absolutely air tight under all pressures 
Above shows Never Slip Clamps attached to couplings. 


Write for Catalog No. 14 
THE CLEVELAND PNEUMATIC TOOL CO 


Detroit 


New York Chicago CLEVELAND, OHIO Philadelphia 
Cal. 


Pittsburgh Birmingham, Ala. San_ Francisco, 
Cleveland Pneumatic Tool Co. of Canada, Ltd., Toronto, Ont 
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WISCONSIN 


Write for the Acme Cata- 
log. Get the interesting 
bolt cutting and other 
facts it contains. Sent 
free. Write for it today 


Buying—A MERICAN 


MACHINIS T—Section 


Vol. 48, No. 1 


























The Acme 
il Double Bolt 
Cutter 


The Acme 
Die Head 


TheAcme Dies 














The Acme Double Bolt Cutter excels in 
its production of perfectly uniform, accu 
rate work. Indispensable for railroad and 


industrial shops. 


The Head 


practically micrometer adjustments « 


Acme Die gives positive, 
f the 


dies without stopping the machine 





The Acme 


and cheapest made 


Dies are the’simplest, best 
Absolutely accurate 
and easy to regrind. Can be changed from 


one size to another in less than one minute 


The Acme Machinery Co. 
Cleveland, O., U. S. A. 


Messrs. C. W. Burton, Griffiths & Co., London, England Alfred 


H. Schutte, Bilbao, Spain; Barcelona, Spain 
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Motor Drive 


The Wisconsin Miller, shown here, 
accurate 


work Adjustable 





is designed for rapid 


stops are conveniently 
placed for limiting vertical and horizontal movements at 


any position Gears 
and shafting are all ac 
curately cut and 
ground to standards 
The column is of neat 


design, strong, rigid 
and with liberal bear 
ing surfaces A steel 
rack, securely doweled 
below table, gives an 
easy, steady and regu 
lar table movement 
either through large 


lever or crank Ex 
treme travel through 
lever 5 in., through 
crank 12in. This ma 
chine guaranteed for 
a year 


Full details are ¢giv- 
en in our booklet. 
Ask for a copy. 


Wisconsin Miller 
Mfg. Co. 


Station A 
Milwaukee, Wis 
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eeneneneueuens 


" 


CELUEOOOEDODECDOAEOEOGEORCUEDEGADSEODONERDEREOTOLOOENE 


TRONTRDATAATA AEA EUUAEEEEAEGAEEOCEUEEUEOEERAUCOR EGE E REET iON 





TOOUEEGCECODEORERREREEEOOUCOEEOOEERCEEOORREROOOOROOOTEN 





PTT 








TU 


TU 


TUL 


TL 


pennies 


a LL 


Full Speed in 6 Seconds 


is an unusually quick start but there are many “un- 
usual”’ features about the Marschke Economy Motor- 
Driven Grinders. The automatic pedal starter speeds 
up the operation of the machine because it saves the 
time necessary to throw a switch or shift a belt; it 
saves the electric current also, because it stops the ma- 
chine the instant the operator walks away. 


The machine contains all necessary electrical appara- 
tus, fuse blocks, etc., so that all you have to do is to con- 
nect the wires, and 
can be used alternat- 
ing or direct current. 
There is no additional 
expense for installing a 
separate exhaust sys- 
tem nor an additional 
motor for carrying 
away the dust becaise 
the exhaust fan is 
mounted directly on 
the machine, belted to 
the motor spindle and 
starts automatically. 


ne 
STANDARD 
solutely safe. co. 


ns 


This machine is ab- 


U.S.A, 


ee ee oe 


Write today for our 
interesting Bulletin. 


Standard Machine 
& Electric Co. 


Indianapolis, Indiana 
Foreign Representatives: 
Post Van Der Burge Co. 
New York, Inc., 42 Broad- 
way, New York, U. S. A 





CUOCUETEDECESEEUEOEOUOEOETEOEDEPEODTONCUEOOENOEROEOEUDELEOPEOESEGESOONONOEORONONOEHOD 


TEVECEOUEUEDENCEOEOUOURONOROODEREDNONE 
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Experience with munition’ workers in England and 
Scotland shows that women workers object to operate 






machines which splash oil about or unnecessarily cause 






the operator to become dirty. 
The Standard Manufacturing 
Hand Milling Machine 


with oil pump equipment and power feed overcomes this objection 









Operations are so automatic with it that girls are successfully oper- 
atings as many’as three machines each. The design of the Oil Pump 










equipment insures a correct lubrication without splashing and 








covering everything with oil. 


A girl can get through an enormous amount of work on small 
duplicate parts with this miller. The time is near when you also 






will have to utilize female labor in many directions. 






Bulletin 15 gives full specifications of 
this new miller. It’s a ‘‘Standard”’ 





Standard Engineering Works 
Pawtucket, R. I. 


























The explanation of the great durability and 


HERCULES 


Shears and Rod Cutters 


lies in the fact that they are strongly constructed 
of the very best materials available. The blades, 
for example, are of the best tool steel face 
backed by wrought iron. 










Pressure is over cutting point by rolling contact 
This minimizes friction and makes operation 
easy. 







We also manufacture a complete line of 


TUCKER OIL HOLE COVERS and CUPS 







Ask for Catalogs Nos. § and 10 




























W. A. & C. F. TUCKER 


Hartford, Conn. 










No. 3 and 4 Plain Shears 
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Built to Meet 
Your Needs 


This heavy duty hand mill- 


ing machine has been de- 
signed with special regard for 
the needs of the manufac- 


turer who uses this type of 
machine. It is sturdy, power- 
ul and accurately made 
throughout. Equipped with 
power or hand feed 

Send for complete speci- 
fications. You'll be inter- 
ested. 


, | TheDavenport Mfg. Co 
Meadville, Pa. 
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Many advantages 


shop experience adds innumer- 
ible uses, many not possible 
of any other machine 


the BICKFORD 


m of 27 years’ 4 
clusive « devotion to VER TIC 
BORING and TURNING :- 
has marvelous strength, rigid- 
ity and accuracy Holds 
original precision uniformly 
throughout Five sizes, 
4’ to 8’, inclusive one or two 
heads; rapid power traverse. 
Guides wide and true 
M stor or belt driven. Most 
teresting descriptions in 
catalog Write for 


mill 
but 


of the vertical are ap- 


actual 


parent on sight, 


is the 


Ud 


"Bickford & Company 


H. 
Lakeport, N. H., U. 
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SHUT TERT RUNLAUEDEDEDEDEOEEAREREDRAEEUELLUEDEDEDETE DERE EEAAEOEERORTETE TERE EAGOEEAEEROR EDEN COEELULEETADEORER OA EE OE EOED 
TITTLE LLL LT Se bbe ine ene 
Milling Cutters BURR NO. 1 PORTABLE KEYSEATER 
r every us =. 5 i — : 
F for — = = his tool is a shop necessity for use in =z 
The Thurston line is changing old machines and installing = 
complete and what is : = 
more we can give you = new ones without taking down shafting = 
prompt delivery on any = mills key seats at any angle ‘ to 1} = 
type cutter Thurstor = Inches wid 12 = 
cutters are made of the = | vi it i 
finest q iality tool steel = tir ir ifti = 
and are guaranteed t = = . , liar : 
give complete satis = = ’ : ; = 
faction = =: | uipps 1 ‘ : 
Send us a postal to- = = 1 pth g nd = 
day for our catalog Ss 5 ther fa 8 r = 
showing complete line = = pid wor \ = 
Manufacturers of Die Mil . 3 bout it Z 
and Di fo Machines, E sz = 
Mills and Milling Cutters, S = = John T. Burr & = 
ting and Screw Slo Ss = Son = 
Sinewten Mfe. Co. : 429 Kent Averiue : 
Providence, R. I. = Brooklyn, N. Y. : 
an peeeeene seeeneeaacociege z 
Verti Ie § k Cutti 
No. 2 Vertical Mill- © For Speed In Stock Cu ing 
. ° . = 
ing Machine with | = vcs cas cu: om your stock 
° = not only faster, but eheaper 
SlottingAttachment = = “Wii's: 
Accurate, rapid and convenient. Table 5 The Matson Safety Cut- 
easures 28°" 9}, fitted with §” tee slots 4 ting-Off Machine. 
\utomatic feed 21” lengthwise, 9’ cross = = 
otion and 15” vertical adjustment. = We can prove that by the = 
Spindle has taper bearing and can be = records of wh at the ma- = 
n at six different speeds = ine does regularly in our = 
Slotting Attachment is strongly bolted to = nioaas : 
chine, 12” Slide with 43” stroke. Can = Better find out how the = 
be tilted either side up to 5 degrees = Matson will save money = 
, : = for you. Write for our = 
Write for circular and details = Catalog. = 
R.M.Clough, Meriden, Conn. | Matson Machine C : 
MANUFACTURER OF = atson Wiachine Ve, = 
Bevel Gear Cutters, Cutter Grinders, Adjust- = Beacon St., Concord, N. H. = 
able Reamers, Improved Counterbores, Punches = = 
and Shears for Sheet Metal Work = = 
USTTTPETENTYTTRNTOTTCTTTTTOTTTY “ann r 
ing SU ECLELEEEELLEELLLLLLL TS 
We are manufacturers of Linco [vpe Milling E = 
Machines, Bench Milling Machines, Hand Mill- & : 
ing Machines, and a line of reliable Screw and #: " | i) bE Vi A C H | N FE 
= Lever Vises. Get our circulars and prices. = ; , : ; , 
E ; I = 3 The machine with 25 per cent. greater capacity, size for size. 
: wo Ce. Watt Com. G80 | TREADWELL ENGINEERING CO.  _ 
The Carter & Hakes Machine C sted, Conn., U. S. A E 3 €8 Weet Street Now York 
= 


Syseeremmnrcreererreencereceran ec cererorereeneeenercercrnscacec ea coereeveeriereemeeeeresseeeeneinne 
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Rolling Mill Equipment. 





Tube Mill Machinery—Seamless and Welded. 


Rolls—Sand and Chilled. 


Pipe Threading and Cutting Machinery. 
Castings—Gray Iron, Semi-steel, Cupola and Air Furnace. 
Machine Work to drawings. 


Standard Engineering Works, Ellwood City, Penna., U. S. A. 
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I 
3-IN. CUTTING. 
OFF MACHINE | 
Let us tell you the why and the | 
wherefore of this clean cutting ma- 
chine 
Its work and the speed with which | 
it does it, is the best endorseme:t of 
its worth to you 
The Etna Machine Co, | 
Toledo, Ohio 
j 
' 
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SMALL PARTS 


Can be machined most 
economically on small ma- 
chines. 





A large lathe is not adapt 
ed to small lathe work. 
A large 
adapted to 
work. Usea 


is not 
planer 


planer 
small 









TELAERERC TOT OaaNatt 


TELL 





COMPANY 


Manufacturers of 


Steptoe Shaper 


A large milling machine is not 


PECCUAEOUEOUEDAROAACUECOEOEAOOOEUEEOEHOOEROREGAEOEEOOEONE 


JOHN STEPTOE 


Shapers and Milling 


MULL aT 





TT 





=] Put your small milling machine 
=f work on a STEPTOE hand mil 
ler or small power feed miller 
(with or without backgears) and 
you will have more time to do 
large work on the large machines 


Steptoe Millers 


Ha 











sete 
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Screw-Making 
Machinery 


Accuracy, high production and reliability of 

Screw Making Machinery are all intimated 

by our 60 years’ constant adherence to 
Screw Machinery specialization. 


WOOD SCREWS 


Threads and points cut on our 


Heads shaved and slotted on our 
Threader and Pointer Machines 


Shaver and Slotter Machines 





Flat 
Head 


Round 
Head 


Oval 
Head 


Filister 
liead 


Ask us about Screws and Screw Making Ma- 
chinery. This is a subject we never tire of. 


Let us send our Catalogue No. 25. 


THE ASA S. COOK CO. 


HARTFORD, CONN., U. S. A. 
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adapted to small milling ma- Machines 

chine work. NORTHSIDE 
The small machine can be CINCINNATI. OHIO 
handled much more quickly, x 
thereby increasing production 





are especially adapted to the 

manufacturing of small parts 

rapidly. 
Sovevnceveucvevcucevguravccevscceveenevevnueensccevecuenevsceevneeeevecssvveeevvoensvsueeevvecesvcoceesooesvoevevcereceneseoneeeencnsroenenoeverneeereanienen ; 
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Small Work — Exactly 


That's just the kind 
machines thrive best on 


Waltham Thread 
Milling Machines 


are complete in every detail 
size swings 3 inch and will thread accur 
ately and rapidly work up t | inches 
long—extended machine 6 inches longer 





of work that thes 
The 





Standard 


UE 


Details are sent free upon request. 


Waltham Machine Works 


High Street, Waltham Mass. 
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ARE YOU PREPARED? 


Girls Must Run Your Drill Presses—“New Yankee” Drill Grinders 
Will Grind Their Drills. Catalog on Request. 


° 187 Monroe Ave., N. W. 
Wilmarth & Morman Co., Grand Rapids, Mich., U. S. A. 
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Between the Covers of This Book 
is Maximum Grinding Efficiency 


Back of the book is a large grinding wheel 
plant that lacks nothing in way of equip 
ment and skill—and capital to use them 
to the utmost. Every grain of material 
that goes into a particular ‘“‘MaxF’’ Wheel 
is put there for a reason—the result of 
extensive experiments with every con 
ceivable kind of grinding work. That is 


behind MaxF 
reason for their 


really the BIG IDEA 
Grinding Wheels—the 
instant and constant success. Each wheel 
particular purpose The 
proper proportion, 
finished l 


is made for a 
proper material, in 
properly made—and th 
properly applied. Our engineers see to 
that. Simply state the nature of your work 


wheel 


The ‘‘MaxF”’ (Maximum Efficiency) Book will 


then come to you FREE. 


No obligations. 


MaxF Grinding Wheel Corporation 


Chester, Mass., U. S. A. 
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Quantity Manufacturing Makes “Blounts” 
Low Priced—Not Stinted Quality 


Although Blount Grinders have always been sold purely on a 


quality and service basis, we have, however, been able to clip 
off many dollars on initial cost on account of quantity manu 
facturing. The orders at our shops require more than one 
thousand grinding machines to be in process of manufacture 


at a time 










All the Water You Need- 
When You Need It 


Blount Wet Tool Grinders feature a Verti 
cal Centrifugal Pump of snail-shell design 


The propeller i 1 that it doe 

case at its nearest point; hence there 10 wear of part 
Blount Wet Tool Grinders are so constructed that w 

ot mn operation the wheel does not me in contact wit! 
he water. Built in 14 ir n., and n. size Ask your 
dealer, or write us for illustrated itaiog o! grinding la 


hines and speed lathe 


J. G. Blount Company 
Woodland St., Everett, Mass., U.S.A. 
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A Tool Room 
Foreman says: 
‘It is the Best 
Dresser Ever 
Used in Our 
Shop.”’ 


The 
REID 


Surface 


Grinder 


is the 
simplest and 
























TI ad 









This is a statement 
from a Union Pacif 
ic Tool Foreman The 
Desmond 
Huntington 


Dresser 


is designed [Or wus 


He said many 


most efficient other compli 


mentar y 





machine on 


POETAOEDADEEORRU RDU AOA RAR EOOOEREDUOGEREGEOROAUEOECAOEOOREEOREOONS 


things 


the market. :; 
about 1t 


aiso. 
All parts are inter- lsc 


h ’ ~ ‘ larce 
changeable and all on hard, coarse or larg 
wheels A hood protects 
the eves from flying par 

ticles Made in three sizes 

Write for catalog showing our complete line 
of grinding wheel dressers You can select 
from it the proper tool for any kind of grind- 
ing wheel. Any of ourjDressers sent on approval 


Desmond-Stephan Mfg. Co. 


Urbana, Ohio 
The Canadian Desmond-Stephan Mfg. Co., Ltd., Hamilton, 
Ont., Distributers for Canada 
Alfred Herbert, Ltd., Coventry, England, Agents for 
Great Britain 
Manufacturers of the Diamoe-Carbo Dresser 
ndegnenaenenecatieiin APOPEDDORAOOGOUUAOOONAAOOU UU 0ULCOR00AAARERDEADESERDADELAOCEDEDDGAGLSS UELAAASELI TOO EELS EOP TEST 


scraped parts are 
fitted to master 
gauges. We stand 
back of every ma 


chine we ship 


Write to day for 
descriptive circular 


REID BROTHERS 
FACTORY, BEVERLY, MASS. 


Sales Office, 167 Oliver St., Boston, Mass., U. 8. A. 
BUILDERS OF HIGH-GRADE MACHINERY SINCE 1900 
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Write us your requirements. 


AMERICAN EMERY WHEEL WORKS 


PROVIDENCE, R. I, U.S. A. 















1 
| | Get the Highest Possible Type of | 


Surface Grinder 


PERSONS-ARTER 


Rotary Surface Grinder 


The Persons-Arter 
Machine Company | 
Worcester, Mass., U. S. A. | 
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Better ‘Tool Grinding 


will result if 5 
on the 
14-in. Sterling 
Tool 
Grinder 








ou do it 










UOTE 





Write for catalog 
and prices toda, 


TORU DEOOSOGDDEDDOEDA ADEA PAbAaabOEEAaDOD 


The Sterling Grinding Wheel Co. 
: Broad Ave., Tiffin, Ohio 
= New York ( | (nge 
Sscsscennesnsnennsnscvnensccevencsrerensine we TT LLULLLLLLLLLLLLLLLLLLL LULL LE 


CUDOLEEOAURETODOE EEE DEON DEnEoE ote 


Ball 
Bearing 
Drilling 
Machines 


SIZES, SPEEDS 
CAPACITIES 


to suit each 
specific job. 


HIGH SPEEDS 
CLEAN HOLES 


7 
Our No. 3 machine pro- 
vides maximum speeds 
for work up to 1}-inch. 


Our No. } ma- 
chine for light 
work may be run 
at 12,000 r. p. m. 





Other Sizes for 
Intermediate 
Work 


Real Manufac- 
turing Means 
Specializing 


LEUEEUROOOEEROEEDEDODOOEOOOAEOUOU IU TE OOURSMASSDOSBERDDO ON! |)00000000E000000 ONDODDEOOONOOASDADDUDEODEDLOARERDUPRAAANDOU OOOO OONOOOOUPODSDRDLAOOOOSOO 00000000 002000000 0000000000000 


Get the Right 
Machine 
The Avey Makes 
Big Jobs Look 
Small 


' The Cincinnati Pulley Machinery Co. 


Cincinnati, Ohio 
TITLE LL i Ld 


ee 
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PULL 








The Grand Rapids No. 


The most truly UNIVERSAL of any grinding 
machine made. It will grind every shape any 


other machine will handle and a lot beside. 


UE 


Copiously illustrated circular free. 


Grand Rapids Grinding Machine Co. 






















3 33 Ottawa Avenue, N. W. 
Z Grand Rapids, Michigan. U. S. A. 
= seveeveereveremareeneeeeneeneeeeny TUPUEVERATETEDTROOOU TATE EREOUREUTEDTEE ETON ETETELOLER EE EROEOOUER OED EREORETEGE RDO ERT EET TELL LE 
reeaeueaeeeny TTTITUL CECUUECEOCERLERAEREREOTECUREREREEEER EGS EEGED PEDERRETERERDEGEERRERDREEDOORE DORR T EEE! 
\ second-class Emery 
TAKE Wheel Dresser is as 
much out of place ina 
IT first-class shop as a 
bit of carborundum in 
a human eye 
ouT— The 
- REMOVE een 
( hic ig _I 
= Agents— Buck & Hie kr 
= Ltd., 2 and t Whi 
= dT Rea‘, London, | gland. r P. 
= Walis T 1& I ( 5 
= Walker St., Ni Pork Cit: 
= Eastern Agents 
2 WRICLEY S: EMERY WHEEL DRESSER 
> No.1 
: Fach Dresses. the Wheel and Protects the Eyes. 
Suveoneeeeneenens me TRU 
an CEPELEOOAEEUEEEAAEARLOGEEEOREE EDEL A PRERSAAEA ORAL EEE DEEEE EOE EEDA ERGE ERE EETOTER EGER ETE ECOTERDER EU EREGOEEODUEEOGEEEUUEEOUEEOOEET OER CEREUDSODERTTORE 
End View 
: With FRANCIS Diamor ind 
= widely used, and always give ‘satistuction * woth ing 
= the hardest and best q salt y I for 
= Norton and Landis Grinde also Hi al to is oa r of 
= all descriptions Ask for circular and pri f w us to 
= send you aD assortment for selection at our euse both 
= ways 
Francis & Co. 
= Established in 1799 
: 50 State St. +, 
z End View Hartford. Conn. 
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You’d 
be 
Surprised 


at the great differ 
ence in time of grind 


ing between two 
wheels not so greatly 
different. And then 


the wrong wheel will 
not produce the kind 
of results that are 
best—so there you 
are. 


Why not have a wheel 
which is exactly suit 





UCUEADEDEU DEO DEORE DOLEU OOD EDUEEDEOREOERAD TERRE RODEO DETER EEE 


TOOUEEETEECEETOOEEOUEEEODEEDOTEOOEOEEDEROUE EE CREOUNOO GOT RLADOGOGEECN EEO 


ed to your work? 


We have these 


and if you c 
we'll tell you 


about them. 


Drop a line 


CUHeHORNTOOONONECEeOS 


Ww he ( | 
are to = 
more 


for 


the latest catalog. 


Larch St., Springfield, Ohio 





The Safety Emery Wheel Co. 
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TTT 








Tt 





We Build 
Them By 
Hundreds 


And so we can sell a 

superior machine at a 

moderate price with- 

out sacrificing any of the advantages of 
the more costly machines 


_THE WATERBURY GRINDER 
grinds rapidly and accurately, all flat 
surfaces, dies, punches, planer, lathe and 
other tools. Has adjustable table and tool 
rest with large radius of travel. Rigid, 
3-point table supports giving great steadi- 
ness. A reliable, practical grinding outifit. 





HUCUUECEOEOTDODUODONE NOOSE OOEROOOOOEOEOEONEAE 


POeUNeEtaN Nt ENON 


TULLE LLL 


RULAUNENNNTNNTEN ER EA Etat 





N 


TTT 


1 


V0 Cane 


TU 


Winn 


Vea 


THEERAEE 


Th 


LACHINIST 


OUCAREAADHOACARELERAENOEbOOELE 


Se ction 





nN 
be 
vl 


eerverny ooeeeeeiinte 


The Connecticut Universal Grinder 





Circular 


for 


Complete 
Details 


LINDRICAL, exter 


Middlesex Machine Company, Inc. 


CEDERRENONETIOCNEEE 


TOT 





Middletown, Conn., U. S. A. 


SURFACE 
GRINDER 





Adjustable Taper Spindle 


All Surfaces Hand Scraped 


Graduated Feeds 


Write for Catalogue 


pereeeenerereeeteenens 


VUE 






Cereeeeeegaaceet tteter 


POCAUEREDAUADARDORAEGEOOTET EEA EO EE EODE, 


CUCEDOTONENOEREET TY 


NEW JERSEY MACHINERY EXCHANGE 











NEWARK, NEW JERSEY 


Cn 





beedtieeeininl 


were COL CAOCCET EEL EDTTT Teeeee gees 
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w ' ceceeeceneengnar seeeeneeee soreenenes caneeeeee LLL COOCDOGUOELELOEOEORORCECERORGROGERORROaRDORONEL 
A New | F aster-cutting Wheel - 
The White-Heat Abrasive Wheel is made from 4 White-Heat Wheel costs very little mor 
special French abrasive grains welded togethe , ' , 
{ : ‘ 5 ad than ordinary wheels (no more when raer 
by a totally new procs [It cuts faster than an F 
abrasive wheel now known and it lasts longer. It quantities) and is worth a great deal more 
also has le tenden to heat the metal trial will prove thi 


48-HOUR DELIVERIES ON REPEAT ORDERS 


We make a specialty of quick deliveries on quantity orders. Prices and samples on request. 


WHITE-HEAT PRODUCTS COMPANY 


FRAZER, PA. 


TOTHHUDNT ROO ORORENONE TO TOPEEUEENTEEOTOUTEEDOUOUENEDERUEEO ERENT ERUODOUONOOEEUUENERREOERODDOOROUROGOONEORAOEEDDRED EEA EREOEROROOOEUDERCUDESLENCENOUUEOOENOEOOEREGEEOEERODROOOOOSERODOOEREOEEATEOEDOCUEROOEOUDONOOETOEGCOOOOOOROENORAGI EEE 


HUUALEDEORDEOAOEAEEAEURASOEUEOEORUEDEOEOOGEDEGEDOGEORDEOERE OURO RODUREEOTOREROAAREED ODER EOEEF 


Hoesen ™ 7 THU 


In line with the Recommendation of 
the Federal Fuel Administrator 












A General Service 




























Grinder : 3 

| $708 | 

| wide range of work Clark Flexible Coupling 

' — _ eile ~ : 

La Salle Machine & Tool Co. \ 

La Salle, Illinois i ae ae 
L I. H. DEXTER CO. 
27 Walker Street, New York 

(uaLieneetei ey COPEEPEUOURODOOOEO NORE CEO EPERL ETT Teeeeeneneeneny COPPUEOOETEL PFT TPE tTereRTRETTTT ty 7 = porteaenany PCC LLL SECUOURDEDOREREPTETEVODTTERERI EOE L Oe reee? " in 
Grinding i Ransom Speed Controller 
: and : su tak | _ 
3 Polishing : , . 
: Machinery : : 
: and Ransom Mfg. Co., Oshkosh, Wis. 
i . Pull 7 : a "W ULL SOCUEERAGDOOGOUUEUALELEREEEDEGOEUEDATEERGEREGOGEOERERRREEREEORRGRR aa iaat re 











Countershafts : <aUUNAUNAAUENALEADRREAUESLULANOORUSSNUALEOOOOOSEEOAURLOOUSUAOEAOUEAOEUOURUOUSUOOUOOEEAAUREEBRASEOABOOOUCUAOEHAAEAAGUN i Teed 
= Save Time in Buffing = 


The DIAMOND Line GIVES Satisfaction. = =», s"sishing small metal parts by placing the 





TT 














E Send for Bulletin on Float, Disc, Hand d « lc Surface, : : ABBOT T 3 
= Heavy Face and Wet Tool Grindeve es 2 Burnishing Machine E 
+ e : j ve ay rk al perien 7 i l he .? = 
Diamond Machine Co. . 3 Catalog No. 8 tells all. Write. : 
Providence = 3 Abbott Ball Co. 
z » R. I., U.S. A. = = P.O. Bor 1233. Hartford, Conn ; 
SPU eeevavvcnvenneenevvanneneeneroon repens TUM jes enenenenneraneenent PORTEDNNENEDDOONONNENEROOONNNHEEDEOONEOONcHooNeNoNeregoe senor veneer TELL 
> HULELELGDARODEROORENEEDOGREOONT DHEEEREEEDOROE HUEDEPEERAEAERONEEEEEEDEODEDEEDEOEOREOEEOEUETOOEEAOEOEEGEOOOOEL ONSET EEDEROUODUODEDUDEREDOETER OED OUDEEDEDEGEE DEN DOD Er oecereCr eter tener SOOUCUUUUUE ECU ’ VOU eTeHNU NOU EOBERERS 
: 7 
: : 
Rapid, Accurate and Economical Tool Grinding : 
\nv desired shapes and angles of cutting tools rapidly produced 3 
iccurately luplicated by : 
The Sellers Tool ee : 
Ldoes all work after torging t sh tools to shape Does not 3 
, require a mechamc tor operator 
Saves both time and money. 

Shafting Labor-Saving Machine Tools Injectors 

Bi asasansasonsss bbbeaeLanseesuaaaaiaaad L\edbLDALEDOREEEUELOOENRPOLOUDORDLEERDONDAREDDADENONRDDORORANRDLDOAANANSDDOOAOANOAADAAADAAD URODAMABALAAAANEADASAAANADAADONOANENIONSOUAANADDUOAAANL/LACAAAANERAAAAAAAAENDOGAAAAAALDULUADAAEAAULAUELLADOGEAAAOAALSEALESOASELA ADELA LUA Ma 
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SOCDUTTELELECOUEAODEEROOEEOT TETRA HOA ieeeeeeueaeuns sine 


A pencil for every use 


For drawing the finest, most 
delicate lines—for shading 
where the pencil must be abso- 

4 lutely responsive—for every 
| purpose in between—there is a 
} 


Fl popaD S O 


the master drawing pencil™ 


This superior pencil is used 
and endorsed by leading engi- 
neers, architects and artists. 
The leads are strong, firm, grit- 
less and true to grade in each of 
the 17 degrees. 

Write us on your letter head 
for full-length samples of your 
favorite degrees. 


JOSEPH DIXON CRUCIBLE COMPANY 
Dept. 4-J Jersey City, N. J. 


SUDURDEREDUEONEGEREOOONORON OTE 






CUUEOEORGOCHREOOGEGECUECOONENE 


SODETAUEAGAAGAAAARAAERAEONE DA EDEAEU LAGOA HEU EEO RE EAGEt ORO econ OLS 





i1ibtnante COCAELSEEUTLEEREUEELSUUENEOU OEE OUCONEAEEEEAEANAAToeaEatE 





Deci Ly eqGtti PP a 


_ IMMEDIATELY 


Grinding Wheels 


Pennsylvania Grinding Wheel Co. 


Wayne Junction, Philadelphia, Pa. 


I 


TUSECUEDEEDEEOROEEE ULL Coneneennerbinl teeta soneereneuaegeenin UU CLOLEDUCEOERAESOGSEGORSSO CED OEREDEAETILAED 


LATHES 


Lathes unsurpassed for 
Built for 


NATIONAL 


Geared Head and Cone Head 
Accuracy, Strength and Uurabilirs 

exactirg Service—and give it 

FULL INFORMATION ON REQUEST 


THE NATIONAL LATHE CO., Cincinnati, O. 


Manufacturers of Engine Lathes 
SUOUEEEEEOREORRSGSTEOOUEETEGEGEOOOROETR ENE T ENG itee 





Engine 


OUGULELAERRAOOGUOEOGEEAEEEEeretoON 


TOUEAAUUREEEOEDEREOOGGOUALAGATONDTOAUAAAEUALADENEOEECDEOEOEDOESEDEOEOEAUEEEEVEQGUCESON00000000 COVEDETOERGGRUEGEEDERTE LONE nt 


Electric Industrial Tracks and Tractors 


arrving elf-loading, Dump and rane 

Three or ur Wheel Tractors or Locomotive 
An znomical mean r the swift anste — great quantity, t od 
THE ELWELL- PARKER BLEC TRIC COMPAN ¥ 

rer Builder of Elec al ucks 

CLEVELAND, onto 
4 ttst t “ 4 
UOVANNRDAL A HOnananannanttiOten siniite sinaanueenat Vetseeeanstaneeeeti MUAUOREOEEEEDAAREAAOAGAUORENEOU LEONA OOOAGUSAUAUAAGAAA ORLA A EpEAAL EMAL 


a 
ee 
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| 


Immediate Delivery | 





THAT 


RADBORE 
OFFSET 
$30 vice Tice 


$30.50 


| Lawson & Co., Inc. < 


| 416 West 33d Street os” a & 
" ? ail 
New York City Se 
e s i1 \ rd St 
A 
=—~* rk 
a , 
"i 4 
“ ¢ 
-<¢ 
>? 
> 4 
- 
_ ? 
2° 
ll 
a 
+ 
a” 
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SALVAGED 


—according to its needs 


We make your old worn tools as 


efficient as when first placed on the 





TOCCUCUUDEEEEETEDDOREEEATTTTTEERERODEEEEEEEEEEEDEERETETDEEOAUAT AAA TDEEEEEREEEDEEEEAAAOAODESAEA GUO DEERUATOEDELACUTUTEDERELNODODETELEREEOOOOROREEDN®DUDDONUOOOEREEEUEOOOOREEODONOOOOOUENNNT FUEEESOOOOEREOROOOONERNEONOOONERE 


milling machine arbor. 


ACCURATE F ILING by hand is difficult : lue to the fact that we make tools 
for the expert; with the Cochrane-Bly No. : 
2 Filing Machine it is rapidly and per : from the ground up we know how 


fectly accomplished at minimum cost. 


TABLE IS ADJUSTABLE, also length of 


stroke, and there are four speeds. 


tools should be treated. It matters 


not to us what kind of tool it 1s. 


THE STANDARD EQUIPMENT in- Standard or no we treat every tool 
cludes arms for Hack Sawing and exten- according to its needs. We salvage 


sion holders for Jig Saws. . 
old tools through the fire or wet de- 





This machine meets the most exacting tool 
room requirements where close finish is 
de sired. 


We also build BENCH FILING MA- 
CHINES, Universal Shaper operating Mill 
ing Spindle and Shaper Ram with adjust 
able heads, Cold-Saw Cutting-Off Ma 
chines and Automatic Saw Sharpeners 


pending upon their condition. 


Test the truth of what we say. Ship 
us a worn out Tool. We'll pay express 
one way. You will get it back restored. 





Full descriptive matter on request. 


VEUEEEOEUERORUEOREAEOROHOEAEDETEDORUDOROEOEOEOEOECORGEOAOEOEOUAEOOEOLONEOEEE 


Tools That Na Ay Go and Go 


Cochrane-Bly Company 
Rochester, N. Y., U.S. A. Goddard & Goddard Co., Inc. 


wn we ' 
TOVTOEEEUUAECCEUCUE TT URE LTO ELE EDTA EEE A AEE D ODOT UA TEEN OEEEEU TEED OEEEEA OE EDTTEEEEETOPEEEVUEEAOAUSEOOADG QOUCHAEDEAAONELOONAEDEAONNHOUOUNNODONNREOONNEOOOONELONAELEOOAEELONAEDOOOOEEULOOENEDSOONSUODOOAUDEOOOEUEOOOEDEDOURDDOOEEOVAOEEDUONOEUOAOEDOEOOAEOULONNETOONGEDOOEEDOENODOONOENTOONNDEDONONEEENNNEOUOEENOOEEEEOOENOON VOVOEUATOEENTTEDON OREO EEONOEOATO DEAE OEEAAUOOEOOOEOOND DANO UEEEHOOOOO NEN OOONOOO ORONO EONOONOOUOONONSOOONS UU 
COECereieeanaatis 


FOREIGN AGENTS: James Say, 184 Winslow Road, Manchester 

England r Great Britain and Ireland; Fenwick Freres & Co . 

Pa , Italy, Belgium, Switzerland, Spain and Portugal Special Tools Tool Salvaging 

For A H. P. Gregory & Co., Sydney Alfred Herbert, Ltd 

y Japan ° ° ° 
39-45 W. Congress St., Detroit, Michigan 
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JOHN P. HOLLAND 


War, John P. Holland, inventor of the submarine, died at his 
home in Newark, N. J. Holland was born in Ireland in 1842— 
and at the age of 20 he commenced to concenttate on the submarine idea. 
He came to America in 1864; and in 1898 completed his first successful 
submarine at Elizabeth, N. J. 
Holland’s entire life was dramatic and in a sense, tragic. Asa result 
of his great genius, he will become immortal as the inventor of the most 
terrible war-machine the world has ever known. 


The dominant trait in this wonderful man’s character was 


CONCENTRATION 


As Holland’s invention has gained the approval 
of practically every nation, so has the Victor Hack 
SF Nia oil (eM opeMmaolemt-loleebte-talesee-telemeesebeleloseleeme)d 
mechanics and technicians all over America—and 
all over the world. 

Like Holland, we have concentrated on one 
thing. For over twelve years we have been exper- 
imenting, testing, improving. In practical tests, 
the Victor Hack Saw has seldom been equalled 
and never excelled. It is the result of a large organ- 
ization of technicians and skilled mechanics 
concentrating on one idea—which is—to make the 
most honest and efficient hack saw blade in the 
world. Wedo not scatter our energies. Wemake 
hack saws for every metal-cutting purpose. 


VICTOR SAW WORKS 
(Formerly Massachusetts Saw Works) 
SPRINGFIELD, MASS. 

U.S. A. 


QO: August 12, 1914, two weeks after the outbreak of the European 


.2 ay 
Ae @ VICTOR 
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‘ na nna COCUOUDEEEECEEDECEODECC COEUR 1 


TORERETUUTE TEE 


_ “ABRASIVE” GRINDING WHEELS 


c 


me 


eneeneataninns 








COUUARAETORE 


TUL 


HeUsteenial 


PULL 


Seana 
MACHINERY] 


TELL 





Grinding rough steel castings is the verv limit of rough 
That H rind ti y lin 
appy lhe ot the 


erinding-wheel usage. irregularity shape, 


State of amount of sand and other foreign matter on the casting 
surfaces, are conditions which test a wheel severely; to 


Complete give profitable service it must truly be exceptional in 
Satisfaction _ 


seanienait 


teantanenn 


“Abrasive” Wheels are used extensively for this work. 
The wheels for these swing grinder operations are 18 in. 


HONteeaaE etait 








diameter by 3 in. face, and results are always uniform, 

Copy of regardless of conditions. Are you getting the satisfaction 

Catalogue with the grinding wheels used in your plant? There’s no 
for the ilid reason why you can’t, providing you use ‘“‘Abrasive” 


vi 
asking. \\ 


ABRASIVE COMPANY 
Main Office and Works: Bridesburg, Philadelphia 


CHICAGO BRANCH: 566 West Washington Boulevard 


saunnn 
VOCENEENAUATOEUTUEEAENDNONNOUONEUEOEOOENONOENAUOONGGOTUENATEOOOOENCONONOOEOOEEEE ORONO CNAAOEENOOOONT 1 
' COUUOUPECEECEEUEDODEOTEOCUEDOCTORT OEE ee ad 


: | 
heels. too. 


(UU een 








SUUPEEUEETETT ETE 





SReveveeeneanrnereereetacreeeveereeraereetes TULPOETUETUTNEATU CNET NA TTT VATUTTETTRELENEVECUEDERELEV OTE ON ED ERETAATETEN CUREUN A OEEAUSELOCOOLECNOCEEUNOOESUGUEREOUEREREAEEEULIEEEGTUOEEETEUEATO CRORE UOERAEUEEORAAUEEOEUERENNAUAEUUUODRAAAGOELOOGERRAOEEENGUEDOUUODOEROD LORE OOOENE Herter aeetanenits 
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Metal Slitting Saws are made of high speed 
steel, semi-high speed steel, or carbon steel, 
concave ground for clearance. 












It is our aim to make Simonds Slitters un- 
usually serviceable and dependable in every 
case. Each blade is very carefully packed 
7 and each package marked to show full speci- 
fications of the blade. 

















Ih Let us quote on your requirements in Metal 
v Slitters or Screw Slotters or any size Cold 
Cutting-off Saw, either solid or inserted tooth. 


| Our valuable book “Methods of Cutting 
i| Metal”’ sent free on request to any metal saw 
' buyer. 


 SIMONDS MFG. COMPANY 


‘The Saw Makers” 


\ FITCHBURG, MASS 








17th Street & Western Ave St. Remi St & Acorn Ave 
\ CHICAGO, ILL MONTREAL, QUI 
NEW YORK CITY NEW ORLEANS, LA MEMPHIS,TENN 
PORTLAND, ORE SAN FRANCISCO, CAL SEATTLE, WASH 
VANCOUVER, B. C. ST JOHN, N B LOCKPORT, N Y¥ 





LONDON, ENGLAND 





| eZ 
YX Z 
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7 ‘mu 
Cold Metal Saw 


Caialog will be sent on application to 


AU AAAAAAAARAAA EDN CUEEUAUAAADAAARAAAEAAAS LADS PRS EAA CUUOEODRGUOEEU NAG OEOAO EON OHO 





tc 





HH 
COUPEEOOROEEERDOOEDOGAEbeS 





UU 












Meneteatinenne 


Vandyck Churchill Company 


§3 Liberty Street, New York 


my 


COPOSUDOAESTETC ELE EEED OEE ' SOUEOECCECOCOCOUERDORENEDACE ORES EEO OTE COCEUDOOOEDTERERRERLEOTOGET ONE TRCGGDOORDOGEEOSDEOOOOORROT EGER AEETY 





50 Hours of Heavy Cutting SRR 
Without Grinding SSS . GH 











One of th uses Hunter 


Zz 














Springfield, Mass. 





in order to get full efficiency from your Cold 
Sawing Machine you need Hunter “Duplex” 
Blades. Write for Catalog 


COOODEEEETEDDOCAREODOOIEON ONE 


Hunter Saw & Machine Co., Pittsburg: 











le J un ionaeinae COPCCEEOSPEEEPEL TE OTODTOPOOT EET SUDERULOORLEEOTOOREOECOEEEOOEAEREOEOUOOOREUREEDON OEE EEE EY 
° 


ee say Their Quality is the Result ‘. 

benvs ares : § of Specialization RS 
their effi , to the | 2 = iS : 
p Ria h ss : ooo Pe : American Saw & Mfg. Co. . 


PEPTOUPETE SERED OPEC DOOETPETEDTOTEROOOE ETAT 


TECATELELALODENOEON DAD enone eeenvennatoner 


. 
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Scientific 
Metal 
Cutting 





spero RACINE %3" 


















MACHINE co. C1) 
RACINE,WIS. 


U S.A. 


MITE 


Maximum Work Minimum 


Time and Wear 


That is a result in metal cutting that does not come from accident. Nor 
from half hearted interest. 


It means quick and clean cutting on all kinds of work. .. It means con- 
tinued accuracy. Aiter a “Racine”’ High Speed Metal Cutter has been 
in your shops for ten years or so you will get the FULL meaning of ‘‘con- 
tinued’’ accuracy. 


: The ‘‘Racine”’ is an achievement of life long effort—concentrated effort 
\ Only on the draw stroke does the blade come 
\ in contact with the metal; and then the con- 
tact is perfect—not too much nor too little 

pressure Scientific metal cutting—for ac ; 

curacy, tor speed, for long service. Every | 

AY cut is duplicated exactly. The “‘Racine’’ is 
‘ the only metal cutter in the world that will do 

this—and it saves the blades. ‘ 


And we will prove it to you—in your shops 
without obligations. ‘Tell us what vou con- 
sider a fair trial if you wish; we will meet 


R A C | N E. it and let you judge. 


Tool& Machine 


Company Lon, 
1400 Jones Avenue 
Racine, Wisconsin, U. S. A. 
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4 RELIANCE 
Adjustable Speed 
MOTORS 


GET THE RIGHT CUTTING SPEED 


There is no running just above or below the speed that will produc e the best and quickest results if your 
' 


machines are driven by Type AS Reliance Motors These motors run at any speed over ranges as great as 


1:10 Ry simply shifting the motor armature the speed can be accurately adjusted to the exact point 
desired [his means work done in quk ker time 



















Bulletin 1014 tells in detail about the advantages of Type AS Motors and shows 42 applications to machine tools. 


Reliance Electric & Engineering Co., 1044 Ivanhoe Road, Cleveland 


Branch Sates Offices: New York, Philadelphia, Chicago 
































Nobody Wants Unreliable Employes 


When vi nit le! I vou pick the che: ip- » that : 


gives continuous service, the reliable 
] man wl will w * for the least trustworthy, Ouality 
= the ; < 

money? Woulditp ou todoso? 


built-in-motor. 


cannot afford to overlook Wagner, 
Buving a motor is hiring assistant. It notors. 
will pay vou to look I the first cost sulletins 1109 and 1119 


The cheapest motor in the long run is the 


Wagner Motors 
Operating Elevating 
Machinery 
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"HOME OF THE BUICK CAR — 


--G-E Equipment Helps Build 
Most American Automobiles 


Buick Valve-in-Head Motor Cars are built in one of the 
largest and best equipped factories in the world. 


For this factory G-E motors and control equipment were 
selected. Repeat orders have continually testified to the 
satisfactory service rendered by G-E apparatus. 


Most of the power used in the automobile in- 
dustry today—and since its inception—has been 
and still is generated, transformed, and applied 
through G-E apparatus. 









MOTOR CARS 












on 
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TOCPEEUAUERURDEDERTEDEREOUEDEDEEERONSECEDODEOUDEEEEOREEOEDO REA ON EONONcsoeootE 


tuneeonnenent 


UU 


SSS 


WESTON ELECTRICAL INSTRUMENT CO. 
1; Weston Ave., Newark, N. J. 


Ss 

~ * 

SSS 
OULU 


* 
















Of : 
WG : 
TRTEPEETTETTTT TEPETEOEOETTETOTEOROTTRERTENTEET TORRE A eteeeee LLL AM ULL LLL wee ite 
PODUOURDUUEEDOORRGTOEOUDE ROUTE RAE RDEAEREETREEU Eee ED 
bd “ . = 
Universal Electric 

(Licensed under Burke 

Universal Motor Patent) 

Only electric tools made 









eq uippé¢ d 
throughout with Ball and 
Roller Bearings. 


Light, Powerful and Durable. 
Independent Pneumatic Tool Co. 


New York Pittsburgh Detroit 
Birmingham Montreal 


Chicago 
San Francisco 


SUAUEEEREUEEEORTELEDCEEROGAERESUCOEEEDEAEROEERODOEEREUDEERROOREREESOEAEROOE ERE Oeeecceeiieny 


MIU iii iii 


TTL LL POCUUUADUELEEOUEOADUEDEROUECEEOERCEECTEOEDOESERDEDODEOEEOEDTRSUETERTEDOEOERTESERCE EOE EOEEOEOEEDOROO RUE OOOOOORTERTOORES 


COUT 


rer 


Wes tinghouse Motors © 
jor Driving Machine Tools 


WwW 


at tt = tty 
ELECTRIC 


eeneenanigits 


Of every type and size, 

tn every kind of service. 

trom every commercial 
electric circuit 









Westinghouse Electric & Mfg. Co. 


East Pittsburgh, Pa Sales Offices in 45 American Gties 


STU 





SHONHAELVUDERNANANENEEA DOA AANAENAUOOOONOEREENOOUOOOOONHERORAGONOAOONENENCOEAOOOORRERONONEOOOOEROEREUEOOON COCUUPERAEEUEUTEEEA UE TECEUOEOEE OE UT EEE 




















MACHINIS8 T—Section Vol. 48, Now'1 












BE CCC OCCU SO 


—wiltey” 


elec ‘trically driven 
orrectly b uilt, ~ 

NANICALY Fur- 
ther-—-it ! , ry 
service at all times L-very te 0] 
is fully guaranteed 


means 
means <¢ 
cally and 


ins 


Catalog sent on request. 


JAMES CLARK, JR. 
ELECTRIC CO., Inc. 





521 W. Main Street 
Louisville, Ky 
CHICAGO , N Jefferson xt 
PITTSBURGH, PA s bkirst 
Nat'l Bank I dg 
Foreign representative Buck & 
Hic -aan, Ltd., London, Eng 
Ps Bev.ns & Edwards, \lelbourne, 
Australia, Alfred Herbert, Ltd.. 
Vokohama, Japan 
etiterinaeniinn " TE 


= 





COP POEUEeeeeeee 





SUTURE CUETO TOLER CUR DOE DOR EOEEOEEDE NON OOEEONEOONY 
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PU 
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aUQUNU41000400N444000440AS04AUA4AARO404N444000050000440000408 AAAALAALLAAIAAASAASAALADLAAALALALLAL " 
Like the tot ~~ tolast = 
Ampere, N.J E 
ae TUTTETETTODOORTETEOOOOTEETOOOOOREOTTOOTORTTTEC ETT Creerereit rreeeeeny COPEUEEEECEECOOTCEEOTETERDEREOOTEOOTEE ROTO RRRD OR EROTEROROT OTTO ET ET TT ' = 
PTE MC 
= Ir 
: SE! r pong : RIAL 
We e€ a comy line le A ‘lee- 
t ‘ ris ar ! Gri rposes 
} iall buil to w ar id “hart sage 
Dire t and Altern ating Current. 
Hand or b maak, Ses 12 sizes. } in. to zj} In 
cal I 3 ‘fitt ed with screw-feed and 
have 2 sper ds Catalog? 


Cincinnati Electrical Tool Co. 
Cincinnati, Ohio 
New York Office: 50 Church St. 


TOOTETERODE TN ETONETOROTETET 





ol TUPTODRUEREEDOTON EDO EEOE 





mun 
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| Pipe Threading and Cutting Machinery 
Hand or Power Operated 


The Merrell Manufacturing Co., 
100 Curtis _ Toledo, Ohio 


POU I 


PUL 


SUVEVELSOOOETEREUOSE OEE EAEATEEDEEETEA AU AEE TEETER EE ERE EATER EE TE ETRE TEETER EEE 


PLANERS 


Send for Bull 


Woodward & Powell Planer Co. 


WORCESTER, MASS. 


elins 





TOTETeTEON ETON 


TEUOTUNNOUUTEONOOEENOCUOOEUOUEERNTTDOREROERO REDO CET TY 


SRUTTOUPEOOOOUOEEOOLEEOOEEEOODOUENODON RODEN EE OODOOOOE 
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Fraser Universal Convertible 
Grinding Machine 


A Wide Range Tool 


With the urface head set up im combina 
tion with head and tail stocks a hown, the 






Try 


TEL 


1 f 


Fraser” is ready to handle a variety of work 
which cannot be ground on the ordinary type ol 
universal grinding machine It quickly and a 
curately grinds splines in shafts, sides of squares 
etc., and such surfaces as frequently occur in 

ige and tool work. This is just one of the ad 
vantages of the Fraser Universal Grindet In 
design the ‘‘Fraser”’ i imple; it is rigidly and 


Write for 
complete 
description 


iccurately built, provided with every facility for 
rapid handling. ‘‘Fraser’’ range takes in cylindri 
cal work up to 8 in. diameter and 20 in. length 
internal work up to 8 in. outside diameter 
urface grinding up to 6 in. wide by 20 in. lons 
Four changes of table travel are available and 
feed can be idjusted as low as I 
trok¢ The Fraser Universal is a toolroom 
grinder of practically unlimited possibilities 


0) COM itl per 


Warren F. Fraser Co. 


FACTORY AND GENERAL OFFICES 


Westboro, Mass., U. S. A. 


Boston Branch: 201 Devonshire St. 


TTEULCLELLLLLLLL LLL 


HOOOUUEUDEREAEEEDERODEODEAAAEDAPEOEOEEDRA GURU DOL EADED ADEA GESTED OTA OADOATEAEOEESEAEOOATEGUEOSESOEOEOENOEOEAEEOEUDAOEOEEGESONENOEOUUONODONOEEDEONGEEUEOENE 
PEEL LLL 
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They Speed Up the Output 


monty See NATIONAL COUNTING MACHINES 


Minute-Saver 


AR TIME act:v ties have made it impera- 


NATIONAL- tive not only to determine the exact cost ol 
CHAPMAN every operation but to get that cost down 
bsolute minimum 

ELEVATING _ 
TRUCKS That National Factory Equipment accomplishes 


this purpose in a most practical, money-saving way 
is established beyond the power of our own words to 
y convey by the fact of its adoption and wid 
use by thousands of leading manufacturing 
THE lishments in this country and abroad. This equip- 
ment is at work in more than one hundred separate 
NATIONAL industries 
CALLING Our New and Comprehensive Illustrated 
SYSTEM Catalog K is just off the press. It shows 
how four important problems of manu- 
facturing detail can quickly and efficiently 
be solved —Counting Material, Shop 
y Trucking, Finding Men and Storage of 
Material This book should be in your 
files 
































‘“‘MULTI-UNIT”’ 
SECTIONAL NATIONAL SCALE COMPANY 


STEEL 11 Montgomery St., Chicopee Falls, Mass 


Foreign Representatives 
} stia Nor 


SHELVING S.H tug Ellings« nd a; 0 


( W. Burton-Griffitths Co 
H. Brenneisen & Co 
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CENTURION SUPERIOR 


THE GUARANTEED 18% MINIMUM TUNGSTEN CONTENT AND 


PO-KIP-C 


THE GUARANTEED 15% MINIMUM TUNGSTEN CONTENT 


STRICTLY CRUCIBLE 
HIGH-SPEED STEELS 


QUALITY—DELIVERY—SERVICE 


CENTURY STEEL COMPANY of AMERICA 


General Office and Works, Poughkeepsie, N. Y. 











Cincago Sales Office Cleveland Sales Office 
E. P. Bartlett & Co., 15 North Jefferson St. J. E. Rawson, Rose Building 
Philadelphia Sales Office New York Sales Office 
Century Steel Co. of America, Keal Estate Trust Bldg. Century Steel Co. of America, 120 Broadway 


















—you CAN’T make it flash back 


no matter how hard you try. 


The Cut-Weld is a combination Oxy-Acetvlene torch with 
tips for cutting and tips for welding. You loosen one nut— 
the change is made 


It’s adapted to any acetylene gas. It has simple, get-at-able valves. It’s a 


sturdy, practical, time-saving torch—and you'll find tt more-than-satisfactory in 
actual operatio) The regular price is $75 The introductory price (one only to 
a customer) ts S5 } W vou TRY one? 


| & Bani hata ah 2 The Alexander Milburn Co. 
. pas | | Baltimore, U. S. A. 


Circular 37 tells more about it. 
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BLUE <> CHIP 
HIGH SPEED 


Firth-Sterling 
Tool Steels 








HE knowledge, experience and skill 

of Sheffield combined with the best 
Pittsburgh practice have made these 
steels the standards of Quality and Uni- 
formity wherever Tools are used. 


McKEESPORT, PA. 


BOSTON NEW YORK PHILADELPHIA CHICAGO 
CLEVELAND PITTSBURGH 
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Welding | Cutting | HIGH SPEED 


AN IDEA 
VF ECONOMY- 


What have you done with your 












’elding two 30-ft lengths 


Prest-O-Lite Process 





high speed steel scrap—-worn 
tools and cutters and broken 


drills? 


Do you know that there is a 
better place for them than the 
waste box—that they can be 
reclaimed and converted into 
bars and tool holder bits and 


this waste avoided? 


UNONDAGA 
PROCESS 


is used 
Tov SaveHicu SPEED 
SCRAP STEEL 


Three of the four biggest automobile 
concerns in the country (They are in 
with their third, fourth and seventh 
repeat order respectively.) 
One of the two largest locomotive 
works has placed repeat orders. 
One of the two largest railroads is 
sending us materia) to reclaim on 
repeat orders. 


Welding Saves Placing 
Special Steel Order 


A mid-west traction company was in urgent 
need of several 60 ft. lengths of 6 inch channel 
steel to use in reinforcing under-frames of 
interurban cars. To obtain this steel from the mills 
meant special rolling at extra cost, the use of two flat 
cars in shipping, with no promise of early delivery 

With the Prest-O-Lite Welding Process and a num 
ber of 30 ft. lengths of 6 in. channel steel, which were on 
hand, the difficulty was quickly overcome. It was sim 
ply a matter of welding together two of the 30-ft 
lengths. Tests of the welded sections proved them 
perfect in all respects—every bit as good as new 60 -ft. 
channels 












This instance strikingly illustrates how oxy-acetylen¢ 
welding is proving to be the simple solution of many 
difficult problems—not only in reconstruction and repair 
work but in manufacturing thousands of metal products, 
making them neater, stronger, and better at /ower cost 












PROCESS 


Employs both gases (acetylene and oxygen) in portable 









cylinders. Acetylene supply is backed by Prest-) Three of the five largest builders of 
ite Service which insures prompt exchange of ful ° 
cylinders for empty ones. Provides dry, purified eas machine tools are regular customers. 
nsuring bet elds. quicker rk. and lower cost a 
aise anatie oo pierre Be epee a The quality is actually improved in many 
ietatnisitamiennand Peeing ret ee ee cases by the peculiar balance of material and 
furnished free to every user of Preat-O-Lite Dissolved Acetyler special treatment necessary to make con- 
any averac workmar nderstands metals mn i version possible 
process quickly and easily 






It will certainly pay you to turn this waste 
into profit. Send for literature—it will tell 
you how it is done 








Let us tell you more about oxy-acetylene welding —its ad- 
vantages and economies —its extensive use in every industry, 
for manufacturing, repair and construction work. Write for 
valuable literature NOW. 


The Prest-O-Lite Co., Inc. 


U. S Main Office and Factory, 803 Speedway, 
Indianapolis. Canadian Ceneral Office and Fac- 
tory, Dept. M, Toronto, Ont 







UNonvasca STEEL Compaiiy Ae 
SYRACUSE, N.Y. 







59 Branches and Charging Plants. 


Worlds Largest Makers of Dissolved Acetylene 





HIGH SPEED 
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Chasers, Taps, Punches, 


Reamers, Hobs, Gauges, 
Threading, Blanking and 


Stamping Dies and for 


General All-Round 
Shop Purposes 


A Universal Shop Steel 
Manufacturers 


of 


Crucible Steel, only / 


The Steel You Will Eventually Adopt 





Warehouses: 


NEW YORK CLEVELAND 


CYCLOPS STEEL COMPAN’ 


120 BROADWAY, NEW YORK 
TITUSVILLE, PA. 
WORKS 


CHICAGO, ILL., 


CLEVELAND, O 
Cunard Bidg. 


Rockefeller Bide 
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Steel Pots mean fewer furnaces 










Eclipse Pressed Steel Pots and Containers have 






nace has a greater capacity when fitted with a steel 





| 
many advantages over the cast iron type. The fur 


pot. Drawn steel pots have the same sectional 






SIZES 


Diameter 4 in. 


dimensions throughout their entire length, while 






° 
to 24 cast iron pots must be made much smaller at the 





as bottom. The metal in the steel pots is thinner and 






Depth 5 in. to 26 in. offers much less resistance to the passage of heat 


than the heavier cast iron pots. Other advantages 
| 






Thickness, }{ in. to } 






in. of Eclipse Seamless Steel Pots are their high melting 


point and special composition which prevents 





Many sizes and 
styles in stock. 





corrosion and the permanent growth which destroys 
cast iron exposed continuously to high tempera- 


tures. 


Eclipse Steel Pots quickly pay for themselves 
in gas savings. Write today for Circular giving 
a complete description. 


Eclipse Fuel Engineering Co. 
Rockford, III. 




















UNION DRAWN STEEL COMPANY 


OF BEAVER FALLS, PENNSYLVANIA 


Makers of Bright Cold Finished Bessemer, Open Hearth and Crucible Steel, in Rounds, Flats, Squares, 
Hexagons and Special Shapes; straight, accurate to section, with polished superior wearing surface; for 
Shafting, Duplicate Shafts for machine construction, piston and pump rods, keys, feathers, slides and 
ruides; 

' Special sim- 
A STUDY IN BRIGHT DRAWN STEEL SHAPES a; Paoouces ») a A alles 
ile and alloy- 


UNION DRAWN STEEL CO. BEAVER FALLS PA. ro fags 
ea a Bw —p rs ——  Yeste é finished, iS r 


all special 


ea eo & «ah =a © aa FAG w om @ requirements, 


particularly 


wT J eDeew es on © GD Bw eee 


rapid ma- 


> te a a Ze Ls © Jt we > | tod Ge - pabebarnatay, Mg 
‘aie chines, hand 
ane a @) ‘hima oe or automatic. 
* 
Re. anudat i 
Offices and 


| | Warehouses 
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FromNiagaraFallsto | 


New York Every Day ! 


the Travel i the Shaft in an 
ige Johnson Bushing 
D thatt 





A\1., and let us show 


— <P NSP TPT T\ FT et es ‘ 
Jouns0N BRONZE CartPANY 
7 New Castle, Pa. 


Branch Offices: 


New York Cleveland 
Buffalo Cincia ati 
P ttsburgh letrcit 
Chicag San Francisco 


HOEINS ON 


FRICTION RESISTING BRONZE BUSHINGS 








FINISHED MACHINE KEYS 


Accurate Machine Keys That Fit 








lor over 20 vears we have been success End Feathers, Connecting Rod Keys 

ful in the manufacture of cold drawn and Wedges, Special Keys of every 

steel products, finished machine keys description for all manufacturing 

etc. During our long experience we have purposes. 

never lost sight of our prime object All keys are finished complete, ready 

Quality and Accuracy in Finish for use without fitting. Let us suppl 

Our line of Finished Machine Keys you with well-made fimished machine 

includes Standard Gib Head, Cut- keys of all types and sizes 

Under Gib Head, Plain Taper, Round Write today for our Price List. j 
Moltrop Steel Products Company, Beaver Falls, Pa. (ll 
( hic ago and D troit, Centri ws & Wire a na FR } Seek, Saeeee | —_ edgar 





RUP STEEL pRODUCTS CO. 
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Shrin eOru-Hard- 
enin 7 Steel, 
that will not sh 

or rp wm ws 
hardening. 


AMERICAN 


Carbonizing Compound 


High in carbon—yields up 
rapidly as the steel can absor! 
ree fror clean and od 
handle and will 
m your case-hardenin 
Sprinkling Hardening 
the surface of the steel 


the gas as 
it— 
rless, 
absolutely saf to 
save you 15% 
“Universal” 
Powder renders 
glass hare 


American 
Compound 
Company 
469 Atlantic Ave. 
Boston, Mass. 


We also have a None 





SE Led 





r. 


tint 



































for cutting-tool 
flexible, oil ti gh 
Low pr iced. 


Wheelock Mfg. 






Flexible Steel Tubing 


lubricant 
A d irable 


h, 4 4, 8 and }-in 


Co., 
















“Wheelock” tubing is most 
Try it on your machines. 
sizes Send for samples. 


Wheelock, Vt. 


Mae OdP ene POPPE CD ebee 









TTCTTTNTTTT 





SSUES 








THN 


4000 Tons Swedish 


Hitt 


: 
IRON BRASS | 
SEAMLESS MECHANICAL AND SEAMLESS ACEYTLENE-WELDED 
BOILER STEEL TUBING FREE SHAPING STEEL TUSING E 
B Rod Wi Nails Sheets Plates Angles Channels = 
Bolts Nuts Rivets Washers TOOL STEEL Beams Shapes Rails Spikes : 
warenouses; J ATSHAW STEEL & METAL PRODUCTS CORP. ®axch orrices: | 
Brooklyn, N. ¥. 220 BROADWAY, NEW YORK rt a 
| | Dependable Always, 
e 3 HIGH-SPEED 
STEEL PRODUCTS 7 L : 
| ii STEEL 
Cold drawn Steel Tubing, 16-20 ' 3 2 
| B. W. enue. 2 5 Increases Output : 
| High Carbon butted and brazed i : ATLAS CRUCIBLE STEEL CO. 
: steel tubing. E 3 DUNKIRK, N. Y. : 
Strip Steel, hot and cold rolled. recreate ecemaemeniemeRs omen a 
: | Channels, Angles, U-Bars, Flats : : 
: | and special shapes of moderate z : 
3 | | dimensions in hard and soft = ee. : 
> | teel. : : 
| ot MACHINE KEYS 
: E 
| | z 66 99 
| The Elyria Iron and | || “STANDARDGAUGE 
| ie denotes QUALITY and SERVICE. 
I | Steel Co. Our Keys are accurate to size, ready to drive without fitting 
Cleveland, Ohio | Square Keys with }” taper per foot carried in stock for im 
Chicago Detroit Atlanta New Haven mediate shipment. Special sizes made to order promptly 
Get our prices. 
STANDARD GAUGE STEEL CO. : 
2 io Beaver Falls, Pa : 
HETERUTEAAEOODERAUEEOEEOCORIOEEEOUTEOVEROTELOREOEEODEP ONO O SG es «© “AADENDONUONNEOUTONUDNCEEOTENNOONTeRNeeEOONNTENNOETITIY 5 


TUCEUREUEEEOOREECAAT GEETETEEENOTT 


ten 


HUTT MTL LL 


Tool and 


Dril Steel in Stock 
Alloy Steels for all purposes 


High Speed Steel 
Welding, Wire 
Swedish Iron 


Die Blocks 
Drill Rod 
Chain 


Swedish Iron & Steel Corporation 


General Offices 
Boston, 


Branches 


Chicago, 
MAOULAEAEOEDEANOSELEAEDOLGEDANAUANEUOLULGERELERAUDEOUTLALG ADEA CELA 





12 Platt St., New York City 
Philadelphia, Cleveland, 


Denver, New Orleans. 


ventennnty 


8 














en 


PUCUEOAOAOUAEUOUROEONDEOEONONOOREDE DOERR ONOEE 


mn 


ee 


nore gener 


nnn 


TEL 
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TOUTE EOE TOL LL 

2 

vit fF. ry z 

SF ANILECS Oia. 

Seamless Steel Tubi Cal led step 

Olt 11CC > Dp = 

eamiless Steel lLubing Metetsip =f 

~ Cold Drawn Shafting and Screw Steel | 
—— 0 rawn Shafting an crew Stee TT 

Metal Stampings PROMPT DELIVERY FROM EXTENSIVE STOCKS pered Spring : 
Steel E 

enone ULIUS BLUM & COMPANY 
Saw Bladcs Tool and Alloy : 
Special Drawn (KEYSTONE STEEL & TUBE CO., Inc.) — : 
Shapcs 510-512 W. 24th Street, New York Magnet Steels = 

. I E 
Boston Philadelphia Buffalo Cleveland Chicago Pittsburg! : 

LE UT iin linia initialed 
COPE TOOTS eee eee eee 


UE: | 





With the fundamental principle 
; of Right Quality, as a basis on 
which to work, we add service to 


ETE 





td 



















































Br Te Stow Manufacturing Company 


: : a = 
BI IN | ING BI ISHIN( 3S = our customers, and cooperation 1 [My = 
We ate busking aoscialicts. and we sunniy eevetsl teal = J to the fullest extent. ui bee = 
whinery builders v = “4 = 
he = sy] To do this we have insured a complete wi = 
s oa ‘ ness of stock which enables us to supply E 
= hi you with what you want, when you AS = 
= want it, and we promise prompt fr 
= j delivery z 
We quote from blueprint, samples dir > = , . 
Send for Price List ““T.”’ + As a further addition to these features f f= 
. oo . . @ we assure you of Right Prices f| Pre = 
The Bunting Brass & Bronze Co. = : Q] FS E 
726 Spencer Street, Toledo, Ohio s 3 We shall be pleased to answer your es 
- 3 inquiries or welcome you in our new : = 
2 5 home. ue : 
: 3 fe | 
5 Aborn Steel Co., Inc. | fi: 
= = r . = 
= 22 Clarke St., New York, N.Y. ae 1 = 
= ¢ = 
= 269 Drexel Bldg. 133 Andrews St. , _= 
: Philadelphia, Pa. Rochester, N. Y. ‘ i = 
= . vod = 
= nr ~~ * a ee ee 4 fox = 
= A = : ny ae 
= gts A 5 
= ST ee ae = 
: - he edldate Baaacse a's aT ABRERE = 
Te _ ELLE LLL LU MMT 
COTE ene 0000 een nnn noe een 





STOW MANUFACTURING COMPANY 








renee Portable Tools of 
Proven Value 


Illustrated in 
Bulletin 102—Flexible Shafts 
Bulletin 101—Portable Electric Tools 
Bulletin 100—Electric Motors 
Just from the press—Free for the asking 
Built by the Oldest Portable Tool Manufacturers in America 


HUUTTETUAT ERENT ATUAUOOURNTOENTOSOOTEOONTGEOU COROT TENA OERED UCASE OOOND, 











Binghamton, N. Y., U. S.A. 


Stow Perfected Grinder, Adjustable 
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Our Office 

Boy Engraved 

@ This in One 

Minute on 

MACHINE GUNS The Gorton 
CoLvIN™* VIALL va Engraving 

2 | We Machine 

~ Shown Here 








TTL 







"NITED STATES RIFLES 


and 





SOLDUUEROODOLEOGUDER ECOL EDEEEDETESOOTUTEEOTON TE OtOE te Doeneeeoe 





Chat’s anywhere from 4 to 6 times as t as the most 


xpert hand engraver could do it and the work look 
clean as the best he could turn out. Consider, too, that 
the GORTON ENGRAVING MACHINE will do yo 
engraving work at a lower cost than you can possi! 
et it done in any other way. And its original cost is its 
only cost. 


CONUATEOUOOPORONOOEETORORONEOEONORORDENTONE 


For engraving name and direction plates, dies, seals and 
ill work of kindred nature. Size and type for every 
irpose from 400 up to 20,000 Ib. Belt or electrically 


TD 


ope rated 


This Coupon for YOU to Tear Off and Mail NOW 








SSS SS eB Bee Re Re Ke RR ee ee 
GEORGE GORTON MACHINE CO 
Racine, Wisconsin. 


Gentiemen Send me at once, without any obligation, details of 
our More Profitable Engraving" plan I am interested in seeing 
proof of your claims for better work at less cost 


Name 


How U.S. Rifles and | 
Machine Guns Are Made 


Here } new } ng a detailed account ot the Address 


methods used in manufacturing the Springfield, 1903 Cirm 
A.M 








George Gorton Machine Co. 





} mod | l 
description i the modi 
fied Enfield rifle and three Notice 


VOUTUEEEEEEOLEED ETE REE RELL EOEERUAATEEEREEA AAA DOOERAAT ALOU EEEDUA UO EEERAGAAGOREODDDDDRUAUAD AE EOEEAAUAA AU DEADEED EAD OEDOAAU A ODEEOOASOOEEEROEAOUDDEE 








| 
| 
! 

] t 
. . 1 Publishir 1 | 
U. S. Rifles and a . yw : > = “EPUUTTELTE EVEL UEDERTEREETELEOEEODETSOLECEEDEDEDTEDDEDEETERPORT ERE ESOC ECU ELERDET ORT EOECOEREROVODESUEGCOTORRURODOTOROOOREOTERUECE ROUEN OGOGOEOTEO EEOC TOROT DORON NOES 

‘ at f yuve | 
| 
| 

















types of machi uns ro Technics! Mer 
se P ~~ ° 
Ameren Bxge Racine, Wisconsin : 
: 
; 
. London, E. ‘ 
| Machine Guns — < plet et COCCORTOERE Ee eee eee, eee 
fal w-Hill 
320 pages. 9 x 12, $3.00 und mail orders w 
(English price 12/6) net eive prompt attentior 
postpaid 
TI new volume gives the data and basic facts used tn 
cture of small art ind machine guns now 
1 by the S it home and abroad. Th 
| , " f Ral fall af 19 
ethor own are th force during the fall of 1916, 
n which have beet e modified in accordance: 
with manuiacturin requirement 





Send for FREE rmiation hosed abe anal | 


: ; to be instantly 
Examination 





COVEDODEREDEEUDEDECERPADDU DU RADEERADEDECELEARDDEAEEDEDA EUDORA DEDEDE REDEA SACRA ELAELAGE DOE EUU EAST 


" The coupon below entitles 
s you to a free 10-day examin- 
ation. Send it at once 




















Where 


OO 

















TTT TTT TT LLL LLL 


shall we 
7 i send your 
- sae agen Go. Inc., 239 W. 39th Street. New York. : catalog? 
: Co'vin and Viall—t s Rift s and Machine Guns, price $3.00 net, : 2 
' , andnegs . ee . ees mains 1 = 
. NX “$ ww j post ry iw days of receir Py : 
' i a , : 
' f the A . 7 The marking on your product is a necessary oper- 
: Signed s = ation of manufacture. The catalog shows how 
oad , = many manufacturers mark effectively at low cost. 
' a, 
_— ar a JAS. H. MATTHEWS & CO. 
Not rec t \ 1 4 ww members of An = r ‘ 
- Soc. M. I : e U. 8. only.) a Oakland Station, Pittsburgh, Pa. 
ween See ee eee Gee eB ee ee ee ee ee eee ee ee eeasenend Fauanene coeneeeveneeeeegennenenaneanegeuenggeacaneseneneneneenegenecceccecnanesesovecnsneneaesncuaveneavarnneneneneansasinaens COPCCUUCEREEGCOOE PEEEEEEDO GME 
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Are You a Rut-Lover 


When It Comes to Heat-Treating H. S. Steel? 


Would you refuse to try out a better method, a method that will prevent 


your tools from being scrapped—simply because it is new to you? 


No, you are not that kind of man. 


fully efficient High-Speed Steel Hardening Compound. 


is a scientifically compounded and thoroughly tested preparation for the 
successful heat treating of high-speed steels at a temperature of 1750 Fahr. 
insuring maximum hardness and toughness while eliminating all chance 


of costly failure. 


HE|ZY 


HEAT 


Can be used over and over again indefinitely. 


You may prove it at our risk and expense, because we know what it 
will do. 


Put up in 100-pound containers only 
and try it for 30 days according to directions 


pense and you owe us nothing 


Send us a few high-speed tools for hardening. We 

will return them promptly, without charge for 

treatment. They will show HETZY results 
This is too important to forget; write nou 
Anyway, send for Bulletin 14 giving details 


Bennett Metal Treating Co. 
P. O. Drawer A, Elmwood, Conn. 


We also have a department for doing all kinds of Hardening 
Tempering and Case Hardening of steel 


Let us tell you then about a wonder- 


Send for one 
If it 
doesn't do what we say, return what is left at our ex 
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SPECIAL NON-SHRINKABLE OIL 
HARDENING TOOL STEEL 


Prompt Deliveries from New York Stock. 


WRITE FOR DESCRIPTIVE 


Lindenberg Steel Company 
90 West Street, New York City 
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A letter from a user of 


AJAX BULL BABBITT 


This seems to bear cut our claim that when 
Ajax Bull Babbitt 


a customer 


Starts to use 


he gets such good results he never changes. 
; » 


Write 


which 


for 
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ak 


the 


es 


details 


about « 
Babbitt 


Ajax Bull 


formly dependable. 
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RIC 


Acentury of experience 


manufacture of 
behind 


in the 
better 


steels, is 


Jessops 


Carbon Steel 


This experience and the 


extraordinary care used 


in manufacture insures 
its operation with excep- 
tional and ef- 


ficiency. 


economy 


Wm 


91 John Street 
New York 
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Jessop & Sons, Inc. 


163 High Street 
Boston, Mass. 


Ceeeaecaareeeaaaeeiean 


100 


Enlarge Your Working Capacity the “Davenport” 
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Way 


8 . 
Oy % IRON CEMENTS 
Stop stear water, fir wv oil leaks 
Write for free Instruction Book. 
Smooth-On Mfg. Co., Jersey City, N.J.,U.S.A.- 





DOOLAORDEEOEEGAEEELACAEEA EEE EAE 


AN 





MAC 


HINIS T—Section 


Vol. 48, 








CUOUCUUAEDESERDUAGAEOEODOSEDERAASEDDAEDAUDUAAUALRATaitaee 


SU 
Teeedeedaitite 


TUVEUUEDERROE ODOR RODEO ERNE OO HONE 


wet 















**Hawk-Vanadium”’ 
the 
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will do twice 


amount of work 


carbon tool steel ON ON 

GRINDING. 

You should try it for Pune 
Cold Header, Swaging, 
Striking and Cutting Dies, 


for Brass Shells, 
Chisels 


Dies 
Pneumatic 
where 


and ot! 


We carry a large stock 


Prompt shipments. 


of regular 


Pointing, 
Drawing 
End 


great toughness and resis- 
tance to shock is required. 


every description and w 
Stock List on request. 
find in it just the steel you need. 
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hes, 


Mills, 
1er tools 


of steel of 
ill send our 
You may 





= Hawkridége Bros. 
—j 303 Congress St., Boston, 


Co. 


Mass. 
































SDOSSHELATERAAAUEUOEEROOTOAEOOEEREEAAOOTEAAREEEEEULERRERECTOR EERE OOR EEC eeReaoccceecoeneneeroin 
TD 





STU 
PM 


—No. 9 


speneenaenenene 


KELL 


Da 


THE R. A. KELLY COMPANY 


P.O. ROX 488 


WELDING 
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Y SHAPERS 


9 only for 


r covered by ¢ 


W rite for 


e of heir machine ool pro t of a 
ranization of specialists i hey ssess correct de , ur 
iracy and ; t Thre: zes single geared, four sizes 
¢ geared, Write f ty ac atalog. 


Makers of Shapers 
25 years 


4. OHTO..U. S. A- 
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CQUIPMENT. 


OXY - ACETYLENE PROCESS 







a regulator that accurately controls 
INE torch 
catalog. 
1214 W. Harrison St., Chicago 
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HIGH SPEED SPECIAL : 

CARBON TOOL 

ELECTRIC FURNACE E 

NON-SHRINKING DIE -; 

“THE TOOL STEEL MILL” : 

: Philadel phi : 

BRAEBU RN STEEL Cco., Braeburn, Pennsylvania Rochester “Chicago Cleveland Detroit 
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Manganese Bronze Castings 


have the strength of steel forgings. 


LUMEN BEARING COMPANY 


Booklet upon request. 


Buffal 


o, N. Y¥. 
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HUONESEAAEOEOAEOEONE 


EVERY TOOTH PERFECT 


Sawyer Gears are made by an old experienced gear cutting concern and you can 
ry absolutly on toecir quatity an perfection of design. Write for Catalogue. 


THE SAWYER GEAR & MFG. CO. 
Successors to SAWYER GEAR WORKS 
5122 ST. CLAIR AVE CLEVELAND, O. 
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Albauch-Dover accurately gen- 
erated Gears are real “ZONI 


OF QUIET’—u 
- : 


a 


th 


COUNUEGEOEDEQODOETOOENE 


t In opera- 
irs, 8 l us 
your r Sample 
Gears for 


ALBAUGH-DOVER CO. 
2100 Marshall Bivd., Chicago 
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Michigan Gear & 
Engineering Company 
Detroit, Mich. 


Spur, Bevel, Spiral and Worm Gears, for 
Service and Production. Let us quote 
you our prices, 
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FAWCUS HERRINGBONE GEARS 


Mill Drives . Turbine-Transmissions 
SpurGears_ Bevel Gears _Worm Gearing’ 


FAWCUS MACHINE COMPANY. PITTSBURGH PA. 
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Chicago-Rawhide 


Pi 7 
The best that selected material and careful 
workmanship can produce 


The Chicago Rawhide Mfg.Co. 
1301 Elston Avenue, Chicago, IIL 


UU 




















PITTSBURGH CUT GEARS 


Spurs, Bevels, Worm Gears, Spirals, Internals, 
equipped to handle work from 2 in. to 66 in. diameter 


Delivery on Bakelite Pinions—One 
- Day— You Can’t Beat That. 


PITTSBURGH GEAR & MACHINE CO., Pittsburgh, Pa. 
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Timely War Books 


TEXT-BOOK 
OF ORDNANCE 
AND GUNNERY 


By Lt.-Col. William H. Tschappat 
Ordnance Department, U. S. A, 


A book treating on Properties, 
Manufacture, Care and Use of Ex- 
plosives; ‘Theory of Explosives; 
\leasurements of Velocities and Pres- 
Interior Ballistics: Metals 
in Ordnance Construction; 
Guns: Recoil and Recoil Brakes; 
Artillery; Exterior Ballistics; Pro- 
jectiles; Primers and Fuses; Aiming 
Devices: Fire-Control Instruments; 
Small Arms and Hand Arms; Ma- 
chine Guns. With a folding diagram 
of the Lewis Machine Gun. 

x+705 pages, 6 x 9. 

Cloth, $6.50 net. 


sures; 


Used 


315 figures. 


NEW, THOROUGHLY REVISED, 
EDITION 


STEEL 
AND ITS HEAT TREATMENT 


By Denison K. Bullens 
Consulting Metallurgist 
The second edition of this noted 
work has been broadened in 
and now includes additional informa- 
tion of a practical nature. Additional 
data have been given in the section 
on Heat, while that on Forging has 
been materially enlarged into a new 
chapter. Also the chapter on Anneal- 
ing has been enlarged with consider- 
able data of interest to the practical 
man. The number of photomicro- 
graphs has also been materially 
increased. 
ix+483 pages, 6x9. 285 figures, 
Cloth, $4.00 net. 


scope 








FREE EXAMINATION COUPON 


John Wiley & Sons, Inc., 7 
432 Fourth Ave., New York City 
Gentlemen: Kindly send me the books checked below for 10 days’ examination 
It is understood that I am to remit their price or return them, postpaid, within 
ten days after their receipt 
Steel and Its Heat Treatment 
Textbook of Ordnance and Gunnery 


Dennison K. Bullens. 
By Lt.-Col. Wm. H. Tschappat 


Name 
Address 

If not a sub- 
4s member: if not 


a reference or 
AM-1-3-18 


American Machinist 
of which you are 
‘ty, you can supply 


Indicate below if you are a subscriber to 
scriber mention the national technical societ 
a subscriber or a member of a technical socte 
indicate your position 
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We’ve said a lot 
about “gear experts” 
—here’s one: 


He’s the kind of gear maker 
you would want to have in readi- 
ness, if building quality gears was 
your work. 


He combines valuable mechan- 
ical experience with the ability to 


think— 


And to appreciate that it’s not 
against the law to finish up a job 
before it’s due! 


He’s one of the men who has 
helped earn for Phillie Gear the 
reputation for making good gears, 
quick— 


And one of the men who will 
count it a privilege to work on the 
next emergency gear order you 
send tothe 


Philadelphia 
GEAR Works 
Vine Street and Reading R.R. 
Philadelphia, Pa. 
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When Rushed for | Gears 


" Mt 


Send us y t 

sh the gear i ~ line 

W he ry ir Work ke mar ls Sry “ial spur be el. n itr } I q nterna r wor gearing we are 

re hes to supply you t noti Large assortment of nk ys on hand = 

Over 3 
in “curacy an . 

Pr il! line of star erps irs in cast iron, el, brass, rawhide and fibre carried in st ck. ready for i 

immediate shipment = 

Large list of sprockets and chains for automobile and 1 = 

Send in your gear J pms Fr mates t t We = 

can save you! yandtime. Write oie full partic ul: irs. = 


151 PEARL ST., 
BOSTON, MASS 


GRANT GE AR W ORKS, Inc., 


sEORGE B, GRANT 


OU te eeetane 


ey 

















The machine shown is now running at our Branch Office in the 
Exhibition Dept. of the Bourse Building, Philad-!phia, Pa., and 


ons.sts of 63 of our 


STANDARIZED 
BOSTON GEARS 


In various Combinations. 


Send for catalog and circular giving reasons why you 
should design to use Standarized Gears, which are 
in stock for immediate delivery. 


Boston GearWorks oon ee 
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Speaking 
About 


Camouflage 


Just because a machine runs 
quietly doesn’t prove that it is 
running right. 


Worn metal gears may be lubri- 
cated to approximate silence but 
the racking and jarring that is 
destroying machine alignment still 
goes on. Oils and greases merely 
silence this destruction—they don’t 
lessen it. 
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NEW PRUCESS 





NOISELESS PINIONS 


on the other hand, not only make gear drives permanent- 
ly noiseless but the resiliency of their rawhide teeth 
absorbs and cushions the shocks of operation to make 
machine parts and machine adjustments last longer. 
As a result the ability of the machine to turn out a 
perfect product is extended beyond that of the ordin- 
ary all-metal-geared machine, where lubricants per- 
form only the one duty of reducing friction and wear 
in the gears. Breakages of the larger gears are con- 
siderably lessened as well, and shutdowns for gear 
replacements correspondingly reduced. 


Look beyond the apparent benefits of gear lubrication 
and increase the efficiency of your men and extend the 
life of the machines they operate by using New Process 
Noiseless Pinions. There is one for every service. 





A \ = 
. ON 


2 CORP 






> NEW PROCESS “‘c” 





ATION 
SYRACUSE. N.Y. | 


Canadian Agents: Robt. Gardner & Son, Ltd., Montreal, Que 


179R 
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Bakelite-Micarta Gears 










































Wherever a perfectly reliable application of silent gearing 
is demanded it will be to the interest of the purchaser to 
investigate the merits of Nuttall Bakelite-Micarta gearing. 


Here are some reasons why it is worth an investigation: 


Bakelite-Micarta is as silent as rawhide but 
lasts from two to four times as long. 


It is not affected by moisture. 

Its oil absorption is practically zero. 
Varying temperatures have no effect upon it. 
It cannot be damaged by rats. 


The teeth need not be shrouded and only in 
extreme cases is a steel flange used that extends 
only to the root of the teeth. 


If these qualities make it apparent that it is to your 





interest to further investigate, we have some very interest- 
ing data on Bakelite-Micarta that we will be glad to send 
you. 





UTTAL 


PITTSBURGH 


AddaGear Text Book to Your Library—Free 























“HIS FOOTE GEAR BOOK—240 pages of 
live, usable information, formulas, tables and 
data of all sorts—is the ever-readvy aid to the 

ear user. It is as handy about the plant where 
gears are us2d as 25 years of gear building and using 
experience an make it—a ready reference book 
that will auswer 99 out of 100 gear questions, to 
your advantage. And in the 10 pages devoted to 
our interests we show how good gears—dependable 
gears —can be made on short notice by a concern 
with the proper equipment—information that has 
o.ten proved of more actual value than the other 
230 ages of gear data. 

Tust .end us your name and address and put 
another valuable book on your engineers’ refer- 
ence shelr 


You'll use it. Write us. 


Foote Bros. Gear & M. Co. 


210-220 N. Carpenter Street, Chicago, III. 
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4 
Kill Noise at the Source 


Noise, vibration and excessive wear in gears are due to incorrect tooth profiles and 
inaccurate spacing. 














Only gears with correct profiles operate quietly. 

In Maag Gears theory is actually produced in practice, without the slightest com 
promise. Herein lies the remarkable success of the Maag-System and Maag Process of 
cutting gears. 

All Maag Gears are of the involute form, shaped and generated. They are not based on 
standards. Maag Gears are furnished in any pitch, normal or abnormal; any number of 
teeth; any pressure angle; any helical angle. With this freedom from restrictions we 
can thus furnish you the ideal gearing to meet any and all conditions. 








The above trade mark on gears is a guarantee of maximum strength, long life and quiet 
operation. 


We have solved problems by the Maag Gear System 
which have heretofore been considered impossible of 
solution. 


Put yours up to our experts. Write for our Bulletin 
and find out about the unlimited possibilities of Maag 
Gears. 


MAAG GEAR COMPANY 


158 Fernbrook Street, Yonkers, N. Y. 
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speeeney 


in the machinery world as in every-day affairs. 


the machinery which produces 11 








HOREPEROEAEEDOROEEOECEROREEEDEROE ROR GEERECEREGTEETERTEDU REESE DA EDERTERERDERTEDGERERERTERGEERE PERO TOEETEROLDEROREEED GOLDUSEEODARASCEDUEERRSURDERAEGA EEE RS OE LIAUEREERO ADE RDEROEORDOOSA ADEN OEEY 


Silence Is Golden 


[In power transmission and speed 


ion noise is a by-product that costs money to produce and racks to pieces 


Cleveland Worm Gears 


ire absolutely silent in action and 98% efficient, 
heir range in speed reduction or power trans 
mission is practically unlimited. Reduction 
ratios as high as 1000 to 1 can be made. Cleve 
land Worm Gears transmit over 1,000,000 horse 
power in many varied indus tries. 


Cleveland Worm Gears are durable—after 
everal years of operation many drives show no 
sign of wear. They are very compact and save 
space over any other type of drive 


Let us help vou on your speed reduction and 
n problen Qul > vear 
experience with worm gearing 1 it y 


d Write today for details. 


The Cleveland Worm & Gear Co. 
Cleveland, Ohio 


ra 


Represe: 

The Industrial Equipment Co 
223 Main Street, San Francisco, Cal 
Cc *, Quicke & Co 

Euston R 1, I don, Eng 


Vol. 48, No. 1 
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ACCURACY—RESULTING FROM MEN, MACHINES AND LIGHT 


(Good gears are largely a matter of expe- 
rience which indicates ability, good ma- 


chines and good light 


We consider every gear order too im- 
portant to hand over to ‘prentice boys 
even though some high-priced equipment 


has for its argument “‘no skill needed 


‘Cincinnati Service results from men, 


machines and light 


Cincinnati Service assures good gears 





‘ The Cincinnati Gear Co. 
1$25-27-29-31-33 Reading Road, 





delivered on time at the right price and 
right in every detail 

We have SiM I year lding 1} 
Cincinnati Ser c id it has been our 
1 LC! rt we were ell a 
try out 


Try Cincinnati Service on bevel, mitre 


spur gears, spiral gt l 


complete or teeth cut in blanks 


Cincinnati, Ohio 


irs rawhide pears 


Write today for gear information. 


or 
I 


worms and worm wheel Gears furnished 
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For Huge Press 
Or Tiny Mill 


For Heavy Duty or Light Service 
Fabroil Gears 


meet every need of power transmission. 


Silent, shock absorbent. stronger than cast iron, more durable 
than steel, this gearing has never failed to give satisfaction in thou- 
sands of installations covering a broad field of application. 


If you use gearing, you need Fabroil 





For Cat lian Busine 5 neler Sy Caeeniinen Ghendeed Miennie 4 mpany) Ltd Toront (nt 
General Foreign Sales Offices, Schenectady, N. Y.; 30 Church St., New York City; 83 Cannon St., London, k. C., England 





General Electric Company 


‘nti OF _ wen - Sy 7 
“a eeling — General Office: Schenectady,N. Y. Xe Maven, Conn ag pd 
Pirmingham, Ala Dayton, Ohio New York, N. ¥ San Fran ( 
Boston, Mass Denver, Colo. ADDRESS NEAREST CITY _ Niagara Falls, Ny acheter mg F 
Bu N.Y tDetroit, Mich *Oklaboma City, Okla Seattle, Wash 
— "M. ymnit Des Moines, lowa Omaha, Neb Sy n Wash 
Charleston, W. Va. Duluth, Minn. *Houston. Tex Los Angeles, Cal Philadel; Pa Springfield, Mass 
Ci urlotte, N Cc i —_ N. Yu Indianapolis, Ind Louisville, Ky Pittsburgh, Pa s N.Y 
Chattanooga, Tenn Er Pa. Jacksonville, Fla Memphis, Tenn Port! ‘ T leap. » Ohi 
Chicago, Ill +E] Paso, Tex Joplin, Mo | —- Milwaukee, Wis Providence, R. 1 Washington, D. ¢ 
Cincinnati, Ohio Fort Wayne, Ind Kansas City, Mo \ inne is, Minn I nd, Va Youngstown, © 
Cleveland, Ohio Hartford, Conn Knoxville, Tenn N ville Tenn | t N. ¥ 

*Southwest General Electric Company tGeneral Electric Company of Mi 
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Karly 


31 Ames St., 









COLenueepesanantnl 


action during these 


Do not procrast inate 


CROFOOT GEAR WORKS 


time to place that gear 


specify 


INCORPORATED 
Cambridge A Branch, 


contr: 
abnormal times represents wise 


**“Crofoot Gears’’ 


Vol. 48, No. 1 


CROFOOT GEARS 


NOW is the 


act. 
judgment. 


now. 


Boston, Mass. 
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—signaling a new era 
in gear-making service 


To be relieved of gear worry— 
To be assured of the advice 
operation of gear-making experts 
To be 
product 


and co- 


justified in anticipating a quality 


s the satisfaction that comes to the 


That i 
user of 


MEISEL 


Gears 


If you would appreciate the full extent of 
our acquaint us with your gear 


problem 


service, 


Our representative will be glad to call and 
give you the benefit of our experience to- 


ward its economical and efficient solution. 


Meisel Press Mfg. Co. 


946 Dorchester Ave , Boston, Mass. 
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Worms and Wheels 


IMS 


= : “ ; = 
= Our equipment for the cut rf 
= = ting worm gearing and | #& P 
= = a the grinding of worms is the . 4 ae 
s od outgrowth of an experience | v 
2 = y in producing this particular j| 
= type of gearing that dates | 
: a>, back to the very beginning ol | 
: , the use of this typ drive, 
: . we bemg among the first to 
= . exploit its use 
= a? Ss , 
a. All forms of gearing cut to 
; ‘ your specifications 
. Catalog of Standard Gears 
ty: ’ on request. 
* Brown & Sharpe Mfg. Co. 


Providence, Rhode Island, el 
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FOR THE EFFICIENT 
TRANSMISSION OF POWER 
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28 Congress Street 


Heneerneneonennetiats eT 


GEARS 


are accurately 
ated on our hobbers. 


Let us cut your gears. 


Meisselbach-Catucci Mfg. Co. 
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gener 


Newark. N. J. 
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perenne 





Let us figure on cutting 
equipment for doins 


youl 
the 


UU 


are accurate, rigid and 


€. J, FLATHER MFG. CO. 


SUPA ES OAUA ODE EERO ENON DEOHOROEOOOOEONOEEOEOONOONG © 


work 


FLATHER AUTOMATIC GEAR CUTTING MACHINES 


SPUR AND BEVEL GEARS 


gears or on the 
yourselves 


economical 


NASHUA, N. H., U.S. A. 
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Cut and Planed Gearing 


of every description 
Let us remedy your gear troubles. 
Special attention to rush work 


Pittshurch. Pa. 


Accurate work and honest delivery promises. 


The Simonds Manufacturing Co. 


thane 











707 Glenwood Avenue 














ALBRO- 
HINDLEY GEARING 


WILL DO THE WORK 
When Common Worm Gearing Fails 


ALBRO-CLEM ELEVATOR CO. 


CLEM 


Philadelphia, Pa. 
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Extracts from American Machinis 
Advertising Code 





DVERTISING has eo and is now suffering a certain lack of 
confidence because some few lie, exaggerate or “knock” in their copy. 
If the talk of every salesman could be accepted at its face value, if 


| 
; 


statements made in advertising were not discounted by the buyer, the 





efficiency of all selling would be increased by more th: 


All advertising must cease to misrepresent. lk must become the honest 


voice of commerce, the efhcient agent of economy. 


We purpose to do our share to achieve this end—to make advertising the 
100 per cent. creative force that it can be if conducted proper 


1.—No misstatement of any kind can appear in the AMERICAN 
MACHINIST. Every dishonest advertiser saps the effort of every honest one. 


2.—-No gross exaggerations can appear. 


Of course, allowance must be made for the natural enthusiasm of the seller 
The manufacturer has litt’e excuse for existence who does not think that his 
product is the “best.” There is no practicable way for us to decide this 
Every sensible buyer understands that he is the judge of what is best for his 
requirements. But such expressions as “‘largest in the world,” “fastest in the 
world,” “‘the world’s record,’’ etc., can be gaged, and cannot appear unless 
facts are given substantiating the claims 


3.—The name or address of a competitor cannot be mentioned in an 
advertisement. This includes patent infringement suit ads., etc. Knocking 
copy 1s destructive. It hurts the one using it as well as the one attacked, and it 
disgusts the reader. Good advertising is constructive 


4.—No advertising of any product (or services) that cannot be used to 
advantage in a machine shop can be inserted in the AMERICAN 
MACHINIST. 


5.—We reserve the right to refuse the advertising of any concern, if in 
our judgment the product is not ready to be marketed, or if the would- 
be advertiser is not financially able to continue advertising long 
enough to make his investment worth while. A disappointed advertiser 
is worse than a dead one. 


WE realize that by far the T is our purpose to protect these 
largest number of manufac- advertisers—let them reap the 





turers and advertisers are strictly reward of their honesty and pro- 
straight and honest in their deal- gressiveness. 

ings with the buyer—that they [It is our purpose to protect our 
are convinced that absolutely readers—the buyers of all kinds of 
plain, straight to the front frank- equipment for making machinery 


ness is the best policy. and machine tools 
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Electric Grab - Bucket eee’ 
and Mono-Rail Traveling Hoists 


smomnencnncuntenees 


“TOLEDO GRANES” “32 2ne, 


z THE TOLEDO BRIDGE & CRANE CO. 
= 2700 Dorr Street TOLEDO, OHIO 


MT 





A wide variety of types 
to suit any service 


NORTHERN ENGINEERING 
WORKS, DETROIT, MICH. 
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“Pawling & Harnischfeger lores : Predominating. standards for-over a 
: —— = quarter of a-céntury 


Ke CWA KEE. WISCONSIN. Us. A 
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\ Write for bulletins or state your problem. 


25 Elizabeth St., Rochester, N. Y. 


Steel, Brass and Bronze Balls 


Auburn Ball Bearing Co. (<—# 
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Taking Our Name in Vain 
Yes, concerns using Jackson Belt Lacers are continually taking 
our name in vain. They swear by us. 








PUT 


The lacings by our machines 
have been known to last fifteen, 
sixteen, yes, seventeen years of 
constant usage. The Jackson 
laces an ordinary belt in five 


UU 


Here’s the Cause 


minutes. 





Write for our booklet today. 


UU 


Birdsboro Steel Foundry 
& Machine Company 


Birdsboro, Penna. 


—_ ae 
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and 
them on all drives. 


PHILADELPHIA CHICAGO INDIANAPOLIS 
New York 299 Broadway Minneapolis 418 T 1 St 
Roston 49 Federal St Kansas City 407 I bidg 
Pittabr ireh 1501 Park Bldg Seattle A 
St. Louis Centra! Nat'l Bank Bidg Portiand. Ore t ta r 
r: Buffalo 8 Ellicott Square San Francis 461M 
* Wilkes-Barre 2d National Bank Bide Los Angeles .N. Los Angeles 
Cleveland ‘ kefeller Bidg Denver Lindrooth, Shut Reston R 
Detroit > Dime Bank Bidg Louisville, K Frede Starks B 
Knoxville. Tenn PD. T. Blakey, Empire Bidg New Orieans c.o.H ea Rank Bidg 
Birmingham McCrossin & Darrah Am. Tr. Bide Charlotte, N.C. J.8.¢ Bank Bidg 
Toront Can Canadian Link-Belt Company 





—— 
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DOPT this highly-efficient drive for 

every service 
non-slip power transmission. 
positive as a gear—more efficient than either. 


Link-Belt “‘Safety-first” casings should be used where 
abrasive dust are in 


the ai 


For particulars address nearest of 


LINK-BELT COMPAN 


that requires positive, 
It is flexible as a belt 


flying grit 
r. Many power users are adopting 
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Develops Power Uniformly 


Perhaps no other single feature plays so vital a part in the 
efficiency of a Friction Clutch as the way the power 1s 


developed. The 


Cleveland Friction Clutch 


develops power uniformly. 
tributed evenly. 


The entire surface works; the grip is dis- 


In addition to uniform power this principle makes the life of the clutch 


longer; the wear is also distributed, and every part of the clutch stands its 


portion. 


The iNustration shows the mechanical 
construction. ‘The insertion of the cone 
actuates the floating fingers, thereby 
expanding the band until the inner 
periphery of the casing and the outer 
surface of the band are completely in 
tact Opposite the finger opening you 
will note a driving arm connected with 
the band by means of a loose pin. As 
soon as the clutch is engaged the rotation 
of the shaft causes the pin to roll in the 
tapered slot until it becomes wedged. 


The two developed powers are diametri- 


cally opposed, and the release of the cone 
automatically releases the driving pin, 
instantly allowing the clutch to run 


frictionless. 


Completely enclosed—a simple, power- 
ful, dependable friction clutch that is 
easily adjusted and so universally suc 
cessful for all purposes that output is 
continually overcome by demand. 


Increased facilities and equipment are 
now being installed and new contracts 


? 


can be delivered promptly. 


Write for Catalog. 


The Reliance Gauge Column Co. 
6009 Carnegie Avenue, Cleveland, Ohio 
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NFINITE accuracy of 

manufacture year 

in-and - year-out uni- 
formity of performance— 
knowing what to expect, 
and basing construction on 
a known factor of reliabil- 
ity are some of the features 
that cause many promi 
nent engineers to specify 
and insist on Atlas Steel 
Balls for bearings 


Look for this label and 
symbol on the box 


Atlas Ball Co. 


GLENWOOD AVENUE 
AT FOURTH STREET 


Philadelphia, U.S.A, 


MACHINIS T—Section 
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| 3 “UNIVERSAL” JOINT 
No Sharp Corners 
to Scrape or Wear 
All parts of Gray & Prior Style ‘‘A’’ Universal Joints 
are fitted together nicely to avoid play and looseness 
in every direction under thrust and tension 
There are no sharp corners or edges to cut, scrape 
and wear other parts. Wearin surfaces are all 
thoroughly case hard ned—a feature which adds 
long life under seve est duty 
Note the wrench drive which is obtained by having 
the broad flat fingers act on the square sided trans- 
: mission block. The action being like that of a socket 
= wrench, so that joint would drive even if tenon pins 
= were left off from fingers 
The whole joint combines great strength and supe- 
rior wearing qualities for heavy service 
Write for descriptive circular. 
>. > 
The Gray & Prior Machine Co. 
69 Suffield St., Hartford, Conn., U.S. A. : 
UU LOCUCCUCUCCUCUCCULULUCLUC UCU UCUCLULECCUUCLOCULULUL CELL LLCOLELLC LULL LLG PEGCUEEREOEREOON ENON PUCUCECECUDORUACEOACUECEOEDEDEETESEOEREROGEOSUOUREDERETEA TU DERTETETEROEOREGEEEETODEDE RIEDEL bite i 
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For Block, Roller and High Speed Silent Chains. 
New Catalog. 


, Cullman Wheel Co., 1349 Altgeld St., Chicago A= 


ONE MAN 


with a 


READING “cea HOIST 


Will do the work of three men using a differential block or 
two men using a duplex or screw gear block steel from 
hook to hook. 


———>>ALL GEARS RUN-IN-OIL<— 


They Lift Quicker—Work Easier—Stand Harder Usage- 
Than Any Other Chain Hoist—Guaranteed For Life 
against defects. 


Reading Chain Block Co., Reading, Pa., U. S. A. 
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For Small 


Powers or Large Powers 


Morse Silent Chains 
Deliver the Goods 


OU will admit that loss of power means loss of production. You know that 
belts slip and lose power. Any mechanic will tell you that gearing becomes 
less efficient as the tooth wear increases. 

Therefore speeding up present productive equipment is simply a question of using that trans- 
mission system which CANNOT slip and lose power, and DOES NOT decrease in efficiency as 
It ages. 

Silent chains as a class combine all of the advantages of belting and gearing without their dis- 
advantages. MORSE Chains are best, yes BEST, in the silent class because their exclusive 
“*Rocker-Joint” operates on a “rolling” friction principle, while all other chain joints operate 
on a “‘sliding” friction principle. 

Take any two objects handy. Roll one and slide the other over your desk and you will see 
why MORSE Chains last longest and are most economical. 

The coupon opposite is a convenient invention for your consideration of this subject. 


Morse Cuain Co., IrHaca, N. Y., U. S. A, 


Sales Offices and Representatives in 
many Important cities 
S-27 














MORSE 
CHAIN CO. 
Ithaca, N. Y. U.S.A. 
Please send Literature 
descriptive of MORSI 
Sulent Chain Drive 


Less than 100 H.P. 
100 H.P. and upwards 


Check the one interested 










NN in 52 reer b baat 6s ota eee nk eee 


SS 
NMS Title or Position. ............ perenne 7 


: "4 =" 4, ine nt 
STV OP DD Company beeeesee cvececceoeseos 


Street. Address oe0 ceccesers 









City 








284 Buying—A MERICAN MACHINIS T—Section Vol. 48, No. 1 





nnsneiuneaenns ULL 


ce 





VUUDEPCDETEVEDEOEOOEO ENDO OOOO ONES 


The Flexible Shafting 
for the Heavy Loads 


Gem Flexible Shafting is selected for delivering power for 
heavy operations because of its different construction and 





TUOUEDEROE ROTTER ECO 


wear-resisting materials. 
The core is composed of gun metal segments encased in 
quare steel wire which in turn is covered with leather 


LL 


There is no back lashing —crystallization is eliminated 
In fact, all the faults of wire cored shafts are overcom: 
When vou check up all the advantages of economical ser 
ice, you'll want to know all the details about Gem Flex 


Shafting 


TTT 


THE 


Write for the Gem Catalog. 


Gem Manufacturing Co. 
1229-1243 Goebel, Near Fulton Street 
N. S. Pittsburgh, Pa. 


ENGLISH AGENTS—A. A. Jones & Shipman, New Century 
Works, Leicester, England. 





rial TN 
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Matchless” Adjustable ff = CALDWELL 


Malleable Frame Trolleys me 
oil <a seine dain “eg Senet “etitn A Power ‘Transmitting 
. | Machinery 


the shop. Hang a Cyclone Hoist to a 
‘“Matchless’’ Trolley and vou can hoist and 
convey materials, and feed yvour machines 
at a minimum cost 





is in use in some of the 
largest machine shops 
in the country. 






‘Matchless’ Trolleys have four big featur 


DOO 


| Malleable tron frame for strength 
2. Flangeless track wheels and vertical guide We carry a com- 
I illers = ; e 
: plete line of pul- 
3. Roller-bushed bearings, a ind roller = leys,shafts, 
hardened stee Sa 
i 1K € | clutches, etc. 
Frame | le to varying bye 
On the geared trolleys the gears are cut from And we are pre- 


pared to make 
special equip- 
ment to order. 


solid blank 


“Matchless” Trolleys run easily, quick- 
lyand smoothly. The use of flangeless 
trolley wheels enables them to pass 
freely on a curve of 18-in. radius 


In selecting 
Caldwell ma- 
chinery you se- 
cure equipment 
built to a stand- 
ard that assures 
its long life. 


Catalog of 96 pages describing Cyclone Hoists 
and many other hoists, *ranes and trolleys 
including 28 pages of interé@st to those on mun 
ition contracts—gladly rmhailed free. Write 
now, asking for Catalog No. 61 


Ohe Chisholm-Moore Mfg. Co. 
Cleveland, O. 
HOISTS CRANES TROLLEYS 


COCO 








H. W. Caldwell & Son Co. 


New York Chicago Dallas 
50 Church St. 17th and Western Ave 711 Main St. 


SOLUNADAOOOOUDUNAEODEGRAGEGEANGUEUEANEGEOOEU EARN OO EOLE 
SUC CUTE 





UM COCCETGEDUEROUETOEOONCUEROEECUE DOR OAEeee rete 
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BALL BEARINGS 


(Patented) 


Unless your machine is designed to 


meet “‘peak load’’ conditions with 
entire safety, a hazard is involved 


High-speed operation demands an 
entire readjustment of values from 
low or moderate speed operation 
particularly in the bearings, upon 
which comes the brunt of the high- 
speed burden 


Actual 


after-day service 


performance in day- 
speaks more 
convincingly of the speed 
“NORMA” ~=—~Pre- 


cision Bearings, than volumes 


qualities of 


of discussion on design and 


materials. We ask an oppor- 


tunity to acquaint you with 
these “NORMA” performance 


records. 


Be Safe. See that Your 


Machines are “NORM4” Equipped 


THE NORMA COMPANY OF AMERICA 


i799 BROADWAY 


Ball, Roller, Thrust and Ci 


NEW YORK 


ynbination Bearing 











MAC 
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HINIST 


Section 285 





Ten Bulls Eyes 


Against your Overhead is the 
perfect score of ARGUTO 
OILLESS BEARINGS 


1. Life Hazard 


iru 
2. Fire Risk —N dripp 


* Long Life —Thev ru 8 to | 
4. Upkeep Saving il, | 
5. Adaptability Suitable ri 
. hanisr 
6. Loose Pulleys \ ito B 
7. Cleanliness N ] ittered 
8. 40 to 50 inere ed wear from | ther belting 
9. True Rconeuay Increased efficiency of productior 


10. Dependability I prestige of 25 years’ endorse 


From looms to automobiles, Arguto Oilless Bear 
ings find their use. There are so many applica 
tions for them that if you have bearing problems 
which in any way affect the efficient production 
of your equipment or the smooth operation of 
your products you should let our engineers tell 
you what you could expect from Arguto Oilless 
Bearings. Their help is our service—now as well 
as alter you begin to use Arguto 





\rguto Oilless Bearing Co. 
147 Berl Street] 
Wayne Junction, Philadelphia 





Outwears the best 
bronze metal 






Smoother than 
Grease 


CR 5 EN RE MEE EE ET 
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HIGH 
SPEED 

STEEL 

HOISTS 


Are practically indestruc- 
tible because Steel le 














land 








ot Hoist 


Wright 


Lisbon 


- 








Ifg. Company 
° . Ohio 
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SPRAGUE ELECTRIC 


HOISTS 


Alternating or Direct Current 


neetericeene 


teeaeeaen 





Capacities 
500 lb. to 6 Tons 


Write for our Bulletins and inform 








One Ton Hoist 


SPRAGUE ELECTRIC WORKS 


OF GENERAL ELECTRIC COMPANY 


Main Offices: 527-531 West 34th St., New York, N. Y. 
Branch Offices in Principal Cities 


MU 





ree 


SOUUUEAEAASEREECEEASORTEEOEOTEDEOECEOTONE 


GUOTELONCCUUUTRADOARERAAOSEEREELADUUCOUDORERSUERAUEAEEUAEARERAAEREEOOREDGGGRGERCROOULCOROEEOGERTEEEEREGREREeaeegeneat 


SU 


c 


mind 


ol obtaining 
the 


no simpler way 


. . There's n 
Drives Machine At variabk speed than by 


using 


° Evans Variable Speed Countershaft 

Any Desired Speed And no surer 9 Maven bewete 
do to change the speed 1 | t 

From 1 to 6 a 1 ¢ = aoe tt d 





while the machine is running and 
what's more you can stop and sta 
again at any de- 
sired speed We 
guaranteetheserv- 
ice that this device 
will give. The fact 
that 10,000 
sets are in use 
itself a guarantee 
of satisfaction 
Made for floor or 


hanging use 


Catalog 25: 


Evans Friction Cone Co. 





over 


IS lu 


> 





Newton Highlands, Mass. 
A. Warden &Co,, 48 Shep- 
nerdess Walk, City Road, 


London, E. ¢ England 
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When Better Elevating Trucks are Made, 
COWAN Will Make Them. 


mn 





PODOUDUUEROEEOUSCUTOTEOEOUEU 





Trucking Crankshafts with 
COWAN TRANSVEY OR 


Reduces Handling Costs Two-Thirds 


HMM 


Cowan Truck Co. 
16 Canal Street, Holyoke, Mass., U.S. A. 


= J. Collis & Son, 43 Regent Square, Grey's Inn Road, London, England 
= Allied Machinery Company, 19, Rue de Rocroy, Paris, France 

Allied Machinery Company, Via 
Allied Machinery Company, Ekaterininskaya 6, 





Turin, Italy 


XN Settemore 12, 
Petrograd, Russia 








STOTT 















Allied Machinery Company, 16, Seidengasse, Zurich, Switzerland 
Woueansnaeguenaenaneneet TU 
SAVANUUODEUEEULUACOOUEEESAUOUOOROOOUODERAEEUEUERROAEANUODOORSAGUDEOEELAEGOOOEAEOOUUOOEROOUUOOEEDEEUCUEESDSOOGUUOOEOUNTITUEEE 
No uneven strain when the 
Edgemont Enclosed Friction 
Clutch is engaged. The contact 


is across the entire face. 


The 


“Edgemont” 


has no delicate parts. It is simple 


und powerful. Positive in opera- 


tion and easily adjusted 


giving details 


Send for Catalog “E" 


The Edgemont Machine Co., 


POCUEDEE OEE DUE DEE CORRE E DER CEA DOE DEE EEE REET CTEDER EOE DOE EEE EDEREEEDER ECR EOEEEERCUR EOE DTE EEA EOL ADEE EEE DOEEOEROE ETO RDOROEETOR ETA ESOOOEEREREEROGORDE RDA E REESE OOOEO EEE 


Champie & National Ave., 
Dayton, Ohio 


MU 





OOCEEDERDECUCCUEU REDO 


Those Heavy Castings— 
How D’You Lift ’Em 


By hand? 
wasteful in 
should use a 


—CANTON— 


that 


foolish—how 
labor You 


How 
time and 


2 


seeteenenens 


stands pun- 
other progressive 
It’s worth six 
operates it 

Get next 


—the “Crane 
ishment,”’ 
shops are 
men yet one man 
and it uses no power 
—write for Catalog E-26. 

The Canton Foundry & Machine Co. 

Canton, Ohio 
Alfred Herbert, Ltd., Coventry, England. 


as 


doing. 





Canton Cranes are sup- 


plied with the Double 
Gearing, when so desired, 
at a small extra cost. 
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* ” z : 
THE CHOICE OF THE GREATEST INDUSTRIES : : 
IFT and load up to 3 : 
5,000 pounds with- z : 
out handling stock. You z E 
save the wages of one = 5 
to four men with a E : 
Stuebing Lift Truck. = : 
Speed = : 
Ease of Operation— }.— = : 
Economy - = : r - =: 

That is why Ford, Cadillac, i = F ) 

Winton, Studebaker, Conti- os = 

nental Motors, Goodyear Tire i 2 : = 
& Rubber Co.. American Tool : Yale Blocks—and maxium output~ - 
Works and hundreds of others 2 f . = 
colected Stushing Lift Treche. = rom labor and machines : 
They save you 80°,. Let us = = 
prove it at our expense. Free = At no time is the value of the Yale Spurgeared Block so evident S 
trialin your own plant. Get = n vt maximum output demanded labor and = 
our book “System in Truck- = ichines = 
ing.” Write.now. = I Yale Spurgeared Block helps overcome shortage in labor t = 
= il sing the capacity of the individual to turn out more finished = 
= w in le r = 
= I Ya Sy Bl " valuable time in handling = 
= ind finished product—with assured safety erator = 
= " 1 load = 
- Designed and manufactured to give maximum service under ¢ = 
= extraordinary conditions, each Yale Spurgeared Block is tested to a 
= 60 pounds to the rated ton. The guarantee is in the bl = 
~ z For Sale by M Supply H = 
\' « - = PUT YOUR HOISTING PROBLEMS UP TO US = 
> . it : — aD) Ask for New Catalog - 
- = For factory locking equip t rs Yale = 
4 = Master-Key System Write us fo irticular = 
The Stuebing Truck Co. : Tasman sll 
iii 117 Ohio - The Yale & Towne Mfg. Co., 9 East 40th St., New York City : 
STU TTL ERLE ee 
ii TUPLE LER LEE LU LL TRETTLLTLLLELLELLLELLL LLELLECL hk SPULSAUA NU ORE RTEAEAGCUEEOOEEAEOEAEEAOONEEOUEEEOOGEREEUUGEOOUEERGEEEEQOUEEUOUERDOEESET LORE NUAUAGUAUEGEREUAUAUOEDOVROEU EOE UUOEOEDEO AT EUECT EDAD EEE COERCED EE 
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Holding the bar Accurately—under a Power- 
Hammer by using a 


PEERLESS HOIST 


with all steel work-lifting parts—a single load 
chain up to and including the six thousand 
pound capacity, and absorbing all shocks, 


jars, etc., by attaching a Harrington 


| Shock Spring 


to the lower hook of the hoist, which is made 
in the same capacities. 


TOUUELLLLLLLLL 


wie 


Edwin Harrington, Son & Co., Inc. 


Philadelphia, Pa. 


PUCCUDEEC DPE 





COOETEDU DUDA RUA ECEDEO EO DODODEODOEU PETER EEO EO EOEDOTEDEDECEIEOOE 








PL POCCUOGECUHOR ECA EOE EEE 






CUCULOEDAOAUEDEOEOEOEOSARADAREDEDEDEESEOEDADORDEOEEOOEOEOECEEOEOEOEOOAGERECHEEORUDOROAEORDOOODOROOEOREEUEELOEEEREOSOLOEAAA POOR EEO EOEOROORORDORUEOOOROROROAEEDED 


SUVUEROOUDOROAOOEOEOOOEOEONORONLENONOEUEGEOEEEEOEOD 


One Nut 
does the 
adjusting 


Conway Machine Tool 
Clutch 


Compound Leverage enables us to use a smaller clutch 
to transmit a given amount ol power, sav g space on 
the shaft 
Lever is 1 heat treated forged bar which ¢ ges with 
the t | latch, which is threaded to receiv idjusting 
u this forms the simple and handy adjustment 
All parts made to duplicate, each part numbered 
Pulley is crown faced i furnished with oil cham 
bers when required 

Send for Bulletin A-E., 


CONWAY & CO., Cincinnati, Ohio 





USEOELERUEDUDEEODOLUAUEOEEEOREEEDOOETEDAODODEREDOREOODE EEDA OEDOGUOADODA RODD NO ROSOEAEURORASASERATEDEDEDNOOEEREEERGEOESUDECRRAGHREGEGEOEEREOEDECEOOAEOCEREREOEDDEOEDOEDEDAEAROROEORGODEOEONOEDAOUHOREDEDEONDATEDEGURD EDO ROERGHOROROREREOED 








CULCEOOOOURRSETTUL ET ODCNECRTREGCETE OOO EATER ECUEEEEEEEE EGET tennis 








AMERI 


Buying 


Do You Work To ja"? 








6G. U.S. PAT. OFF.” 


onstant 


ha 


L. H. GILMER COMPANY 


7100 Keystone St. Tacony, Phila., Pa. 


est place in sur p 


int f 


WHITING CRANES. 


Send for 
New 
Catalog 











Cranes 
of All 
Types 


Complete 
Foundry 
Plants 














Cpeeaeabeetin 


PULL EE 


COUVULAOUUGEOOURADELARDODUEEDRGEEDEOUEEGRGOERAECOUE EOE EE GOOG OULUbGbOaEbAEOatE ULL UU 


Castings for all purposes 


Rough cast BUSHINGS in stock 
SMELTING CO. 


PHILA., PA 


TTL 





THE PHOSPHOR BRONZE 

| ELEPHANT BRAND | 2200 WASHINGTON ave., 
ELEPHANT BRAND | “Xnyphoo Svrempe 

4 INGOTS, CASTINGS, RODS, SHEETS, 

J WIRE, 

— DELTA METAL — 


In Bars FOR FORGIPrG ANO Finisreo Roos 


2 se omman —2 & © 


~_— 


ELTA, 


i. ee a he 


ORIGINAL AND SOLE MAKERS IN THE UNITED STATES 


shania ve BEARINGS 





UDUEREUDEDUAREDCEEADDERDOOUAEOESODEOOAOOROOOEE 





Near Size 
Finished drawn 


SOU 


CAN 


UU 


JUL 
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PEPUEEEDADEREEDODEDEREDOEDEEEDOSERE*CEDEEDRONDEREOEEUEGEOAOUCEDEROEODOEDESEREEDEDTEDEOTELIOAL EDS 
\ 
J ~ 


SOUUERDeeTROONEA EGET AaEninioe FUCCREREOOCEEAGELEGEEGEOTONED 


Any American 
Size of Chain— 
Roller or 

Block 


POUUEVOCEAURAEAROGE EAGER NOR beoaaoD 






TT 


For t ‘ 3 
tor , 
7 imotr & 

= s. & t l 
= I 
: Our I i Catalog : 

N 1S I yeu 

t It : 


The Baldwin Chain & Mfs¢. 


Co.. Worcester. Mass. 
= Howe-Clarity Co., 224 Plymouth Suilding, Minneapoils, Minn. 
: TE 
wi wit TUDE one en 







SLD eA ee Sh 


gekwood 


SIV VELA DU he bam Ab Aa ha 





SS 





If you are mak- 





_— 









a 


. y) 

Y ing hoisting and fi 

if elevating ma- vA 

y : “ vA 

= 4 chinery, mill fl 
i ic ORF @@ machinery, ma- y 






Tp e e chine shop tools 
PANMIIssION and wood-work- 
ing machinery 
—variable speed devices of any kind—machines 
where quick starts or sudden stops are essential— 
friction transmission is best. 
Invaluable Book Free. 


“Friction Transmission”—containing 
and data for engineers, designers 
Please mention firm connection. 
1910 English Ave. 
Indianapolis, Ind, 


Ss 





reeteeenge 


ANS 












—~\yY— 





: 






AN ANS 






TUUEERUUREDTTEDEEE nn 


NANG AN 





o2 pages 
and manu- 


Send for 
of formule 
facturers. 


The Rockwood Mfg. Co., 


SVL ELE AVA VA AALAND LANMIENN EMA MAG 





~ 








— 
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Won 
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PAUL 












GEARS CLUTCH 


PULLEYS 








COCUECEDEDEOVEDEREDTOGEDEOTEOEATPRPODTRO TER OE ET ETODE CHEN RIE CN Ce eOeerEoe Teer ETE eee teenie THe. 
" u ul VUVUAAEEGUOEBELUAREUTUUNOEOOUARE LUA ASELAEAEEL ARDEA 
= Outlast? 
= thye « land labor are 
= 1 ind for grea prod 
= Machines try 
z = Han pped t 
= = Sla methods 

= Don't | ng mehow 

= Efici tered 

= It's 

= &. 

= < A ©) at Ve As ourgsup deal man Ww 

a7. Us \ ae 
+ acu \\ use 
— im © ©) . * 
"(SG &; 7 - 
et ak Crescent Belt Fastener Co. 
= 381 Fourth Ave., New York, N. Y. 
j 
Svvevevenvecnevennenereenenvevenseneeveneeaeoenoeneeseneevenveneesnenennenenveeeeveneeeeenerueserneqeeseeeenensusneseenensuneeoncenseeseseenesunggenenseneniettntts 
TUCO CUCU CUCU ULC 
rE a Bl a al 
A YEAR WITHOUT OILING 


show W ar- 


Universal 


That’ 


ren's 
Joints run. Non- = 
fluid grease « 
= trick. 

today jo 
Oa te nd price 





t 
2° Wells Street 
Hurtford,Conn 


T he Mutual Machine Company, 


POEDEUOOOUUOECORAANATEEREEEOOUEERURUANAUTUONENTATEEEEUUUUEEEEERUOUEEEEOROUEEEEEREEEEEESETTOOOREREE TOE EEE EGTA EEEEREA TAO OPEEEOOTTOEOD ETT EEE 


MUL ne 








Se 


in 


‘ SAFE for operator and SURE for power 
Our Star Safety Friction ¢ lutch 






and Westlund Split ¢ lutct he 

flus! 1 smoot for safe lapl 
We t 4 mm giv great fric- 
tio sist 


Send for ee ated Catalog and 
Price List Also write for Circular 
describing our 14 in. 18 in 
Engine Lvthes. 


Car! G. Westlund Co., Worcester, Mass. 


Ue 


ang 


Sov . TT "t TTT TTT MITT Tht 


PEVCEOUEOLECUEEUEOUEDOEEDEROURDOEDCEDEROOEUTE Ree eeeee aT 





c 4 Cee eee 
Ball and Roller Bearings 

= = ALL TYPES : 
= 5 THE GWILLIAM COMPANY 
. = ENGINEERS : 
- = MECHANICAL SPECIALTIES : 
= = 253 W. S8th St. (at Broadway), New York, N. ¥. 

= = Branch Office: 1314 Arch St., Philadelphia 

; E ODTDTTLAAETAATATEREREROOTTONOCOCONEO TEEN UCECOOEREOOEEOREOREDOREORERRORETTORTT seetit 





eeneneeneenaneneet 

















January 3, 1918 Buying—A MERICAN 


MACHINIS T—Section 


PETE THE ALA 


289 


TTT ETT THT TTT 





24 Teeth 
Per Minute 


That’s the guaranteed production rate for 

rounding gear teeth, of pitch from 20 to %. 

May we prove the speed of the Cross Cear 

Tooth Rounding Machine on your gears? 
Write Us! 


CHARLES H. WALKER 


14th and Grand River Avenue, Detroit, Mich. 
Alfred Herbert, Inc., Coventry, England Agents for Great 
Britain. The Aliied Machinery Company of Paris, Turin, 
Zurich, Petrograd, Selling Agents for Europe. 


Selling 
America, 


A LLL TT 











THE CROSS 
Gear Tooth 
Rounding Machine 






HUD 


Every tooth a perfect 
half-round from 
tip to root 






VIL 





Libba 












AOOAHNUNEAATLAAEAALAASUONASLAAEOASUOOLOOUNEAUELANGLO EO NEO NEOOECONAAOODOOONARONONONONEE 


TLL LLL LLL 


mone 


TUUECEDEUUEOROOOORODOTOROOTEOH OLED EO ETOTD 


FETUUOTSVUREOOTRDUEONTET ENON ERT ATEN ieee 


rt 











CU 


For those large special jobs 


NEWARK 
GEARS 


Why not utilize our Geor Cutting 

Lepartment when you h.ven't 

the requisi e equipment? Auto- 

matic Gear Cut.ing Machines for 
} ull requirement 





COLAOEREATOCLOTEETEPTTORIT 


DELATUATRLEETDONET TEER 


NEWARK GEAR CUTTING 
MACHINE CO. 


























= = 69 Prospect St., Newark, N. J., U.S.A. s 
: . : 
Sunil ' LULL il asausnenccssuacaucusonnanoananascacscacccconengocnnnnancevascsccsssuqncseeesnnnnnsnenasall 
+ UAUUAEAUAGUATTUED ESCA AUAAD CLARA AAAS = UT 
: ; : ; a") E 
: -? BEVEL GEAR GENERATORS; 
: Immediate 2: E 
- Delivery . § : 
: Assured : : 
S Worm — Mitre | 
GEARS 

: Accurately cut by the best of workmen in a fully : : : 
: equipped shop. Bevel Gears handled up to 40 in. in 2 & = 
diameter. Spur Gears up to 72 in, diameter, 1} in = = = 

pitch = - 

We also specialize in toolmaking, and shall be glad to = z 
—— Bevel Gears | 
Forgings carried in stock. No delay—no loss of = : 

time. Send us specifications of your needs today. - & ; : = 

= = a'e cut by us theoretically correct, and sc are adapted to fine = 

= = muchivery of all kinds. We hav vecial facilities for cutting = 

: ; ~ . > = Sv’UR, WORM, SPIRAL, MITRE, INTERNAL and EL- = 
= The Baxter Gear Cutting & Mfg. Co. = LiPTICAL Gear Wheels, Let us quote on your specifications 2 
2 Cleveland, Ohio, U. S. A. = = , . 1233 Spring Garden St. = 
: = The Bilgram Machine Works ~“Piiisdeiphia, Pa. | = 

uu 5 a ithe DU eats enmununnt 
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This Patent Release 
Makes Sticking Impossible 


ball-bearing drill chuck, self-tightening, 
grip, to drive high-speed drills positively 
this is what you get in the 







\ ha nd-operaté d, 
with automatic 


without slipping 


“Horton-Morrow” Chuck 


The patent RELEASING 
device quick and 
unresisting release by hand 


insures ‘ 






Screw and Releaser 








In Catalog No. 16 the details and prices of the 
“HORTON-MORROW” CHUCKS are given, as 

well as a description of the complete line of HORTON 
CHUCKS. You should have on file this complete 
\lay we send one or more‘ 





wan 


catalog. 


Bil 


~— 


, 





The Horton line of chucks covers every type and we aim 
to have a design best fitted for each particular place. 


The E. Horton & Son Co. 


Windsor Locks, Conn., U.S. A. 











OOUTETERELEAREA DEGRA DEL EAEADEREGTRAERDEETEDON EU EOCEEREOERDEO EDO EODED CUUCUEOPOEOCEEGROEAOEOEECEOCECDAOEADEOEEOOEDOOEEEEOEEDEDEDOEOOOEREEDOEEAEOOEOEU DEO ASOEEEEDS 


tc 


AUVEEURUEREEONDCOROEDOEUTEOEEU AGU EOEEOEOEDOMD SUE ! VOCCUELUOEUOEAA SERA DOROEEOEERADEOUDEOREOA DORA DAEEOAA SEAT EEE DERE EEA OODE EEE? . 


A Wahlstrom 


Chuck can’teven 
mar the Shank 


Look at the jaw construc 
the Wahlstrom 
not much possi 





COOOUOECCOROOOTELOOORONEL 


At a Very Low Cost 


you can practically avoid any tap breakage. 
Simply use the 







COOOOEODODEOOERDRDODDODODODLONIONE 


UL 


HONGNOEOEO EON DONORS 


wun 


Wear-Ever 
Tap Chuck 





Soeneeabennanetnacanoneatal 


tion of 


Chucks 





TOCUECODADAOOROAOERUEDEDEDO ROA OOEEEOEORONOE 





snes 


TT 


TOO 


the shank—but they can't Catalog 

i even mar it—their grip is Sent You 
as smooth and uniform as Upon : 
it is positive. Request |: 


DUCUAEDODAED DRA ADERAEAAEED ED REDEARDREDEA SPEEDED EASTER ADEE ee 


bility of chewed-up shanks 
is there? The cam action 
is such that the harder the 
tool takes hold in the work 


the harder the jaws grip 








Wahlstroms are made in two styles—one 


for straight shank tools, the other for - 

M. T. shank tvools—and they are both : 
automatic—changes are made while the = “ 

spindle its running. - Scully- 


We'll gladly send you the whole Wahlstrom 
story by return mail if you'll write us today. 


VUEUUTTEOTEOUERUTRUDUDDOU EET EEDEODEOEUTEOAU REA EEUOERUDEEUEO TER EOEODEAAEREDEE EEA EOOOOEEEEEADERUEEUTOEUONU ESTED DEOORAOODDESDEAODRATERG PAGER ERO OEOOECORODECEECERODEONE 








POCUEEOASADOAGEDARUDEREGAGEAEOUEAEONCE ROUGE EOEOEO ESE OOAORONONOAOOONE 


HeUeeeeen enna 


POUOOROROOEERDOOGGULEAEAEREEEERONoOtEED 











It is a hardened, single piece without any 
It holds the tap and drives 
it true no matter what the size of the shank 
may be. 


screws to adjust. 


Jones 
Co. 











TUCUOEOEODOOOSOROROEOEDUDEDEDOEOOEEE 


Teedeneeeaeoenet 


SRATANULLUANGHANASEOAOEOONUEOGEONO ER EAROOE OR OHNO EOEO Ocean eOOEEE 


Wahlstrom ‘Tool Company aa 
5520 Second Avenue, Brooklyn, N. Y. : 
FurvvvcovcecvvevcevccecencncaveeccennuesnereceeceeeseagQQHUQRONMM nasa evvesoevnent HEE SUMAN mu wit AUOEADUEEUAUAGEEASSUA AAA DAAGSACEAU TERA EEDEREU EES EEE EEE D EEE ES 
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f 


Vif Boring Holes in 


/& STools Jigs and Fixtures? 
ra 


/ (e) It is no longer necessary for you to use the lathe for this 


/ wR purpose. 


/ 
_ You can bore these holes on the milling machine in less 
o / time and much more economically. 
he, / Many leading manufacturers have changed thei 
oO ] method of doing this work since the advent cf the 


a / 


ch CASLER sorine Heap 


and With the Casler Offset Boring Head it is just as easy 
i ‘ onde ° 
K ms to set a cutter to bore a hole to size on a milling machine 
‘ ) as itis on a lathe. 
\ ss 


The table adjustment of the milling machine provides 
ready means for locating holes the correct distance 
apart. This is not the case when fixtures are bored in a 
lathe. 

[he illustration to the left shows a convenient method 
of boring one or more holes in a pair of machine parts 
of two or more parts of a jig or tool. The farts are held 
on the milling machine table and distance between 


holes determined by table adjusting screws 


Write for a copy of our Catalog E. 


MARVIN & CASLER COMPANY 


CANASTOTA, N. Y. 
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SSUCEENNOUAOUOOUEEEEAAAUUAOOOREORRERTUOTEEEREDEGT ALE EDEEEEACAU EU UOTEEU EEE EEE TOCUEORU RODE ROETEECTEEEOT EGET UU 


Safety First? 


Yes, certainly, safety first, 
last and all the time. But 
that does not mean you must 
overlook the cardinal vir- 


tues of efficiency and econ- 


TRUE ed 





; FACE PLATE JAWS 


If you need a Chuck of any kind let us show you what we 
can furnish. We have a very complete line of 
LATHE CHUCKS and DRILL CHUCKS 
E We also manufacture Portable Jaws for large face plates 
and tabl 


omy of operation. Our 
Model 56 grinder combines 
these with the highest possi- 


ble degree of safe ty 





i 
Soseonenennnnedassneedennscnssnsanansnsnnnenssssssssnsnsnnsntnsnnennennneneannonnnnnenennennnnnnbeesennensnenn;™ 
aPOOUAAUAUUAAAAENLLSAESOAOO AOU nenA Agana ne nuances 
STOPPED EEDA EE DE LECTETTEED ETE EERO REDE OE EEE ETO EE EEDA EET EETETOE DEDEDE DETTE TEEPE EON EEE nen we 





2 talo 

: Ch snévemente Forbes & Myers 

= . wee — ite sain 170 Union St., Worcester, Mass. 

= THE CUSHMAN CHUCK CO., Hartford, Conn. 

Een TILL COCUUEOTAE OEE eee eee eee eee 
TUT TTT TIT PU NT bd 


Ex TRUMP DRILL CHUCK 
HIGH QUALITY—LOW PRICE 

Three sizes: 3”, }”’ and 3”. Descriptive lists on application 

Trump Bros. Machine Co., Mfrs. Wilmington, Del 


Chas. Churchill & Co., Ltd., London, Eng. 


Immediate Delivery 


Face Plate Jaws 
Steel Bases 
Bullard Universal Type 


The Bullard Machine 
Tool Co. 


Bridgeport Conn 


iennenee 


santanenonne 





UL 


sLUUUEAEDERDUATARGADOEEOUDEAERER GUDGOE EOE EOEEoOnOnt 





ati POUTECETTES EET 


mat aaasannanenaamatanamasaatanaananennsannsasaaaeannaeaanaeasanaesanaeaaaasanusesuusesastaansessaneetensstapmsssmnssannattnnsimmnisaminatammmmmatea 










Rencsnumnnnneusneneneennl 


COCCI ETETTE avonesncenssscansscaconsssocensscasanseesenscogennonsvnacsoenscosonssssenseseoennssonnal = 





TU 


SRMALLLAAANVALALDULASAAASAAAAAAAAAAAA AD AALASSO NL eeeeieneennanain 


SUVUDURERTTTOUEANTERESEGEUOUUONUATRIEONONONONUEOROEGRONOUOEDEOODECEDODOOOOOECEOROCCRCEUEOEONOD TTT cd 





Saat 


Smith & Mills 
Company, 
Cincinnati, Ohio, 


U.S.A. 


COCUEUUUERODDEREUERGREEEDORGUEEECEEEE OTE EEDEE DEERE CERRADO ee 


me 


TUDDAAL Eee in TT ui 


The Mueller Machine Tool Company 


Cincinnati, Ohio 


Radial Drills and Lathes. 


PETeeeeeeennneg 





SU Me 








W . f 7 ] F reign Agents—C -W Burto n, Griffiths & C« nae n G.& F. Limbourg., 
rite for particulars. 8. Brussels. Van Rett en & Houwens, Rotterdam. Gleanzer Perreau 

= = e Tb mine. Par St ssi & Zwiel l. Milan 
Se MUA TAADAAUEAUHOUAGALEU TORE ERO EOE EEE FEUOEERDOEREDTERCGLEEOOUE MO Aue mt TULLE 
TTL LLL LE LEE u uu COU 


Bo \ “aan s Balancing W: ay 


The Chain of 
Double Life. 


Fi 1c st way to get things on the level ing 
Se 2-in You get an ABSOLUTE ke el ini 
oltet é ri nds, as against twenty m tes 
- the vay with neertain results Three 

: 2 l a with u esu 
UNION TEEL sizes and styles, for bench and floor use 





Rivetless Chains : 
Circular “‘Q” is free. 














High Carbon Links, STR I iG TH) L arge G lass-Hard everstnbe Bearings oat N ’ 
DURABILITY One-Pi ‘ ruction (PERMANENCY insur > , , > 
Trouble-Proof, Money- Saving. Service = lhe pitieee © I % Bowsher Co., 
Sushing Chains, Roller C1 Sprockets, Buckets, Elevators, Conveyors, et = South Bend, Ind 
THE UNION CHAIN & MI G. co. SEVILLE, OHIO = - , Fenwick Freres & Co., Agts., Paris. 
ma i \UAEENTNENENNDVODOPOYONOPOYNODNT END ceveTECUEETUEGEGOCGeosreederaeaveren sity HLL 





COUVLAALADOOADASSOSANOSROEADEASUSAAEGDOEAHOROIO 
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Sweetland 
eye @) A= & 
30 Years’ 
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_ 


ProducesAccurate Work Lasts For Years 








Holds It Firmly 





Takes The Grip Quickly 











These pictures tell you why you 
should use a 


SWEETLAND CHUCK 


Glance over these pictures. They are so true to life that they might 
also be photographs. 

Take the first one, “‘Takes the grip quickly.”” Here’s what one user 
says in regard to this: ‘For difficult chucking operations and ease 


of adjustment the ‘Sweetland’ seems to have them all beat.”’ 


Take the second, ‘‘Holds it firmly."’ Savs a user: ‘‘I have seen 
work held firmly to center in a ‘Sweetland’ that other chucks 
failed to hold without heaps of time in fixing same.’ 


And the third, “Produces accurate work,”’ might be based on 
the report of one man who wrote us: “I have used vour chucks in 
my shop experience and have found and heard said that no mat 
ter what time thev have been in use, or on what jobs, they can 
always be relied upon fer accuracy.” 


So why don’t vou trv a ‘“‘“Sweetland’’ Chuck? 


Just try one and you'll know how good they are. 


The 
Hoggson & Pettis 
Mfg. Co. 


New Haven, Conn. 





Send for this Catalog. 
It shows the complete U. S. A. 
line of Sweetland 
Lathe Chucks. 
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PUUUDERDETEUUREREUDEE TOON TERS EEOT EL ERT ER EAT EEE EET UU 


Doing This—When He Should Be Doing This 
y 





DUCTECEDERAAALTTEL EEE 








v 


COOOPETEAEEOODOEEDOGEEAOGEEEETEOTEALEODU EEE 


Making out pencil reports is 
tedious work for the average 
mechanic—one that consumes 
much of his time. A hundred 
men spending 15 minutes a day 
on time reports amounts to 
7500 hours a year. At an aver 
age rate of 30 cents per hour, it 
costs $2,250.00 and the reports 
are seldom accurate—often il 
legible 





COUULEDUAEOLOURUAUUEE CERO 


sisneeannis 


The 
CALCULAGRAPH 


will save at least two-thirds of that 
time and money, and also give you 
ibsolutely accurate records —the right 
tim charged to each job The 
Calculagraph records the prec.se time 
when a jb is started and when it ts 
finished Als> the time it took to do 
the job (in hours and minutes), without any figuring whatsoever The calculations are complete: the records on the card are 
plain and unalterable The Calculagraph saves time all along the line—the mechanic's, the time clerk's, the paymaster’s, the 
stalling a Calculagraph Construction approved by eminent 





COCOCDEOEOAEANONAOEOEUEOAEELE 
um TOCETTETTUETTE CLEC T TACT CTE TEETER EATEN ANNAN EO NEON EUAN DOAN UUEEO NEGO NADA NNEHOAEOONEEOEEOONnOORONNELEE 


= cost clerk's. Keep the workmen on productive work by it 
engineer ior ov t 5S veaor 


: Booklet, ‘‘Elapsed Time Records’’—will show you. 


UU 


THE CALCULAGRAPH CO., Dept. 38, 30 Church Street, New York City 
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Counting with 
SPEED AND ACCURACY 


COCDEOAOCDEDARAAOADDOAALOGNAAOEDA AN AGbOD 





This scale will give you quick and accurate count in 10's, 100’s, 1000's, etc., 
also dozen, gross and like multiples. With it you can count by weight any 
desired quantity or you can ascertain or verily the count of the contents of a 
receptable of unknown quantity. Indispensable 
for factory inventory. An illustrated circular 
will be sent on request. 
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Accuracy in Weight Test 


The severe contract requirements for shells ne- 
cess.tate a positive, accurate test for weight. Ifa 
shell varies a trifle from the Master Shell, it must 
be marked accordingly. 








This scale is registered to ‘i, oz., but the indi- 
cations are so clear that \% oz. is easily read. 
The manufacturers of munitions will appreciate 
the value of this accurate device 
Please mention 
AMERICAN MACHINIST 
in your request for further details 


Moneyweight Scale Co., Chicago, IIl. 
326 W. Madison St. 
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How much speeding 
up can be done? 


What is the highest practicable pro- 
duction-rate for machines you build or 


operate? 


That maximum rate must be known- 


to be held to. 
definite goal for each operative 
what speeding up should be done. 


Knowing the limit of machine efficiency, you 
under what schedules and 
conditions the operative delivers his highest 
consistent output. 


should also know 


You'll find out these things from— 





metal stamping machines, etc., 
for each reciprocating movement. 
turning knob; furnished with any number of figure-wheels 
Also with lock and key to prevent tampering by 


up to ten. 


employees. 


The Set-Back Revolution Counter shown below registers 
one for each revolution of a shaft, recording an operation 
Reset to zero by turning key. 
prevent tampering with figures. 
to ten figure-wheels, as ordered; also without lock and key, 


if desired. 





Just what counters YOU 
mined by looking through booklet 15—sent free. 


The Veeder Mfg. Co. 


15 Sargeant St., Hartford, Conn. 











COUNTERS 
The above Set-Back Rotary 


Counter registers the output of screw machines, 


Ratchet 


by counting one 
Set back to zero by 


Equipped with lock to 
Supplied with from four 


should use can be readily deter- 


It should stand as a 
to show 


i 
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THWING 





|HIGH RESISTANCE MULTIPLE RECORD! 








PYROMETERS 


What They Will Do for You 





« Increase production by reducing spoilage and 
by safely shortening the period of operation. 


« Effect large savings in fuel consumption by 


avoiding superheat. 


{ Eliminate guesswork 
and inspire confidence in 
the furnace attendants. 


“ Insure uniformity of 
product. 


CLEAR, ACCURATE 
RECORDS 


Thwing Pyrometers meas- 
ure or record temperature 
in a positive, accurate 
manner. Records of the 
recording type of instru- 
ment are clearly printed 
in ink on a straight, easily 
readable chart, which pro- 
vides permanent records 
for future comparison. 





12 RECORDS ON ONE CHART 


One Thwing Multiple 


Record Pyrometer will 


record simultaneous readings from any six different 





pointsin your plant. This 
not only saves the cost of 
installing separate instru- 
ments for each heat 
source, but by combining 
the records at one point 
makes central control pos- 
sible and stimulates a 
healthy rivalry between 
the men operating fur- 
naces. 


rhwing instruments re- 
main accurate. They are 
simple and sturdy in con- 
struction to be practically 
fool-proof while their rea- 
sonable price and _ ex- 
tremely low maintenance 
cost places them well 
within the buying reach 
of power plants, steel 
mills, brick plants, gas 
works, etc. 
Let us show you how they 
can be made invaluable 
for your work. 

6 





Thwing Instrument Co. 


3350 Lancaster Avenue, 


Philadelphia, Pa. 
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id 


The Scleroscope—(The Inter- 
national Standard Hardness tester) 

ised the world over for testing the 
hardness of metals and materials 
It is not fe ble today to manufac- 
ture economically without tlis in- 
strument Ask for literature 

The Pyroscope—(Temperature 
tester) now universally recognized 
as the most practical shop instru- 
ment for 1 uring high tempera- 
ture and used f hardening, car 





POU LU Ee 


)wery: 


Shore Instrument & Manufacturing Company 
555-557 W. 22nd Street, New York 


TOOOTCONEEAAEEEGEDOLUTEE ETON EET 


THE SHORE SPECIALTIES | 


Selective Hardening | 
with Enamelite 





Die 


ha ign Agents 





bonizing, anneeling and founding. 
Circular fr 


Fire Paint or Eo amelite—for 





localizing infusion of carbon in case 
hardening, a for i 

hardness of tool and alloy ea 
prevent warping, has revoluti 
hardening methods. It 

adopted by tt United 

States Governn t and 
universally by manu- 

factures largé and 

sma 


UM 





j = 
qa. Agents Italy. Great Britain and Colonies, Coats Machine Tool Co., Ltd. Iznosskoff, Suckau Sci2roscope = 
Indicator.) & o.. Bes grad, Russia Aux Bemag thy = m. ain Pa is, France R. S. Stokvis & Zonen, Ltd., Belgium jnternationalStandard = 

= d Hollar a: atake & C Tokyo, Japan Hardness Tester.) 3 
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PU 


CULL a 





TOTO 








Testing Threads 


—Internal and External 





with this simple little ‘‘B-T’’ Indicator saves 
thousands of threaded pieces from the scrap pile for 
many manufacturers It makes screw cutting 
absolutely accurate the threaded piex I 

} 


es can be 
issembled quickly, because the threads FIT 


The screw is pressed against the gaging points and 
if threads are accurate the indicator needle registers 
it zero; if short, on the minus side—if long, on the 
plus side. That’s all there is to it—except that it 
puts the minus sign on scrap piles 


Write for Descriptive Indicator Bulletin. 


BICKNELL-THOMAS CO. 


Greenfield, Mass. 
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ACCURATE DURABLE 


well fitted in every way to do their work 


THE LUFKIN fpuLe C0. 





Saginaw, Mich 
New Y 


rk 


Pr 
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When your plant i 
with Productim 
and measuring wasté 
oF eer ind at tl 
ere 18 tl output rec 


nd p orat r absolutely 


en 


eesti 


a laptable 
$s, scre ¥ ma 
vors. ets ' 

s trial. Send for 


[379)91919 1) 


fasts ac a]! he 


Ud 


‘ 
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Durant Mfg. Co. 
M twaukee, Wis. 














CUCTUCERGOEAEROEECOORGGENE RENEE 


Brinneil Hardness 
Testing Machines 


for Armor Plates, Rails, Auto- 
mobiles, Guns, Structural Ma- 


terial, etc. 


THE PITTSBURG 
METAL SHEET TESTER 


Pat. Aug. 14, 1917 


UM | bed 


TU 


for determining the drawing, stamping, 
compressive and folding qualities of 
Sheet Metal. Write for circulars 

Pittsburg Instrument & Machine 
Co., 101 Water St., Pittsburgh, Pa. 





UU 
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CUVUREEOCACEROOROE TOR OEEOERCEEUEEOETORD CREE DCEO CECE TEER EERE eee 


TUPOCEOOUCEROUOEUOET DODGE ODAREOOOODEOED 


SAUNDERS 


Genuine 


Pioneers in the Field 
Established 1858 


Ready for Work 





See that our Name ts 
Stam ped on 









OWE WHEEL & ROLLER 
CUTTER. 


The Block 


= 


D. Saunders’ Sons, Inc. 
Yonkers, N. Y. 
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Would you throw 
this cutter away? you this for it 








Don’t; we'll give 

















Those worn-out cutters that 
you have been throwing in the 
scrap heap have a lot of service 
still left in them. 

Send them to us. We'll recut 
them and return them to you 
like new. 

The steel is fully as good after 
recutting as before. We do not 
anneal the cutters so that there 
is no danger of cracking or 
warping. The temper is not 
affected in any way 


Send us a cutter and let us show 
you whai we can do with i: 





Sutherland Tool Company 
Flint, Michigan 
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W. L. Brubaker & Bros. 


50 Church Street, New York City 


Factory: Millersburg, Pa. 











A BRUBAKER Stands 
the Strain 


Quality always wins in the long run. For years we 
have kept persistently putting the best of materials, 
workmanship and BRAINS into our taps. It is 


e witness 


therefore with a feeling akin to pride that \ 


our product supreme in its field 


If our catalog don’t 
s»lve your pro- 
blem, write us par- 
ticulars. 





SOU 
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Rigidity 





AN 


S 





Pe 


He 


= HE LOVETOY TURNING, FACING AND 
Tap the Inserted 
It is ONE 
Saves the waste of expensive steel 
Yet it gives the 


: PLANING TOOL is rigid. 
= Cutter and it rings like a bell. 
= its Holder. 
= occasioned by solid forged tools 
rigidity 
no projections to prevent cluster use 


seen; no wrenches or screw-drivers are required 
: THE CUTTER IS POSITIVELY LOCKED : 
: Get mur price itst and 4 u'll realt e why tt 5 
3 ll prove a thrifty tool for you to use : 


Lovevoy TOOL COMPANY, Inc. 


Bcosiemeensshincens (ahaa tenet U.S.A. 





and adaptability of the solid tool. 
as may be 


TT 
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with 
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SATE 











Resuennenncnanncncenenenecneciccsaccensassasoite COREEERREECCOGGEUEDRAREEOOGEEAUEEEERDEGDRELOEEDEETOEEDGETDEEEEE aa 
' KELLY PRODUCTION TOOLS | 
For : 
5 CYLINDERS, = 
= Crank Cases, : 
; Connecting Rods, i 
2 Auto Parts, Etc : 
2 WE MAKE rHEY : 
= DELIVERIES “ADJUST”’ : 
= n 1 to 10 days Write for the Catalog G-3 5 
: The Kelly Reamer Company : 
5 CLEVELAND, OHIO, U. S. A. KELLY = 
i Burton, Griffit! & « Ltd London, English Agents “Soaore 2 
= Burton Fils, Paris, French Agents 40 Domestic Agencies Operations : 
Slocvvevvevvcaceveeveenevenvonvnengusnevnsvncoeeveenneveeaesaeenenacatevneenninen : 
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Withthe Tool Stee? 
Bearing Stops the Break- 
ing of Cutters 
consider rdering to ols of any 
l ut first sendir ‘ for our 
new booklet The Vital Fac- 
tting™” and 


tor ir 
our new catalog. 
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COWLES. CUTTERS 





Vol. 48, N 


-Section 








coeur PUTCO PUTT 
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ORANGE MASS 





This Threading Tool 


Will Save Money 
In Any Shop 


The method of holding the cutters 
will 


is simple and effective. They 


not slip. 
Cutters have the proper clearance. 


Cutters are ground to _ correct 


angles, insuring perfect threads 


To sharpen, just grind the cutting 
edge. This may be done until the 


whole circle is used up. 


Send for our 56-page catalog show- 
ing our complete line of _ tools. 


Union Tool Company 


Orange, Mass. 


‘REED MICROMETERS 


Immediate Delivery 





Highest in Value 
Lowest in Price 


The Caliper that is built to 
meet to-day’s conditions. 
Guaranteed for accuracy 
and long service. 


Reed Small Tool Works 


Mass., U.S. A. 


Worcester, 






STEEL 
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For 
Durability 





CARBON OR 





ALL TYPES 





COWLES TOOL COMPANY 


CLEVELAND, OHIO, U.S. A. 
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MADE IN EITHER 


HIGH SPEED STEEL 
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_ BIG Production sar mms on Small Tools 








Advance Tools will stand up 
under the heaviest demands of 
modern production. They em 
body highest grade materials 
and workmanship insuring dura 
bility and accuracy. 

Advance Tools will run at th 
highest speeds and feeds with 
fewest grindings, thereby in- 
creasing production and de 


maintenance costs 














creasing 





cut 


Our Catalog of Small Tools contains much useful 
Send for your copy today. 


and practical information. 


They are designed to give a free 
requiring less power 
giving a better finish. 


and 


Advance Tool Company, 1100 Jackson St., Cincinnati, Ohio 





—— 


> AGENTS WANTED IN ALL PRINCIPAL CITIES < 
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Wrenches 
that last 











and Hold Better 


The Moore Wood Handle Stillson shown 
here is as high grade in every way as it is 
possible to make a wrench. 


Write us for details, sizes and prices. 


VOCUTEOTTENT EATEN ETA OTT ATU ATO LTTN DOTA EDGOTOEH NEO NEDOEOORTUEEEOE LOU GEL OED GNOONOEDOEOONONEDONOUOUOETONEVONDOONDEEDDETOELONEONONLT ! 





oe arse "alee, Eig aes ‘Drop eset 
Soo Sn oS Springfield.“M 


- Moore Drop Forging per sie 











Sales Representatives: Surples Dunn & Co., 76 Murray St., New 
York City, and 34 Nx rth C unton St a ‘hicago, Il 
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e ae Simplex 
« Independent 
Chuck 


Prompt 
Delivery 





Lasting Gripping Power 





Despite the severest and longest wear 
this chuck retains its accuracy and its 
powerful grip. We guarantee every 
part to meet your demands 

If you wish a chuck that will stand up to 
the heavy duty of high-speed work, write 
today for particulars. 
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The Simplex Tool Company 
Woonsocket, R. I. 
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It’s Cheaper 
to Buy Spacers 


TOCUEUSODNET TENET EONTONE 


Riwetion by 
Multi-Blows 


Our machine puts polished heads on 
rivets by striking a multitude of light 
blows—80 to 1000 per second. It 
does not distort or upset the work at 
any point except the heads. Tre 
mendous speed and perfect finish are 
the features. Circular? 


H. P. Townsend Mfg. Co. 


Hartford, Conn. 
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fo more than a trace of oli 








<psunnniiit 1 HUN ATT mune 


: onne ° = = New oil from old oil remains in olly-chipsafter = 
- Spacers for Milling Machine - . ! | passing through this mar = 
5 = = New waste from waste waste chine. Same is true of 
= = vaste he reclamation = 
= Arbors etc = in both cases is the limit of mechanical possibilities. % Centrifugal: direct = 
= b J ° = steam turbine drive. Quadruple capacity my a = 
: of belt driven machines. Quicker, beter; Sayoil Separators E 
E Fe hor f the following diamet 1s 3 7 : more easily charged and discharged; less ; z S = 
= or arbors of the follow sg CGiamMece;rs, 2. &» 4 & : driving power; longer life. Every possible feature for ease in handling. Write = 
: i, 1@, 13, 5 7, |g, 2, 24 and 3 inches : fer full data. 3 
3 003, .005, .015 and .025 inch thicknesses in stock = = *)il & Waste Saving Mach. Co., Real Estate Trust Bidg., Phila., Pa 7 

002 to 2.000 inch thicknesses made _ to order = S00 PCL MM 
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Prices and Samples on Request. 


NO. 100R Set of 1¢ PUNCHES 


HEGGEREEOA EEE EEEE 





STU 








Drive Pin Punches 1—Pin Starting cog I 4 in po int i—Prick 

Punct $ sizes Center Punches, all 4” long, ¢ h ¢ ts Orde 

(Makers of the Universal Card Holders) ot wan T ‘ol De ales a ale os oe we 

951-957 West Fort Street, Detroit, Mich. | 3 Made by The West Haven Mfg. Co., New Haven, Conn. 
CULUUOUESOEOUUEUEOUOLEOOOCUAUNEEOAEELOOCAEONEEOOUGOEOUESEOONOETUNSEOONEDUONOSEO OREO OUESLOOEDLOEEEOUNONNE nme SCL LL 

















GILBERT & BARKER MFG. CO. 


OIL STORAGE SYSTEMS 
SPRINGFIELD, MASSACHUSETTS 


SEE OUR ADVERTISEMENT IN LAST ISSUE 














HIGHEST GRADE FILE MADE. THE FILE OU WILL EVENTUALLY USE 


DELTA FILE WORKS, Philadelphia 
DELTA Chicago Otfices 62 €. Lake $t Hew York Resresentatives. Dilworth Lockwood & Co. 260 West St 








Ceneneeeeeenneneianl ' fait HUGSOREOODAE ERAN OOEOE ROHR ROENE 





SURULALEDURGAEEAAEOGEREEEAGRRERELEROREDRGE EE Eoeeoeeaeeaeeibetees 









ARNISHES 


63 years of successful varnish making en- 


Handle Outwears the File 


the Strong-H id No a-Split table File Handh 








CUT 





rhe spring ferrul ps the tang so tightly that ables our “‘Better-the-Finish” Laboratory 
r we Me ade in es. Free sample t to select the right \ arnish for your purpose 
at and dealers Wi rite today for Price -_ 
tist A > 
- Moller & SchumannG, 





The Strong-Hold Mfg. Co., 307 Arch@SteeRhi Chicago, BROOKLYN, San Francisco 
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Expanding Blade Hand Reamers, Efficient Durable Tools 


Made in all sizes and furnished with Carbon or High- 
Speed Steel Blades. Catalog showing full line upon request. 


The Schellenbach-Hunt Tool Co. 
116-124 Opera Place, Cincinnati, Ohio 
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The Quality of “F-S” Products 
is acknowled¢ed. 


We close students of 
paints for priming and finishing ma- 
At 


any time when you find difficulty in 


have been 


chinery for over half a century. 


getting a finish for a special use, we 
would be pleased to submit samples. 


FELTON, SIBLEY & CO., Inc. 


Paints, 





Manufacturers of Colors, Varnishes since 1863 





136-140 N. 4th Street, PHILADELPHIA 
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TOUDUDUEEEDOEDERDEVADEDE DE Ea etn 


TOUPUEUUEDEOEUEEOED DE UEUU PEPE E DEDEDE 


A SOLID DIE WHILE CUTTING, 
YET OPENS AUTOMATICALLY 







Adjustable Gib Slide 
Assures PARALLEL THREAD 
Closer to Shoulder than 
Any Other Opening Die 


2 





STYLE F-B 
400 half-inch Steel Conduit Connectors per hour, 
cut with Errington Style ‘“‘F-B’’ Rotary Die 
Head, after having been adapted for the above 
work by our Engineering Department. This work 
has parallel pipe straight thread cut right up to 
shoulder. 

The “Errington” is not only 
“The Simplest Die That 
Opens,” but the only die that 
opens and closes while rotat- 
ing; that can be used on Drill 
Press, Engine Lathe or Tur- 
ret Lathe; a Special Tool on 
each job, yet easily adapted 
to General Work. 

Twenty Years’ Special Engi- 
neering Experience back of 
each tool to help make a 
record on your work. 

Give us a trial. 


ERRINGTON, 





41 Cortlandt Street, New York City 
136 W. Lake Street, Chicago 
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(145) Catalogue Francais: Edgar Bloxham, Paris, 12 Rue du Delta. 
sannnnnenesnesenneneennenmmmnnneennenent 
man - POCUUCOEEEORUREEEEEEEEEOEETE EEE ETT LL 
9 ¥ b ¥ Style “Yy" 
u gi " 
Piaip Spring Ratchet Leather No. 299 Style “O 
Lock Packed 
one Marine THE HINGI 
EMPRESS bx 
OIL AND GREASE CUPS GITS 
BOWEN MFG. CO., AUBURN, N. Y. OIL CUPS 
invisible Catalog “‘H”’ on Application De Luxe : ae Give perfect satisfaction where 
Ratchet Stvle “B other fail State tvle and size 
—~ in which you are interested, and 
; we will send free amplk and 
L iW catalog 
s . "ee 
r ie! i ey Gits Bros. Mfg. Co. 
8t Style Style Style Style Style Style Style 553-5 _— ny “atm j 
rere wos. “C”"o.c. “D"0. “G"O.C. “N"O.C. “EK'"OG. “Le” Style “T” 53-557 W. Monroe Street, Chic ago Style “F 
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10 Tons Brass Castings 
Cleaned in 10 Hours 


by two tumbling barrels with one 
double hose sand blast machine 

That what a large valve 
company accomplished with a 
Paxson Sand Blast 







1S 


Outfit Write for 
our literature 
showing how you 


can sand blast effi- 
ciently. 


J. W. Paxson Co. 


The barrel is filled about one-third full of castings. A sand 1021 No.Delaware Ave 
t mm each end of the barrel plays on the work. Ten to Philadelphia Pa. 


teen minutes being required to thoroughly cleana charge 
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FOR BETTER 


CLEANING— 
OAKITE 


will save time, money and labor in 





your cleaning departments It 
replace 
BENZINE CAUSTIC SODA 
GASOLINE SODA ASH 
KEROSINE SAL SODA 
TURPENTINE POTASH 
and prepared cleaners, because it does better work in 


less time. OAKITE is sold under an absolute guarantet 


Write us for details. 


Oakley Chemical Co., 24 Thames St., New York 
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| The 
“New Britain’ 
Runabout 






b 











HIS is the handiest truck for quick 
transport, its snug size adapting it 
particularly for use in cramped quarters. 


The top is a seamless pressed-steel tray 
all corners, both internal and external, being 
rounded. The apron flange, dropped the 
full depth of the tray all around, not only 
supplies a finish to the edge of the tray but 
also provides that element of strength which 
makes the tray stiff and substantial. 


Front wheels are mounted on a dead axle, 
with quick-facing ball-bearing swivel casters 
in the rear. 


Made in two sizes, 20 in. x 26 in. and 26 in 
x 32 in. 


Send for Bulletin No. 1206, also illustrating several 
types of Portable and Stationary Work Stands. 

















THE NEW BRITAIN MACHINE CO., New Britain, Conn., U.S.A. 











Manufacturers of the most complete line of Time and Labor-Saving Shop Furniture made. 




















CLEAN 


Oil, Grease and Chips from 
Tools Cutters, etc. 


with the Washington Safety Cleaning Tank. 
device for 
















The “Washington” is a new 
saving time and money in cleaning oil, grease, 
3 or chips, from tools, cutters and small machine 
= parts, by the aid of g isoline, benzine or other 
= fluids Absolutely safe Can't be upset. 
; Approved by the National Board of 
Fire Underwriters Will save its 


cost in a few months 
There are hundreds of uses for the 


WASHINGTON 


Safety Cleaning Tank 


in every shop. Users are delighted with it 
after a short tria It t e men, work 
and tools clean 


Write for Bulletin and Prices. 


The Spicer 
Tabulating Machine Co, 
3318-3320-3322 Volta Place, N. W. 

Washington, D. C. 


Representatives for the 
British Isles Burton 
Griffiths & Co., Ludgate 


. Ludgate Hill, Lon- 
don, ©. C., England. 
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WHERE ARE MY TOOLS ? 


You will always know right where to put your 


| hands on them if you have a 


UNION TOOL CHEST 


Every tool always in its place. You know immedi- 
ately if one is misplaced or borrowed. Saves much 
loss of time, money and worry. Keeps tools safe, 
clean, free from dust and moisture 
A compact, roomy tool chest, built of selected plain 
or quartered oak, or leatherette covered. Drawers 
of special design, fit perfectly, some lined with felt. 
Write for our Catalog and Prices. 
Describes the many designs and sizes. All chests 
guaranteed to give complete satisfaction or money 
refunded. 
If your dealer near you does not carry UNIONS 
in stock, write for special offer. 


Union Tool Chest Works, 


18 Railroad Street, 
Rochester, N. Y. 
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Avoid Frequent Shutdowns os 
with the G & B Combina-  *; 


tion Oil and Gas Burner = 


If you have been burning producer gas under your temper 
ing and hardening furnaces vou know the inconvenience, not 
to mention expense, of frequent shutdowns necessitated by 
insufficient supply of gas. 
To overcome this we have designed the G & B combination 
oil and gas burner. With it you may burn either gas or oil 
. or both. You will assure your furnaces of constant opera 
tion and a more uniform temperature through the use of 
these burners. They will pay for themselves in a short 





time. Ye age? 
: ; ; . MA 
We can equip the furnaces you are using now as well as Sie 
new ones with the G & B Combination Burner apis 
° » ° » e ° 4 & pet 
Write us for further information and prices. Ask tor Cata- ae 
log 21 an ane t 
g Faces 
PRY = 
Kies * 


If your heat treating is becoming 
a problem to you— 






We have solved many a heat treat 






ment problem—perhaps we may help 






vou on yours. Our staff of experts 






will gladly offer you suggestions with- 






out the slightest obligation on your 






part. Call upon them at any time. 





Gilbert & Barker 


Manufacturing Co. 
11 Union Street 
Springfield Mass. 













5 eee Pe Vinee 
aes ph eeee 








Buying—A MERICAN 


MACHINIS T—Section 








Vol. 48, No. 1 


Ub 








SINCE. 
1857- 


That's how long we've been 
business And that’s 
why “BLarnes-Made” springs are 
better — they have the experience 
of experts built into them 





doing 








all s12Z¢8, 
hgure 


We make springs of all types, 
all materials. Let us give jou a 
on your work 


THE WALLACE BARNES CO. 


38 Wallace St, Bristol, Conn., U. S. A. Established 1857 







Get our 
Booklet 
No. 7-A. 
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of every description 
Slam p- 





Manufacturers of Springs p 
Screw Machine Products, Spring Washer 
ings, etc., Dealers in Spring Steel and Wire 








sobeitiiee 


Your Shop 


money and time continuing to patch 
up the leaks constantly formed in your 
present pipe unions. 

Eliminate this loss. Get permanently 
tight joints by equipping your plant 
throughout with 


DART Unions 


The accurately ground BRONZE 
to BRONZE seats can't corrode 

No chance for sediment to adhere 
or leakage to develop. Facts for 
asking together with a free sample 
bart Write for catalog and 
price list No. 20. 


E.M.Dart M’f’sCo. 


Providence, R. I. 
rhe Fairbanks Co., Sales Agents 
Canadian Factory, Dart Union Co., 

Ltd., Toronto. 


is Losing 
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Osgood’s Patent 


“INDESTRUCTIBLE” 


File and Tool Handles 





senna 


They’re indestructible because of the thin steel tube in 
the handle which locks the outer ferrule and takes the 
pressure exerted by the file shank. Glad to send them on 
approval to any responsible concern 


Send eight certs for sample, or free to manufacturers and dealers. 


J. L. OSGOOD TOOL COMPANY 
48 Pearl St., Buffalo, N. Y. 
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We Have Never 
Heard of a Better 


Deeneneeneanaet 
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= weticmis ¢ npact tool 

= 5 I Gerstner” has beer 

= latt | y cheap i ati 

= t 1S All the a 

= | it, practical | 

: , ’ ‘r st 

: to ha venient Z 
= place for yourtoolsandknow = 
= ist whe to find them 

2 rhe mater und =work- 

= I t the best satistac- 

= ti - laranteed r your money 

= back We have a cas rest tor every 

= need. Send for our catalogue ar ad ‘ook them over 
=Columbia St. . 

= . 

= Dayton, O. : 

Pane TULECERUECEEPUTUEPTRCESCSUTUENLED TEE EU EET ERA ENTER Eecen eRe eao etree UL 
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Wire Springs to Cover Every Requirement 


the up to uding spring 





From smalles ar id incl 








from 4 round eet We offe to manufacturer 
expert advice in designing rings Bring your 
pring trouble to us and we will share your 
burde! = 

= Charles A. Cook & Co., Inc., 

: $9114 Second Ave., Brooklyn, N. Y. 

= 

weeny SOGUTETUTUEGEGEOEOEDETECESECCGETURESEOOTERETORE TOGO ROSE TATETODEREDEDEOE RODE EE REET atte TOVEUE CERN 

Hee 


COUULDDEDDUAUMULACEEEEUEUTAAUATUACRDEREEEUAEEEDDREREREEEO EEUU TO RERESERERAAAA SOT EEEEREE ATER AP SEES EE 


Adjustabl 





C OGGLE 
FOR ALL MUNITION WORKERS 
Send for illustrated price list 
T. A. Willson & Co., Inc., Factory & Main Offices, Reading, Pa. 
Chicago 


SAFETY C 


Toronto London 


San Francis 








POCUETEOEOETEREDEOEDERECORUEERCOTRUETEUETENE ! 


SZUUETOTOA DAN URAADEAA DEAE EEA AREUDEUUORADERU EES *OEUOROUREUDEEATEEA DEAT ERE EEO EEE EREDERTEREA EEL GEELEEEEEED EGU ERUOEOUEEEUERT OOOO DRA TENA DOUUEOUDOUOEEOOROO CERO EEODEAIDE 


‘“*WALLACE” Saves Half the Time 


A= 
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The **Wallace’’ Double ~ ever Bender turn ich 
rk because it makes a right- and left-hand be ting 
or removing stock. Practically two machines in one 
Send today for your copy of our Catalog 
7 ~ 4 ~ ‘ 
WALLACE SUPPLIES MFG. CO. 
349 W. Austin Ave., Chicago 
= 2319 Woolworth Bldg., New York City 
E savevernenecsovovvcnvsvecnvoovncsneeregoevvnenseoccovnneveceseveveveeneceenevenvvvveeneeeegcuareszvuce UECENUEEE ETO EUR OEEDCECEEUECEETDEREEOET EE TPOR RET cS 
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Cys SPECIAL POINTS 


r “suy) 


SPRINGS ~ Coiled pee Flat 


h Pat —Expansion Pluzs Spring Cotters. Small Washers 
Welch Patent fi 7 . 16 1b. Assorted Springs, $2.00 


Send for Catalogue. Brass Cotters a Specialty. 
M. G. HUBBARD SPRING CO., Pontiac, Mich, 
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Rere’s a Machinists’ Swivel Vise 


h a self-adjusting jaw that is as strong 
and durable as any solid jaw, and a Swivel 
bottom that gives any desired adjustme nt 
left, and is solid and firm at ar 
all sorts of good vises 


to right or 
angle We make 








een at twenty years. Catalog and price 

list is free 

Prentiss Vise Co, ‘Sw “SOS Giy" 

New York City 

Sole Agents for Great Britain, Chas. Neat & 

Co., 112 Queen Victoria St., London, L. 
nnn Tn SU TUE 
JUVGUUURERARDAUUAUUUUUOEEOEEEOOENE ent CUCU bed 





Heavy Hammer Stamps 


for Hot Steel Stamping and Log 
Stamps If you'll let us fill your 
first order, we have no doubt about 
receiving an ‘‘encore Quality 
dies and star very nature also 
hydraulic press wort What do 
you need? 


THE SCHWERDTLE STAMP CO., 39-40 Cannon St., Bridgeport, Conn. 
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OUVEAUDALEN CODE EAOEATEEHEDOREODEGDOEND 


Buy—Exchange—Sell 


have just what you 


ceeenenint 


Some other reader may 
want—and he may be in the market for 
the items you turn into cash. 


wish to 
Let the Searchlight help YOU 
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Bends Flats, Rounds, Squares 
and Twisted Bars— Hot or Cold 


Our No. 3 size Bar Bender can be fitted with Ghee 21 1., 3in., and Sir 
It lig a Pte such to be easily S aetabh e, yet strongly matructed to comy 
with all needs. 





YOUR PRODUCTION 
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Hinman a 
- Bar benders : 










Nicholson Expanding Mandrels 
meet these conditions and increase 
your prceduction 


= Consult us 
= about any- 


PTO LLL 


Send for 


iii | ad 
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t g you : 
have to Catalog. = 
} ] \ = I fr ne t inut j 
have special 3 | t} slott 
' y T 7 — = 
ized in 1and D. A. HINMAN & = vorkmar ed not run } ind fort! 
ding . rer = = ; a I uM 1a Te 
hapa gt 3 COMPANY : n machine and stock room for different 
and ‘ : : = = f mandrels 
ime and 1 Sandwich, Illinois = = 
= S = t i quar st ht tay 1 = 
PITT LLL = z 1 7 1 i ter Oy instead = 
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4 = ! = 
= I ‘ Shall wi 1 you 
= lay tral 






W. H. Nicholson 
a: & Co. 
114 Oregon Street 
Wilkes-Barre, Pa. 
NICHOLSON 


Expanding 
Mandrels 


eeetenentt 
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THOECOT ETT AeeeetEAY 


Get rape gener A rene Holes—, Any Size 


You can be assur \ Madison Adjustable Boring 
Cutters and Bars. a vy al re epla ng reamers on Automat Machir 
Turret Lathe Bo Mills, 


THOTT 


“ rite rb sess information 


MADISON MANUFACTURING COMPANY 


Spring and Elton Streets, Muskegon, Mich. = 
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CUCUULUULLELLULCLLCULLLLLCLCLLLLLCLLGLLLCCLCLLLLLECLL LLL LLL cd TITTLE Pid 
4 Pee = <SUVAEHERUAAEEEEEEN EEE TUELLLLLLEELLLL TULLE LEE LL Cee 
: Overcome the =: ; : 
5 e = = Z 
: Handicap of = - : 
: e = = = 
Night Work and Cloudy Days = ; : 
= Twostyles— = = = 
= portaole and = = = 
= for erma = = = 
= hent fasten- Boost your night-time, evening or cloudy day = = E 
= ing to production This Neponset Portable Flood Light = = 
4 machine = = 
; is the best speeder-up that you can place near the = = 
= operator. On the job whenever needed—can be = = 
= instantly turned directly on the cutting tool or in = : 
= any other direction desired No other light fills = = 
isk for the bill so fully for night work— to maintain = = 
= Booklet and uniform accuracy and production. No other light = : a aciene Adjustment of Milling Cutter rs = 
= Prices is so adequate for special jobs or when repairs are = = : 
= made to machines, shafting. etc = = is le with t » Wes ar- -F ve r ’ Spa ac cing al Py means of 12 = 
. ste] h be 2 of an 1 ul adjustment of .024 = 

= = t They ar igid Lacey t Write 
= = = fi. wr yt t ‘ails = 
: The Coffin Valve Co. : s = 
5 = = ont - moa \ , ‘ ‘ = 
: Boston, Mass. = = SCULLY-JONES CO., CHICAGO, ILL. = 
Ssrneeeceesngtenecevcovoccvcereenvcceoceeeevnvcaceneeevonesereneeneneecett sonneeeauyeenvcreeguneensereeenecenencerencersececasersevaeeneneensanensineerterenaetmes Figure Mg 
= PECTED TEER <2UCCUNU EAE EDUCATE AEU EAU EAP 
= = isthe only attach- : 
= = ment for the pur- = 
s 2 posethat gives = 
= = universalsati = 
= = faction and is ED 
= = Unequaled for} E 
= = Efficiency, Con- E 
= = venience, Rapid- E 
The “TOWSLEY” Straightening Machine - & i ew and E 
= s SIM icity. = 
Does away with the noisy laborious sledge-and-anvil method of = 8 Not oo t | = 
Straightening shafts, bar stock, et« . Sie a , = 
Where before two men were needed—with the ‘“Towslev"’ a bov = = Nad i 1 3 = 
does the work quicker and better = = coy U0 to = 
ou er is inexpensive; it will earn its cost. >= =“ : ; , = 
uick shipment. Write to us for the details. = = : 2 = 
= = The Beaman & Smith Co., Providence, R.I., U.S.A. = 
The John T. Towsley Mfg. Co., 1033 Evans St., Cincinnati = = Th nan & Smith : , , ° &§ 
= = Bullders of Boring and Milling Machine nd Special Machines for such Purposes = 
= = = Constr 1 = 
CLUE min suavenuenennsceonecesueneneeneansgnaraneanenennanesnencsnsuensiveveeveseeseooenesnensnisseseesvenes | Syevenesesenensneneny TT MT 
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ACCURACY GUARANTEE 


If you are doing government work we will give it special attention 


Acme Die-Gsting Grporation 
Bush Terminal, 35'! Si.& 3 Ave. 
CIA Brooklyn, N.Y. 


ROCHESTER 


BOSTON NEW YORK PHILADELPHIA 





PITSSBURGH 


~~ 


ACME 


Die- Castings 


Aluminum and 


White Metal Alloys 


A group of miscellaneous cast 
ings showing the scope of our 
work. 

Some of these pieces will sug 
gest parts of machines in your 
plant that we can die-cast for 
you at a saving in time, labor 
and money. Consult with us 
about vour needs and we will 
submit estimates 


@aDE Maer 


DETROIT CHICAGO ST. LOUIS 
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DROP 
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FORGINGS 


PUTUUEUTEE ETUC UE EEE 





The Whitman & Barnes 


POUL 


Manufacturing Company 


Established 62 years 


1000 West i20t! 


Street 


oonenel SOCUDORUAGERAEERTROOECTEEREREEOEEOT OEE 
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Tibeeeooentins 


DIE MOULDED 
CASTINGS 


Zinc, Tin and 
Aluminum 
Catalog upon Request 


NATIONAL LEAD COMPANY 
111 Broadway New York, N. Y. 
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Chicago, Illinois 
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Metal Die Castings 


Will oring about a tremendous saving for you 
in the production of small parts. Ask us for 
estimates. 


Parker White-Metal & Machine Co. 


ie, Pa. 
aii, 
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PORUNAAAAAAARAU RUE AAAAALAAAEEEE EE 


Are you posited on 
the KELLER METHOD of 


KY= AUTOMATIC DIE-CUTTING? 


Don’t Assume. Investigate. 


KELLER MECH. ENG. CO., 76 Washington St., BrooklynBoro. N. Y.C. 
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Swivel Vise 


ombines the good points of a pain vise plus a circular bas 

craduated in degrees The vise can be take off t base al d 
used plain if desired Also h ross-s ind side ears and 
the jaws ar rdened and ground Sizes 3 to 8 in Let us 


send particul ars, 


Moback Tool & Machine Mfg. Company 
330 Atlantic Ave., Bostor, Mass. 


ze 
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STOR Jaw Can’t 
FUE Cock-Up_ A | 


of the valuable fea- 
tures in the Nestor Vise 
—special provision so 
hat jaw can’t coc 
Write for leaflet 


HHMHE 





One 





il imp 


NESTOR MFG. 


COMPANY 
40 West 13th Street 


NEW YORK CITY 
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VOCOUNTOOOEUEETAGREROOOOEOOETEDEETEOEEUEOOSUEOCEADECEEORA GEOR UECDEOEEDEODEDERTECEO TER DECEECEEEDEE OUTED P ETE EEE 


rs 


COT 





tl Superint t, to one of 
ne l car Save 
« stampings in 
S d thus cut out 
ss is yours.” 
; fic ‘ rs now. W 
W vou t us tr 


Write for details 


THE ACKLIN STAMPING CO. 
1647 Dorr Street, Toledo, Ohio 
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Castings 





E = B Large massive castings 
n¢gine ases weighing up to 15 
° Ibs. each are our s] 
Cylinders ialty. We'll ha: 
any job you put up 
us in molding von 
e f the high 


semi steel 
est quality 


i 


and grt 


Turbines 


est strength Let 
- - 
Anythin — quote you—our experi- 
ence 1s at your servic = 
Foundry Department = 
Ansonia = 


& Machine can 


Ceeeteeeererereniin 


Farrel Foundry 


€ennecticut 


srveenenanent 
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GARVIN HEX-SQUARE 
TWO-WAY FIXTURE 





For Butt or Straddle m ll 
ing ola i ! yn 
natu 
Will um i 
hort tal " 
a” t 
lade 
in t 
[ANUFACTURED BY 


GARVIN MACHINE COMPANY 


50 Years in NEW YORK CITY 


THE 


Spring and Varick Sts. 


FULEGERURORTORGLEORUOREREEEOOEDOGREREEAEOERGEEREREAAOROREREEAEAGAERE RAE a eae o eee 


asp TOOL ROOM and PRODUCTION eo 


UICK A rinG CAM VISE «¢ 
where both rapidity and r 
5 tor j ing 
Adjustment quick and certain, absolute 1D law 
I r shapes can easily be put in place. Get the details. Writ 





The Ketchum Tool —— Co., dinate Conn. 


COOEOROREAEAOOEODOGREAORGTOROEEEELE COUEEEEEEOOETEEA EERE seeeaeeeeinant 


\IARK 








NEW JERSEY MACHINERY EXCHANGE 


21- 25 MECHANIC STREET NEWARK, W. J. 
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. Die ; Ae a wor ‘3 | 
s & ‘Tx Mg 

: " o~ tas If*you have use for die castings, ‘ 

. “bh Be especially in laree quantities, our ¢ 

F at quotations will interest you P| 
‘ Let us estimate ot 
Detroit Office, Penobscot Building oe 

- 











“si Grigg 


Polistoun, Pas 


TETENENETTE 


Pas DSA 


TUCTCUUEOCREDORETE VENETO EET irene 


5% FOUNDA gah : 


307 


a 


UEC LLL LLL 


Figs ak 


COOPEREEOEOUCUEEEOEOGUECEEERECUEOECEOROE ET EOHOE 


POCCCULULULCLL 


TULLE 


mone 


TT 


COCUERCOEEOOEEOUEEROEEOUEE aatl 


POUCUHOE TEETER 


SLU UCEEUL UU teeeveePereeeeetCUUULU DDD obe 








fuying—AMERICAN MAG >HINIS T—Se Vol. 48, No. 1 














































Ref ANUFACTURED 


=(ORIGINATED BY US)- 


CHINE TOOLS 
DISTINCTLY SUPERIOR 


USED OR REBUILT TOOLS 












Send for Our Latest Green List 


HILL, CLARKE & COMPANY OF CHICAGO 


625 WASHINGTON BOULEVARD 
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Second Hand Machinery 


SEARCHLIGHT SECTION jj. 











THLE 





New York’s Greatest Stock 


(PARTIAL LIST) 
LATHES 
6 in 20 ft. Pond Turning and Bor 
ing, face plate drive, compound 
rest, power cross feed. 9° ft. 6 in 


between centers 
in. x 15 ft. New Haven 
rest, power cross feed 
n. x 16 ft. Niles Double Tir 
Car Wheel Lathe face plate drive 
lwo 48 in. x 6 ft. 61n. Bull, face plate 
drive 
vew 35 in. x 12 ft. Houston, Stanwood 
* Gamble, double back geared 
in. hollow spindk 


compound 


‘ 


x 24 ft. Fitchburg, raising block 
0 m., compound rest, power 
ross feed, 19 ft. centers 
in. x 10 ft. American, taper attac! 
ment, 1{ in. hollow spindle 
in. x 8 ft. American, taper attach 


ment, 1{ in. hollow spindle 


n. x 14 ft. Blaisdell, 10 ft. centes 
Three 21 m. x 8 ft. Hamilton, doubl 
back geared, 2? in. hollow spindle 
. 9 ft. American, taper attach 

ment, 2 in. hollow spindk 
New I8 in. x 8 ft. He ling worth quick 


hange hollow spindlk 


BORING MILLS 


! Bement Horizontal Boring. Mi 


KCal 1é 111 


ng and l>rilling Machir vitl 
rew cutting attachment pari bar 
’ Bar Horizonta (*vlinder 
bat 
I : Horizonta j-in. | 
! McCall Vertica 
I '-in. Bullard Vertica 
Bullard \ ica ru 
l ind ul head 
Bullard Ve a I i 
de and turret heads 


Putnam Car Whee 
Car Wheel, table 48-i: liamet 


_e LING MACHINES 


arvin Fu liniversal, dividing 
. facing head, vertical attach 
‘ n it Plair 
( I ti Plair 
\ A American Plait 
I ford Plain 
I ird Horiz i 1 1-sid 
~ n. xX ft 
Slab i ! ! 1 £ 
iv X\ SI th “pind \ t l 
Slab, table 24 in. x 48 in 
‘2 Garvin Vertical 


RADIAL DRILLS 


nd Plair 


pre : 
sin. between housing 


NEW YORK MACHINERY 
EXCHANGE, INC. 
eet, New York City 


W Church Str 








Od 


SECOND HAND 


_MACHINE TOOLS | 


; Cleveland Automat 
t—; Automatic Screw Machine 
6—{ Hartford Automatics 

12 Hartford Automatics 
\utomati 
in Auton 
utomatic, ou 
Machin 


seneneeeeneeneaT 


> 


? in. Cleveland 
2? in. Davis & Eg 
Gridley A 


'x6 Grav Screw 


4x 24x6S.H.L. & D. Planet 
x 16D. H. Pond Planet 
6x ¥ 1 D. H. Cin. Planet 
6x 36 x 16 Hew & PI 
Planet 
36 x 36 x 24 Sellers Planet 
x 36 s.L& D Planer 


Grindstone and Frame 


THE CINCINNATI PLANER COMPANY 
Cu ! 
PITTI aveens , 
GOOD USED TOOLS 
6 in. Gi It iv rurret Lathes (. 
2 24 ’y & I geared tyme 
isin. W Varner & Swases he Turret Lath« 
42 in 42 iftt Bement ead Planer 
j 10 ft. Sellers | Planer 
ti it H ft. Putnam d Planer 
2 t. Niles 2 head Planer 
Min. x 20 ft. Weymouth Lathe, g 
2 in. x 22 ft. Wood Light Co. Lathe 
$2 in. x 24 ft. Fifield Lathe 
‘vir 24 ft Wm. Gleason Lathe 
Sin x 21 ft. D. W. Pond Lathe 
‘ ft. Flather. ()( 
N H Lathes 
i Bridgeport Boring 
Mills 
i) Brida ‘port Mill 
tomatic Bolt Header nd ‘ 
Vertk al Millers, N i Becker ar H.& J 


(,ear Cutters Whiton Brown 
& Sharpe 
Be vel Plate Shear 
yn Whiting Steel lib C rane 


) i P. Kerosene ou t pains s.jMietz & Weiss (2 


Thomson 


Bulldozers, No “ & WwW 
Multiple Drill isp ale Niles he 
— 42 Ise Gould & Eberhardt 
mbination sq i 
- adial Drill, 4) ft. Niles 
Garvin Screw Machin« f V1 
apacit 
Punch and Shear dout 
hea weight ) tor 
G. L mENNE TT MACHINI RY CO., Ine 
( irch Street, New Yor ‘ 
FOR SALI 


Complete Equipment for Machining 


4.5 H. E. Shell Nose Plug 


ipacity of 10,000 per d 


3 Threading Machines 
5 Beveling Machines 
1 Spot Facing Machine 





Spacing Table 


witt 


Gasoline Engine 


finial Horiz 


The Manitoba Bridge & Iron 
Works, 


Ltd. 








THOAEEOEOEOEDSOOREGEONOEONOREAEE EDEN ODEO EOREEOEOOUROREROERDORODOROEOSUEOROSOHORDENES 


sees 


_ Used Machinery 


Immediate 
Delivery 


3--No. 2, 2-spindle 
Moline cylinder 
borers. 
2-—22 x 10-n. 
Shipley selective 
lathes. 
20x 8 Lodge & 
ley selective 


lathes. 


Lodge & 
head 


i) 


Ship- 


head 


10. -No. 2 Stiles punch 
presses. 


36 x 36 x 14 Lodge 
Davis planer, 2 heads. 
l--6 x 48-in. Pratt & 
Whitney plain 
grinder. 
2-—26x 10 in. Cincinnati 
spur gear cutters. 
|-—3'-in. Gndley 
spindle automatic 
screw machines. 
32 
matic 
chines. 


single 


2 in. Cleveland auto- 
screw ma- 


The above can be inspect- 


ed at our warehouse. 


HENRY PRENTISS & CO. 


Inc. 
Formerly PRENTISS TOOL & SUPPLY CO 
) Broadway. New York, N. \ 
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. ‘ f 
Second Hand Machinery liz 
Sr we 
annsnense PTO 
; By Selecting Real Machinery from the Biggest and Best Stock of 
: Rebuilt Machinery Available in United States of America to-day. 
: SLOTTERS SHAPERS MILLING MACHINES 
: 18 In. Betts, heavy type, circular table 24 Lodge & Davis (2) Newton Vert lilling Machines 6 in. dia- 
: 10 in. New Haven, circular table 24 st . mor t 
3 VERTICAL BORING MILLS oS ie Cia I rd No 3 
: 50 in. Bridgeport Bullard, 2} : on tn te ee : > 
3 : na r , " 1. Hende No. 2 
: 2) 44 in, Colburns, sins ‘ aon Com - No 1 d 
: 42 in. Bullard, 2 swivel heads + Smith 4 No.2 ‘ 
PLANERS if er No. 2 
fin. x 44h 12 ft. Pond, one ead il, on l ende ewt 
: . side a : ; - LATHES P eee UTTER 
: gn ee . sa Mow Haven.t ae 6) 40 in. x 18 ft. Pittsburgh Lathes, (nearly new GEAR CUTTERS 
: " 1 " triple geared t ile Bevel Gear Planer 
0 in, x 30 in. x 8 ft. Powel I *h ato “ < , ‘ ur i] 
0 in. x 30 in. x 12 ft 42 it 20 ft. Woodlit . ; ~ - < sea 
Oin. x 30 oft. t se Pl ' 20 ft : at sep - SS ae \utomatl ‘S 
0 in. x 30 in, x ft. Harringt ead > i. & 8 ft. . sp r “i | “" 60 ’ iles 
0 in. x 30 in. x 12 ft. Pratt & Whitney, single head ) = oe rt ; 4 ne * , ~ 
sf = : f ft . llers, single . . l 4 h . o ft 1 “ eas i-spindle « 7 , 4 : 
‘| 24 in. x 6 ft. Pow se O in, x tl ft. New Haven Pulle N in. Fe ' 
4 x 24 in > ft. Pond is i f tes B 
6 in. x 26 f a Pond - PRESSES ! Be . 
22 in 2 in. x 4 ft. Wheeler, si head No. 54 Garrison Straight sid Press ' I 
. 6.000 Il rURRET LATHES 
RADIAL DRILLS Ni 4 Toledo. w { I \ ti excellent conditi« 
6 ft. Fosdick Full Univers wr driven No. 92-B Toledo, w 1K in sf J & Lams turret 
$8 in. Niles Plair No \ Press, W s Gist 
48 in. Gang, tapning attachment No Perkins d le Press ' ( 
44 in. Dresses Plain No. 81 Ferr it j r 4 I 25 24 Jones & I Sol 
42 in. Ameri 150-ton and tor } ' k , loi Press } Potter & Johnsor 
6 in Ireses St s Double Cra I es. welg 4500 MISCELLANEOUS 
: 24 in. Fosdich 10 ft. Power Brake, capacit 6 gauge Alfred Box & Co raveling <¢ 
3 : GRINDERS 500-ton Robinson & ¢ s Hydraulic Vertical Press 8-in. Eaton, Cole & Burnham Pipe Machine 
: No Bath Duplex HAMMERS 6 Jarecki Pipe Machine 
: No. 3 Bath Universa 15-ton Morgan Steam Hammer 10-ft. Hilles & Jones Boiler Pl R 
: No. 2 Bath Universal, interna tachment Nazel Pheumat Har ‘ ilmost new) No. 3 Newton Cold Saw 
: Diamond Surface Grinder 1X)-Ib. Bell Single | me Steam 10 i ) Bur Air Compressor 
10 in. x 301 Atlas { vers: 50-lb. Bradley Upright 11 in. x 30 in. C. H. Brown Corliss Fn 
: Springfield Planer type Grind i x Sft 200-Ib. Beaudry Upricht Burdict Pat. Imp. Bolt Forging Machin , p 
: No. 2) Bath Duplex internal Grinder 2-Ib. Bradley Upright 22 in. x 16 ft. Bridgeport Automati rhreading 
: No. 11 Landis 40-Ib. Bradley Helve Machine 
: The 525 Machines to Select From. 
GRAVES MACHINERY EXCHANGE 
: : . » £2 . ; . T , 7. 
Telephone, Cortlandt 665 Offices: Suite 482, 50 Church Street, New York C ity 
W arehous and R. R. Siding Johnson A and Monitor St., Jersey City, N. J 
T sessnnssensssnnennnesennenncsennssnsnennscenees mt eeceapesannacnanenane ene seeneeneaunenes peerecncncenecececncecocececescscococsceces MTT MITTIN 
<peaneeTagenneonenenneessnnsunessssacnnnnesaoessensenesenees seenenenenaneaoncnnoane : 5 sescesees peneennnennnnenesnensnensnens seesee snccccgccoceoessccceseess 2 MTTTTTTTTiiiihiiiiniiiiiiiiininniiiiiiih 
: FOR SALI = = I di . D fi —_ : : : 
z s 3 GC r 2 3 Te I T 
; -; Immediate Velivery : SECOND-HAND 
IrwWw = i ; 3 
got | = 7 MACHINERY 
No } Kempsmith Plain Milling Machine : . 3 4 
N $ Oesterlein Ur Milling Machine = : . : 
- " 4 : } , O ft > I T wt : 
6-ft. Reed-Prentice Radial Drill 7 a ¢ t 10 ft. SpringSeld ; BORING MILI 
36-in. x 24-ft. New Haven Lathe s aur tit. Star kngu t . s -f es, two swivel heads 
14-1 x 8S Carroll-J es Q.C.G. Lathe : BN Avey Hi mn } ng S : 
= 14-in.x 6-ft. Carr lamieson @.C.G. Lathe = : D s 3 DRILLS 
2 13-in. x 5\-ft. Carr J eson Lathe s 5 . >= = 20 ght ‘ 
> m : : t ~ | ne M tw head 7 3 Chremar . } “4 ‘ 
= No. 1 Landis | ‘ Grinder, 12 x 24 es. Bickford é , > 3 # u pp, high speed, 
? No.2 Norton Universa Tool i Cutter 2 = 12% 32 Landis Plain Grinder >: 3 ENGINE LATHES 
: Grinder : { Colburn Boring M head 2 ‘ ~ ;' if 
; y : << By ) , s & , I sd ’ 
3 l SED : c Norton I l ; 3 A. : . 
; = : 3 : b Bickford | ‘ z 
; a ; rizontal ( ler Boring Machine, : Geena Pine Ma a 24 2 ft i . one 
: . $ : . : = s » ap < vearet 
= No. 24 New Britain Chucking Machine 2 = <¢ x24 Warner & Swasey Holl Hex pF ace uleed to ow ( 
2 No. 3 Landis Universal Grinder, 12 x 4: : Purret t : coke ia aia me 
= 14 x 66-in. Landis Plain Grinder 3 No. 6 Warner & Swasey amet ff I 
= 6x 48-in. Pratt & Whitney Plain Grinder : : MILLING MACHINES 
= No. 13 Brown & SI t t Gear : err : = = : 4 Owen ut rsa 
: Cutter (spu: heen : . Pre ntice Bros I i p = N 3 - - iin Wil 
2 D-4 Colburn Heavy Duty Drill : ‘o. 1 Cincinnati | : ! 
= . = = I er. \Ii “ore smal Vi hine (< 
= 1-in. Gridley Automatic, Mult Spit : 12 x 32 Landis | = = , sued wane Mach 
= 2-in. Grid Automatic, Multi; Sp s 2 4» , > = PLANERS 
= + ee. : = 2 g = i } 20) 
= No. 56 National Acme Automatic, Mult : = Bath . : -ft. New Haven, one head 
: Spindl 2 Cochrane-Bly I : ; 
=: 3t-in. Gridley Automatic, Single > j Foster-Kimball | Head 8 SHAPERS 
= 4}-in. Gridley Automatic, Si $ : | 
: ir 2 > ip » : : ‘ | . 
: 45 x 48-in x 16-ft. Pond Planer, |! Higley ( S s 3 ; 
: 2 heads : = & 
42-in. x 26-ft. bed Lathe, to swing 50-in. i Barker ( S ; § TURRET LATHES 
N Cleveland H Boring, Drilling : No. 3 Barber-Colman H rM > = if Warner & Swasey set over turre the, chas 
und Milling Machine : uM 5 ; t t feed act 
weer sens . : n. Cleveland Aut t Ss I ss ; 
No. 5 Cincinnati plain Milling Machine s i : ie : it t ' ' ; 
' : 2 : ‘ & I ‘ — , 


No. 3 Becker Universal Milling Machine 
No. 2 Cincinnati Unive Milling Machine 


Machin Depa t 
MACHINERY & METALS SALES CO 


165 Broadwa New Y 


The E. L. Essley Machinery Co. 


seneonenens 


MARSHALL & HUSCHART MACHINER YICO 
7 fler - mical Bide 
Chicag I St. I vais 








: 551-557 West Washington Boulevard 
: CHICAGO, ILL. 


fens 
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WE MAINTAIN 


LOWEST PRICES 


MODERN TOOLS 








LATHES 


Rivett Precision Lathe, screw cutting attach 
ment 
6 x 6 Lodge & Shipley, quick change gear, tape 
attachment, with chuck 
$ x 8 American, quick change gear with chuck 
iS x 10 Hendey, quick change gear, complet: 
with chuck, voke head 
24 x 12 American, quick change gear, with chuck 
single pulley drive 
< 12 Pond, quick change gear, heavy duty 
massive pattern 
30 x 14 New Haven, compound rest, power cross 
feed, complete with chuck 
0x 14 Blaisdell, compound rest, powe: cross 
feed, complete with chuck 
Putnam, compound rest, power cross 
feed, complete with chuck 


MILLERS 


Two—No. 25 Ohio Universal, heavy duty 
Brand New 

One—No. 2 Rockford, universal, heavy duty 
Brand New, single pulley driv« 

One—No. 23 Rockford universal, heavy duty 
Brand New, single pulley drive 

One—No. 2 Garvin, universal, Brand New, com 
plete 

One—No. 2 Hendey, universal, Used, complet: 

One—No. 2 Cincinnati, universal, Used, com 
plete 

(ine 7>x 7x17 Ocsterlein, Used, universal 
omplete 

One—No. 3 Kempsmith, universal, Brand New 

One—No. 3, Kempsmith, plain, Brand New 


SHAPERS 


One—16 in. Milwaukee, Brand New, back 
veared 

Ont 270 in. Milwaukee, Brand New, back 
geared. 

One—16 in. Smith & Mills, back-geared 

One—16 in. Kelley, back-geared 

One—21 in. Niles-Bement-Pond 

One—25 in. Smith & Mills, heavy duty, back 
geared, single pulley drive 


BORING MILLS 


['wo—30 in. Bullard vertical with turret head 

(one 36 in. Gisholt vertical with one head 
Good as New 

(one +? in. Gisholt, Brand New, with one swivel 
head and one turret head 

One—6 in. Bar London Horizontal Boring Mill 

) in. swing 
(ne—-Newton Duplex Horizontal 


We will accept 25‘, 


ZMAMSsmnazZ= Zz NOA= AMMA A 


ZMmM}TO =m 


OUR REPUTATION 


HONEST METHODS 




















GRINDERS 


" N Cincinnati Tool and Cutte1 

N } Brown & Sharpe Cutter and R 

ru No. 2 Norton Universal 

me—No. 13 Brown & Sharpe Univer 

rie N Wilmarth Marmon Universal 

rie 6x6 perce spas ink shaft, as Good as New 

rn No. 5 Bath Duplex Internal and Exter1 
Cylinder 

" No. 75 Heald |] rnal Grinder 


BOLT CUTTERS AND PIPE 
MACHINE 


Iwo >in. Acme, complete with al 

['wo—6 in. Jericki pipe machine mmplet 
cic 

One Sin. Williams pipe machine, complet: 
dies 


AUTOMATIC SCREW 
MACHINES — 


our No. 52 National-Acn four 
pulley drive 

) No. 55 National-Acme, four-spindk 
No. 515 Nation eA me, four-spindl 


PLANERS 


One 24 x 24x 6 Pond heavy duty, singk 


One—29 x 29 x 6 New Haven, two head 
Ont 30 x 30 x 8 Harrington, single hea 
(one 36 X x 36x 12 Pease, single head 

RADIAL DRILLS» 
()ne 2 heavy uty 


lley 1 Hie 
One + ft. Fosdick, heavy duty 
ulley drive 
DRILL PRESSES 
tin. Excelsiors, Brand New 
5 in. Superior, Brand New 
liding head 
) Superior, Brand New 
liding head 


TURRET LATHES 


I & L hucking machi: 


inl 


(36 J. & L huckine macl 
— Lente 
puney arive 


x 26 Pratt & WI 


MISCELLANEOUS 


350 lb. American single frame stear 


No. + Long & a eee aoe slitting 

No. + Wilhams & White ulldo 
Ox 7 Gould & Eberhardt spur ge 

No. 2 Royer hein denis le end punch and shi 
No. 3A Royersford double end puncl 
shear 
17 ft. plate planer 

2—32 in. throat punch presse 


Liberty Bond with Any Order. 


MODERN MACHINERY EXCHANGE 





52-54 Walker Street, New York, N. Y. 
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“BAIRD” Has a Few Good Tools Left 


If the Machines You Want Are Not Shown Here Send for Complete List 
MILLING MACHINES PLANERS AND BORING MILLS GRINDERS 
> J Plain§Mi n. Niles Vert nd 7 I l—12-in. x 36-in.- Modern’ t 





NO | ve 1 
(New) \I vith t swi (Used) , ’ 
R ford H Mi 0-in. H | g ) 4 j 4 7 Cen tl"; 

No 2B] C ; 

N 2 R f 1H Dut I 2 ft ~ { 18 ; Nose ’ Grind 

Se w) . . Pa 7 - i 1 . s-ft. W | \ A ‘ & . 1 

Miller, (| . Sin. Landis I Grit 
2 ee at. TURRET LATHES N t Internal Grinder 

U.S. Hand Mi , >, (N n. Peglar H Duty « iit eS See See 

2 Wart ts t r 10 I t ‘ st 

MM Au = 

S I (N 
\ | [ 


LATHES chines, (New) nae: ee een 
haps, (ew). | a, (New) pe PUNCHES, PRESSES 
(Bin. x’ 10st Brad | Screw Machines, ( AND HAMMERS 


] ) \ H 


I anda ad ; s t DRILLS : . v md K oa & \ a 


] x S | } | \ i 
\ ~ ~ 
| & 
l Lo-1 (N ) | , Rot S 
N 1—N ‘ Rot S 
14 { : I I 
+? ~ =] W n | } 
i4 Pay | | 
. Be (N ) 1-it Ss & W Frame Brake, capacity 
— St ~ S 


We also have a complete stock of both new and used wood working machinery. 


Try us for “‘GOOD SERVICE”’ 


W. J. BAIRD MACHINERY COMPANY., 54-56 Jefferson Ave., Detroit, Mich. 








PURUEDEORODUEAROEOEOEDOOEOEOEORORUEOEOUOLOEOOEOEERUREROEREOEESIDIECEONOE(S —— <OUOROEOEDEDSRROEDEGROSONOOOOSEPROREOEEHOSHEDEDORRSOEENEOECHEREROAORORENESEREORERHOEEOEORENENTE 


FOR SALI 
Shapers, Lathes, 
Drills, Gear One 48 in. x 10 ft. Bradford triple back geared 


Cutters, Presses, 
Etc. i airtel 


: “ Pt 'D : “ re og tie ompound rest and rear plain rest; 32 in. between centers 
Pe | cs, Tlii ’ I wen Cl I 4 

Etc 

=: Two 36 in. Fellows Gear VONNEGUT MACHINERY CO., Indianapolis, Ind. 

= One No. 2 Warner & Swasey Turret 

Lathe susnonensenees , , , ’ ve ness 

[wo No. 5 American ( Pla RO 
Wheel Pre wae 


| One 16se Le Blond with uiperstatch. | | = 36+in. BEMENT ROTARY PLANER 


FOR SALE 





= One 16x8 yrter ‘L ithe 





= One No. 472 onsolidat D . . : 

me N, wits Gin, tual mounted on swivel base with 6-ft. travel 

= One } Acme Bolt Cutter . r 

| One No. 10 Ten Soindie NATCO arranged for belt or motor drive. Very 
Multiple Spindle Drill 

One 5 in Schu tor Rivet 

One 24 in. Whiton Gear Cutte1 

: and spur gears only : 

= One 14x6 Prentiss Lathe with taper : : ; 

attachment : i CYRIL J. BATH & CO., Cleveland, Ohio 

. J. WALSH MACHINERY CO. : _— Offies q " Warel se: 


428 Leader-N Bldg 
Milwaukee, W 


fine condition. 


Immediate Shipment. 
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Second Hand Machinery 


SUGUERODOEOOSUEREOEOUONOROETECUOUDEGROEOEOEONOEO NOES HITED 





seeeeneneanany 


MILLING MACHINES 


Lot No. 





x 10-ft. Wilson. two 








Lot No. 


CeCeOe POE ERREUTETHTEENS 


3 1190 1—36 x 36-in 1°49 i—Burnham. High-Speed 
: Lot No " heads co ;, RRR 1 Rurnham 3-spindle 
: 1281 14—New No. 1% American Plain iv14 = = hen ae ; x is ft. Lincolt 11 1 rnham 3-spindle, %-in. cap 
: 1398 1—New No, 2 Cincinnati Plait: 133° 1 106 bes 48 a 16 me alicia 1274 l New Foote-Burt +-spindle 
1335 1—New No. 2A Garvin Univ _ 7 ne . an¢ L268 i— New Heckman Se tive 
993 25—New 10-in Simmons Index two nea ity : 
Centers * " LOsO I Rockford, 6-spindle $ 
1080 1—No. 2 American Univ LATHES mA I v Dumore Electric : 
169 1—No., 2 Kearney & Trecker Plain 249 l—Garvin Friction Bench : 
1353 i—No. 3 Garvin Hand Miller 1220 1—8-in. x 9-ft. Niles Axle Lat} 0—New No. 35 Canedy-Otto Dr 
3 13952 2—No. 3 Cincinnati Plain 1319 1—‘)-in. x 3-ft. Seneca Fall immediate delivery 
981 °_.New No. 3 Becker Universa 12% 1 9-in. x 3-ft. Barnes l 3 I t High Speed Be h D 
: 1001 1—No. 4 Garvin Plain l l x 24-i Bench Speed Lathe . D Amour H Spee Be 
1254 1—No. 5 Becker Vertica 1 1—10 x 36-in. Bench Speed Lathe ae - a a 
: 1166 1—Newton Slab Miller 12 1—11-i:. x 4-ft. Barnes Lathe 1333 i—~J Foote-B sitive D 
= 312 1—New No. 1 Bickford Hand is 1 ll-in. x 4-ft. Barnes Lathe L340 l at S g | Se é 
1317 i—New No. % Van Norman Du 1: I—11-in. x 5-ft. Sene ; 
plex AS ! 11 x 5-ft. B 
938 3—New No. 2 Hendey Miller Vises 12 l 1-i x 4-ft. Seneca fF a Bl | 
20 3—New No. 3 Hendey Miller Vises is l 1 ! x 4-ft. Sene I Al I OMATICS 
1115 1— Grant Bogart Lincoln Type l 1 13-ir x 4-ft. Warne & Sw : 
123 \—-Siement Meavy Lincoln Typ 19 thin = 4a Wass & So ; 24 1 ..in. Spindle Nat.-Acme 
1105 3—Garvin Lincoln Type in l l$-in, xX o-ft. Ba $44 I ! sour-spind Nat.-Acn 
44 1—Van Norman Bench . 6 New 13-1 x 5-ft. I ter $4 1 No. 54 Nat.-Acme, 1 , 
. a » ” 9 / No. 55 Nat.-Acme 1% a 
1240 I1—No. 1 Garvin Hand Miller 12 l 13-ir x ©-If i x“ 5 t tet ( M a f 
450 i—New U. S Hand Millet l l Ne l ti-ft. I & S t : Pbmtea cael 
1295 1—New Vertical Head for No. 1 1 i——14 ) t. Putnan ( 1 f " t t 
American Miller 1145 ; Ne ] “-ft Ss 1 , . f turret 
1—No. & Le Blond Universal M1 Roon $91 ‘ eve -s 0 = 
ing Machine. Q.C.G complete 1142 l 1¢ x 6-ft. An +: Gr y sing ‘ St 
1—Ne = Be 1 Kempsmith Univer 718 1—16 x 6 Dr +} a a . ete 
= sal Milling Mach ne O1 16-1 x 8-ft. I } +4 ; : / 
3 1—No 3 Cincinnati Univers 1333 1 16 8 } 1313 N 0 | & Sh t 
Milling Machine omplet« 1257 10—16 x 8-ft. Sis x § 
: 1356 1—No. % Van Norma Pulley Drive — - 5 ie - 
: it! __farter 3 Rencl iller 1 ¢ 
1359 1—Carter-Hakes Bench Mil 1189 1—I-in. x S-ft. Plath SCREW MACHINES and 
: y 1144 1—JS-in. x 8-ft. Re TTT , . . 
3 GRINDERS 1168 | 18-ir x §-ft teed l l RRET LAT HES 
: tts 9-1 x 8-ft. P 
: 130 25—New Premier Cutter and Too! 28 >0-i x 8-ft 7 rr'netor 1321 I1—No. 1 Bardon & Oliver Screw 
: 960 1—No. 3 Landis Universal 790 1 ” ee faa Machine 
= 2°78 2°—No. 6 Bryant Semi-Automati« 1%°9 + 0 x 101 Putnam 12%4 l rown & SI pe Turret Lath 
5 1081 9—t x 32-in. Norton Plain 13°28 1 4-in x 10-ft. Reed 1301 1 Pratt & Whitney H Ss x 
3 538 1—BX Wilmarth & Morman Tool 1°19 er < 19-% Porter Machine 
| und Cutter 7 1149 1 New 25 x 18-ft. S . 968 I 0 x 6-ft. Perkins Turret 
2 743 1—Miami Univ. Tool and Cutter 1°48 1 B-in. x 1814-ft. } , 173 l )-in. x 8-ft. Bridgeport Turret 
: 355 1—16 x 36-in. Bridgeport Plain 1980 1—32 x 56-in. x 12-ft. Fay & Scott 1179 Loneaseen suave 
= 627 2——-New No. 1 Wilmarth & Mor 18 1 32-in. x 1°2-ft. Drar 1235 x t-in. J. & L. Cone Tyne 
man 13 1 IR x 16-ft. Clea-on L226 ] t J. & L Cone Ty 
270 1—New Wilmarth & Mormar 13°% l ts x 21-ft. Fifield 1227 ] t-in. J. & L. ¢ e Ty! 
737 1—No. 1 Blount Wet Tool 1056 1—Large Pit Lathe 9-ft. face plate 967 l x 36 J. & L. Ct zg 
167 1—Springfield Wet Tool 1330 > >44-in. x 36-in. M eal I attran Lathe 
963 1—28 x 4-in, Wheel Springfield 4 1—Jenckles Band Tur Lathe 1337 I—No. 0 Brown & § S \ 
962 1—Brown & Sharpe Wet Grind 1358 1 4 in.x 6-ft. Blaisde ert Machine 
Stone 1357 l »4-in. x 10-ft. Reed 1349 No Ww & S y | 
1312 1—New Dumore Junior Electrix 1342 1—24-in. x 18-ft. Pond S Lact 
: 959 6—New Buffing Jacks 
: 1036 12—New Dumore Electric Too! 
= 130% 2—Walker Precision Hood N LCR T TS 
1310 1—No. 2 Putnam Tool and Cutter SHAPERS and MISCELLANEOL S 
72 2—No. 6 Diamond Double Dis« N T'T ‘ 993 » Ni Simmons 10 eX 
1297 I1—Challenge Emery Stand SLO I I ERS ‘ti ‘ ; : ind 
1241 1—Diamond Bench Emery Stand *] tin PR . ee 135 1 & Ss e ¢ Cut 
545  1—New Western Emery Stand 0 i—iz ie Conia & Eberhardt B L184 acm = 
546 1—New No. 2 Wester Emery : reticent eng —- Tr 1 1 N ) Bliss I | 
Stand , 4°) is Res ome wh ‘ 1¢ N I nable P 
1243 1—Damond Bench Emery $ 7 Le Ee M4 No Pres 
1300 1—New No. 3 Wester Emery 1oo4 ¥44-in Hendey Frict <} 17 No xO | A | 
Stand. l-in. arbor 1°08 >_18 n. Her Fr - <} ‘ Pres 
1298 1—No. 3 Western Emery Stand 11°0 6—New 20 Cleveland S} i 160 I ay ¢ Puncl S 
1 in, arbor 1066 i—28-in. Smith-Mille CG Aan Ert T Attact 
1299 1—New No. 4 Canedy-Otto Emery Shanes cas $8 I ; ( Cut Off M 
Stand, 1%-in. arbor 1344 1—20-in. Smith & Mills Bacl ; 
Geared Crank Shapers +f » s Band Tu! Lat! 
- 94 l We Lye ‘ " | 
PLANERS _ . . hin 
an eo" DRILLING MACHINES 100s s50—New 4-in. 1 dined 
: TZ15 1—24 x 24-in. x 6-ft. Stillmar Cc} 
1012 1—24 x 24-in. x 6-ft. Powell. one 1%33 1—3-ft. Universal 598 1—» 5-h M : is : 
head 1219 1—5-ft. 6-in. Niles = 
872 1—724 x 24-in. x 5%-ft. Lathe 1758 1 6-ft. Bickford 1 A Cents Mact 
Morse 1052 1—Rockford Heavy Duty 1 i Niles Car W ‘ 
952 1—24 x 24-in. x 7-ft. New Haven 947 lI—New No 1 ; ft. Canedy 1250 1 H Slitt S} - 
906 3—25 x 25-in. x 6-ft. Sellers, one Otto Post Ra 1334 1 Ree Puncl Shea 
head 1193 3—New No. 101 $%4-ft. Ca ly t ; New No. 1 Rak Hack Saw 
910 1—25 x 25-in. x 8-ft. Sellers one Otto with base 4 l \ Armstrong Hack Saw 
head 1196 i—_-New Ni 36. 20-in. Car Otto ) 1 \ Rov Ha Saw 
1094 1—26 x 26-in. x 6-ft. D. W. Pond Stationary Head 18 1 N Peerless High-Spee Hack 
one head 995 4—-New No. 35. 20-in. Canedy-Ott S 
1110 1—-30 x 30-in. x 8-ft. Pond. one Stationary Head 13°94 | { ( ) e-Bly Saw 
head 1251 1—‘0-in. Blaisdell Sliding He l I—N¢ Royal Ha S 9-4 
1311 1—36 x 36-in. x 12%-ft. Open 13°27 1—24-in. Aurora Sliding H Dril 
Side, two heads > 1—24-in. Snyder. Sliding Hea 130 1 N is Hack § ) 
1345 1—°4 x 24 x 6-ft. Davis 1326 1—36-in. Snyder Sliding Head 
1350 1—24 x 24 x6-ft. New Haven S80 1—36-in. Aurora. Slidir Head 1304 1 N Atki Hack §S l¢ 
1351 1—36 «48x 36x 12-ft. 6-in. New 917 1—10-in Industrial Stationary 
Haven Extension head 305 ] No 3 Buffa Dout End 
1207 1—36 x 36-in. x 20-ft. Putnam, 1057 i—New No. 1 Sipp High-Speed Purch 
one head Sensitive 1355 i1—S0vU-lb. Morgan Steam Ha _ 








SIMMONS MACHINE CoO., Inc., ssi'tromw.s"Aibany N 
357 Ellicott Square, Buffalo, N. Y. 


1001 Singer Bidg., New Yo k City 
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MIM 


RANDOM 
SELECTIONS 


Late type, high-duty tools from our stock of 
seven hundred machines 
DRILLING 
12-in. Albar High-Speed, Tool Room Dril 
24-in. Hoefer Sliding Head Drill, B.G Pt 

l-in. Hoefer Drill Press, B.G., P.I 


22-in. Champion Drill Press, B.F., P.1 


d Barnes Drill Press, B.G., P.t 

-in. Silver Drill Press, W. & I 

t Canedy & Otto No. 27 Sensitive Dr 
Barnes Friction Drill (4 


tiple Spindle Drills 
GAS PRODUCER 
EQUIPMENT - 
Whole equipment practically new, in excellent 


condition and in every way complete 


2—72-in rym I Smi Automat Suctior 


Producers 


108-in ry pe I Smith \ut at s 
Producers 
Type \ 1.5 cu.ft. per re ipa 
ville Positive Pressure Blowers 
Type \ +.3. cu.ft. per rev ipa 
Positive Pressure Blowe 
2— Centrifugal Pumps, | }-in. discharge 
j { Buffalo Blower, 4-in. discharge 


capacity Steel Coal Wagon, end drop 


Your ing 


WAYNE MACHINERY COMPANY 
Fort Wayne, Ind 


























Tre 


POeeDoneanoneenennenenens 


COVAUEOEOHOHODOOUEDEORUGORONGEOEOEEE ONDE OD ORENEOROROEED eneannnenenonenenenes : 


An Unusual 
OPPORTUNITY 


secure a 12 
\djustable 
Oscillating 


offered to 
Spindle 
Foote - Burt 
Valve © 


GRINDER 


This machine has never 
been put in service 


SIMPLEX AUTOMOBILE CoO. 


New Brut 


swick, N. J 
Ick 


MACHINE TOOLS 


For Immediate Delivery 


N t New Britain Aut itic Screw Machine 
N La Pointe Broa 
N Van Nor in D x Mill 
\er 2.) “ine Belt Cu ' 
N Farw { uw H t wit ( inge Cs 
Sin Er I Ss! rN 13 Willia 
W & wit " e shearit tachment 
Rement 1100) Ib Sing! Frar St Ke ard 
Har with d und anvil 
COLMAN MACHINERY & TOOL CO.@ 
iS Park Row, New York N.Y 
Telephone 5957 Cortlandt 
\envvvnevenenverserseeees IIT ts sreeeneneonneen: 





PODPNEOOOUEDEOODOROEOHOND 


HenDeDNRReOEOODOEONOHEORE 


seeennnesenens 


Fyevennevenennenenvens 





enerenesneenanens 


eeneee 


Cables, Shop Fixtures, etc. 


LATHES 


+—26 in. x 12 ft. Putnam “Pacific Coast Type’ 
Lathes, motor driven 
i—27 in. x 12 ft Bridgeford’’ Heavy Duty Plain 


Turning Lathe, arranged with two 


motor driven 


7 in. x 12 ft. Huntington Machine & Foundr 
». Special Lathes t driver 
> Norwood Lathes, 26 lt x 12 ft 
: ‘ Norwood" Lathes, 24 in. x 8 ft 
= +—-Fairbanks-Morse Co. Engine Lathes 
= Blaisdell 16 tr x 6 ft. Serew Cutting Engine 
: Lathe 
i—Blaisdell 18 in. x 8 ft. Serew Cutting Engine 


athe 
5—Oliver Bench Lathes, 8 in 


CUTTING-OFF MACHINES 


utting-off Machines. 


in 


2—Williams Tool Co. ¢ 


AUTOMATIC CHUCKING 
AND TURNING MACHINES 


17—No. 6A ‘Potter & Johnston" Automat 
Turning Machines; 9 are motor driven 


MILLING MACHINES 


Milling Machines 
Thread Milling 


3 Brigges’’ High Duty 
= S—No. 3D “Lees-Bradner 
chines 
r o $¢ 

chines 


MISCELLANEOUS 
MACHINERY 


26 x 30 x 12 in 

American’ High-Pressure Blower 

No. 60 ‘Victor’: High-t ire Blower 

No. 47 “Connorsvill Blower 

No. 5A High-Speed Special Hammer 

No. 5 Ol Separator (National 

Machine Co 

No. 4 12-cylinder Banding Presses 

: Setter Co 

1 +-in. Rogers & 
Machine 

1—Dovetailing Machine, J. A 

i—Braiding Machine 


SCREW MACHINES 


1—2-in. Plain Cleveland Automatic Single Spi 
Screw Machine 

j-in. Plain Cleveland Automatic 
screw Machine 
I—Jones & Lamson 2 x 
Screw Machine 


Ma- 


Lees- Bradner Thread Milling Ma- 


Gas Furnace 


seennens 


r & 


Separat 
West Tire 


Metal Cutting-off 


Hulbert 


Fay Co 


ndk 


Single Spindle 


eennenennnenons 


24 in. flat turret hand 


wise specified 


FORERECEOODENOE DO ODODEROEENONEREONOREOEOS 
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FOR SALE 


Toledo 
Electric Welder 


TT 


Oe 


Very good condition Type 143, 
550 volts. Serial No. 566, KW335, 
cycle 60, capacity 2}-in. sheets 
Price and other information on 


COONDOEURDESEAON ODEO OODOREOEONOEOOONS 


request 


SACO-LOWELL SHOPS, 
Lowell, Mass 


sennnenee 





General Railway Signal Company, Rochester, 


TU 





MACHINERY 


Tool Room and Production Machinery, which is all in good condition, 
is offered subject to prior sale for immediate delivery. 
Machinists’ Tools and Supplies, High Speed Steel, Electrical Wires and 


Also quantity of 


DRILL PRESSES 


* Drill Press, motor driven 


1—26 in. “Aurora 
s) Baker Type 


Special’ Drill Presses 


GRINDERS 


$+—O. S. Walker Tool Grinders 


| No. 2 “Blount” Grinding Machines 

2—No. 3 “Blount” Grinding Machines 

9— 20-in. ““Blount’’ Improved Wet Tool Grindir 
Machines 
No. 6 “Blount” Grinding Machine 


1 
2—20-in. Whitney Water Tool Grinders 
l No. 1 


Plain Wilmarth & Morman Surf 
Grinder 
1—Wilmarth & Morman Style P Drill Grinder 
I—Cisholt Tool Grinder 
i—Diamond Machine Co.'s 12-in. Face and Angle 


Grinder 


ELECTRIC MOTORS 


1—1 H.P. G. } rype RC4, Form A2, 230 \v 
D.C. Motors 

1—1 H.P. G.E., Type DSD, 230 volt, D.C. Motor 

i—3}) H.P. C. & ¢ Electric Co.'s Type 28L, 220 
volt, D&« Motor 

i—7! H.P. C. & C. Electric Co.'s Type 8, 220 volt 
D.C. Motor 

l1—7\ H.P. Stank Electric Co.'s 220 volt, D. 
Motor 

2 10 Ht Allis-Chalmer Type K, 220 volt, D.« 
Motors 

POWER STATION 
EQUIPMENT 

Capacity 250 Kva., 11000-230 volt, 3 phase 
cycle, as follows 

i—Transformer, Westinghouse, 3 phase, 250 Kva 
11000-230 volts, 25 cycles 

2—Switch Board Panels equipped with one each as 
follows 

2 Automatic Circuit Breaker, 3 pol 

600 amp., 230 volts, Type LL 1167 
Crouse-Hinds, 3 pole, single throw knife switch 


600 amps., 250 volts 
i—Watthour Meter Westinghouse, 
phase, Type O.A., 25 cycles, 220 volts 


MISCELLANEOUS 


300 amp. Pol; 


if 


1—2000 Ib. Type W1 Sprague Electric Hoist 

94— Ford 500 Ib. Chain Hoists with trolleys for 
7-in. bean 

20-—500-Ib. Euclid Type “EE” Plain Trolley Ele 
Hoists 

13—-500-Ib. Sprague Electric Hoists with trolleys 
for 7-ir eam ~. 

0—Shepard, 500-Ib. Electric Hoists 


All machines are belt-driven unless other- 
Detailed lists on application 


A 
“te 


seneeeenceenenenes 


SeAneeNNNDAENEANOENeUeNEEDONES! 
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FOR SALI 


Lathes, Planer, 
Hammer, etc. 


1 30 x 30 in. x 6 ft. Pond Planer 
1—2500-lb. Bement single frame Stean 
Han mer 
I—1}-in. six-spindle Acme Nut Tapper 
f 1—S4-in. Sellers vertical Boring Mill 
18—1S8 in. x 8 ft. LeBlond Lathes 
28—19 in. x 8 ft. LeBlond Lathes 
46—20 in. x 8 ft. American Lathes 
78—21 in. x 8 ft. LeBlond Lathes 


W.L. PERKINS, JR. 
149 Broadway, New York, 
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Sannnnneereneenennonanens COUUDECUEOTEOTU NTE Lomeeneneeneneeenenneneetens 


MACHINE TOOLS and A HAPPY NEW YEAR 





























: BORING MACHINES—Vertical GRINDERS — Disc MILLING MACHINES—Knee Type—Ptlain 
= 1—30-in. bullard, | turret head New No. 4 Gardner including isc pre l No. © Cincinnati 
= 2—32-in. Pullards, 1 turret head 23-in. dis i—New No. 1 Kempsmit! 
: 1 36-in. Bullard, 2 heads 3—No. 14 Besl ir iding 1 whee huch >— New No. 1-B Hendey, with dividing head 
= 1—37-in. bullara, 2 heads 1—New No. 17 Gardner, 30 lise i—New No. 2 Rockiord 
: 1—38-in. Faush, 2 heads . ! ? nati 
1—New 42-in. ( isholt, 2 heads = . ~~ R ~« vlindrical 1 nami 
2—10-ft. Niles, 2 swivel heads 3—No. 60 Heald, single pull I incinnati, complete 
5 BORING MAChINES—Horizontal _ GRINDERS— Surface d 
: i—2j-in. Bar Niles i— New No. | La Salle EF lain, with 1 2 tt 
: i—Bement knee type, 2!-in. bar I—New No 1} Walker, comple ! 
3 1 William ‘ellers knee type, 2}-in. bar 1 New No. 2 Reid (same as Bb & l o.5Cincinnati, quick’change,double back gear 
: 1—Binnse knee type, 2}-in. bar, for vlinder + -ft. Pratt & Whitney Verti une r MILLING MACHINES—Thread 
boring 2—Carrigus type, magnetic chuch 1— Morris-Thompson, arranged for motor dri 
: 1—Beaman & Smith, 2-3-in. spindles HAMMERS~— Broad Lift Drop 10 No 3 Lees- Bradner ae 
: BULLDOZERS 1—100-Ib. Bradley Upright, Beaudry typ >—No. 3C Lees-Bradner for 9.2 in. Fnelish shells 
: 2—No. 23 Williams & W bite, belt drive 300-Ib. MeWilliams Archdale, Taft, Pierce for 6-in. Fnelish s 
: I—No. 26 Williams & White, bel drive No. 4 Standard Machinery ¢ 100 MILLING MACHINES— Hand 
: CRANIS—Traveling l—E. W. Bliss, 800 Ib . No. } 3 ye os Ww 
= I 8-ton Chisholm & Moore, | ft. spar I J 1500-1b. Toledo : New ha owl 
: , , ew Ne Garvit 
= wer l 3000-1b Wililams & Whit« - W NO. 3G 
= 1 fo-ton Toledo, 3 motors, 20-ft. sp HAM MERS-—Steam Forging - — Lett . CHI 
: 1—10-ton Whiting, 45-ft. S-in. spar I— 600-Ib. Niles, single frame —_— MILLING MACHINES—Vertical 
: 1—10-ft. Shaw, 72-ft. span, 4 motors 1—1500-lb. Sellers ; anne -d os ae aries PStvErn, FOr tat 
CRANLS-—Locomotive i—12-ton Bement ___. New 1m OF 
3—10-15-ton MecMyler, broad gauge, steat KE YSEATERS ; .Siaeeheen ‘Wemtiiens. mamiiinaiin — 
locomotives, 60-ft. boom, bucket, 3 dr Morton, 2-in apacity, 1S-in. str for sheil work . 
I—15-ton Browning, 8 wheel, 38-ft. boom No. | Catlin . ’ 
: 1—20-ton Brown hoist, 8 wheel 40-ft —_ ! Colburn, 4 in. capacity 43-in. st ph LING MAC ape S- : Planer T\ pe 
: bucket . o. 2 Knowles, ¢ i st ke ; os tL ~ hem , rea Tie ‘y De , 
= 1—20-25-ton Industrial, 8 wheel i thann LATHES— Manuf icturing, not Screw Cutting + cama a ae : me 
5 bucket 2—New No ’ arding ros., bench lat? nat te ft. Inger 
: CUTTING-OFF MACHINES 10—New 26 in. x 12 ft. Simplex, shell t 4x 24 in. x 12 ft. Niles! 
= 1—4 -in. Hurlburt & Rogers -in. boring bar. qui hange g { 24 | 14 ft Ber 
z 30—4}-in. Davis ,, {or motor drive 9x 30in x 8 tt. Ineers a ae 
i 10—4j-in. Williams a we é : nan Se : 
: i—5 -in. Hurlburt & Rogers pulley drive TTT Ay z 
. 6—8 -in Automatic 4 Norwood, used on 9 Ene so LING gi ey Ss Lincoln Type 
3 DRILLING MACHINES—Radial 1 tees 09 te ee ae New Ame = 
: 3—New 3-ft. Mueller, speed box drive March - wn Ao im. X oe Cleveland ; = 
s cell ery cis on Re ired eu taper at Pr = 
= 3—N ew 3-ft. American Sensitive, tapping attact 14—New 15 in. x ¢ ft R i = 
z i—.-ft, American, speed box drive tapping Ne be 16 in. x we ‘ @ ir ¢ . Tock 
: attachment Spee ne 6 eg ' st new ; 
z 3—4 -ft. Mueller ew Ié in 5 I , & ft. Powel eo 
H 2—4 -ft. Cincinnati-Bickford, motor driver , double back gears ~ ft. Detri . Hs nsid z 
3 i—4j-ft. Full « niversal, cone drive 2—New 1 x Sft.I t Rak, alee ' Spence one 
z i—New 5-ft. Western | sain, with mot change gears ' B x 36 it Gr oy onl = 
s 3—New 5-it. Mueller, speed box drive larct odndry Pe . es i . l ew 8 ft. Powel t a = 
= delivery > ~ a "9S Tt Li Ag & S} | 0 ) Sit. Ohi lat " 
: 4—-ft. Reed-Prenticc, latest type, belt driver rind ne x . ae~ « a 0 ) 8 ft. Garvin one i condition = 
: January delivery - ee ee , : 18 ft. Niles. 2 heads 7 3 
= 1—New 6-ft. Triumph, motor drive January aay im. & 5 J rdge. “ i f 10 ft. Ar : - : 
: delivery 19—New 21 in. x 10 ft. I G. i tie Soe & wren, com 
i DRILLING MACHINFS—Heavy Duty New 24 of A oo cece sid heads = 
H 2—D-2 Colburn heavy duty Si-in. cap., ar iy line aa ‘ w 3f x ft. Wils heads : 
= ranged for motor drive rye!’ F , — ( Q < ' = 
= 3—No. 25 Foote-Burte, heavy duty, 2 n : + O . 4 1 A vl I ct Bf. a : 
10—No. 310 Baker, single pulley drive, late type scan eee . _ 2x2 ft. A : 
= arranged for motor drive 1 ‘ na > . rr » } 1 < 19 Pow " je 
10—M oline Hole Hous, heavy duty, 2!-in. capacity anindile . 8 $8 in 10 ft. P i heads 
DRILLING MACHINES Sliding Head -_ — 60 x 6 in. x ft. Pond 
2—New 2%-in. Clevelanc. high duty he ad. he . o f ) ft i | PI r 
3— New 26-in Barnes, ali geared 97 in — (t | cef , 1 
5—New 28-in. Fibles turnir . “a PUNCH AND SHEARS 
2—New 30-in. Sibi nin + ee Waterbury-Farrell \ltigator Shear t 
> 84-] I 5 7—28 in. x 12 ft. Bridgeport, g } ’ j e gator Shears ' , 
2—34-in. Barnes duty, taper ataachmer ‘ ( s, 17-1 ‘ ir 
DRILLING MACHINE S—Multip‘e Sp'ndle New 30 in. x \ ick , p 
I—New Cleveland, 4 spindle, bali bearing geared. quick ‘ HlI-G J Shears it 
1—4-spinil>, 20-in. Barnes red Oin. x 14 ft & ) weg 
2—-spindle Rockford, economy type in. x17 ft Hilles & h d Shear, 30-in 
G2ZaR CUTTING MACHINES change t 
1—No. 1 Schuchardt & Schutte Gear Hobber 1 in. x 16 ft. New eV 1 Pu ir St i 
spur and bevel | 36 in. x 20 ft. Ar i Re ipaci 
1—No. 2 \ Newark, 24 x 8 in. capacity 10 in. x 18 ft. Pi Re Long & Allstat ! 
3—No. 3 Brown & Sharpe Auto. Gear Cutter, spur face plate d Provid *n Stea Pu i 
: 1—36-in. Newark 42 in i4f y throat, cap nh. throug! n., almost y 
= 1—30-in. Whiton, for spur and bevc! gears 48 ir 14 ft SCREW MACHINES—Hand 
: 2—36 x 9-in. Gould & | rhardt, new type, spur l 32 in. x 22 ft triple g No. 0 Brown & Sharp 
4 gears 1 Sin. x I8f Latt l Pi 
: 1—15-in. Gleason Bev | Gear Planer 1—60 in. x 264 ft H t New N >». 2 Owens Kent, wire feed 
: {3—18-in. Gleason Bevel Gear Generator geared ick x i rnacit 
i 1—20-in. Grant-Lees Gear Hobber, bevel, s ri1—60O in. x 243 ft. Americ: ple i i—20-in. Cin nati-Acme, fr-ction geared head 
: and spiral attachment - es i—New 66 in. x 46 ft. Put riple geared, f SCREW MACHINES—Automati 
i—28-in. Rhenania Gear Hobb r, spur and worn plate drive, 5 step cone, ¢ | j w f-in. Cl -veland, Mode A 
gears 14-in Model B, f 
2—New 30 Flather, solid patterr t} Ven in. ¢ j fale = ‘ , 
1—36-in. Fellows Gear Shapers rive Pa 
1—72 in. Gould & Eberhardt, spur and bevel 2 i rs 0 in. Grid! n e sp good as new 
GRINDERS—Universal for Cutters, Drills 4 ( , ind ed for 
Reamers, et« > ma ° : _ 
5—New No. 190 Wells 5 } in. Gridl 5 i 
2—No. 1 Cincinnati 4—3 x 36 Jones nso! l rid 
: : } Jones & Lamso in pulley d t—4 }-ir i! ‘ 
1—New Gisholt U nivers*l 2 18-in libby ull equipmer oe __No Rr wn & St - 
= 2—New Greenfield Universal 3—24-in. Libbey. universal facing head in I—No. 1 Brown & Sharpe 
: 1—New Premier Universal chuck ; i—No. 2 Brown & Shar 
= i—New Wilmarth & ‘‘orman., Style B.X I8—6A Potter & Johnston 2 NG ; Na.jona! Act 
1—New Walker No. 1 Outfit B I—New 3: x 40-in. Greenies =: & Nati I~ Ag ind ir 
2—New No. 2 Oesterlein Universal 1—24-in. Brown & Sharpe Vert cr 1 pac 
GRINDER S—Cylindrical, Tlain Machine ) ‘-in. « Nat al- Ac ¢ del 
2—American Waltham Frecision, cap. 7 x 2} in I1—No. 24 New Britaiz rranged for r SHAPERS 
I1—New 8&8 x 30-in. \ odern, scif-contained almost new New 1¢ Springfield 
2—New 12 x 24-in. Modern, s If-contained MILLING MACHINES—K--* Twp. Universal 1 —16-in Driven Rockford 
4 12 x 36-in. Modern, self-contained No empsmith, vertical attachn 1 New 18 
a : : 4 2 I 
: 12 x 42-in. Landis self-contained I—No. 2 Kempsmitt -in. dividing head New 24-In. Milwaukee 
g 12x 4S-in Modern, self-contained 5—New No. | Kempsmit! +—New 24- Potter & Johnston Universal 
l—12 x 6f-in. Landis 1— No. 14 Cincinnati l New 24-in. High-Duty ¢ ild & hardt 
GRINDERS—C ylindrical, Universal New No. 2 Rockford, high power I—New 24-in. St m 
1—New Thompson, 10 x 36 in 2—New No. 2 Garv 2 0-1 R aw Cu 
1-—New No. 3 Modern, capacity 13 x 40 in .—No. 2 Cincinnati +—New Bar { : 
l—No. 4 Cincinnati, capacity 12 x 72 in I—New No. 2 Cincinnati SLOTTERS = 
GRINDERS— Internal 1—No. 2 Le Blond 1—Wilmartt ? stroke : 
1—No. 75 Heald 1—No. 1} Landis 2—New Kempsmith | rsals I— New Ha 10-1 ke : 


W. F. DAVIS 


Chicago, I11.,549 Washington Blvd. 


Cleveland, Ohio, Leader-News Bliz. 


MACHINE TOOL COMPANY 


Singer Bldg., New York City 


Write or wire our nearest office for quotations. This is only a partial list of available machines. 
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FOR QUICK SALE 


LATHES 


16-in. x 7-ft American screw cutting lathe 


l-in. hollow spindle quick change gears, rise 
und fall reat; P.C.1 

IS x 10-in. Hendey screw cutting lathe in 
hollow spindle, compound rest, P.C.E 


MILLING MACHINES 


No. 1, Le Blond universal milling machine 

ndex feed, 4 to 100, 9} x 34-in. slotted tabk 

t-step cone, with vise and friction CS 

No. 0 Cincinnati plain milling machine, 8 x 28 
I I 


n slotted table i-step cone witt vise and 
friction ¢ ~ 

Cincinnati universal milling machine 
wit! ndex head ym plete wit! vise and 
friction ¢ wl 
No. 4 Garvin plain millers, 12 x 6 x 6-in. P. I 
over-hanging arm, vise and mandrel open belt 
type 


SHAPERS 


16-in. Stockbridge hollow head crank shaper 
with vise and C8 
1 t Smith & Mills crank shapers, complete 


PRESSES 


1, 20 and 21 Bliss open back irclipable 


wit? 


No. 1s 
presses 


DRILLS 
S-apindle Gordir multip 


adjustable | 
B.G., Pl Jo. 5 Morse taper socket 


Ask for our latest 128 page Machine, Tool 
and Equipment Price Wrecker. Free for 
the asking. 


HARRIS BROTHERS COMPANY 


Sth & Iron Streets, (hicago, Illinois 


COCHDEOEOUOEOODONEROROEODSOORORONOROR 
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brands and sizes Will be 


MACHINERY FOR SALE 


Bought new in 1915-1916. Used less than 12 months. 
LOW PRICES—IMMEDIATE SHIPMENT 


LATHES 


3X Reed-Prentice Automatic Lathes 2~—-14-in. Reed Turret Lathes 

2X Reed-Prentice Automatic Lathes 7—22 x 10 Putnam Engine 

1X Reed-Prentice Semi-Automatic Lathes 6—No. 11 Amalgamated Lathe 
2}-in Model C Cleveland Automatic j—18-in. Reed Grooving 

Lathes Lathes 

18 in. Libby Turret Latnes 6—18-in. x 8 ft. Ameri 

Warren Automatic Nosing Lathe Lathes, with turret attachment « 


MISCELLANEOUS 


Lees-Bradner Thread Millers 1—Shell Washing Machine. 
Newton Vertical Con. Miller 12—Fairbanks Scales. 
Holden-Morgan Milling Machine. 1—12-in. Belt Lacing Machine 
Brown-Boggs Wave Nicking Machines. 2—Sullivan Shell Grinding Machines. 
Holden-Morgan Mechanical Wrenches. 2—Sullivan Shell Grinding Machines 
Fisher Universal Tool Grinder 1—Fisher Universal Profile Grinding Ma- 
Van Dorn Aerial Grinder chine. 

Miscellaneous 7 Is for many f the foregoing machines High-Speed Tool Steel, various 

I ibject to previous e, and inspectio 


riptiy irculars on apy ition 
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FOR SALE 


No. 1) Becker U niversal Milling Machine 
excellent condition 
Pratt & Whitney Plain Cylindrical Grinders 


capacity 6 x 48 i in excellent condition 

S x IS-In. Modern Tool Co. Grinder, NEW 
Diamond Machine Co. Roll Grinder, capacit 
8 x 26 in 

No. 2 Brown & Shar pe plain horizontal Milling 
Machine, excellent condition 

12 x 42-in. Landis plain Cylindrical Grinder 
Flather Automatic Spur Geer Cutter, 
capacit “ix Sin exce,ient condition 

Browr & Sharpe Automatic Spur Gear 
Cutter, capacity 26 x 8 in., excellent condition 
2\-ft. Wm. BE. Gang plain Radial Drill, cone 
driven, excellent con dition 

No. 22 Brainard plain Milling Machine 
back geared, 52 x i-in. table, three slots 
condition good 

2\-in. Cleveland automatic Screw Machine 
single pulley condition good 

(-in. Bullard Hexagon head Vertical Boring 
Mill 

$2-in. Baush V ertical Boring Mill, two swivel 
heads, Hendey quick change device to each 
head 

Wheeler Planer ' 4 x 6 ft., in excell 
condition tight an 

Whitcomb Crank Planer, used less than tw 
years, in excellent condition 

‘6 x S6-in. x 16-ft Fiather Planers twe 
heads 

6x 26-in. x 6-ft. Niles Planer, rig! ingle 
dri 

22 x 22-in. x 5-ft Pond Planer r 

drive 


2x 26-in. Pratt & Whitne Turret Lathe 
with wire fee geared and frict head 
2\ x 26-in. Pratte & Whitney | table 
Lathe, bar and chucking equipment 

1S x 36-in. « 1+ft. Fay & Scott Gap Lathe 
24-in. Hendey Friction Shaper, in | 


vis 


+ + 
yack «i 


We also carry a large line of Shapers, Turret 
Lathes, Hand Screw Machines, Engine Lathes, 
Upright Drills, et« Send us your inquiries 


FACTORY & MILL SUPPLY CO 


137 Oliver St. Boston, Mass 


TVeenenneeeneeeenenennERHeeeueneneceeenENDeneneenncnneeneteenon® TU 





Te 


Charles L. Parmele, 3) ©! 





" 


IMMEDIATE DELIVERY 


Gardner No 14 Doublk Spindle 20-in. Dise 


Grinder, arranged for wet grinding, nearly new 
-in. Magnetic Chuck, 110 volt. New 


Fitchburg 18 x 8 Lathe, used 
12 Sturdy 1S x 7 Lathes, 3-step cone, D.B.G., new 


rch Street, New York 


TPeeveeeneuannennanenaenenenenenseesenenereenseenenenonereeenenonenee senennnenensnaenenereneceenenee tonne 





HONPNELEO ROR EONDODNDORODDEOEOREOEONDESOOOEONED 
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sennene 


seneeneeenns 


Desirable Tools 


30 in. Sellers Gap Punch, capacity | in. in { in. 


30 in. Bullard Turret Head Boring and Turning Mill. 


23 ft. Gang Plain Radial Drill. 


20 in. x 10 ft. American High Duty Engine Lathe, Q.C.G., 


D.B.G ; 


No. l1—6in.x18 in. Modern mN 
Universal Grinder. 

10 in. x 24 in. Landis Sell 
Contained Plain Grinder. 


LYND-FARQUHAR CO. 
419-425 Atlantic Ave., Boston, Mass 


Successor to the Machine Tool Department 
ff Chandler & Farquhar Co., Boston, Mass 
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GEAR CUTTER 


i—No. 3—36 in. capacity Brown & Sharpe Automatic Gear Cutter, 


latest type, used only one month 


CHAS. H. WALKER MACHINERY CO. 
42-44 East Larned St., Detroit, Mich 
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The Light Cleveland (4/-in.) Automatics 
of our experience is at : Model “‘A’ 
YOUR service, for the ag —_——" 
New Year. " YOUR :: As Good as New and Ready to Ship 
SE en for bargains : 


















































see what we have to 
offer in new and used 
machine tools. : 
We solicit your These machines are equipped with Oz/ Feed 
inquiries. : 
— @ Attachment supplying oil to each turret hole : 
The E. A Kinsey Co ; i and permitting the use of drills, reamers, bor- : 
e . ez : ° ° : 
Cincinnati and Indianapolis | ing tools, etc., in any one or all turret holes. : 
_ : 5 P 
on - Hill, Clarke & Company, Inc. 
TRAVELING CRANE : : THE MACHINERY MERCHANTS 
Specialist =: : Boston, Mass. New York City 
5-ton 72-ft.; 5-T. 33-ft. 9- - 10-T. 72 s 3 - ° . . 
: ft: 15-T. S5-ft. Shaw 3-motor, 220-v.. ¢ : 156 Oliver Street 136 Cedar Street 
= d-c Send requirements to = i 
= N.B. PAYNE, 25 Church St., New York 
Phone —Cort. 1800 
FOR SALE : 
‘Ent | INTER-CONTINENTAL 
Sniire plant OF MACHINERY CORPORATIO 
: ° N 
-anytool,machines, _ 
of a large plant | 165 BROADWAY, NEW YORK CITY 
inO N. Y., _ 
par wrnge ng | MACHINE TOOLS 
: ° 4° z E 
consisting of: ' 
Milling Machines Air Compressor : eT a a EN a a ae De 
Turret Lathes Gear Hobbing ee ee ee ee ee ee 
=: KEngine Lathes Ball Turning 2 3 
: a Lathes Welder = i NEW BOSTON SHOW ROOMS 
= Drills Grinders 2 3 
| Pinch Berens pene ee W. H. J. FITZGERALD & CO., 30 Oliver Street, Boston, Mass. 
= Metal Sawing Broaching : : 
: Shaper Polishing Lathes : : FOR SALE 
=: Tapping and Bolt Cutter ; 
=: Chasing Keyseater > 3 2—No. 54 (2} in.) National-Aeme Mu 2—Style F Baker Drills No. 4 
= Also a large quantity of small toolsand : ae agg it aie, mai "Machines, nt oral g lpn Bg: , th 
raw material used in making steering i assortment of extra attachments and tabl le 32 in. Guarant \-1 
= gears, such as nuts, bolts, rivets, steel 2 parts. Used less than six months nditior 
=: and brass tubing, etc. : No, 2 Brown & Sharpe Universal Grinder. \ Screw Machines 


1—LeBlond Engine Lathe, 14 x 6, standard” fuanufactured he Hartford Machine & 
1 compound re power cross feed , ny (Stel ter ‘ } 
A COOPER METAL co. = ehasine dial, Fr n. hollow sy taal complet we ae i - ¢} ne 7 a 5: ' 


Syracuse, N. Y 


jod an mew. 


l No 2 Gisholt U1 rsal Tool Grinder ( 
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PARTIAL LIST OF 


18 Pr. SHRAPNEL SHELL 
MACHINERY 


COMPLETE PLANT AVAILABLE 


i—Cutting-off Machine 

i—Lathe, 28 S-ft 
Boring Machines, ‘ 
“ty ' ' 


2—Canadian Machinery ( 
Lathes | 

D Turret Lathe 
J ( Band Lathe 


ed 


i—Cisholt Lathe 


Lathe 
14 Gf 
ith Shell Grinders, 


Lathe 


17 LeBlond Lathe 


i—Drill Press 


1—16 swing A Turret Lathe 
: I Jer air I ated ry Band 
: Press 
H I—25 H.-P. C General Electrix 
: Motor t tarting 
= I—30 HP. Westinghouse Motor 
: ealites. onenasielie artis ateat : 


THE JENCKFS MACHINE CO., Led 


SHERBROOKI OUFE 


peonnrenennanes 
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New Machine Tools | 


New York Stock 





s 6—1 Landis Sing Bolt Cutters 
2 2—23 in. Tar Sur lead Bolt Cutters 
: 1—2 in. ! s i Bolr Cutter 
= 1—2 in. A s Bolt Cutter 
: 2—14 in. A s Bolt Cutters 
1—Gis! { Tool Grinder 
1—22 in. x 10 ft. M Q.C.D Lathe 
I 7 x Hea D Lathe 
Cap Be 
t x S ff DD ‘ Lathes x 
‘ . 
Grindes, single pulley 
Ne 2! Kearne \ | L niversal 
Miller 
1—No. 25H y D Universal Miller 
“Steptoe Single Geared Shaper 
16 in. Stept Back Geared Shaper 
in > toe Single Geared Shapers 
1-24 Back Geared Shaper 


Back Geared Shaper 


1—24 i Milwaukes 


Post van der Burg Co., New York 
Incorporated 


42 Broadway, New Y ck, N 


Opec erereae PRERDA Hiaectiis 


vevernaneseeeaenoamaaserenescnes 


apenenenenaneneneeenonenonneonsrereeer 


= REBUILT MACHINE TOOLS—Heavy Typ 
- LATHES—24 ft. Bradford 
24 in. x R s a ar 
, 4ft New Haven, Sta 
American 


aif Xi 
MILLING MACHINES 
l Mull u9 


: niversal Newton 
: duplex slab : 1 it yet Wee ; 
table 1S in. x ft 


SALES CO 


FEDERAL MACHINERY 
16 N. Jefferson St., Chi 


oe PP ee 


CeDeenenaenepnenesonennesenEY 
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FOR SALE 
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ENGINE AND TURRET LATHES I—30 x 30-ir 0-ft. Powell Standard Planer, 
ir x fr Hi fw Er ne lathe, new two heads, new 
x -ft. Ver q Ww 2—16-in. Da Back Geared Crank Shapers. new 
$ x 6ft. Rock d.b.g., new 4—16-in. Cir ati Single Geared Shapers, new 
f t Rockf lL be q Z., new 
i” ‘wieehe ter yg MILLING MACHINES 
athe k 
" Reed Eng Fat! nd f i—No. 1-B Hendey Plain Milling Machine 
Reed Eng Lat nd f I—No. 1 Kempsmith Plain Milling Machine, new 
‘ r Engine Lathe, q.c.¢ I—No. 1} R Plain Milling Macl new 
N p Vv N 13 Garvin Plain Milling Machines Ww 
% Wavis | I 1bz F. E. Reed Back Geared Plain Milling Ma 
' | & W na bngine hines 
I : I-B Hendey 1 sil Milling Ma 
I I Lathe Ww 
s 1 l B Hend { rsal Milling Machine 
“ 
BORING MIILS » 2 Kempsmith Universal Milling Machine 
rd Vert I swivel new 
! 3 10—Becker Large Size Hand Milling Machines, s 
i Bullard \ i I hes iw new = 
abl 2— No. 4-B Becker Vertical Milling Machines, new : 
l wit g hr ad 2 
_ GRINDERS : 
DRILLS Frazer Grinder with internal grinding fixture : 
} Pp eed, Back Ge Uprial new = 
I s l Cree eld Cut & | Grinde ew : 
t lin I i, 1 I ew ) 48 Pratt & Wh itne Piai lirica z 
S | I dt ew < j = 
ft. adial | Ww 1 ¢ sO rse No. 2 Nain Grinder w = 
t. 1 s! Yr I I Drills I—12 35 Modern Plain Grinder, new = 
w = 
t Baush Cone Drive Plain Rad Drills 
new MISCELLANEOUS 
PLANERS AND SHAPERS I—No. 3 Brown & Sharpe Automatic Gea 
4 $-i 6-f Powe Standard Planers Cutter wr gears only 
e head Ww i ld-style Brainerd Automatic Gear 
‘ 4 | ft w H ad ¢ . 
I ers ! 5 2 ( ison Single Tool Gear Generators 
x i 5 Pow - ird Planers l N } Lees 1dner Thread Miller 
two heads ew l 3-i Hurlourt & Kogers Cutting-off Machin 


BROWNELL MACHINERY CO., Providence, R. I. 


spneeresnanencacennnnnes seacnnnnneeene 


MULDELEDNOREDEDU RODEN EOEOHOEOAORDDREROEOEONOEEOHINED 


Tt 





|—21-in. Cleveland, Model ‘*‘A,” 5-hole turret 
14-in. Cleveland, Model “‘A,”’ 5-hole turret 

1] leveland, Model a \, 5-hole turret 
z-in. Cleveland, stud machine, magazine feed 
No. 5A Potter & Johnston 
No. 6A Potter & Johnston 


ho 
Jt 


s3 
’9 


= 


—_— 


A the above machines are the latest 


ype and in nearly new condition. 


CHAS. H. WALKER MACHINERY CO. 


42-44 East Larned St., Detroit, Mich. 


LATHES 
SHEAR > 


squaring 


BLOWERS oo "" 


Roots-Connersville  Posit re BRAKE 
ré Stutr it li I 6b \ ‘ Ss 
rs, Fans, I te PRESSES 
; ible, stamping 
Full line Foundry Equipment a on Oo a on 


i 


We buy and sell. stamping, bolster space 72 x 24 


THE CLIFTON-PRATT CO. 
oe ae R. ROTHSCHILD 


07 Norman Ave., Brooklyr 
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JUST THE TOOLS YOU WANT 


All for IMMEDIATE SHIPMENT from stock at our address, ready for inspection at any time. We 


have many other tools to offer as the following is only part of our very large stock which 
Every tool is first class in every respect, fully guaranteed. 


changes daily. 


MILLING MACHINE 


SPUPOEOHOUSOROEOESEUOROUOVEROONOErErERFOREOHSHEOENENT 


LATHES 
l Hendey 16 in. x 8 ft. Tool Room Lathe, with yoke head, latest type l Brown & Sharpe Universal, latest type, wit! ! " like 
taper attachment new 
i—Pratt & Whitney, 12 in. x 5 ft. Toolmaker ith collets, latest pe Cincinnati No. 1 Universal, with overhanging ar di head, et 
tapered, chucks, et« l Hendey No. 1! Plain, straight arm, latest, back geared 
l Rivett No. 5 Bench Precision, with draw-in attachment, chuck, latest 1-—Chicago Hand Miller, late type, with countershaft 
type Fox No. 2 Hand, with countershafts, table IS x 5 in 
» ‘ se *recision, with 32 ring chucks to | in., latest type a : : a panes 
aE SU Se ne Meee a ; SCREW MACHINES AND TURRETS 
American, 24 in. x 10 ft. Patent Head, Q.C. Gears, chuck, et« i Jones & Lamson. Flat Turret, latest type, like new 
Johnson, 24 in. x 10 ft. comp. rest, large hollow spindle Pratt & Whitney 2 Hand, wire feed, ete, eapacit . : 
Gears 2—<(leveland }-in. Plain Automatics, fine conditior s 


—Chard, 18 in. x 9 ft. Q.« Feed, double back gears, heavy type 


Springfield, 18 in. x 8 ft., Q.C. Geared, latest chuck, et« 
Rahn-Larmon, IS in. x 8 ft. Q.C. Geared, with turret head extra 


1 

1 

1 Lodge & Shipley, 18 in. x 10 ft. Patent Head 
I 

l 

l 


1 
1 Monarch, 14in. x 8 ft., Q.C. Geared, latest 
l 
1 


Rahn-Carpenter, 19 in. x 6 ft., compound rest, heavy 
Monarch, 16 in. x 6 ft., Q.C. Geared, latest, brand new 


2—Seneca Falls, 13 in. x 6 ft., swings over 14 in., brand new I—Snyder, 36-in. B.G., 
i—Seneca Falls, 12 in. x 5 ft., compound rest, chuck, et« i—Snyder. 32-in., B.G.. 
i—Senecea Falls, 14 in. x 5 ft., compound rest, chuck, et I—Snyder, 24-in., B.G., 


10—M vers, 11 in. x 5 ft., compound rest, p.c.f., all brand new 


SHAPERS AND PLANERS 
i—Gray, 26 x 26 in. x 6 ft. Planer, late type. single head 1 
I—W hitcomb, 18 x 18 in. x 4 ft. Planer, late type 
Ii—Smith & Mills, 25 in. B.G., single pulley drive 
l 


Potter & Johnston, 15-in. Universal Table 
tool head, like new, latest 


i—Flather, 20-in., back geared, latest, like new 


POWER PRESSES 


I—Max Ams No. 1026, weight 27 tons, stroke 


double crank, latest type, almost new 


1—Bliss No. 127 double crank, medium bed, like new 


I—Bliss No. 20 Inclinable, 2-in. stroke 


15—Leffler No. 5 Arch Press, back gear, latest type 
! Toledo No. 1 Inclinable, 2-in. stroke, brand new 
»—_% & H No. 11 Light Type, with dial feed attachments 


Merriman Double 


1 Bliss No. 18 Inclinable, good condition 
1 
5—Light Presses, all makes, new and used 


Further details at any time Write, 


»—_Hendey, 15-in. Friction Type Tool Room Shaper 


Action Straight-Sided Press 


te le phone or call NOW 


Excelsior, 20-in., 


like new 


flat bars, and 1 }-in 





Oepeneneneneeeeceeneueneneat 











Pratt & Whitney, 2-in 


round, latest 


We also buy for spot cash—complete’manufacturing plants. 


machine shops, tool rooms, aingie tools up .o any quantity, raw material, stock, etc. 
A. LAMBERG & CO., 241-251 Center St., NEW YORK CITY 


seaneeenenenoeeneenecsenseuees 





scneneneneanecenes eoeneenenes 





Lathes, Presses, Grinders 
Screw Machines, etc. 


2: x 24 J & L Turret Lathes, sliding heads 


, 25, 28-in. sliding heads and back geared dril! 
Presses 

No. 3 Oesterlein Universal Wet Grinder 

j-in. Pratt & Whitney Hand Screw Machines 


13/16-in. Foster Hand Screw Machines 





No. 2 Saxon Surface Grinder, with magnetic chuck 


2—No. 0 Burke Hand Millers 
12, 14, 24-in. Screw Cutting Lathes 





36 x 36 in. x 13 ft. Planer, with one head on rail 
26-ip x 30-ft. Bradford Lathe, quick change gear 


Cc. M. THOMPSON CO 


Rossvesevecesesceee 
IIL i iii iii iii iii 








> 35 S. Clinton St., Chicago 

we sennennauenne reenennent soneneneeens 
: FOR SALE 3 
= 1—300-K.W., 2 phase, 60 cycle, 2300 

: it Westinghouse 

= 7 7 
TURBINE 

= with condenser and switchboard. Good 

= ? new 

: Moltrup Steel Products Co., 

: Beaver Falls, Pa 














SONONOEOAUARURU DEON OADOOEONORDOREDEODOROER 


FOR SALI 
Used 48a 48in. x 16 ft. Pond, heavyZpattern 


PLANER 


with two heads; excellent condition 
Machine Tool Dept 








MACHINERY & METALS SALES CO 
165 Broadway, New York, N. ¥ 


oe 


Machine Tools 


No. 3 Kempsmith New Plain Miller. 

No. 2 Kempsmith New Universal Miller ( 

3 x 36-in. Jones & Lamson Geared Head 
?) 


‘~I@ 
14-in. x 6-ft. New Carroll-Jdamieson. 


15-in. x 6-ft. New Sidney, D.B.G quick 
change 17-in. over shears 

16-in. x 6-ft. Reed. 

17-in. x 8-ft. New National, quick change 

17-in. x 8-ft New Sidney, D.B.G. quick 
change, swing 19 in. over shear 

18-in. x 8-ft. New Springfield. 

19-in. x &-ft New Sidney, D.B.G quick 
change. swing ‘1 in. over shear 

2-in. xX 20-ft. Reed blocked to ?9 ir 


24-in. x 10-ft. New Carroll-damieson. 

32-in, x 24-ft. Fay & Scott blocked to 53 in 
"4 x 24-in. x 6-ft. Gray Planer. 

24 x 24-in. x 5-ft. Pond Planer, two heads 
16-in. American ‘thigh-duty) Drill Shaper. 
18-in. Barker Shaper. 

20-in. Rockford high-duty Drill (2) 


36-in. New Superior sliding head Drill. 

28-in. New Superior with Tapping Attach 
ment 

"5-in. New Superior sliding head Drill. 


2000-1b. Niles Double Frame Hammer. 
250-Ib. New Little Giant Belt Hammer. 
100-lb. New Little Giant Belt Hammer. 
90-Ib. New Little Giant Belt Hammer. 
25-lb. New Little Giant Belt Hammer. 

30-ton Watson & Stillman Broaching Press. 

16-in, x 10-ft. Automatic Threading Lathe. 

10-in. x 20-in. Bath Universal Grinder. 
8-in. x 70-in. Landis Plain Grinder. 

8-in. Dwight Slate Gear Cutter. 

No. 3 Garvin Profilers. 


FRANK TOOMEY, INC. 
127-131 N. Third St., Philadelphia, 


= 
~ 
- 








FOCEAEOATLEEEOROAOEEUECEOUEOEGEUNEOEOEODCEOROEONDSEOEOEOEOAUOROECERONODONSNOONOESOSORMMONTETS 


seonenecenenens 


sevens 


Turret Lathe, with equipment, lates 


DRILL PRESSES 
>—Greaves-Klusman, 18 in. x 8 ft., Q.C. Feed, heavy duty type i—Gang, 2}-ft. Arm Radial 

Monarch, 16 in. x 8 ft., compound rest, latest, brand new I—Canedvy-Otto, 3}- 
brand new !—Henry & Wright, 2 
type i—Henry & Wright, | spindle, high speed, latest typ 
Dwight-Slate, seven 


latest ty pe, like new 


Arm Radial, latest, brand new 
spindle, high speed, latest 


7) spindle, sensitive drills 
sliding head, power feed 
sliding head, power feed 
sliding head, power feed 


, complete, all brand new 





l Canedy-Otto, 20-in , all feeds rand new 
4—Silver, 20-in. plain wheel and lever feed, all new 
+—Excelsior, 14-in. sensitive, 2 tables i pacit = 
like new i—Snyder Heavy Boiler Makers Ceili: Dr with swivel tabl 
Shaper, with power feed to MISCELLANEOUS 
2—Besly No. 14 Ring Wheel Grinders, latest type, hea 
late type 20-— Excelsior, Clizbe Bros. Emery Grinde es, new z 
2—Baird No. 1 Emery Surface Grinders, like new S 
l Cincinnati No. | Universal Grinder, with internal attachment = 
I—Ohl 50-in. Heavy Corrugating Roller in. deep grooves 3 
about 4 in., back geared l Bliss, 4-ft. Power Brake, latest t like new = 
l M & P, 250-lb. Drop Hammer, with geared countershaft = 
l M & P, 100-lb. Power Drop Hammer, with countershaft = 
2—Holtzer-Cabot, 5-H.P. Electric Emery Grinders, D.C., 220 \ : 
i—Crescent, 36-in. Metal Band Saw, latest type 
l—Crescent Large Jointer, latest type, like new 
2—Dewes Hand Die on stands, like new 
I—Garvin No. 2 Automatic Tapping Machine, like new 
i Badger No. 11-B sator Shear, power driven, capacity shear 6 x § in, 





LET US HEAR FROM YOU, 





HONOEEOEOEEEDRONOEOEOEOES HEAERUEOREAOEOAOAEEOHOUEEGAEEEUEUOUEGOOROEO DENA DEEADOREOEONENEAOOHORERHEOEOROEET 


I Peceeranenenenconeneanen TO 


UNUSUAL TOOLS 


For Prompt Shipment | 

1 No. 3 Landis Universal Grinder 
with internal attachment 

1 No. 22 Landis plain Grinder. 

1—36-in. Springfield wet tool 
Grinder. 

1 Twist drill Grinder. 

1 Electric polishing Arbor, 110 V.., 
D.. C. 

1—8-in. Eaton, Cole & Burnham 
Pipe Machine. 

1—12-in. Cox Pipe Threading Ma- 
chine. 

1—6-ft. Plate Straightening Roll. 

6 Portable Forges. 

1 No. 14% Becker Universal Mill- 
ing Machine. 
WICKES MACHINERY COMPANY 

Jersey City, N. J 


COLEULEDUOAOEDECEOEOHCEOOGEAEONDEOEREDSOROSEDL EEE SONEROSEERT 


Veveseeeeuseeanentenaccanoanenenens 





VEUOOOUOEEOOEEDOEEOUEDUDOUOROODEDONELORDOORAGHELOEOOOEOOUEROEOOO OOOO SAAUEAEOROEDORAOSDOOOOEERSIEARORIGS 


SUAEDEO ECONO HO EENEANEEONOROEORDODEDED 
Jeesevenenenenenencanancncanncenseeeoenee’ 











FOR SALI 


Engine, Press, Blower, Etc. 


1—200 H.P. DeLaVergne Oil Engine. 

1—PH & FH Root’s Rotary Pressure Blower, 
size N 5 : 

2—Crescent Band Saws : 

Richmond Forgings Corp., Richmond, Va 
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Miscellaneous 


MACHINIS T—Section 


| SEARCHLIGHT SECTION 


Vol. 48, No. 1 

















































PO - 
In Replying to “‘Blind’’ Ads 
be careful to put on envelope the key 
imber in the ad. and also local address 
of office to which reply is sent 
10th Ave. at 36th St.. New York 
1570 Old Colony Bldg., Chicago 
657 Leader-News Bldg Cleveland 
135 Real Estate Trust Bldg Phila 
: 01 Rialto Bldg San Francisco 
: Important 
: Original letters of recommendatior 
= other papers of value should not 
: losed to inknown correspondents send 
3 copies 
es seneeeegeaceacnee SEURRGRRREAAEEEAAEE DOE ROROEREREREEEER. Dea eeaeneeeeerneneees 
POSITIONS VACANT 
New Jersey 
TIME study man not subject to dra 
some experience’'on time study work, f 
modern factory in+small tow! ;0 mil 
from New York Must be observant, self 
reliant, tactful and suitable for futu 
executive P945—Am. .Mach 
MECHANICAL draftsman; designer i 
checker, experienced i electrica rm 
desig preferred, wanted for permarn 
positio Gool opportunity for the rig 
mar Must have had at least 12 yea 
experienc Location, near New Yor 
City First letter must give full detai 
ience, age and salary expected 


An Mach 


man wanted 


MACHINIST fore 


v-five me 


capable o 








ae 
: svavusnosonnnnnnnnssovegosencannonnsonnenncgssnnongnngnonsenontog POSITIONS VACANT 
: T r 
> NEW MOTORS Llinois 
: 2 ees Gee foe ee ee FOREMAN nted : large of the 
HP. We ghous>, type ‘ » RS ea g, hardening i mpering 4d 
H.P. Westinghouse, type C5. 550 R.P rtment 10 men in a Ove -vith ex 
: HP. Westingt pe CSA, 1140 R.P.) dening go} peed twi 
: ie , H.P. Weating pe CSA 10 RI ril t ge ame! i carbo too 
8 H.P. Westinghouse, type CS, 1120 R.P.) rman w has b ved by a 
H.P. Westing ° pela t dr ul actur Giv full par- 
HP. Wes 850 R.P.M icu , to ag é t previou 
H.P. Wes ; iO R.P ositior und salary expected P949 
H.P. Wes ise, type ‘ : R.P Lm. Mach Chicago 
H.P. West . pe CS, 853 R.P.M 
$4 
(nn EXPERIENCED i charge of in 
NATHAN KLEIN & CO es, oe Ses See 
O8 Cent 3t., New ¥ VN. % . Sas - . 7 aig naar 
i 14 irac ind manutfactul 
Tritt iii) y ; Y irt il 1 ; ols rt, 2 
M Chicago 
: WANTED a ane ae ~ 
ror Immediate Delivery = : , - . ae f 
1 i tT art or 
24 troke ( , g P957—Am 
. ~ . Ia } 
: SHAPERS . Chicag 
: W = 
American Radiator Co., ¢ Massachusetts 
1807 Elmw B 
1G 1 ir Var | Onl ex- 
pene un on senesenenencacncnsee a seaseepanes nts perienced me? need app!" Give xpe- 
: : ence ige it it and ilar ex 
WANTED : pected, in yur first letter P909 Am 
28 x 48 5 Mach 
MILLER 
| MILLE HIEF inspector; must be a tt wh on 
3 lr ned tru . utior . : nank ind exé i l ed to l 
3 THE MOUNTING & FINISHING CO : ing good judg I opportunit 
H 68 34th St., Brool N. ¥ : for tt right i ( xperierce i 
= full, age and ular I i Wire Whee 
Vesunnenneeceensnnsnnone Puansnnsunnsnnnnnncuasnnencuennennsuosnansnessrensennonnsrneneccesnsuncuansseneys Corporation of America, Springfield, Mass 
=| DESIGNING draftsmen wanted for perma 
+ ~ : ent positior Me with electrical, steam 
| WANTED || retin sr secretes er 
s d £1 irdi I ich 
3 : perience App ints give age, educa 
: No Stark : tior former ex! ri nce ind salary ex 
: ‘ pected \ddre Cl f raftsma Gen- 
: al i tric ¢ l I Mas 
Bench Lathe 
= PRACTICA I ore ‘ ted on jig 
: with the followings juipment d fix Good wages 
: Countershaft 1utomat huck ind op id the right 
: closer, 1utomati turret head i S te duca EpCr: nee 
: ‘ hy ympound s 1 , ' wit] retere t ¢ T) pos 
: double com ind slide ‘ l tia perman¢ P939 An 
: rack and pinion feed Mach 
: POLLOCK MFG. CO., Ltd | 
: ICAT x] é 1 2 check- 
: Kitchener, Ont., permanent 
: gz | | rtur for id 
aooveeenensrereeene I v rt Give age 


POSITIONS VACANT 


Canada \ SETTERS-UP « ! vanted for 
A ! I department 
SUPERINTENDES “3 & to A} i rkma! Loca 
4iv A ‘ia achusett I Am Mact 
7 vant l I I 
perienced t F b 
power tra Al MIA i g x perienced r 
tag ey ety ding w nufact Must 1 
Canadia | ind ab 
. ig! rey i S vel full 
: ‘ i sala r ing 
TOOLMAKERS \ Macl 
eviindrik a 
Wor { =. as 
und ’ ‘ t Michigan 
il Co Ltd VW 
ada 
rie~ced 
‘ g ( d ove 
Connecticut S — washie Arn 
~& Mfg. ¢ (la M ga 
FIRST-CLASS machinist wanted ic 
curate work for | d Stat eight . 
tee hifts at standard w — : S' Minnesota 
comfortablk hoy The Liberty Ord- 
nance <0 Bridgeport, Contr UP-TO-DATE die maker nted who espe- 
cl understa id nt sheet-metal 
SEVERAL good draftsmen wanted on ge” bla ing and forming d Permanent 
eral line f ichine and tool we state position vith chance for advancement 
age, experience and ence sal- State experience Dulutl Corrugating 


ary, $30 per week. P916—Am. 


Mach, ‘ and Roofing Co., Duluth, Minn, 


ii 


tani 


handling about twent n for bens 
and floor work Opportunit for ad 
vancement P952 An Mach 
New York 

SHOP superintendent wanted for factory 
employing 5000 men engaged in prod 
ing medium caliber projectiles for U 8S 
Government location, Pennsvliva-ia Pr 
vious ammunition experience desired b 
not essential Salary dependent upo: 
ability P512—Am. Mach 


MACHINISTS 


WANTED 


FIRST-CLASS MEN TO 
OPERATE 


Lathes, Milling. -Machines, 

Boring Mills, Drill Presses, 

Screw Machines, Cylindrical, 

Grinders, Shapers and Planers 
ALSO 


Tool and Gauge Makers, 
Machine Tool Builders 


Middle-aged, married men preferred 
New shop, modern equipment. 
Good working conditions, steady work 
high wages, 10-hour day. Time and a 
half over eight hours. 





Refund Railroad Fare 


give full outline 
wages expected and 


In first letter past 
experience, 


references 


P. O 


ize, 


Box 976, Dayton, Ohio 





seneneneene 


ULPUUOHEEOHOEOEEOHONOEPOROEOEONODED ERO EOEOF 


VONOOOUEOOLEEEEAEERENEENEO NDOT OORORODONNO DOORN ED OOROREETONOON OED ENGOEEDEOEOEEOOEOESEESOREROEEOROODD 
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Employment Department 


a SEARCHLIGHT SECTION Jax 


32] 


Section 

















Get your Wants into the Searchlight 


ADVERTISING RATES 




















Under ‘Positions Wanted,”’ including Wanted, Business Opportunities, Employ Machinery advertisment undisplayed 

Salesmen looking for new connections ment Agencies, and Miscellaneous For Sale, set with a paragraphjfor each item, or tabu 

Evening Work Wanted, etc., undisplayed For Rent and Want ads also Auction lated, 30 cents aline, minimum 5 lines. Set 

advertisements cost 3 cents a word, min Notices, Receivers’ Sales, Machinery and _ in display space 

imum charge 50 cents an insertion, payable Plants For Sele or Wanted, undisplayed 

in advance; less 10°, if one payment is advertisements set solid in one paragraph, : $3.00 

» : . inehe 2.90 at 
made in advance for four continuous inser cost 5 cents a word, minimum charge $1.50 8 inche 30 an i 
tions an insertion 15 inehe 2.70 

If replies are in care of any of our offices Rates for larg | on request 

Under ‘“‘Positions Vacant,”’ including New York, Philadelphia, Cleveland, Chicago 

Agents and Agencies Wanted, Representa or San Francisco) allow five words for the All advertisements for bids (Proposals 

tives Wanted, Salesmen Wanted, Partners address $2.40 an inch. 

IMPORTANT —In replying to advertisement » NOT enclose original testimonials, o 
anything that you may want returned. State your qualifications in as concise and neat a 
manner as you can and enclose COPIES of testimonials In machinery ads, use a local 
name or address if possible so that readers ean wire dit ind get quick replies 
POSITIONS VACANT xovessssssoesncnvoonennevsscuceennvocconsnsnnecocsanssvocenecssouessensssoceceessnussesnnsooneeesn POSITIONS VACANT 
- In Replying to ‘‘Blind’’ Ads : 

DRAFTSMEN wanted Several first-class be careful to put on envelope the key ing age. experience and present. salar) 
tool and fixture designers by a company) number in the ad. and also local address | Employment I epartment The Nationa 
in Pennsylvania having large contract for of office to which reply is sent | Cash Register Co., Dayton, Ohio. 
three-inch be nets tid, ieee Mach.. 10th Ave. at 36th St.. New York Pe | . 

Philadelphia 1570 Old Colony Bldg., Chicago ennsyivania 
, : 57 Leader-News Blidg.. Cleveland 7 , 

DRAFTSMAN ; first-class designer on spe- 035 Real Estate Trust Bldg.. Phila rOOL designers and draftsmen wanted 
cial medium grade machinery, one with 301 Rialto Bldg.. San Francisco first-class only; experienced on jig a 
practical experience preferable, wanted fixture work; excellent opportunity for 
by a large concern (;oo0d opportunity Important the right man Apply Lock Box 428 
for advancement to the right man State Original letters of recommendation or Chester, Pa 
age, nationality, experience and salary other papers of value should not be en | ; 

P951—Am. Mach closed to unknown correspondents—send | DRAFTSMAN; experienced in light struc 
ae 7 copies |} tural iron work, inventive ability Give 
oni age, nationality and how soon availabl« 
—_ tio Soaevavevevesvevevanenscaevenasesvecesessnsnsnenesensenes P944—Am. Mach., Philadelphia 
FIRST-CLASS tool and die makers, tool \-1 TOOL designers, must be experienced 
ai ‘ . -3 . : Vermont 
designers and detailers and grinder op- on jig, fixture and die work Married | __ : 7 
erators, experienced on toolroom grinding men preferred, who will appreciate first- | ya NIC jraftsmen w: . - gen 
en When replying give full particu- glans working conditiens Gad & steady o6- MECHANICAL draftsmen anted for ge 
lars in first letter P825 Am. Mach sition Good prospects of advancement 
Cleve to executive positions Write fully, giv 








seeeennennas 


teeer 


TOOLMAKERS 


We of 
first-class toolmakers for 
High 


wages and best working 





¢ 


¢ 


want a number 


HAOEOEAOAAEAREOAEAEENSOAOAOAAAGEAAEDEOROADADAROARORUROREDNGAEAGEORORORSA NARA EEDEAEROANONES 


airplane work. 


seeennenannennn 


conditions. 


VUVEDEODUNUEEAUEUEAEAEEEDONUEDOOEOEOEOEOOEOHOEOORONEREEOEOROEOOOOEOHOEOEOUOEONDONONEOEEOOOEONTONS 






American Machinist 


P897 





SOUNEEOEOEEEEESCEOEOEOROOROROROEHORODE To POHOHEEEOHOROEEOREEOROOREONES OROHOROR CREO ROROEONEDEREDEHERS~ 





seeeneennnengs 


—— 


eral detailing and tracing for permanent 

positions Ee. and T. Fairbanks and (C: 

St. Johnsbury Vt 
<svuvenesevenevevensvseseovovenonensnecsenesssessesesesssvossoosesenesecsvoneresosonsecacnsoscessneseeesoes 


DESIGNERS 


Wanted 


TUNPOEOROROECEDOONEOEEOROEOEOEOESONOORED 


= First-class die and tool designers 
= experienced on modern punch press 
dies for blanking and forming com 


plicated parts in sheet metal machining 


and tools for machining small drop 
forgings, aluminum and bronze cast 
ings similar to automobile, gun and 
sewing machine parts 


First-class men, capable of designing 
practical and accurate working tools 
will recetve best of wages in accordance 
with their ability and diligence 


The opportunity is open now for 
men in this line who are American 
citizens to employ their skill in the 
service of their country Call or 
iddress at once 


Curtiss Aeroplane & Motor Corp. 
{ttention CE. Foul 


= 2000 Elmwood Ave., Buffalo, N. Y 


TT 


senened 
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Employment Department 

















POSITIONS VACANT 


Wisconsin 


CHIEF inspector wanted must be experi 
enced in handling pre ed teel automo 
bile part State age experience and 
where employed last 5 eal Fine op 
portunity for right mar Location mid 
die West P91S \m. Mach., Phila 


MACHINE-SHOP §foremar machine-shop | 
iperintendent for plant in Middle West, | 
employing 125 hand manufacturing ma 
chine tool and ge era mas ner State 
ilal ind past ter veal experience 
PYS0 Am. Mach., Chicago 


EMPLOYMENT AGENCIES 


GENERAL Engineering Agency Pitts- 
burgh, Penn., requires experienced me- 
chanical engineer superintendent mas- 
ter mechanics, general foreme mill- 
vrights and draftsmen for excellent 
Eastern, Central and Western vacancies 


SERVICE 


CORRESPONDENCE 


undersigned provides a_ confidential 


service designed to locate openings 
through correspondence, for men earning 
not less than $2500 and up to $25,000; 
all lines Not an employment agency 
but a constructive, initiative service, cov- 
ering individual negotiations Estab- 
lished 1910 Complete privacy assured 
present connections in no Way jeopar- 
dized Send name and address only for 
explanatory details R. W Bixby Ss! 


Niagara Square, Buffalo, N. ¥ 


POSITIONS WANTED 


Delaware 


DESIGNING engineer and general machi 


shop foreman desires positio Broad ex- | 

perience in designing and building com 

plete line of machine tool and pecial 

machinery Kight years with present en 

plover Good reasons for iKing 

change First-cla reference PWS64 | 
Am. Mach Phila | 

lowa 


AN EXECUTIVE positior wanted by) i 
practica man who ha had i thoroug 
mechanica and bu ‘ training ind 
have filled the positior of general supe! 
intendent and manager su ssfully i: 
manufacturing pliant conststing of ma- 
< ne hop, foundr et At present en 
plofed and from ng experience exce}] 
tionally qualified to manag heip i il 
number PW913 Am. Mach., Chicago 

Michigan 

SUPERINTENDENT or produc n 
ager by energetic and resourcefu me 
chank 12 yea experience i } and 
production management; tecl il educa 

on and executive ex prefer 

ompany where ictior ta alatl 

O00 PW894 \r Ma Chicago 
steeeeeeee TPP 


POSITIONS WANTED 


MANUFACTUI 


LING ex itive experienced 
in office, drafting-room and factory man- 
agement familiar with best nodern 

ethods or light and medium heavy 
duplicate work; thorough tool and die 
maker strict disciplinarian ; desires 
change to more ) il work. Salary, 


PW936 \m Mach Chicago 


s2600 


New Jersey 


EXPERT mechanical and efficiency engi- 
neer desires position Iexperienced in the 
design and manufacture of the most in- 
tricate machinery Practical and theo- 


Thoroughly capable of 

ithout continual 

grade position con- 
Mach 


mechani 
tire charg: 
Only high 


PW $42—An 


retical 
taking 
questions 
sidered 


er 


| . 7 WANTE > e . 

Tool and Gage Makers 

First-class Machinists 
APPLY TO 


New England Westinghoouse C. 
Chicopee Falls, Mass 


PO 


VPUOUGOEDGLEUROLEUEDEONOROUEUEUROEDENEAUEOEOLDNGESAROGUEOEOEOOOUEDENGHOOOURORUEREORONSODONORDAREREADEDEALS 








puaupennennensnnoes sesnnneneants 


seeveneennns 


THE ENGINEERING AGENCY, Inc. 


1601-1662 Monadnock Block, Chicag« 


BRINGS TOGETHER 
AVAILABLE 


MEN 


and 


POSITIONS 


SOOEUNOAEDEELONODODONNODODAU ERO EROENONOEOEUNOENOREOOOONOOROROEEOOROOEORE 


seneenenens 


teneeeeneen 


Let our 25 Years’ Experi- 
ence do thework for you. 





Toeneeeenenenenraneneaceeneceneoerenseaueneanecesnegs 


ne 








FOOUCHGASAEEDOEOEORONOEEOROROROOEROOOOOOEONS sonnnoens 





CHUDEEORONONSCEOEOEOEDEDGEOEEOEONDERESUEUROREHOCOR ORE cUpEODEONONE poneeseoenes 


Employment Experts 


INDUSTRIAL OR- 
ENGINEERING 
AND COMMER- 
requiring §high- 
DEP’T MAN- 
HELP, OFFIC! 


CORPORATIONS, 
GANIZATIONS, 
MANUFACTURING 

CIAL ENTERPRISES 
grade EXECUTIVES, 
AGERS, TECHNICAI 


5 HELP, ETC. can obtain same through 
= ur organizat Wi the mght man 
for the position Specify your require- 
ments. We cuarantee results and satisfac- 


tion. Each order given special attention 

Any person qualified for a better position 

should writ 

20th CENTURY EMPLOYMENT AGENCY 
642 6th Ave., New York City 


us 








Fhennnnenennnneneneeoneasenesensnossesseneensensensescassoreneetensossensenssensesssneneentessosqententt: 


POLUOERERAEAEGEREGAGDOCEADAODEGEROAUETEOHGNOEDASOROAOEDEOUDEDORANCEOADORUAUADEROREEOEASEOEORGEOAGOEORORDERUOOEOEOAOSEONDEOEEOSOROEROUOO SO RODORRARAQEAOAOEStOASOROREEOES 


SC 


: experienced on Jigs, Fixtures and Gages. 


need apply; good wages; 


: Employme 


AMERICAN 


PMT 








seanneseoenennas 


5 and cool in summer 
a steady job and draw a full 


seen 





Machines; 


pay envelope every week ? 


also Vise Hands 


and Machine 


A Good 
Opportunity 


k on Steam Turbines for 
vernment m: many good posi 
tions for awccustomed to large 
machine tools work is very perma- 
nent and conditions are good = 


Write 


the Go 


or call 


it 





PEO 


- 'TOOLMAKERS 


best of working « 


BRAKE SHOE & FOUNDRY CO. 
ERIE, 


POOONOEDSOAEOOOROEOOOOROEONOREOE 


SUUELEQEOEDEEAEOEORORSEREROEOOOROOEOEDEDAGASESOROESESSEOHGEOODOOOORECHOEDUDEDEDAEOEOODEDODOOUNDHCEDUROGDEDTEUCORDESUSUROGOEDEOURU ENDO AE SN OOOO ROE HONeOEO NOE DO ROREREHONES 


Pleasant Surroundings and the Full Pay Envelope 


Do you want a job in a modern shop that is light, clean and well ventilated—warm in winter 
where only first-class work is done—where a good workman can have 
If you want such a job write or call at the 


Pond Works, Niles-Bement-Pond Company, Plainfield, N. J. 


a city of 35,000, ffty minutes from New York City on the Central Railroad of New Jersey. 


Good men wanted on Lathes, Planers, Turret Lathes, Horizontal 
Boring 








co. 


pt answer 


GENERAL ELECTRIC 
ERIE, PA. 


Your letter will be 4 pron 


given 
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Only first-class men 


onditions. Call or write. 


PA. 
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Erectors. 



















January 3, 1918 








POSITIONS WANTED 





New York 


MANAGER open in January for high-grade 


engagement vicinity of New York City 
where highly trained executive Ss re- 
quired; practical mechanic, trained en- 
gineer, with over 12 years’ experience in 


business administration, organization and 


management; know latest practice of 
production, records, costs and distribu- 
tion; able to enlist coéperation of men 
and secure highest results: exceptional 
record with successful companies PW 
893 \m. Mach 


FOREMAN on high-class product, shop or 
toolroom; 14 years’ experience in Norwe- 
gian, French and American shops on 
machines, at the bench and in charge. 
PW950—Am. Mach. 
engineering edu- 

inventive ability 

$ up 


\m 


MECHANICAL expert, 39, 
cation, good executive, 
desires responsible position, $ 
American, speak French PW946 
Mach 


FOREMAN, 16 years’ practical experience, 


2 years’ technical training, familiar with 
lathe, planer and milling-machine wor! 


thorough practical and technical knowl- 
the operation of 


edge in gears, knows 
hobbing machines, gear shaper, Gleason 
bevel gear planer and generator; also 


spiral type bevel-gear generator. Bilgrams 
bevel-gear generator Brown & Sharpe 


and Gould & Eberhardt spur-gear cut- 
ters PWS877—Am. Mach 

STEEL ball specialist ; expert in the design 
of ball machinery and manufacturing 
steel balls, is open for engagement. PW 
925—Am. Mach 


general foreman 


SUPERINTENDENT or 
would like to communicate with a pro- 
gressive concern that is in need of a man 
with executive ability, a hustler, 20 years’ 
experience, able to instruct, handle help 
and get the best results; excellent refer- 
ences P. O. Box 21, Pearl River, N. Y 

Ohio 


ASSISTANT manager and engineer desires 


position ; wide experience at works engi- 
neering, production and designing PW 
901—Am. Mach., Phila 


SUPERINTENDENT and factory manage! 
by man of very extensive experience, ag- 
gressive, energetic and economical can 
crowd out work and meet competition in 
highly competitive lines; close at rating 
and estimating, expert at tools, dies, ma- 
chinery, deep drawn stamping never 
failed to surpass all expectations in mak- 


PW 937- 


ing good my representatior 
\m. Mach., Cleveland 

PRACTICAL machinist and engineer, 36 
vears old, now engaged temporaril) open 
about January Ist Last ten years in 
executive capacity as master-mechanic 


Can handle and hold 
to duties and 
000 Willing 


and superintendent 
men. Salary proportionate 
results but not than $3 


less 


to become financially interested PW904 
Am. Mach., Cleveland 
Rhode Island 
ENGINEERING designer: 14 vears design- 
ing, tool making and executive experi- 
ence Preferred location, New Yor! 
State to Canada Desire production en 


gineering, routing, assistant superin 


endent or A-1 designing positior PW 
941—Am. Mach 
pOOeerececeeeee * TTT ed 





Connecticut 


PRODUCTION ENGINEER 


desirous of making a change. Will also consider ar 
assistant superintendency: am expert on tools and 
their uses; can handle and keep men Have 27 
years’ experience on tool and production work for 
some of the most modern manufacturers in the 
country. Will answer all interested 


PW934 





American Machinist 
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POSITIONS WANTED 


West Virginia 
MR MANUFACTURER, can you use a 
man big enough to relieve you of respon- 
sibility \t present have charge of a 
concern doing an annual business of over 
two million, but fee that I ha out 
grow the ob PW835 An Mac 


Philadelp! 


la 


AGENTS AND SALESMEN 


Salesmen 
excellent 


W1008— | 


Machine-Tool 
re Té 


live 


Experienced 

Zive experience 

opportunities 
Am. Mach 


rence 


wires 


and 
for 


Sales Engineer Wanted 


Position open for high-grade middle-aged 
man with good personality and mechan- | 
ical experience Must be good salesman | 
and willing to travel Well established | 
concern manufactures machine and auto- 
mobile parts and heavy stampings Lo- 
cation Cleveland, Ohio Permanent posi- 
tion and liberal salary Give full de- 
tails of experience, the more the better 
also name salary expected Wo! 

Am. Mach 
| 
Do You Want Agent in Canada? 

I am in a position to represent su directly | 
to the trade in Canada Correspondence 
is the first essential between you and me. | 
Irving Smith, 809 Unity Bldg... Montreal 
Canada | 
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FOLUDEUEOEOEOECEOEOROROONOEOHOEOROOODORDEDEONENEEEDEDD 


HULUEUEUHOUDERO DONO EDENEENOROROEONOEOOOED 





PATENT ATTORNEYS 


PATENTS Cc. L. Parker, patent attorney. 
McGill Bldg., Washington, D. C Inven- 
tor’s handbook sent upon request 

IMPROVEMENTS wanted Send for free 
bulletins listing manufacturers’ wants 


Patenting 
Allwine 
i. @& 


“Inventions and 
Lancaster & ) 


Washington 


and book, 
Promoting.” 
Ouray Building 


PUNE ORAAHUEDAREEOEDACERUOUROROSEOEOEOUGEOORERDEDEGEOEOODORORDEONGEGEOUOEDSDORDAGEOESORORORONOEEOEOROROEDE 


Salesman Wanted 


TOO 


me familiar with the trade to handlk 
new excellent Flux Welding Powder as 
side line 
AS9O56 Ar Machinist 


TI 





FOLOUEREOEOHOHOREEEOEOEOEOEENDOEOEOROEEE 


Have Your Own 
Branch Office 


IN FRANCE 


English Engineer 


with 












(naturalized Frenchman) 


first-class office organization in 
Paris and good 
—_———— 2 

France wishes to 


with American firm. 


BO933—Am. 


connection in 
get in touch 


Mach. 


Ul ett it) 


TIL 





senenennonaneeenr 














BUSINESS OPPORTUNITIES 





Capital and Machine Shop Wanted 
We have pent $12,000 perfecting a \ 
device for oflice use and are now 
working capital and machine hop 
both, to place it on the market Co 
about $12.00 ell for $50.00 There 
a ale for ipward of 100,000 per year 
in this country alone Patterns, specia 
tools, ete nearly complete Half interes 
offered BOS947 \m. Mach 
FOR SALE 
Blowers 
Roots Connersville and other positive 
pressure and fan types, new and used; 
for furnaces, foundries, mills, mine nd 
factories; quick delivery; many ize 


The Clifton-Pratt Co., Cincinnati, O 


Pattern Shop 
equipment as follow 18-in. hand jointe: 
}2-in. band LW rip saw, 14-in. lathe 
Oliver No. 5 wood trimmer, benches fi 
let press > hp. 3-pha motor, misce 
laneous stock, have a 7-ft. airplane pr! 
peller FS948—Am. Mach 
Lathe 
One Hardinge juick-change swing preci- 
sion tool-maker’s lathe, together wit! 


regular equipment and raising block 
practically new condition Immediate dé 
liver) W. J. Kiene, Pawling, N. Y 


it 


AJUHUHEUEOHOHOEEOEONOECHONCHDODENOHOEDLEOEOCOEONDASREECESEOUGOEOECHOESEOESUOOROROUROROROEHDEOOFOENONEOEOGS 


Modern Factory 


FOR SALI 


SOCUUEUOOEEOHOOENEOEOEOEO EONS 





Well equipped Krass Foundry with additional 
space for machine tools 

The factory is located between Chicago and 
Detroit and has cood shipping facilities 

On tot 350 Inf ft B ling modern |} 
structure with new floors and roof, and is well 


lighted 





The brass foundry has a capacit f 100,000 
Ib. pe onth of eight hours per day, and is equip 
ped fo onomical production Plent f skilled 
and unskilled labor available 





ach 
Ago, 


Amer .\ 


Address: Bi) S84 
1570 Old Color 1 
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MODERN 
MACHINE SHOP 


With Prosperous Contract 
Business FOR SALE 


York City 


CHOLEUEOOOODEONONOEORUREEOHONOEONOEOEONEOENEODOONONOS 


Located t ur New 
eur pepe 

Fully equipped with large assortment 

of high capacity machines, hardening 
room, new tools and an efficient or- 

ganization of skilled workmen for the 
manufacture of new machinery, spe- 


= cial parts, jigs, fixtures, dies, etc 
= Capable of working 80 to 100 men 
= SIX th t ‘ il ud mn ti 

: Spl lid pp t itv for exe 

£ G ronment Wor wit! ‘ 1¢ 

: Dissolution of Corporation r for 

= Che price is reasonable 

5 FS896—Am. Macl 
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There’s a Service 


for YOU in the 





“Searchlight Section” 


Read how these 
advertisers profited 


A New York Machinery Dealer 


says Since advertising regularly in 
American Machinist we have received 
many inquiries expressly mentioning 
the paper We regard the money 


spent with vou as well invested.’ 


A School 

in Pennsylvania 

writes “We advertised in only one 
issue of vour paper but received 40 
different bids on shop equipment for 


our scl « \] 


A Manufacturing Company 


in Ohio 


Ssavs Please discontinue our ‘Help 
Wanted’ advertisement. We have 
been very well pleased with the 
quality of men replying to the 


advertisement in vour magazine and 
will doubtless use it hereafter under 


similar circum stances.” 


A Manufacturer 

in Northern New York 

writes \fter the publication of this 
advertisement (Planer For Sale) we 
received a lare number of inquiries, 
both by letter and by telegram and 
had no trouble in making a speedy 


sale.” 


An Advertising Agency 

in Wisconsin 

quotes their client as saying The 
result of this ad (Position Vacant 
has been astonishing Mr. K. savs 
it has been worth thousands of dol 
lars to him in the high-grade char- 


acter of replies.’ 


A Shop Superintendent 

in New Jersey 

savs I received two answers to 
mv advertisement (Position Wanted) 
and accepted the position offered in 


the first one.” 


A Chief Draftsman in Connecticut 
advises: “‘As a result of the advertise 
ment (Position Wanted), I landed a 
Chief Draftsmanship with 

of ae a 


A New Firm in New Jersey 

wanted an expert mechanic to pertect 
their machine and assun.e charge as 
superintendent of its manufacture. 
They write “We wish to express 
our satisfaction with the results 
obtained from a Help Wanted adver- 
tisement in American Machinist. It 
produced over 50 replies and attracted 


in unusually good class of men.” 


Such is Searchlight Service 


Read the ads in this issue 
—note the SCOPE of the Searchlight Section 
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Add $2500 to $5000 to Your Yearly Income 


without interfering with your present occupation! 
No Capital Reguired-JSust Selling Ability. 


Under present conditions, adequate fire protection is one of the most 
important subjects, and this is fully realized by the business men 
who are the owners and managers of factories and mills in all lines of 


business, as Well as mines, railroads, stores and warehouses, shipbuild- FIRE FIGHTING 


ers, lumber and saw mills, and the officials of the thousands of ‘Towns, 

Cities and Villages throughout the Country. EFFICIE NCY 
In times like these, production must not be stopped or interrupted by the occu 

rence of disastrous fires. President Wilson, as well as numerous City officials, and 


prominent business men, have recently emphasized the importance of this subject. % FE @) UAL TO 


The right kind of fire apparatus is not hard to sell today. ‘‘Can you make 


immediate shipment of your AJAX Chemical Fire Engines?’’ is the question most eYelele) PAI LS e) 
frequent!y asked of our representatives. We can ship, at once, this tried and : 
powerful fire apparatus. AJAX Chemical Fire Engines are well-known, and are ‘ 
not experimental in any way. For the names of a few of the prominent user WATE > 
see opposite side of this page. oa 
Our proposition is one to which you can either devote all your time ex 
or you may handle it in addition to other lines now receiving your attention 
good salesman ought to be able to sell a couple of machines a week after 
familiarized himself with the business and done a fair amount of prelimi 
in starting ‘‘prospects” on the way to order Such sales would rea f . 
. 2500.00 to $5000.00 annually in commissions. A Few of the Prominent 
Our proposition is a dignified, pro le one. and is worthv of the best effort - 
of energetic, active salesmen. AJAX USERS 
If you are a “‘live-wire’’ salesman, you can make good commi { 
devoting your entire time to the sale of these machines. And even if ; 
are now giving your attention to other lines, you can add very consi - 9. Steel ¢ 
erably to your income by handling our machines in addition. There are j ‘ urd Oil ( 
no samples to carry; no capital is required. We furnish you with fi } erican ome 
illustrated printed matter, order blanks, and back you up with ot hichem stec 
a 30-day free trial offer’* to your customers. iInghouse ‘ I a Mt 
We want a few good energetic salesmen to cover various part : n Sugar Refining Co. 
of the Country To secure full details of our proposition, f / eral Motors ( Sn, ares 
in the coupon below and mail to us at once. oma I I ontil ie t omni 
j acol " oppe nera ciectru ‘ 
AJAX FIRE ENGINE WORKS | cites” ~—s National Cloak & Sal 
Bush Terminal Building 106, Brooklyn, N. Y. 


Coppel : ‘rucible Steel Co. 


“srg” ENGINES 


Governments: Railroads: 
United States Canad Pennsylvania Atchison, T. & S. ] 
(for Army and Navy Brazil Reading Lehigh Valley 
Great Britain 


Industrial and Mnfg. Companies : 


Great Northe Lackawanna 
and other Union Pacific Southern Pacific 

And thousands of Town and City Fire Departments, Country Estates of 
Prominent People (such as Mrs. French Vanderbilt, Mr. R. E. Olds, Mr. W. P. 
Hamilton, etc.). Even in New York City, which has one of the finest City Fire 
Departments, the largest Department Stores and Wholesale Houses, suchas Macy’s, 
Wanamaker’s, Stern Bros., H. B. Claflin Co., ete., have equipped their buildings 
with AJAX Engine 


mar Pee a 2. a owe 
' AJAX Fire Engine Works, 
Bush Terminal Building 106, Brooklyn, N.Y. 


t Send me full information in regard to your Aj 
Chemical Fire Engines. State whether interest: 


purcha ny for your own use or in our pre 


ition to les representative 


Name 
Street 


City and 
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FIXTURES 
DIES — JIGS 


Our modern methods backed by years of ex- 
perience produce the highest quality work at 
moderate costs. 


Send us blueprints or specifications for an estimate. 


COLUMBUS, OHIO 

















OOL DIEE 
MACHINE CO. 





TUTTELEOTOT ETAT ATETT EOLA 


ene 


Te, 


FOCUUERDE EOE E TREE REDD UedeETt banat CUEOROOEERGUEEUROTERTOREEOROOEEEDEEEOOELERDOEERDDOERE EDEL TE OCEE REDO EREOEEaaEe nee CLUEUECOCUEGEOEEREOEOEEOECEOONTESEOSNL ESOS ESSEODASSDEDOODATEMSDEAEEEA EASES ES SESEDEASSSESESSNSSSEAEACEASO RS SESSESE SE TESEASOSECONSO EE TETE TREE DOSE TENE TEED 
OUR NEW PLA 
Largest and best Also builders of 
equipped Fac- high grade spe- 
tory in the World cial and automat- 
for manufactur- ic Machinery, 
ing Automatic Jigs, Tools, 
TOBACCO Gauges and 
MACHINERY Fixtures * + 
es im} eee Eval meee nse 

Main Office and Factory: 5520 Second Avenue, Brooklyn, New York New York Office: 511 Fifth Avenue, New York 
sian: taee ae ee ee eee he ba Ig RS FIXTURES, GAUGES, JIGS, TOOLS, 
ow aise de sone madieen ana CoE | DIES AND MACHINE EQUIPMENT 

ene ll us Low we enn bel: " af Shell tools our specialty. We make all kinds. What do you need? 





SHEPHERD ENGINEERING CO 
W = 


WM.GARDAM & SON, Inc., 108-114 Park Place, New York Fe" 578, 








TO 
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Contract Work 
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SHEFFIELD MACH. & TCOL CC 


DAYTON. 





THREAD GAUGES 
CUTTERS and REAMERS 
SPECIAL TAPS and DIES 


THE SHEFFIELD MACHINE & TOOL CO., Dayton, Ohio 


RN a 
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THE CAPITAL DIE, “TOOL 
& MACHINE CO. 


why make Sear patterns | 619-621 North Fourth St., Columbus, O. 


3 Dies, Tools, Jigs, Gauges, Special 
. : Machinery Production Work 
\ an : Stamping 


—when our specially designed ma- 
chinery can assure you mech&@afiical 
perfection and lower cost on modern 
patterns for cast gears 

We can handle any type of%gear 
pattern from ? inch to 9 feet, made 
in the most approved mannef to 
prevent warping or shrinkage 

We also make racks, wormS, Spur, 
bevel, herringbone and worm and 
internal gears to ordet 





rnseaned. 








Special Machinery 
Tool and Die Work 
on Contract 


seeneneennnonensqeer TTT iit tir MITTEE : E We are in p sition tot e new con- 





Write for our proposition, 


BUFFALO GEAR & PATTERN WORKS, JF.ii5. Buffalo, N.Y. 


ssscacanssvssoocuocccensvscscesccevecsovssssceseesnsuovosccssecensusssvccsceecseusssvovvceceseessssusoocccessesssssvucereesonssnsccontcatssvsccscoscessssvssssssesssneesvsssssssreseeesssssoscesseeessssssceceeeeenn ¢ = tracts for all kinds of machine work 
= = either parts or machines built outright 


PRESSED METAL PARTS WASHERS | Special machinery, tool and die work 


our specialty. 
Send for our list of stock washer dies. P : 
W. PERRY MACHINE COMPANY 


KALES STAMPING COMPANY, 453 Lafayette Blvd., Detroit = =" “: PERRY MACHINE co 
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Triple Utility. 
In H & K Metal Stampings 


Largely increased facilities in our North way into practically every kind of 


Philadelphia Works enable us to an- 
nounce our preparedness to quickly 
execute contracts for all kinds of 
Stamped, Drawn or Pressed Metal 
Parts (light or medium) for Railway, 
Governmental, or kindred purposes. 
Our product includes Steel Parts which, 
through superior quality and proven 


service, and are setting new standards 
of economy and dependability every- 
where. We feel sure there are big 
savings for you in the use of H & K 
Metal Stampings We offer quality 
with quantity production of difhcult 
pressed shapes, and 
quiries on any Steel Stamping Prob- 


invite your in- 


lems. Send Blueprints to Nearest 


Office. 


in the Allsteel Pas- 
have won their 


worth heretofore 


senger Car Industry, 





Maximum Strength Minimum Weight Surpassing Durability 





HALE & KILBURN COMPANY 
PHILADELPHIA 


CHICAGO LONDON 


NEW YORK DETROIT WASHINGTON 





SOUNTEOEOHOASOEOEOADODEDORGEDOOUDOROUELEDICHONOEUECEDESUEDEOROLGEROEEEORDOROSORREDEDODESOEOOOEGEDUCUEDEDETTDEROEORORDEREGEECEOHOEOODOEOTOEDEDOROEGEORGLEOEONOEOEEORDRORCEOTOOEOEOHOH SOHO ROO HOROTOHEUNOROROOFOOtGE 
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DUNGHOTEOEOSDSEREEGESUROROOONOSEO SUED EOEDRORDO HONCHO RONEN HERO EO HOH OOOOERNEE 


Tool Room Work of All Kinds— 
Experimental and Special Machinery 


We have & fully equipped plant. 
with the skilled workmen to turn 
yur high-grade machines or 
parts. Jigs and Fixtures, Dies 
(C;auges, ete 


Metal Stampings and Light 
Manufacturing 

We have special departments for 

this. where we can handle your 

orders to the best advantage 


We can start your work now 
Send blueprints for estimate, with 





Tr 






OR PARTS. 








” out w« 
We have a well-equipped shop, with 
experienced men and are prepared to 
build your special machines, or to 
manufacture machines or parts on con- 
tract. We specialize on gasoline en- 
gines and parts 




















Work early delivery date 
. ° L_ Lindstrom Die Tool and 
Good J Deliveries Gauge Works 
S — Bridgeport, Conn. 
| Equipment : 
PTTITITITILT OONREDAETEFEDEOEOEOEOEEAEOHOAOODOEODORORUEOEOOEOEOAEOSOEGEEROHODEDAGERCEORORORO ROE HUEOEORDEOODSOT CORO CORRE OOEOOOORS seveeneeny enerenaneeeer S 
en 
Send us your blueprint specifi lor ind — oe ‘ ee : 
we will be glad to tell you a Se ggg We specialize in the manufacture of 









Dies, Jigs, Fixtures and Gauges 


lueprints 





special machinery and tool designing We solicit your inquiries Send }t and let us 


quote you 
WEBER & SCHER MFG. CO. 24 Scott St., Newark, N. J. 


TITTLE AHTUEDHOEDEGEDONGRENTORUEOOOUDEEOEOROECDOEEROEDEOERERORODOROSDECOOORL EOS OHOREORORRERODEROEHRERUEGEONET. © 


WS, 


UNIVERSAL MACHINE PRODUC 


Ac 
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Facilities for Your Contract Work 


SENDIT TO 





These facilities are at your service 


When vou have special work or con 


tract manufacturing remember that 


to insure vou of accuracy, interchange- 


ability and production you require. 


Krasberg has ample facilities to hand| 
it. Designers, ‘Toolmakers, Diemakers, So send vour blueprints to Krasberg 
Gagemakers, Manufacturing Specia cae hast eabtarnes 


ists—experts every one of them. 


\lodern, hirst- lass Reha _— | ane Krasberg Mfe. Co. 


tools an organization otf trained o 
412-20 Orleans Street, Chicago 


erators. 


Krasberg 


HECECEOEOOOUOAODECEONOUONOEDHEOECEOECUGEOEESEOEVOSOGEOHSODOODEEEGEEOCHSNOTETEDS 


seennent OECUOENOOREOSEAEOEODEASONANTEDEDESEENEGROEEEEODERORONEREOEOEOROEESOSOEEOEOUEOEOTOOEEOUEDEDEOORODOECEOEGEEOEODOSOAEOEGEDOOUEONSEGEOEOUSUROEODOEERCASOEGAOEOOROEOHOUDARORUAOEOGUOED 


GAUGES JIGS — TOOLS 
Special Machinery 


A MODERN MANUFACTURING PLANT 
PERFECTION MACHINE WORKS, Inc., Buffalo, N. Y. 


tenennene CUELOUNTOUNUNAOOONNONONNENOEETEONONONUHEUETEOEOEUEOUEEGEOEOOEEOUEOEOEOREOOOEOEDHOEROEUECEDERERUROESESUROEOHONEAGAHORORDEDOROROEOLOUEOEORONGCEOEOROROROUDEDOROSOGUNOEOROROTES 


Ww Are Dependab Manufacturers of 


Special and Standard Screws, Nuts, : 
Bolts and Product Work. 5 
Sena I Your Contract Work. 
Quotations Promptly Given 


THE TOLEDO SCREW PRODUCTS CO. 
TOLEDO, OH1LO 


venesenesnernnnnets 
Ue 





Cereeneneceenerner 
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Die, Jig and Fixture Work 


This group of Our scope of 
tools represents fy 
some of our pre- 
cision-made 
tools. “Pre- 
cision-made,’ 
made with 
pains-taking 
care from the 
ground up. 
Omitting all un- 
necessary pre- 
cision, time kil- 
ling labor, of 
course. 








service is broad. 
Our deliveries 
are prompt. Our 
factory is up-to- 
date. Our work- 
men are skilled. 
We make a 
specialty of 
special tools of 


all sizes. 














Let us discover each other to our mutual profit. 


The Columbus Die, Tool and Machine Co. 


Columbus, Ohio 




















DIES E have the right kind of equipment and men to carry out 
Small or large, good deliveries and the above statement which has been our motto ever 
first-class workmanship guaranteed since we have been in business (about eleven years) on 
Atcheson & Barok Die Tool Company 10thing but tools. dies. gauges, etc. 
Columbus, Ohio : : 5 Sow os 5 
Scie aa NPR EPDM MTS We do not handle any production work at our Dayton Plant and 








: carry only the necessary machine and hand tools for Tool and 
Die work 


We would greatly appreciate a visit to our factory from you, 
even though you do not have’any work to let out at the present 
time. Whenever you are in this locality it would pay you to call 
and go through one of the finest and best equipped tool jobbing 
shops in the country. 














HERE’S THE PLACE 
FOR CONTRACT WORK 








real brass working plant—one of the best ir : sh , ’ , : 
an See eG ae on ie ae ee : This statement has been borne out by men who have seen it. 
brass such as bas lugs 1s parts mers for = . - 7 . - . = 
shells, detonators, airplane. parts 1 other = At least write for our list of tool equipment. 
rdnance and ammunition work z 
Send us your orders for brass d 
hine work ALL we wk guarantet 


Milwaukee Wis 


cists auromaric Gascock co. THE GEM CITY MACHINE CO., Dayton, Ohio 








ee ee a Designers and Builders of Tools of Quality 
| “High Grade Tools “iil Dies 
Jigs, Gaug und Fixtures. Special Ma- 3 
chinery Designed and Built. Light Manu : :| 
lestaieg aad tamsleg Weil Et 
Western Tool and Machine Works, Inc. 2 Fj 


127 N. 5th Ave., Chicago, Ill 
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The designing department— 
an important phase of the 
service behind the 


HE MARK 


“The Symbol of Success in Duplicate Manufacture”’ 


To the small plant that does not include a de- 
signing department, or the big plant in which 
the designers are overworked, the Mehl Design- 
ing Department is of special interest. 

It includes a staff of men who know machine 
tool designing from A to Z. 

Most of the men are expert tool builders—all 
are capable of developing an idea whether it 
be for a part for a sewing machine or an 
aéroplane. 


Don’t hire extra draftsmen 
now— 


Let us take care of that extra work 


We promise you the same service and satisfac- 
tion for which Mehl-made Jigs, Fixtures, Dies 
and Special Machinery are noted the country 


over. 


MEHL MACHINE TOOL & DIE CO. 


ROSELLE, N. J. 
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Contract Work 
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DUAAEYTOTOTEVTOTVTNOTETETTOTOTND ET HTTET VIS 


TELLER LCL CLL Ck TELLER Wecannuiiny dnuiemuuinnantlhe 





MITT 






TOOL CO. 


TOOLS, DIES, GAUGES and 
FIXTURES 








COLUMBUS, OHIO 











MOORE QUALITY 


DROP FORGINGS 


Come to You Clean and Smooth 
of Guaranteed Workmanship 
g MOORE DROP FORGING CO., Springfield. Mass. | 








MARK 




















SOOOUOUEONDERONONORGOROEOADAOEONDOOASOEOECOESOROLEEGEEREASOECEOA COE ROSES CHONEIAGECREACUEDECASEOHERECEOEDESSEUOUSEESSON SE RAETEROREERERETETEOEeEES 


Special Formed Milling Cutters ‘ 
Dies All our we rk is tu 1 : 
Te om hi Prod 

Tots yar Screw Machine Products 
- Cutters an os Prompt deliveries. Shop fully equipped with highest 
Fixtures a rmed eo : class new machines. Estimates cheerfully furnished. 
Machinery 7 


> BEAVER TOOL & ENGINEERING CO. 2 
516 Slade Ave., Elgin, Hl. : 


ACCURATE 


Tock Screw Machine Products Corp. 


199-203 Eighth Street, Long Island City, N. Y. 
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CINCINNATI 


Screw Machine Products 
have led for twenty years 


ry. , ‘ 
Today they are turned out by a cOomMm- 





pany splendidly equipped to make 
any part from any metal up to four 
Automobile Parts inches in diameter. Ball Cranks 


’ ’ —_— ‘ Taper Pins 
Castellated Nuts A special cold drawn steel screw stock I 


Wrench Knurls is used. This has proven uniform for Machine Screws 
threading and forming. It runs true to 
size and insures better wearing qualities 
for the screws. 


Let’s have your blueprints for estimate. 


The Cincinnati Screw Company 


Twightwee (Cincinnati Suburb) Ohio 


hs... sanaeenReEEEnnaE 


ATALEALEDAAERUEGONOAUEA ODD AG ERE R ONO EO HED ENEREH CORO RF ORO EES eennen TOPEOELEOEROCOEUEEDEOEEEUOEGEDERELEEOEOEEGEOREDEUEAEEORERODEOROOADEOSEOROEO EERO ENERO ENERO BORN ORO RONDE ' vennnonnens e UUUCCEEERDEUNTEROEEEOULTEEEU ENTE ERUONURODEOESOOOUCEOUTERENOSTROOOORORROROSEEOELS POLOODEDEEOED ENE 
WANTED 


M ACHINE WORK 


Lincoln Machine Company — »..°%2 es 


hlueprints 





Mechanical Engineers and Manufacturers — | HERMANCE MACHINE CO. 
Special ‘'ools, High-Grade Machinery pescnierinnancimmennmnmnanenmmaenenray 
and Interchangeable Machine Parts : >: ACCURACY EFFICIENCY 

Main and Carver Sts., Pawtucket, R. I., U. S. A. ¢ | Gauges GS roe Special 
: : . = = Tools ROBBINS Machin- 
J. Frederick McCloskey, Pres., Mgr. John D. McDevitt, V. Pres. = = : GAMWELL & 
Jas. F. Pullan, Supt. N. Y. Representative: E. J. Peirce, Jr., 253 Broadway, Suite 502 : = Dies J _ See CSreEeD. MASS — oy 





ROBBINS. G AMWELL & CO. 
Pittsfield, Mass. 


VOUOUUREOORDODODREONOLSOOROOOENEOEEDODDORORODEROEDHOHEEEOHOAEEENERAUEUROROUDOHOEUECEEEEOGODOROEOHEOEOROSOAOEEOOOEDEDOOSED® “*ORUDIEPOSEREEEDOOOSOREOSCUOEEONERINGOOEGEOURUDOEOOSORODOHOEEORENNEEEEEEOEEREDEREODONOUEOEOEOT, —— ~APDEOROERCEEROROEOOEORORDAEEOR ODOR RORONEQEOROOESSORDERDESONOEDODOREREONOREESONONREEENOEE 


CONTRACT WORK 


: Jigs, Fixtures, Gauges, Die: 
or Tool Work handled by us 


=, B . # a 
lS AND IRON: = speedily and economically. 
Write for partici 


2 ECLIPSE MACHINE & Tool C0. 


> 7 Sherman St., Charlestown Dist, Boston, Mass 





We offer for 


Immediate Service 


1 portion of our factory faci ially 
adapted { 


>: Contract Siachiins Work, 
Tool Work, Automatic 
screw Machine Work 


en il manutacturing 
1 mie 














We also design and build Special M 





AMERICAN VOTING MACHINE CO. 
Waltham, Ma 
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Eliminate the 


under ten tons. 


delay. 


TTT 


TOOLS, DIES, JIGS 


Stamping 
Products 


PAUL THOUROT, 560 W. 36th St., New Yor 


TIT) 


We 


Machine Contract Work 
WANTED 

equipped with modern 
can render prompt 


Thoroughly 
machine hops, w* 
, Fic nt ser. 
Spex Machiner B 
Cont t tor Parts Soli ted 
STRATTON & BRAGG CO., Petersburg, Va. 


TOU seaneecenaceeenne 


LI VOPNSEOROREDERORORORSSEDERDONOE OR ORCOEERODEDORROREOEDEOHON ERED EON CL EOEOEONOOEORORGOROROEOOREECEOEORORED 


my-4 i) 7.\ 05 10) 2g 
HEAT TREATING 















LAWSON & COMPANY, Ine 
ey New ¥ ( 








ADRORE PRODUCTS 


TTT 


and Screw Machine : 


Contract, Experimental and Precision Work =: 


PU UCU CAP 


By 


HMMM 


G 
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expense of installing additional 


Springfield, Ohio 


peneeeneueannnanenececeneeeenenr 


TU ie 


= ee ie 

a | ad 

= : | 4 i 

. : & 4 % 
 ~// CASTINGS » 








SOAAAEAAOREDOASLOGAOREORAGODOAAAOEDEOAOOROSGEOOGOEO GORE DASA GAbONOAALANEoALE 


sennenesonecoanee 


Your Work on Contract 


equipment. 


We are equipped for the complete production of machines 


Look into our proposition and save unnecessary expense and 


The Steel Products Engineering Company 


are made right 


\ daily 
brass, 
to formula. 

Pattern-true castings. 


delivery. 


Dayton, Ohio 


THONEOOHTOERONORERGONEOREREOOEE 


The Miami Brass Foundry Co. 


capacity of 20,000 pounds 
bronze and aluminum—made 


Prompt 


TOLOUEEOUEEOOSOODCEOEOEOEOUOEROROEOREOOUNTERESEORESECEROROUDEREDEETORED GON TCHOEOU DOOR EAEOORERE OHSU ESROTORORREDERT ETO. 











OUDHONONONOERGOOEOONONOEOEOEOROUEOONOOOREORONOOOOOOOEOOOOD 


CEEUOLEOCODESEOOAEEOOEREROOEAEECONGO COUR EOOEEROCUAEROUNRSROUEAOOORERORRESOEORAEEOORNORODRNEROONES. > 
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ontract Work 


FO UM MMM eM 





PS 








You Get More per Hour 


At our shop you may pay a little more per hour for our services than 
you do at some shops, but we assure you, you get more per hour 













You get the service of the most expert workmen obtainable, high 
priced and skilled men. 

And they not only give you better work, but they give you more 
work within a given time 

We have discovered that in order to do good work you must have 


good men and we will prove this to you if you will give us the opportunity 


We want you to consider discriminatingly our claims for your 
business. We do not want you to pick a shop at random, but we want you 
to pick our shop because we are qualified to do your work properly 





Let's get into correspondence in regard to it 

















“The Shop of « a Bunce. Experts” | 
« Hartford Special Machinery ©, /« a 


— 280 Homesiead Ave. Hartford,Conn. © ~ 
Bere» 





ne 
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Contract Work 


| u DTT ee A 


CULL 
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er 






on your Tool 






facture 
Gaug 









Bedford, 


BT UE sneneeneneneennrenecenene WTMMTTTT Ti MITT Hennennnennengnennenceesens Aeenenneneneeenscennsneeecueeensoennnaeestte sunneneeeeeees cenneseueeneenacenaeneenye 


i age CARL SCHOENERT & SONS, 631-633 S. 20th St., Newark, N. J. 


Wood work of near! vad ptior ur 3 

modern equipped w l king depart- = > 

ment 18 it sh ape t € t vice t youu z Experts — 
1 have | ylems th ! I = 


SPECIAL MACHINE TOOLS and DIES 


K ni timat ; Nothing too complicated for us 
BENNINGTON SCALE CO., Bennington, Vt : 


THEEUEEDEARDAEETEREEUEUEORENEEELEOEORDELERUEOETEELEUEOREEEAEERERDETEREOREOEOLERDIEEEUNUEREOEETEOOOROE DODGE” «= SPEREOEDEEREOSESEEROEEREDEDEEOREEUEEEREOEOEEESOEOEEECEEOREEUESSELEREGHERESEESOEDOREORONERDOREREODENDEREEE TENTH OHTHDOROETE 


ad products 


SeeNONUEGOURODAOONODNLONOEOEOND 








qreevcecononoocconens eevee UENUAUUEEEOEOES —— SyPRONDOODEREEOOHOONEDENOOOOUERSHODAOEPbOREEETOOEEHENANSUDOeRERAEEOErEERSHEOOERHEAHOOOROROON OOO ONENOEEONE PU aunnoeenoone Henenannunvnnecenenenenssensenenaeenons seonnennnnscenennnne % 
round tf ned rund , rrecet size 


WE GUARANTEE OUR 
WANTED 
Light | st pings iso. «assembling 


Any thing Rt i 
in the line of machinery = : Polishing and plating. or houriy Bas § Concerns to do 





Special Forn ed = Milling 
you want built 
gd PORES rool COMPANY 


Sate > we rs gs. Fixtures Screw-Machine 
esu77t Macher Street. chicago tins? =~ Contract Work 


Parts flat and 
Hither large machines [| Pwsmnntnmtnonta 3 et | 
q te., we ar ed f : : = There are hundreds of manufac- 
t d ta rat \ at : i “N : : 
by satice “ 7 i N =: = turers all over the country look- 
| h : = ing for reliable concerns to do 


Twenty ! - 3 . § , 
Se Oe i ee ke ee =: 2 work on contract. What more 


the most ut dat JIGS, FIXTURES, DIES, = =F logical place for them to look : 
eee me = GAUGES, SPECIAL TOOLS : : than in the Contract Work pages : 


eeeeneueonennenee 


: ; : f American Machinist? 
lake it up wit is 2 3 Special Machinerv—Sheet Meta of American Machinist 
: = Stam] el a lxper - (3 
N. B. ; | sitchin WAT eis >: = To be here is a badge of re- 
Blair Tool& Machine : : ee ee : 5 on ; 
. Work > 5 = = sponsibility—To buy from here 
orks >; = Thao ” a. , " i , 
mak d helps 515 z : The Ide al Machine & lool Co. a guarantee ot satisfaction. 
the ty of his 515 Greenwich Street : 





werk New York 132-134 Opera Place. Cincinnati, Ohio 
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Jigs — Fixtures 


[he Dodge High Quality Tools are dé We spectalize in Precision ‘Tools The 
livered promptly. Dodge Tools meet the Dodge accuracy, workmanship and finish is 





requiremencs of every tool user. reflected resplendently in every tool detail. 





Let us quote on your requirements. 


DODGE TOOL COMPANY 


Grinnell, lowa 


























Screw Machine Products 
Contractors, 5: Anything in Sere . eS ducts from 4& 
Designers and : \lso Tool Jig Fixtures 
: : = Spe i Machine suil 
Builders of i 
et j * ate : : PROMPT DELIVERY PRICES RIGHT 
i Special = = CONNERY MACHINE & TOOL COMPANY 
bb a Machinery : Springfield, Mass 
> Also Machines and : sleiaesleimiaieimmiuiiiaial ms 
Parts in Quantities : ; . : 
: Complete Machines or 
We've been developing, designing and building ogether wi inexeelled corps of engineer - = = ~ . 
. quneieh sunainers ry 42 years. sinaty ~ in pene ciiedene da 1 our service “Jot 1nsso = 3 arts Manufac tured 
= tities, on a contract basis. A modern factory, cover- Gages used Iso ild dies, jigs, fixtures ar = = 
3 ing 40,000 sq.ft.. equipped with latest machinery, special tools - = Special machiner tools, dies tures and gauges 
5 = = Send us your sample or int of work and get 
: C. F. Cowdrey Machine Works, **'42is" Fitchburg, Mass. : : IDEAL TOOL & MACHINE CO., IN¢ 





soneenenenens 





= | Precision Tools 


Dies Jigs 


TOOLS, FIXTURES, @ 
Fixtures—Gauges 


JIGS, SPECIAL —_s 
MACHINERY, ETC. | 









Brass—dronze and manga- 


nese ind machined, 







Our own pattern and hop Accurate Workmanshiy nd Prom 
4 Good delivery and service 
z At Commercial Prices. assured (\lso Bushings Deliveries Guaranteed 





and Bearings 





Up-to-the-Minute Equipment 


A. RIMELSPACHER & CO. 
374-380 Jelliff Ave., Newark, N. J 





The Columbus Brass Co. 


Columbus, (@ 


STEINER BROTHERS 
Lima, Ohio 
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ENGINEERING 
COMPANY 


SYMBOL 
Or 
SERVICE 


“The Bridgeport Iool Shop” 


BRIDGEPORT, 





CONN. 
































Experimental 


Work 


Designing and 
Drafting 

















Thread 
Gauges 


c 


Special Taps 
and Dies 


Punches and 
Dies 


Jigs and 
Fixtures 





















































Master and 
Special Gauges 


Machines and 
Parts 











Grinding and 
Lapping 


Lathe and Screw 
Machine Work 


Planing and 
Milling 





























Here Is Our Organization. 


? 


Which Departments Can Work For You 








BRASS SCREW MACHINE 
PRODUCTS 


Ranging from i to 2) 1 dian - ‘ ave 
larg: i excellent facilities, and if it ca asibls 
be made on a screw machine, we can make | end 
us you lueprinuts or samples and we will quote you 


prices 
ANSONIA MFG. CO., 


VASENEEDEUEOEOUEOROEOEONOOEOOOROEOUERDORORESOAEORO ROE REROEORONOAROROEORSOEOEOGREOOSOEGEOEEOROROREOEOOOROAS 


Ansonia, Conn., U.S. A. 








WANTED! 


Special Machinery, Machine Parts and 
Metal Specialties to manufacture in 
quantities on Contract or on Time 
and Material Basis. 








slized in the 
‘ 


above line for 
nd have one ! 
‘ ' 





snd sat Tact ry rvi 
FORT DEARBORN 
: Incorporate 
= Chicago Office, 

= 38 So. Dearborn St. 


MFG. CO. 
i 1895 
Factory. 3 
Sterling, Ill. 5 









TOOL WORK 


Jigs, Fixtures, Gauges, Cutting Tools, etc. 


CONTRACT WORK 


Machines, Parts and Special Machinery designed and built. 
We do the work the way you want it. 


Try us on the work you must have accurate. 
Try us on the work you need quickly. 
You furnish the work—we do it right. 


WORCESTER MACHINE WORKS 


25 BARTLETT ST., WORCESTER, MASS. 




















High- ; For 1 Ss Years Accurate 
Class we be en manufacturing them—precision, Punches 
Gauge pi ee ggg ey ar eer ty and 





Dies 





Work 


















The Simplex Tool Co., Woonsocket, R. I. 
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: 














COVDEELOAUEEEOOEOEOEON EO OOOO NOOO EROSOSOoOOOEOOOONE 


COCOLSECEOEDESSOU ACEO USED SDONODOAOESEGEGEDOGASEDOEOROE CROC EEEAOOEORONTENSNEROEOEOE 


ENGINEERING DEPARTMENT 


Properly Designed Tools Will Speed Up Your Output 





Standardization Guarantees : 
You can standardize Standard Profits Tools designed and : 


manufactured in our 


your product by hav- Ss snl laniinai tiie iaaiiasca amit 

ing us design and | 
make tools to produce strumental in pro- 
moting: and ensuring 


works have been in- 


seneens 


it in a quantity and 


seneneenensoeratens 








quality output with that standardization 

the need for manual : of many articles : 

operation reduced to which has caused the : 
ay * Px : 

a minimum. Such phrase Made in : 

standardization — will U. S. A.’ to mark a : 

increase your output : Z standard of qualily 

and your profits . the world around. 





THE MODERN FACTORY FOR PRECISION WORK 


If your production is suffering for lack of tools here is a specially trained staff of tool designers who will 

design for you the tools which will standardize each part of your product, here is a specially trained 

engineering force for making the tools backed up by a plant equipped with every machine and device, 

ingenuity and genius can suggest for attaining that one result: Satisfaction 3 
We are at your service. Command us 


CITY MACHINE & TOOL WORKS 


DAYTON, OHIO 


TH SUCUSOSEEREDNGAEAONSROSORGRGEOOSAOEOH EO OOEOEOHOOROEGRDEOEOROEES 
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Contract Work 
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TT 


DIES, GAUGES AND 
SPECIAL MACHINERY 
STAMPINGS 


| Spectalizing on Ammunition 


| Work and Airplane Parts 





We have every facility to design and manufacture 

special machinery, dies, gauges, jigs and light and | 
heavy stampings. In fact, cartridge clips, dia- | 
phragms, airplane parts and all products that require 
absolute exactness we can make with a guarantee. 


| : ; . 
We use the Johansson Gauging System. 


A. H. PETERSEN MANUFACTURING COMPANY 
MILWAUKEE, WISCONSIN 




















seneneerannneeenenenas 





SHOUOEOEOHEDEUEOEOEREOEDODEEORONEGEOEOHODEDEDEDENEROEUROEDUDORONDEEDEORGECHED DOH HECEROROEDOOOROEORONOERS 


SPECIAL MACHINERY 
BUILT TO ORDER 


We have splendid facilities for producing 
machinery of all kinds, and are prepared 

antee satisfaction botl =r rds work 

and price We have found facilities and 

ey m ame ee “end us blue-prints 

us an opportunity to quot ou price. We ¢ 

you mor 


Rembese & Todd Machine Co., Camden, N. J 


TI 


>: DESIGNING AND BUILDING SPECIAI 


TT 


Screw | Set Screws Cap Screws 


Machine 


P i ts 2 H 
roducts Machine Screws 


Work up to 2} in lamet c be handled 
' te . ue 





with our inc’ ease 
specifications 


THOS. H. DALLETT CO.. Phitadetphia, Pa : Screw Machine Products 


PROMPT DELIVERIES ON 


SCREW MACHINE Worcester, Massachusetts 


_ WORK 


down (our “Eautpment. is the latest types of z 
omatics “i l ir req rements t t 8 = 


w uu what we cand : = —— a 
dona rt ne f 3 = 
ea dep : 


























We Iso hav 


ORAN saw SPECIAL MACHINES. 


Parts to 2-Ton Machines. 
iherdiotace 3 Co., 210N. Holliday St., cao 


MACHINERY AND TOOLS 
and can giv uu Prompt S« 





SPAFFORD MACHINE SCREW WORKS i: : | 
516) Asylum St., Hartford, Conn ; € | 
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In your 1918 drive fer Production - : 
; . that irresistible force will be qreetly 











F assisted by Wilcex Service. s 
ws - Why not censider our organization asa ‘ 
ee bine of your Tool Department ? 
_ Sp ecial Machines designed and built. is 





TATA, 


2 Sir a Fistures- Dies- Gauger and ered 
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Te TT 


Contract Work 








Manufacturing 
Engineers 


Since 1863! 


If you wish heavy ma- 
chinery built or ma 
chine work done, send 
us your inquiries. 











Hundreds of notable 
examples of ourwork 
is Our guarantee 
of satisfaction. 






We have special- 
ized in not spe- 
cializing — ex 
cept to build 
your machin- 
ery to your 
satisfaction. 







54 
Years’ 
Experience 
Manufacturing ma- 


chinery of every 
description. 


























CUM 





TUTTLE ESTATE ETT 





ie 



















The P-S mark on a drop forging 
is the final ““O.K.”’ stamp of a 
series of careful tests, extending 
from the receipt of the steel in 
our plant, to the shipping of the 
finished product 


Only in this way can we main- 


tain the prestige which P-S Drop 
Forgings have gained in the past 


Page-Storms 
Drop Forge Co. 


Chicopee, Mass. 














HEAVY GREY IRON CASTINGS of best quality 
: FOR PROMPT SHIPMENT 
; Weights 500 to 50,000 Ib. We have surplus foundry capacity to take care of 
: considerable tonnage Please write us what castings you require. 
i McIntosh & Seymour Corporation, Auburn, N. VY : 














BRASS and BRONZE BUSHINGS 


Especially for the Machine Tool Trade 





Low Prices and Quick Service 


The Edna Brass Mfg. Co., 525-533 Reading Road, Cincinnati, O. 


WITT TIT sapeegeensncones gureenese santensescnene PUOPOROEOOEREANCOREOOREEOOED PELCERORNEEOONNEEOREROCEERODONNOD Ceeeneeencosceeccnccnnsnaecegeggnolls 


Save Money on Screw Part 
It’s decidedly more I ul t t us supply you with screw — 
parts of all descriptions it juantity. We are ready to 


Brown Bag Filling Machine Co., Fitchburg, Mass. 


PTT) OneeeEreenncecneeeanonenee eonnenens speneneeeenencanenene teneenes SEOUOUEORODONEOEEROEOEONENRONONOREOROREEEONORE SnOUOERADENOEEOEDOREROEOHOOEOHONOOONE teenenennnnaiceeny 
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Contract uae 


ani nent 
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SA dcvvssetenndcenuvidcennnndennsecenuancernadsenUa send Any NaU CTU NacHNNLAAAUU UA NNA CaN NAUAeUUUA Cee AAeNNNUA ee seak ca enNA Macnee EEE 


~atl ‘At Your 


Service 


A Complete 
Tool Room 





URBANA TOOL & DIE CO., Urbana, Ohio 


— 














CONUREUEOEONORODERAAAGADORUEOEOEGERE 





Do You Patronize These 
Advertisers? 


When you have contract work to give out or 
special machinery to build, do you turn to this 
Contract Section of the American Machinist? 


It will pay you to do so. 


For these concerns who believe in advertising, which is the 
most progressive force in modern business, by their very belief 
in it express their own progressiveness in method and equip- 
ment and idea 


Give your work to these advertisers. 


“pOennseNEANEUEDONERENEDDAEDODENEDONENERNGEDOENOENEEODEELEEEEEDANNENEUOEDORNOEEOEDEOEDORROEDOECOOOUENOOEOEROERNNEEOEHOEROORDORODEDOEROETOEEOUEOOETOREUEEDO®SOUEOCEOUEEOCEOODODEOOEOHERRERODOOREOESOROOOEOOESOROEEEDEEDEOREDOERERDERODEOOEETERO TREES ETEOENTENSUREDEEOREEREERPRONEO ENR OROOEETEOEEEEPEOUEHECHOERATEEOOEEERODEROEOOENNORE 
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Monarc h Machine Tool & = ‘Company Sidney. Ohio. 

















™ ad az 1 Guapo mmr GILL LIFE IE e LD LDA 
Single Pulley Driven Lath 
A. F 
. a oo 
~ 
20” x 10’ Single Pulley Driven MONARCH Lathe Showing Apron Control Lever Attached to Friction Driving 
Pulley. Size of Driving Pulley, 14” Diameter x 5” Face. 
Monarch lathes are “doing their bit” for the salvation of Democracy. They are | 
working for the government in arsenals, navy yards, on board submarines and de- 
trovers. There are over 200 Monarchs in use in one aeroplane factory in this coun 
| try. They are running hundreds of them night and day turning high explosive 
| shell . 
sne _ 


In their more peaceful pursuits Monarch lathes are giving universal satisfaction 
to their thousands of users in every line of industry. 














Inside View of 18” and 20” Geared Headstock with Top Cover Plate Removed. Note the Simplicity of This Con- 
struction. Gears are 11%” Face, 8 Pitch. Gears and Clutches are Drop Forged Steel, Heat Treated. 
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Mon arch Machine Tool 











14” x 6’ Quick Change Gear MONARCH Lathe with Eight Speed Geared Headstock Driven by Single Pulley. 
Note the Compactness of the Headstock Construction. The Geared Headstock Proper Is No Higher 
Than That of the Regular Cone Driven Lathe. 


Gears a1 4-inch face and 
are all cut eight pitch 








hafts are 1 inches in di 
awa meat 2 
g | 
\ll working parts are phos- 
phor bronze bu hed ind are 1} 
perfectly oiled by ae 
splashing of the oil in the 
headstock 
On account of the = sim- 
plicity and small number of 
working parts in the MON 
\RCIHI geared head and the 
small space they occupy, all 
these _ parts Are made 
: ahi, laeger . 
View Showing Parts for 14” and 16” MONARCH Geared Head Lathes. — a. ee 


All Gears Are Drop Forged Steel, Heat Treated. found on lathes this size 
Catalog sent on request. 


The Monarch Machine Tool Co. 
Sidney, Ohio | 








Domestic agents:—Lynd a C Roston, Mass. PB vne H. Van Horn C New Orlear I Char A. Streli ger Cs De | 
Machinery Co., Provide-ce, BR Ammonge’ & Smith C Hart vd. troit, Mich. MeMullen Machinery Co., Grand Rapids, M Federal 

Conn Kemp Machinery Co., Bal timore. Md. V andyc k Church Machinery Sales Co.. Chicago, Ill tadger Packard nery Co | 
Co., New York City, N. Y. Newark Second Hand Machinery Co Milwaukee, W Northern Machinery Co., M eapolis, Minn I 
Newark, N. J Syracuse Supply Co., Syracuse, Buffalo, Rochest Cs rd Wright Ma ae «& Sur ply Co., St. Lo Mo. English 
and Albany, N. Y. Monarch Mach inery Co., Philadelphia, Pa a. Tool & Supply ¢ Kans ( Mo Sunde 1 Machinery & 

S. Miller Machinery Co., Pittsburgh, Pa W. M. Pattison Supply Supply Co., Omaha, Nebr “Hh I dri & Bolthoff Mf. & Supply Co 
Co., Cleveland, O. Coughlin Machinery & Supply Co Toledo, O. Denver, Cok Salt L IHidwe, Cé Salt Lake City, Utah. Gen 1] 
Patterson Tool & Supply Co.. Dayton, O. Vonnegut Machinery Co. eral Machinery C Spokane Hallidie Machinery Co., Seattl 
Indianapolis, Ind. Greensboro Supply C Greensboro, N. C. Oliver Eccles & Smith Co.. Portland, San Franciseo and Ix Angele | 
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HALCOMB STEEL COMPANY 


Manufacturers of High Grade Crucible and Electric Furnace Steel 


Branches 


Chicago 


Henne 





SYRACUSE, N. Y. 


Philadelphia 


Cleveland 


~ 


TCE 





























HUUDEUTEEA ODER TEETER ADEE UOU TPO UEE DUET E ETRE 


STOTT eee 





New York 





PEDUUELEOOUGEEGOUAERDOOOEDOUOEEEEGOREOGUEDORCTEEAGTOED 
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Plain Slide Machine: 


\ 
How many times has work come up to you that is of such a simple nature that it cannot be r \ 
\ handled most profitably on a full automatic screw machine? For instance; studs, screws and ? 
\ \ similar pieces on which there are not more than three operations to be completed. To meet \ | 
\ \ such conditions we have developed the Chicago Plain Slide Machine 
\ 
\ With the exception of the tool ram, which is used in place of a turret, it 1s quite similar in 
\ \ operation to the successful Chicago Automatic Screw Machines { 
aN The ram is unusually heavy and long—giving great bearing surface and insuring perma- 
nent alignment. It is ‘‘T’’ slotted its entire length and any number of tools may be solidly | 


bolted to its flat face. 


Our book ‘“‘Chicago Automatics” thoroughly describes and gives full specifications of 


‘ the Plain Slide Machine. Write us for a copy x better yet, send us prints ol the Y 
work that’s been troubling you—we'll give you time studies by the ‘“‘Chicago”’ method. | 
\ 
\ 
\ 
x 
he 


The John Macnab Machinery Co. 


90 West Street, New York City 
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Where Speed Counts 
Today More Than 


Ever Before 






Shepard Hoist on bracket 
crane. Serving deck beams 
and ship frames to a sunch 
press at the Fore River 
Ship Bldg. Corp , Quincy, 
Mass. 





N THIS PLANT are being hurried to completion a large part of 
the shipping, destined for both war and commerce, which the 
country needs. 

Equipment is being driven to the limit of its speed and capacity. Yet 
it must stand up to the strain. The work must not be interrupted by 
failures or breakdowns. 

It is such duty that brings out the inherent strength and reliability of 
the Shepard Hoist. It is constructed to maintain permanently the 
correct alignment of all running parts. ‘The distinctive Shepard 
Balanced Drive Joes that. And the positive automatic lubrication, with 
total exclusion of dirt, insures smooth running— indefinitely. In 
every detail the Shepard Hoist is designed and built to stand up con- 
tinuously under the most trying service. 


Let us help you select from the Shepard Line a Hoist to 
fill your individual requirements—a hoist that you can 
rely on for interrupted service. Ask for Bulletin A. 


A 


ELECTRIC CRANE & HOIST 


co. 
pittoereaa MONTOUR NY "Sncaco” 


FONTREAL- RELSOURE ASTRO: LONDON 
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Women Must Take the Place of Men 
War Has Compelled a Readjustment of Labor 











The change as far as nut turning Is 






concerned can be quickly and 
easily effected by giving — the 
unskilled worker the 


FAVORITE ‘ihe’ WRENCH 


thus doing away with all possibil 
itv of the lost motion considered 
vravoidable with the old-fashioned 


open end wrenches 


Built Strong 
For Rough Usage. 





The FAVORITE wrench works with a quick, positive ratchet movement. No 
removing of wrench from nut at every half turn to take a fresh hold. Has socket 
form of head and cannot slip off the nut and injure either nut or operator. 


Let us tell you all about the FAVORITE. 


GREENE, TWEED & CO. 


Sole Manufacturers 109 Duane St., New York 


+ 
UOLURERDEROTEDUETORDEEEEDODERO ATER EOE EOTOGER EE EDE ROU R CUETO EDO ENE me teen CUPUCUEOCCEEDEOPEREOCEROOTOEEODTDEOOTEE TOO ! 
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Where Speed Counts 
Today More Than 


Ever Before 
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Shepard Hoist on bracket 
crane. Serving deck beams 
and shin frames to a ounch 
press at the Fore River 
Ship Bldg. Corp , Quincy, 
Mass. 
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N THIS PLANT are being hurried to completion a large part of 
the shipping, destined for both war and commerce, which the 
country needs. 


Equipment is being driven to the limit of its speed and capacity. Yet 
it must stand up to the strain. The work must not be interrupted by 
‘ failures or breakdowns. 


It is such duty that brings out the inherent strength and reliability of 
the Shepard Hoist. It is constructed to maintain permanently the 
correct alignment of all running parts. ‘The distinctive Shepard 
Balanced Drive does that. And the positive automatic lubrication, with 
total exclusion of dirt, insures smooth running—indefinitely. In 
every detail the Shepard Hoist is designed and built to stand up con- 
tinuously under the most trying service. 


Let us help you select from the Shepard Line a Hoist to 
fill your individual requirements—a hoist that you can 
rely on for interrupted service. Ask for Bulletin A. 
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Women Must Take the Place of Men 
War Has Compelled a Readjustment of Labor 
















The change as far as nut turning is 
concerned can be quickly and 
easily effected by giving the 

unskilled worker the 


FAVORITE ‘ihe’ WRENCH 


thus doing away with all possibil 
itv of the lost motion considered 
vravoidable with the old-fashioned 


open end wrenches 


Built Strong 
For Rough Usage. 





The FAVORITE wrench works with a quick, positive ratchet movement. No 
removing of wrench from nut at every half turn to take a fresh hold. Has socket 


form of head and cannot slip off the nut and injure either nut or operator 
Let us tell you all about the FAVORITE. 


GREENE, TWEED & CO. 


Sole Manufacturers 109 Duane St., New York 
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TOWNSEND 
DISC 
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18 inches 
and 
24 inches 


Built by 


G.-S. Machine 


Tool Co. 
Fitchburg, Mass. 
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Cutting off— 


Cutting-off 
Costs 


(707; 
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With a V-shaped cutter leading and a square shaped cutter 

finishing off, one taking an up cut and the other a down cut, 

both at the same time, you can do double the amount ol 

work on one cutting-off machine, getting a square cut, and 
ving any sideway strain on machine or bearings 


one advantage of the 


Hurlbut’s Patent Cutting -Off 
and Centering Machine 


| Patent 7 } RI surely d aettinae the ¢ ¢ it 


f doing it 


4 


The Hurlbut-Rogers Machinery Co. 
South Sudbury, Mass., U.S. A. 
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Be Ne Pee, WA 
ewzsatiae From Plumbers Safety “Chain to ships ‘Anchor Chain = Texoe Wann f 
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THE COMPLETE CHAIN LINE 


We manufacture every style of Welded and Weldless Chain. Adapted 
= for every possible purpose that requires chain. Working samples of any or 
all patterns will be promptly submitted upon application. 

Perhaps you have a chain problem to solve. If so, our Experimental 
and Efficiency Department, which confines all its efforts to studying the 
wants of our customers, is at your service. 


AMERICAN CHAIN COMPANY, Inc. 














™ . tl WT 


I} 


TTT aa 


BRIDGEPORT, CONN., U.S. A. 
San Francisco Office: Chicago Office: Boston Office: 
714 St. Clair Building 529 West 12th Street 107 Massachusetts Ave. 
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| 


In Canada—DOMINION CHAIN CO., Ltd., Niagara Falls, Ont. 


ar Chain Manufacturers in the World 
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The F oo Word 


In Grinders Is 


meHardord |) 


Strictly Up-to-Date with 
Every Convenience Making 9 
for the Greatest Efficiency 
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One of those reliable, handy tools 
] busy because of its general use- 


When it comes Boag rrinding flat sur- 
faces of pieces o8 or even ES &. 
wide, the HARTFORD gets the pref- 
erence over more cor apes ated srind- 
rs, because it is easy t« vuijust ind 

rate, due to simple construction Capacity 8-in. x 30-in. x 12-in. 

(\s many as sixty HARTFORDS are 
used in one of the largest American 
plants—purchased through one dealer. 
Costs no more than other Grinders of 
smaller capacity and less durability 

Just now prompt shipments can be 
made—ten days to two weeks 


Send for illustrated Catalogue 
and order through your regular 
dealer. 


National Machine Co. 


111-135 Sheldon St., Hartford, Conn., U.S. A. 
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HOEFER HEADS 


To a rapidly increasing number of friends we render the 
Happiest Greetings of The New Year. Each year has 
seen hundreds upon hundreds of new friends added to the 


list to whom we send good wishes. 


Five years ago, only, Hoefer Heads were almost unknown. 
To-day, throughout the country—north, south, east and : 


west —the name Hoefer reflects good will. 


This year, as always, we greet our friends with the same 
buoyant outlook, assuring them of increased output, high- 
est quality and efficiency, and a lowering of drilling costs, 


wherefore, our never-to-be-forgotten slogan: 


TUULEGRUREO DURE ED ERUEEELODLUERLROOLEAGUEERARGEDAAEDRPOGbaee Gut 


“Let Hoefer Heads Drill Your Multiple Holes’’ 


Grer Mre.@ Freeport, Ill, U.S.A. 
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LATROBE ELECTRIC STEEL CO. 
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CHUCK COMPANY 
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Drill Press Vise 
“The Handy Tool” 


Chis Vise is designed tor holding work on a drill table It is similar in construction to the 
Skinner P1 r Chuck, but more portable and convenient for use on a drill. It can also be used 
to advantage on Planers, Shapers, Milling Machines, et 

BODY Carefully machined and highly finished casting, provided with lugs on side s Se 
mav be used at right angles 

JAWS—OF g | proportion with steel faces. \" grooves can be cut in these jaws for holding 
round work Instant adjustment can be made trom O to greatest capacity Hither 
straight or taper work can be held 

SCREWS—Se ind holding strip of crucible steel, and set screws and nuts hardened 
WRENCH \ cast irdened forged ste rel urnished with each vis¢ 

FIT TING—Bolted to drill, planer, miller or shaper by ears at both ends of vis Vise also has 
flange on all sides for clamping 


We shall be glad to send a Catalog illustrating our entire line of Lathe ind Planer Chucks 


18, | 











THE SKINNER 





Factory and Main Office: 





NEW BRITAIN, CONN., U. S. A. Ne Jew J Pounds Re 


New York Office: 94 Reade Street { { " 7 


San Francisco Office: Rialto Building 2 
London Office: 149 Queen Victoria Street ; 
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“The Most Satisfactory Flooring That 
We Have Ever Found for a Boiler Shop” 


Such is the opinion ol Mr. M. F. Moore, Asst. to 
President, Kewanee Boiler Co. It is supplemented by 
the further statement: 
We do not know of a manufacturing plant tha isash 
; 


Hi ictory; as a matter of tact 


on ooring as a boiler 





have tried a number of different kinds of floor.”’ 





This is the word of the man who knows. The photo 
graph bears out what he says about the severity of the 
service It also shows how wonderfully the floor ha: 
stood up. 

Bene h these blocks the 

these h ive boilers The 
lock to bas he surf 


| } 
the tough wood fibre mats 


t 
pl 
i 


‘ ishion 


his proves that sound principle 
randy. Wood Block Floor and s 
ot usefulness at lowest upkeep cost 
Surely when you are considering the floorins 
avail vourself of such an unequaled guarantee 


Write for Booklet 


where 
ig Departme 


ques 
poses & Lord Tie Company, Inc. 
Dept C, Railway Exchange, Chicago 
BRANCH OFFIC# 











Jfandf, Interior Wood Block Floor in Plant of Kewanee Boiler Co., Kewanee, Ti. 
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COCUUNOOOOETNCASEEENDEOINE 


Trueing Up 
Grinding Wheels 


UVUDIVONUALOOAAAAUEAAAT NAL 





With the advent of the H. P.diamondless 


wheel truer the high cost of trueing up grinding 
wheels with diamond bort is eliminated. 

With a large number of cutters, free from vibra- 
tion, this H. P. Abrasive Wheel Truer will prove 
a welcome tool in the grinding room, is capable 
of a greater range of work than are diamond 
truers and is much less expensive 

An apprentice or unskilled laborer can operate 


the H. P 





Descriptive circular containing full 
particulars gladly sent to any address. 


THE H. P. COMPANY 


45 East Fort St., Detroit, Mich. 
SVUUEVUAVAVANVUGGNDONU ALAA OGYEVOEUONOEADAOOEDOEDAOODOEOOOUOOONEOODOOU OOOO OCU OOOOOOGOOOEOOEUEOOOU EOEUOOUEL 


SOVUATHTAUVOOOUVGGUOUUOOOOUNEOOOUUUOOOGUUONOOUOOOOUUOEUOUOUUNNN 
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The Ideal Die 




















makes it possible for you to obtain clean, 


absolutely accurate threads at a 


ol prodi tion 


traight, 
fast rate 
The Ideal Self-Opening Die is simple in con- 
struction, has fewer parts than any similar 
tool; can be quickly and easily taken apart; 
Cuts either right or left hand threads 


A.iditional equipment makes it possible for 
of Ideal Dies 


us to make deliveries in time 


for your requirements 


Ideal Tool & 


Manufacturing Co. 
BEAVER FALLS, PA. 
H B. EATON & CO 
B. EA! 








144 I Boston, Mass 
I f Distributors 

H E. BARTON TOOL CO 
106 South Joff -rson St. Cl ue il 


Wests Dis! 
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TURRET LATHES 


have ample power for pulling the heaviest sustained cutting in 
high speed steels or stellite, with enough reserve to eliminate the 
slightest tendency to chatter. 











Libby Construction spells power in its every detail— every 
part is built to take high power. The headstock gears are broad 
faced and of coarse pitch. Due to the geared drive the full power | 
of the constant speed belt is behind every cut regardless of the ' 
speed used. i 


are doing in various classes of shops. The time records will 
interest you. Or, if you want to investigate from the stand- 
point of yourown work, send your blueprintsfortimeestimates. 


INTERNATIONAL MACHINE TOOL CO. 


Indianapolis, Ind. 


Get our special booklets showing the class of work Libby Lathes a j 















AGENTS Bowman-Blackman Machine Tool Co., St. Louis, Mo Brown & Zortman Machinery Co 
Pittsburgh, Pa.; Eccles & Smith Co., San Francisco, Cal., Los Angeles, Cal., Portland, Ore.; E. L. Essk 
Machinery Co., Chicago, Il., and Milwaukee, Wi H. W. Petrie, Ltd., Toronto, Ont ind Montreal 
(ue Strong, Carlisle & Hammond Co., Detroit, Mich., and Cleveland, Ohio: Vandyek-Churebill & ( 
New York, N. Y., New Haven, Conn., and Philadelphia, Pa Syracuse Supply Co., Syracuse and Buffalo 
N Coats Machine Tool Co., Ltd., London, kng.: Ugo Violini & Co., Milan, Ital Isnosskolt & ¢ 





Petrograd, Moscow and Ekaterinburg, Russia 
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i ” 
| We needed it ourselves—! 


] 


In i wn mm. VW I \\ | ( lo } LKINE rine LOOIS, 
Ss an i the need 
| and | 4 ( : J 
i] nder. f.asil SU", oO the wor 
aR ; ; 
t ( I I I] « ( ul vA ne 
ee oe , ] ‘ | : : } oe cs 
pa I 11)Cl Was CTISCICSS L© Du and operate a Dig 
machine that wou waste space and power and cost 
more, so we desigt nd built the 


BRIDGEPORT SURFACE 
GRINDER 


and you will find it as handy a machine in vour shop 


ae 
as we doin ours 


Solid onstruction, amptk weight and strengtl 
] ° ° . ] am. ] 
large Capaclil it is a thoroughh fTood macnine and 
ipGEPORT 17 : ° 
BRIDGE you should KNOW more about it 


* ple AND 
MACHINE CO 
ye! ror a circular toda 


Bridgeport Die & Machine Co. 


Bridgeport, Conn., U.S. A. 

















Airplanes 
Machine Guns 
Automobiles 


thev’re slow 


RANT Pneumatic Shell Riveter 





it | , 1} sure oft SO to 100 
\\ 


LOOO blo per mil 


Now, ju you can appt ate 1 eed 
+ ‘nat an creat will he the hae 


Our catalog is more explicit; Shall we send it? 


The Grant Mf¢é. & Machine Co. 


85 Silliman Ave., Bridgeport, Conn. 














January 5, 1918 Buying—AMERICAN MACHINIS T—Sectton 35 


FIOLYOLDCI[E 


New Model 
5000-ib. Capacity 


Put in a better trucking system so vou can handle your material morte 





rapidly, more economically, and with far less labor 


Here is a New Modei Holyoke to do it with. It is our Model RL-10, 
and has all the good teatures found on the regular Holvoke, but is larger 
and heavier than the other types. It has our well-known roll lift, and the 
easy and safe raising and lowering device. ‘The load is handled by the 
handle.” Whees are equipped with Hvatt Roller Bearings. It is an all 


metal truck. 


This model has already become very popular as numerous repeat 
orders attest. Write at once for full particulars and price. 


HOLYOKE TRUCK CO. 
Main Office and Factory: 
128 Race St., Holyoke, Mass. 


‘ York Office 
44 Whitel Street, Suite 701, T B 1 4526 


OS S Dearbor “treet, Tel. Har IS 
























HREADING 


PIPE NIPPLES BOLTS 





Send for Catalog 


THE OSTER MFG. CO. 


2109 E. 61st Street 
CLEVELAND, OHIO, U. S. A. 
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This Shuster 
“Elastic Rotary” 


(Trade Mark) 


Blow Riveting Machine 


is one of EIGHT in constant opera- 
tion at the plant of Dayton En- 
gineering Laboratories Co. 

It delivers a rotary blow of just 
the right force, in just the right 
spot every time, and there are no 
bent rivets or broken work. ‘The 
output is high class and the costs 
are low. 


How about your riveted work? Catalogue 
41 will be sent on request. 


THE F. B. SHUSTER CO. 
New Haven, Conn. 
Formerly John Adt & Son Established 1866 


Also makers of Automatic Wire 
Straightening and Cutting Machinery. 


sheceetancceaeciel POREEEEEDEOEEOEOREEARORREEEEATEREEEE EE EELEREEEEEEEAR EEE TEE EEEOOTREEREOREEEEREREEREGOCEEEEROREEEEOOREEAOEERREREOGERERERRREEEOGREEEEGRE EER ttaaaee 
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and be certain the 


—<—$= 
You Can Cut Your Cams—Better and Cheaper 


‘y are going to cut right with a 


‘“Rowbottom” Universal 


Cam Milling Machine 


which is especially designed for cut- 
ting box or face cams and drum or 
side cams. Moreover any style of 
cut can be handled easily with the 
*Rowbottom.”’ 


Have you our Catalog 
Better send for it today. 


The Rowbottom Machine Company 


W: 


Fact 


aterbury, Conn. 


ory at Waterville, Conn. 
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“The Drill Chuck that 
Drill Makers Recommend” 


Not only are JACOBS CHUCKS 
recommended because they are well 
designed and made of the finest ma- 
terials, but because 
they are so gener- 
ally used in. all 
shops that newly 
hired operators do 
their work at their 
maximum speed. 


ss 
SORE 








The Jacobs 
Manufacturing Co. 


Hartford, Conn. 
U.S. A. 
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ADJUSTABLE 


UNIVERSAL 
COUNTERBORE 
END MILL AND 


BORING TOOL 


This tool is a great saving to high speed tool users. It would take hun- 
dreds of dollars worth of solid tools to do what one Hall Universal 
Counterbore will do. This tool 


Takes the Place of a Complete 
Set of Solid Tools 


and will save money in any shop. The two interchangeable cutter 
blades are easily adjusted by the right and left hand screws shown in 
the illustration. They are sharpened on four sides, so you can use the 
same blades for counterboring, end milling, hollow milling, boring, spot 


facing. Special shape cutters can be used 


These tools can also be used to great advantage on automat screw 
machines. They are made in various sizes. Write for further informa- 


hron and price 


Hall Manufacturing Co., Abington, Mass. 














+3; 
4 
$F 
Sh ‘ 
Instant Start or Stop at Any Part of Your Shop | — 
The Moore & White High Speed Clutch Cut-off : 
cap makes a partial shutdown instantaneous. This 
facilitates repairs, minimizes idle time, prevents ri 
injury and heavy payments for damages ae 
I 
With the growing use of high-speed machinery, A 
having driving shafts running 400 to 3000 R.P.M.., S 
the need for this dependable clutch increases 
For high-speed work this clutch is indispensable Boe 
. . a 
smi ameter, better balance, better lubrica b 
maller diameter 21-in. High-Speed Friction Cut-Off ¢ oupling ety 
tion, greater resistance to wear. with Adiusting Ring and Follower Removed us se, 








Let Us Hear of Your 


Particular Problem 


Send for Catalog E 


The Moore & White 
Company 


2701-2731 North 15th Street 
Philadelphia, U. S. A. 
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COMPRESSED AIR POWER 
WILL SPEED THE WORK 
ON THE ASSEMBLY FLOOR 


Labor scarce? \ir tools will enable yvour under-manned 


assembly room to vastly increase its output. 


Air tools are ready and waiting to double the ability of every 


man—to meet that every day increasing demand 


‘To operate the tools you need reliable air DOWRCI need 11 now! 


“INGERSOLL-ROGLER” 
AIR COMPRESSORS 


are ready for your need. ‘They are being built in quantities for 
immediate delivery. Sizes range from 2 to 20 tool 


They are dependable, highly ethcient, and economical to 
operate and maintain. 


Ask for Bulletins. 


Class ‘‘ER’’ Power Driven Class ‘‘FR’’ Steam Driven 
Bulletin 3130 Bulletin 3031 


INGERSOLL-RAND COMPANY 
11 Broadway, New York 165 Q. Victoria St., London 


Offices the W 1 Over 


Condensing Plants Vacuum Pumps Pneumatic Tools 


256-C 
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AND NOW you can get ieralees straight i milling ¢ cutters with seeth o 
S] ELLITE—the lene and most deratie eateoie! known! This an- 


nouncement will usher in an era of speed, efficiency and economy never before known in milling. 


FOR STELLITE mnilieng cutters will do cutteris made of nickel steel—cast about teeth 

/e the work of and outlast any othercut- of STELLITE. STELLITE cutters may 

ter. And amy machinist can re-sharpen them _ be worked in pairs or gangs the teeth cut- 

in one-third the time —an Important saving. ting on the face and both sides . The line is 

THEN, whenever it is necess: iry to b: ick- offered in diameters of 32 32a 45 42, 5, 6,7; 

grind the cutter—a machinist right in your own and 8",and in standard widths, ranging from 
we he 


plant can de it—in nominal time. No send ing 7-16 to I 3 
the tool away. N Oo costly ch: irges for recutting. W R | TE for descriptive folder today or 
get in touch with nearest service station. 


THE body ofa STELLITE MILLING ¢g 
Stellite— not steel, but its master| 


Patentees &3 Sole Home Orrice €9% PLrant 
ManfeBtercrs THE HAYNES STELLITE CoO. koxomo.inp. 


1829 Lytton Building, Chicag: » Al BrancuH Offices: 120 Broadway New York, N. Y. 
1370 ee bscot Buildi ling, Deu , Mich. 2220 Farmers 3ank Building, Pittsburg, Pa. 
ae AN REA Hy AO f at NS CCC A IN i {LM .0A AAR AT 
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America went to Eurépe 





\ FEW years ago, American manufacturers looked to Europe 
for the finest in steel ball construction. ‘Today, Hoover 

supplies America—and Europe as well. 

Lhe Hoover Chrome Steel Ball does what no foreign ball ever 


did—it eliminates breakage in service. The hard surface, tough 
center construction provides for steel contraction and expansion 


and allows for fatigue in service. 


Not a single report of breakage in four years with billions in 


service—that’s the Hoover record—the reason for a demand of 


25,060,000 balls daily. They are the result of the most scientific 
manufacturing and measuring systems ever known in the steel 
ball industry—accurate to .0001. 





95% of all cars carry them—used by manufacturers everywhere. 
An extensive research laboratory service will make-to-order the 
ball for your particular need. Today—send for booklet—gladly 
sent upon request. 


Hoover Steel Ball Co., Ann Arbor, Mich. 


HOOVE 








N OW Europe comes to AMERICA 


STEEL 
BALLS 











B AMERIC 


‘wing 


A Typical Job for 


Mt) 1) 4 





Cap Bearings That Require 
Accurate Alignment 


La im Sh what hickne t! 
rdjusted to, ar i\ ! is solid brass, with sides 
mooth and parall Nore the shims for the opposite 
cle l n thickness 
That n 

Closer, mor irate shimmi lone wit Laminum 
Shin And the eed with which they idjusted 
cut labor expe t i | ind repairing 


Laminated Shim Company 
533 Canal Street, New York City 
1216 Dime Bank Building, Detroit, Mich. 
Weiss-Bosley Company, St. Louis, Mo 


English Agent: 


A. Rotherme!l, 6 Great Mariborough St W 


London 


R 


TOPOPEOUCECORUNOOUDOCEEDEOEO EO ONO ECORERODIOODE TITTTILL 


Why a 
“Standard” 


\ctual service tests have 
“Standard” 
L)rills and Grinders 
represent the highest 
achievement, both elec 


PITTI 


DOULA 


“ 


proved that 





trically and mechanic 
ally Thev are of unit 
construction yper 
ite under direct or 
ilternating cur 
ents 
ia 
; y kxtremely high power is 
ny \ 
bearin Chey re 


because their users 


Write us for bulletin 
and full information 





THE STANDARD 
ELECTRIC TOOL CO. 
Cincinnati, Ohio 


Fevers TELL LL ieensaneuenent 


AN 


CUCOPPEREEEPEOURE REELED EOE 





mn On 


MACHINIST 


S 


beeenaseaeuiinaanl 


TT) od 


Laminum Shimming 











Write for this free sample shim of Laminum. It’s 
built up of a number of layers of .002-inch brass, 


held firmly together by metallic binder, 


easily peeled to any desired thickness. 


a yet 
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COTE eee 


How Globe -Wernicke Cuts 
Sawing Costs 


COUATERAREN LEA UASEEO OGRA EEUAER SETTER AEE EEAOGEOEI TET EEAEEUEULEMAEE tine 


HTS 





3 


POOOUTECOECOTOOOOOROREA ETN EN Ett 


UL 


reeeeeeninety 






Reliance Swing 
Saw 


TTL 


Heenan 


Write today 
No cost « 


fe il 


or oblic 


mw oft 


THE RENO-KAETKER 
ELECTRIC COMPANY 


612 Baymiller St., Oo. 


particulars 


Cincinnati 


\ | ( ‘ I 


Hin 
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Grinding, Polishing and Finishing 
At a Marvelous Rate 





A new line of Patented Abrasive Finishing Machines that will increase production and at the Lin 
time cut costs in half 


For instance, a manufacturer was doing a job in the old way that took him seventeen hours to turn 
out. By installing a Blevnev Two-Belt, Grinding, Polishing and Finishing Machine he finished 1 
iob in 40 minutes' 


) > I 
SOU 1 nove 


Another manutacturer finished the curvature of the nose of 3-inch shells at the rate of 
with the 


BLEV NE 


The largest Tap, Die and Gauge manufacturers in this country use these machines on their work 
effecting large economies and producing superior work 


PATENT 
TWO-BELT 
SYSTEM 





Then there is a brass bed manufacturer who finished all the tubes required for 50 beds in one hour, 
giving them a satin finish. Three boys were operating the machine 


Blevney Grinding, Polishing and Finishing Machines are in use by many of the leading concerns, 
throughout the country. ‘These machines are made in several types to 
take care of all kinds of work. Every polishing department should 


have one or more. All machines can be operated by boys or inex 
perienced help. The possibilities for increased production, and labor 
and other economies, are enormous very shop in the country 


without them should write us for Bulletin and prices 


BLEVNEY MACHINE COMPANY m= 


(Until Nov. Ist, 209-213 Parkhurst St., Newark, N. J. 
AFTER NOV. ist 


GREENFIELD, MASS. 


Something About 
the Principle of 
These Machines 


I 
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\ll kinds of lathe work on short notice with 


The Universal Turret Toolpost 
Tools furnished complete are always accessible 
ind ready for work. Not necessary to wait for 
long delivery of turret lathe--change over your 
engine lathe and save time. Start the work now 


TUE eee eee 
COUDEDESECOROEOOOODORUEOEUEORUROREOEOE ENON GONE 


Immediate deliveries 


MAGNA MACHINE COMPANY 


Suite 481, 50 Church St., New York 


VONNORONEOOOORONTO OO OOEED 


SUT 





ST 


Canedy-Otto Medium Priced “The Quality Line” — 
Floor Radial Drill No. 101 : Punching, Shearing and Forging Machines 
= and Machinery Equipment for Shipyards, 
= Steel Car Plants, Rolling Mills, Bridge and 
Has already earned the stamp of approval Structural Works. 


(See new cut in Feb. 21st tssue) 


from the increasing number of manutacturers 


Hin 


using it. Produced to meet the exacting 
demand for a_ sturdy, rugged, well-built 
machine, to sell at medium price and give first 
‘ class service, it has more than demonstrated 
these qualities. Furnished with 2} ft. or 3} ft 


arm. Four instantaneous speed changes 


PUDSULUDEDOOEOPOADERROEDEONORSADEAOREERDEGOENE 


2) ft. Arm—Power Feed $510.00 
3) ft. Arm—Power Feed 550.00 
2) ft. Armm—Lever Feed 435.00 
3) ft. Arm—Lever Feed 460.00 





Leading jobbers and machinery dealers carry it 
in stock. Descriptive literature sent on request. 
Horizontal Bending and Forming 


Machine 


All machines are built of steel and semi-steel 
with hammered steel shaft and phosphor bronze 
bearings Our workmen have had many years of 
experience in building these high-grade machines 


Our aim is “QUALITY.” 


Our catalog will show some of the 350 styles and sizes. 


The Long & Allstatter Co. 


HAMILTON, OHIO, U. S. A. 


TTL eS UU ed 


Canedy-Otto Manufacturing 
Company 


Manufacturers of Forges, Blowers, Post Drills, Upright 
Drills, Radial Drills, Lathes. 


Chicago Heights, III. 


ULL LULL LLL LLL 
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New CATALOGUE 
No./0 Now READY 


Bullet holes are de- 
structive. Drill holes 
made by National Drills 
are important construct- 
ive factors in every con- 
trivance of Industry. 






NATIONAL TWIST DRILL & TOOL CO. 
Detrot~t M2 chtga mW 
NEW YORK OFFICE-50 CHURCH ST. CHICAGO OFFICE- 104-106 SOUTH JEFFERSON ST. 


f 
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America Divided 


In this time of unprecedented national peril and world peril, do you want 
{merica to be one nation, strong with the strength of unity? Or do 
you want America split with perhaps half a dozen sections, 
weak with the ills and evils of sectionalism? 


THIS LAST IS NO DANGER BORN OF 
hysterical dream \merica has been committed by) 
ict of Congress to a course leading toward sucl 

lisastrous result, and this split in national life will 
begin July 1, 1918 unless the present law be 


iltered 
Here is the situation 


MODERN NATIONS ARE BOUND TO 
gether not so much by the machinery oi govern 
ment as by Ideas Fundamental ideas held in 
common by all, fully exchanged so that distantly 
placed people may understand and sympathize 
with each other-—-these are what bring a nation 
together and what hold it together. 


THE GREATEST INSTRUMENT AND 
medium for the constant dissemination of these big 
nation-binding ideas is the press— particularly the 
weekly and monthly periodicals. ‘These periodicals 
have not local or sectional bias; they go to all parts 
of America, and serve all parts alike; their great 
service is in helping bring all parts close together 
into one through a common understanding 


THESE NATION-RINDING PERIODICALS 


ire confronted with certain injurv and destruction 
which means loss to vou personallv, and loss to 
vour countr Postal le gislation was introduce: 
the present Revenue Bill ind is now law vhicl 
livides the counti up int ones’ and increases 
the average carrving charge upon magazines and 
periodicals about 300 per cent is much as 900 per 
cent tor the more rem ote sections of the country 
bhi reast iries If t 00) er cent 


[HIS MEASURE IS A TAX-GATHERING 
contrivance it rf upon idea upon that 
spreading of ideas which hold us together and 
inspires us as a nation. The Post Office was never 
designed as a tax-gathering contrivance; it was 
ba ically designed to give service to the peopl 

to all t people at the ime rat The Post Office 


should not be perverted from its noble purpose 


AND ANY SUCH METHOD OF TAXATION 
is not necessary in order to tax the publishers’ 
profits he publishers are not trying to evade 
taxation. They will gladly accept any rate of tax 
upon their profits that may be levied. Most of 
them have gone on record as being w.lling to turn 
over to the Government their entire net profits tor 
the period of the war. 


This measure, through its ‘‘zone’’ system will 
have the following disastrous consequences 


1. It will destroy a large part of the periodicals 
of the country. You will lose the magazines that 
have kept you informed on your country’s problems, 
that have helped you in your work. Your children 
will lose the clean publications that have entertained 
and help educate them. And eventually such magazines 
as do survive will have to pass their unnecessary increase 
in cost on to you in case you live at a distance from any 
publishing center. It amountstothis: You are fined 
because your occupation or your preference prevents 
your living in New York. 


2. Infinitely more serious, this ‘‘zone’’ system will 
result in dividing the country into sections, each 
developing its sectional ideas. The nation will be 
split into an East, a Middle West, a Pacific Coast, 
a South, a Southwest. And this split will be made 
in the world’s greatest crisis, when we should be striv- 
ing for union rather than disunion—when North should 
be bound to South and East bound to West by the con- 
stant flow of ideas—-National Ideas. 


This is the time of all times when America must 
be a united America—one nation strong with the 
streneth of unity. 





Office Department 


s 10) O00) OO) 


Let your influence be used to that end 


Write your Congressman and demand the repeal of the iniquitous postal amendment 


GERTRUDE ATHERTON 
ALICE DUER MILLER 
ULIAN STREET 


THE AUTHORS’ LEAGUE of AMERICA, INC. 


REX BEACH, President 


Executive Committee 


GELET BURGESS CHANNING POLLOCK 
HARVEY O’HIGGINS LEROY SCOTT 


LOUIS JOSEPH VANCE HELEN S. WOODRUFF 
GEORGE BARR McCUTCHEON 
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Speedily Pay for Themselves— 


The Barker Wrenchless Chuck -because of its simple operation in firmly 
gripping the work——diminishes the time between cuts to an 1tota. You need 
only pull the lever. The work is centered automatically. ‘Time is gained, 
trouble is prevented, and production is speedily increased 


The internal gears ‘“‘B”’ and “‘A”’ do not revolve, one being fixed to the casing, 


the other being fastened to the hand lever. Center gear “D”’ and cam “E” 
revolve with the Chuck-——connection always being maintained with the 
internal gears through pinions in spider “‘C”’ which revolves in the same 
direction at about one-third the R.P.M. of the Chuck. 


When it is desired to operate the Chuck, the hand lever is moved, this move- 
ment being imparted through the inside set of pinions to the cam, thereby 
causing the opening and closing of the chuck jaws while the Chuck is in any 


position——in motion or at rest. 


If you wish a Chuck that soon pays for 
itself, write for Barker particulars. 


Thomas Elevator Company 
20 South Hoyne Avenue, Chicago, III. 
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hing Lathe No. 190 Universal Grinder 








Every Equipment 


from a bare machine to 
a complete Universal 


You may see just the 
machine that you want 
Our service department 
will go to no end of trouble 
discussing your particular 
problem and guiding you 
to ultimate complete satis- 
faction 





d Threading 


chine 


Ma 


, sf ; 
l et ut senda waior. 


‘*Wells’’ Machinery Division 


Greenfield Tap & Die Corp. 
Greenfield, Mass. 





Lua Twist Drill tirinder 
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We can make thirty-day delivery on Amalgamated 


Turning and Boring Machines, delivering ten ma- 


chines per day. No skilled labor is required to 


operate these machines. 


Amalgamated 
Turning and Boring 
~ Machines 


hold all international records for this work. 


They will save you a high percentage of labor over 


the ordinary lathe. 


Catalog gladly sent on request. 


Amalgamated Machinery 


Corporation 
72 West Adams St., Chicago, IIl. 












































: DISSTON PATENT SECTIONAL 
5 INTERLOCKED INSERTED TOOTH 
: CIRCULAR MILLING SAW 
Patent applied for 
Specially designed for cutting structural work, hard rails, irregular shapes, etc. 
Write us for information—details. Give us an opportunity to demonstrate 
; what we can do for you in the line of Milling Saws—from the very largest to the 
: smallest diameter, Solid or Inserted Tooth. 
Henry Disston & Sons, Incorporated 
2 KEYSTONE SAW, TOOL, STEEL AND FILE WORKS Philadelphia, U. S. A. 
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Specialization is the Modern Method 
for stated oaniine 


Speed d machine do one thing and do it well 






tionally well— 


“i ) 


No. 1 wemaasinnes oe Grinder 


was ce gned rmanu ring snap or master gauge 
inches in length, regard « 
I " It ind wn 1 
| , ! iges to I 
nd ent wor i 
I be) I I 
iN é ic] 
We make the ! rm ther pulley or ter driven 
\ pré then 
\ I lity 


The Steel Products Engineering Co. 


Springheld, Ohio 


vim THOR seneanneny " " Ww ul HOPUATONDOEEDEDGD EEN 


winnie 


TUTTTUOOVER EGER ROUTER RODEECOERTTNONN 
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Buildings and bridges are wrecked to make room for new, when the 


3 old ones get out of date: thousands of dollars are spent on special 
an e machinery to save afew minutes’ time in manufacturing— ‘the best 


in method and equipment is in demand today, and yet some 


! shops are still using old-fashioned, out-of-date vises—the kind 
| oo oOo . they used to use in the blacksmith shop thirty vears ago 


The 


/ sSTARRE?T> 
‘IMPROVED 


“VISE 


is not built to compete with tools whose low 
price is their only recommendation; it is built 
for buyers who will appreciate its advantages 

the adjustable position handle, the positive 
lock swivel base, the adjustable taper holdin; 
ittachments, the guarantee that stands behind 


{ tiie goods 


We have a little booklet, ‘“‘Something New 
in Vises’’—-send for it today—now! 





Athol Machine Company 
Athol, Mass., U.S. A. 





STARRETT 
No. 710 with 
No. 193 Taper 











Why should you choose 
a Laidlaw Compressor? 
Because one customer writes: 


“Kindly enter our order for (2), 17-10-14, class 


ae hag ya Laidlaw Feather Valve Com- le ther Valve 


“In placing the above order with you for our com- 
pressor equipment, for our Homestead lease, South ; 
of Carterville, would say that we have based out : 


decision entirely upon the operation of the Feather 
valve compressor purchased recently from you, tor 


our Cumberland Air Plant at Prosperity.” Motor, Steam or Reit Drrve 


Another customer says: 


I have a Laidlaw Compressor running 








ilongside a - (naming a well-known 
make), and the Laidlaw is worth two of them 
It is the best Compressor owned by the --— 
Company 


Right right material ands skilled 
workmanship make the Laidlaw Compre 
good com Add to thi uprer 
eff t | } Valve and y I 
pr th will g SERVIC! t 
pr t 
I {} 1 F 


WORTHINGTON 
Pump and Machinery 
CORPORATION 


New York, 115 Broadway 


Laidlaw Works, 
Cincinnati, Ohio 
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FAFNIR BEARING COMPANY 


vy Lenser 





CCACO OFFICE, 39 Soveh Cimten Suwet 





NEW BRITAIN, CONNECTICUT 








THE FAFPNIR BEARING CoO. 


CONRAD PATENT LICENSEE 


NEW BRITAIN, CONN. 
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Stewart Furnaces 
Making Automobile Rims 


' 
Rolling out s | rims for automobile wheels 1s work for a roll that can 





stand enormous pressure. 
The Standard Parts Co. of Cleveland takes no chances with the rolls 
thev use in making automobile rims. ‘Thev make their own rolls 
wel as the pressure spindles t! t hold the rolls, nd for the heat 
we 


| STEWART FURNACES 


\t une time the eel used in the rims must undergo he treatment. In 

this work the simple control for vhich Ste rt Furnaces art aca ilso plavs an 

important part: the untform quality of the rin the absolute dependability on 
hich the Standard Parts Co. insist in all r products 1s largel ittained 
Stewart Furnacs 


| 
| Stewart Furnaces will help to put untiorm| ¢ ial in your products—at 


less cost We will prove that to you in your own shops —-and with no cost to vou 
| whatsoever if the work of the “Stewart 1s not entirely satisiactor 


Ask for our 30-day trial plan. 


Chicago Flexible Shaft Company 


162 Ontario Street, Chicago, IIL. 
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Better Belting Will 
Cost You Less 


Impossible? Not at all. Figure vour belting 
costs right -which too many belt users don t 
do—and you'll see the point 


Here are the items in belting cost, rightly) 
figured: first cost of belt; repair costs; power 
wasted when the belt isn’t right; value ol 
idle time while belt repairs or adjustments 
are being made: value of output lost while 
rachines are idle because of belting troubles 


Make the first item—first cost--low, and 
you'll run up the other items——the after costs 
Make the first item right, and vou’ll minimiz 


the after costs 


It's up to you—it isn’t what you pay, but 
what you buy, that counts in the 


economy question. 


For more than 8 years, LADEW 
LEATHER BELTING has been made 
with the single idea of keeping belting 
costs down. Which is a far more difficult 
proposition—requires more ‘‘know how” 

than to make belting that will meet 
cheap competition 


Eee A DEW oils: 
| J /GLEN COVE,NEW YORK, U.S.A\ 


——— 


‘ pigee 4 
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WHAT AND WHERE TO BUY 


Equipment and Supplies Used in Machine Shops with Names of Manufacturers 


and Distributors 





























































Abrasive Discs 


New Departure Mfg. Co 


ER 5 


Bars, Boring 











Belt Cement 


ee ee 
Brist ’ Graton & Knight Mfg. Co.. W 


Barrels, Tumbling Ladew, Edwin R 4 Franklin St.. N. ¥ 
Abbott Ball Co 30x 1233. Hartford, Conn Schieren Co., Chas. A., 41 Ferry St.. N 
Mott Sand Blast Co.. 8 Frost St.. Brookivn. N.Y Belt Clamps 

Paneborn Corp.. Hagerstown. Md Box 855 Hoggson & Pettis Mfe. Co.. New Haven 
Whiting Foundry Equipment Co Harvey. TH Belt Dressings and Fillers 





Besly & Co. Chas. H., Chicago, II Cleveland Twist Drill Co.. Cleveland, Ohio 

Gardner Machine Co.” Beloit, Wis Gisholt Machine Co.. Madison. Wis. 

Lovejoy ‘ Co Sp gfield t 

Abrasive Materials Marvin & Casler Co.. Canastota. N. Y 
A isive Co., Bridest I be Underwood & Co H. B ios I wood S8t 
I h Offices it West KR St.. Ch Philadelphia, Penn 

gO \ . a Bars, Bronze Cored 
tat t the wo! American Bro Cort i Main Off anit 
( ‘ Works jerwyn Pe ( f mit m 
Philadelphia Weste ofr 340 ace 
it ‘ , News Bldg. Clevel Ohio 
ol : All sizes ‘“‘Non-Gra t re | l long 
t t S - See advertisement 0 t ‘ ! 
( e al the t eff t ve ; Johnson Bronze Co., New Castle, Pe 
bra . nm ‘ a Bars, Steel 
e strengt ‘ Elyria Iron & St ( Cleve 
t ‘ t ‘ 1 : 
Hot rolled s ‘ : , to in 
( ndum C N I N Y New k -% Ww ths t s , 
, City, Cl ton, P . , Bearings, Ball 
( nnati. } Milwa ( K Auburn B Ee . ri > *| h St 
" Manche t . : Rocheste N. ¥ 

( ! : \ i 8 C rh ist i } t diam 

ts . “ ! ind Alox , Bunting | & < 6s r St 

Aloxit t G t ) I , ) 

b n t " t t < é — Be ( J “ N. ¥ 2 
D Thomas L.. 64 N au St N.Y. City Reet St. N.Y. ¢ E. J son Blvd 
( Me ! ( os " 4 , ; : Cc} ico | ‘ 4 G J mes 
I > vane 4 tow N y Gq be =) 1 I 

S field ; thr ‘ ex types 

pee ( ind w) ( . Ch te M l Gw r 6 < 1 | y. N.Y. City 
. A - nateria Thr ; gs. All types 
Nort Co., W ‘ s., I Ss. A Cable , izes , ' n ns Dis 
N i New Y 151 Cham t t Ny Der t ‘ g 
t St.: Chicago, 11 N. Jef St.; Ni He t M Co.. I 
Falls, N. ¥.: Chit Ont.; Can Philade P ( 
Baunite Ark Ba hn ma f } 

Alundum and Cryst A m t - botl 

fi i n : I € New De art e Ma f 

and te < ( at I t of St | t Cc ( € 

‘ ma tl € , nis Bra I 1016-17 Ford I 

fe ist. wrought , New D t ball 1 

} o bro} ’ ' ! te ty } row 

! s of lil laract s Norma (¢ f Ar l 
Safety Emery W ( I st.. 8 f O Yo Cal N Ny 

Agent Fart & Co.. Londo \dler Ei | he a ee : 5 

se hit Mila \ Machy. Co. of America, m ) 

Paris t t x or wit it housings 
Vitrified Wheel Co.. Westfield, Mass S K ] lB ‘ Hartf Co Cable 
White Heat Pre ts Co.. Fraze re 4 ress: Skavef. Hartford 

< 4 » 4} } } rac } 1@ 

Accumulators, Hydraulic K L d ge pc a st 
atson-Stillma Co ; } h St N. Y. City ‘ > , : eo a ‘e on 

Worthinetor Pump & M I ery Cor ration the i sa a sti \ ‘ 3 itself 
115 Broadway, New York City t mye at ; shaft flection 

Air Lifts ‘ load unge I bearing consists of an 

Ingersoll-R Co.. 11 I \ New Y c City outer race i inne " two rows of balls 

3 \ M } ery ¢ ( I I gn und a sing ect tainer 
Agents: C iznie S N 18 A Pa St ird R er Bearing Co Pe Pa 

tier 1 X 1. +t e: 8 van M y. Co Transmission Ball Be ng Co.. 1050 Milita Rd 

I s vy H Londor E. C., I and Buffalo, N. Y 

: : : Bearings, Bronze 
Air Purifiers and Coolers Aluminum Cast Co The. ¢ Ohio 
American Blower Co.. 1400 Russell St.. Detroit (Lynux 
Worthineto Pump & Machit y ¢ tion Amer . | e Corporatio M ofr and 

115 Bro vay, New York Cit Wy ' . Penn Cable An om 
Analyses, Chemical PI leipl Western Offi 340 Leader 
Souther Engineering Corp., Hy.. Hartford. Conn News Bldz.. Cleveland. O1 

i " trass Mfe. Co he, « i oO 

Angle Plates a Bay - rh 

to le rel > ® t tor ‘ zs, 

I rs Seca & Mach. Co., ¢ Ss ? Die Casting Corp.. Bush T. 5. 1] m% 
17 on =~ ew ‘ : - Doe r Die ¢ t Cc ( 1 N th St., 
. I - re rinde nilli I Brook N. ¥ I neh: T Ohi Cable: 
ers ers. £ ders I il , 

Doehler. Brooklyt 

Arbors I ink Mfg. ¢ 10 Giff > Ss N.Y 

Cincinnati Milling Machine Co., O vy. ¢ in I t Mf & | y Co., Pottstow n 
nat Ohio Bearings, Journal 

_ \ 'wist D »s Cle I 1, Oh A x Metal ¢ The Phil i I 
, ‘ P tfor Cont ; 

\ 1 “a gs ( rt Cle ( ’ 

Detroit Tw t Dr Co H44 +} t St Detroit = « ) . 

M 7 Twist Dri & M Co..Ne r Mass 4 ' I e Corporat 1 M 1 Offic and 
, ‘ rill & 7 < D M W . | X P Cable Am! om 

Taft-1 ir M Co Wo wket. R. I P hia Weste of 340 Leader 

Tri Co ew r ! ‘ ? N } Cleve Ohio 

Uni 'wist Drill Co.. At? Mags arent ' >} } > 
I I 1 A oO 3 earing Co., Ph phia, Penn. 

Whit Mf ( Hartf _s ! Rr oO s Bea ( i Brook 
} hold t A ‘ l d N J 
} f nt | s & Br Co.. 726 Spencer St.. 

Babbitt Metal Oo 

. , tT? ‘fy re ’ 

Ajax Metal Co., The, Philadelphia. Px Col ee. 

nso t astie enn 

Balancing Machines Lumet ( Buffalo Y 

Nort Grit Co.. Worcester. Mass Miami | y Co D y oO) 

. ref ! Mac Co toversf 1 er 
Balancing Ways Bahhitted +: r ~ ie m R Pen 
Bowsher Co N. P., South Bend. Ind Stam Presse Steel Co Phila P 
Balls, Brass, Bronze and Steel searings, Rolle 
Abbott Ball ¢ Box 1233. Hartt Gw um Co., 58th St. and Broadway. N. Y. City 

a one - All types and sizes. Thrust surnal and taper 

las | ( rlenwood ve tth . , 

Ahi ud “ hi P ress A » st Norma Co. of America. 1790 Broadway. N. Y 

ue aia . ] y 4 Tey ror: 

Stock sizes fr i to 4” .. a 7 4 oy a. * > 

Auburn Ball Bearir Co °5 Elizabeth St Royse Sto I & Mach. Co.. Re f Penn 

. lhe ’ . Wee Se ine Shaft Roller Bearings 

Rochester, N. y¥ = 4 z pr Be g 
Boker & Co.. H.. 101 Duane St.. N. Y. City Seenterd lela Hemier te. Palokeiet , 
Hoover Steel Rall Co Aon Arbor. Mich Sta i Roller searing Co Phila ‘ Pa 


reester, Mass. 


Conn 


Crescent Belt Fastener Co.. 381 4th Ave... N. Y. ¢ 
Dixon Crucible Co.. Joseph, Jersey City. N. J 


Graton & Knight Mfg. Co.. Worcester 
Ladew, Edwin R 4 Frank St N 
Schieren Co., Chas. A., 41 Ferry St 


Belt Fasteners 


Mass 
its 


| 
N. ¥. C 





Bristol Co Waterbury, Conn 

Clipper Belt Lacer Co., 1004 Front Ave., Gra 
Rapids. Mich 

Crescent Belt Fastener Co., 381 4th Ave... N. Y. ¢ 


Belt Lacing 


Chik ) Rawhide Mfg. Co..1301 Elston Av 
Clippe Lace ‘ 1004 Front Ave Gr 1 
Ra Mich 





Crese felt Fastener Co., 381 4th Ave., N.Y. ¢ 
Graton & Knight Mfz. Co.. Worcest Mass 
Ladew, Edw R 4 Frankl St N. Y¥. City 
Schieren Co., Chas. A 41 Ferry St., N. Y. Citys 


Belt Shifters 





LeBlond Mach. Tool Co., The R. K.. Cincinnati, 0 
Entirely 1utomat For pplication to a 
type of cone-driven machine tool 

Belt-Lacing Machines 

Birdsboro Steel Fdry. & Mach. Co., Birdsboro, | 

Clipper Belt Lacer Co 1004 Front Ave GI 
R is. Mich 

Belting, Chain 

Caidwe & Son Co.. H. W 17th St d W 
Ave Chicago. Tl 

Link-Belt Co.. Cl azo. Philadelphia 

Morse ¢ Co Ithaca N y 

Whitney Mfg. Co Hartford, Conr 


Belting, Endless 





Brown Mfg. Co 
Tilton patented endless belts: woven i 
cor us mece with it sean iap or 8s 
Not fected by oil, heat or mois € 
Agents for England a the British Isles \ 
fred Herbert. Ltd.. Coventry. England 

Gilmer & Co., L. H., 7100 Keyst St., Tacony 
Philadelphia Gilmer woven endless belts 
Foreig Agents Buck & Hickman, Lor 
Chas. Church & Co Ltd 


Belting, Leather 
Chicago | ' Rawhide Mfe 
Graton & Knight Mfe. Co 
Get Spartan Book No 
Rhoads & S$ s. J. E Bn 
is Be mar St ¥ r 
Schieren Co., Chas. A +1 
Benches, Work 
Manufact ng Equipment & Engi 





Framingham, Mass 
New Britain Machine Co New Britain. Conr 
Portable and stationary work i Ss. pre 
ste¢ trays, with or without d 
Western Tool & Mfz. Co., Sprinef 1. Ohio 
Bench Legs 
ineerineg { 


Manufacturing Equipment & Ens 





Fra ng 
New Brit 


ham. M 


iin Machine Co.. New Britain, Cor 
Pressed steel electrically we em patent 
stringer feature permits wide sy} ng of 





without wall support 

Bending Machines, Hand 
man & Co.. D. A.. Sandv 

Angle, I, bar and hinge 


For shop work and t 





eign Agents: Chas. Churchill & Co., London.E4 
Bending Machines, Power 
yng & Allstatter Co.. Hamilton, O} 


Niles-Bement-Pond Co 
Toledo Mach, & Tool Co., Toledo 
Blocks, Arbor Driving 
Nicholson & Co.. W. H 
Rare Pent 
Blocks, Chain 
Blocks, Die 
Halcomb Steel Co 
Blocks, Pillow 
Gurney Ball Bearing Co 
Rector St.. N. ¥. C.: ‘ 


114 Oregon 


(See Hoists, Hand) 


Syracuse, N. Y¥ 


Jamestown 
0 E. Jackson B 


N. ¥ 2 
Ivd Chi 
Ill Cable Address: Gurney, Jamestown 


eago i 
N. ¥ Ball-bearing pillow blocks and floor 
stands 


Blowers 
American Blower Co 


1400 Russell St 
American 


Detroit 
Gas Furnace Co.. 24 Joh: YY 


St.. N 





Chicago Flexible Shaft Co 16 Ontario St 
Chi New York London Sidney 
Cable b! 

Eclipse Ff Engineering Co.. Rockford. Tl 

General Cc Schenectady. N. Y¥ 


Elec. & Mfz.Co 


Machinery 


Westinghouse 
Blueprinting 


Pittsburgh, Pen 





tuckeve Engine Co.. Salem. Ohio 
Electr blueprinting machine Shipped or: 
days’ trial Write for Catalog B-3 
Wickes Bros... Saginaw. Mich 
Blueprints 


Wickes Br 
Bolt and Nut Machinery 


Acme Machinery Co., Cleveland. Ohio 
Address: Acme Cleveland 


Saginaw. Mich. 


os 
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Pyrometry 2 
THE INDISPENSABLE !! [2 


Pyrometry has safeguarded production in allgreat [iw 
® plants where high temperature is a vital factor. In 
metallurgical, ceramic and a host of other fields, by 
pyrometers, precision of results are rendered possible; 
absolute information available; the records of yesterday 


‘. 


Or 
AA 


¥y 
Ste’ 


780 























on ‘ > , . , fF . . 
‘D for today’s guidance; standards of efficiency raised. [1D 
> . 
oS Proud are we of the part Zecos Instruments have _ |)% 
5 played in the upbuilding of great industries, and | y= 
re further to share with our worthy contemporaries the 2. 
; . : 
c: honor accompanying such pyrometer achievements. |G: 
o~l eo’ 
Se) pat | 
= 2. 
Ke = 
5 COS rometers [& 
'D, i 
= D 
Cc as ; ban’ 
‘={| possess the many dependable qualities desired, meeting in abundant measure your expectations, Ci 
2, In short the endorsement of Zeos; the preference expressed have built up our great factories, = 
4 : : : . 
Cc: still growing—overwhelming endorsement indeed. The Taylor-Cam bridge Division 2 
4 . 4 
roe _ To those unacquainted with us we seek acquaintance, Taylor Instrument Companies Cc 
% be it through our literature, our advisory service, or a per- 5 
y=*} sonal call. Command us. Rochester, N.Y. a, 
fe) 12 
t_ ea A SPA a Pe ee ex Watt xX hy, <P ass es Ow Te TN A. A 2 Te...” % “me .’...%", a= 
VOTO NOTOVATOIOTOIOOIOIOVOIONI OVO BOTTOM OVFOVOTO OPO 
FOTEOUUEASEDD ENO ESU AEE DEU DRA EDU EEA EEU EEA DDAEEAD ESA OEUDDO DEE DEUDORODEOED SEA EE ORS ERO OSEDEOTORCERAU EEL EEDEEUODUERADED DEE TOLEEDEEOEEA EES TEOT EEO OEO TERT DOU DEED DOO PEO EOU TEODORO EOD PEU DEO PRODEODEESEOOTOU EEO DEOUEOOORT ERT PED ERRT RODEO DER DRE RRS OEE TES TEETER DEEP ERT EEG 
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An Undisputed Saving on Flat Surface 
Grinding and 
Polishing 


Labor is scarce and large production ab- 
solutely essential during these abnormal 
times. Use your large machines for more 
expensive work and let the 


Simplex and Duplex 
Emery Band and Disc 
Grinders 


l vour flat urface grinding and polishing, also 
burrs off stampings and casting The u led labo 
| Is t part t be finished lightly aga t the al 
hich trave over a p t tab 
By using tl Duplex | ired) tl t 
the disc a d then by g zg you fir 
it ty the tab I ! belt travel 
N to dull « I t i rea ivir n all fla 
ET ling and } ne 





Send for Illustrated Bulletin 


T.P.Walls Tooland Supply Co. 


75 Walker Street, New York 
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- ‘ (astines Die Molded 





i hes ‘ 
‘ ‘ ‘ ‘ 
Bucket Carrier ? 
( ‘ ‘ 
‘ 4 Machine see I . Ml ! es Castings. Semi-Steel 
; ‘ iding Pro . d Bu 7 
! Ildaove 
Castings, Steel 
> \ 
} ' i md ¢ ( eme s, Belt 
( 
Boris Pratitu i I i ‘ Hi Zot i ( 
r 
HNushines 
i 
‘ ( 
‘ erin Vachines 
; ( 
( 
« ‘ = _s I . 
P “I ‘ ‘ Centers, Planet 
( ( ‘ ( 
| " P ‘ 
‘ r 
P T ‘ ‘ ‘ 
Chain see Sprocket md Chains 
Chains, Drivin 
' } z 
I ‘ Cabinets roo 
} ‘ ( . 
2 ‘ 
. { ‘ NX | ‘ \ 
Cd . W ‘ 
Calipers ‘ i ~ 
Ni | 
M ( 2 
Nat \ ( ~ . ( ‘ 
e ¢ < 
K ‘ 
( > ' 
Calling Systems 
~ one “Mt ‘ . ( ( ’ ‘ 
“ é , " . 4 ‘ \ ‘ ~ ~ 
& ‘ vs ut “ ‘ N 
ad ‘ Cam Cutting Machines ‘ ‘ t N. ¥ 
@ e ¢ w ‘ ‘ 4 « MI ‘ © 
S Ml ‘ 2 ¢ ‘ ( ‘ 
‘ 
Mw t ( ( \ \ 
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Steel of the finest quality, 
carefully hardened; accur- 
acy, uniformity, durabil- 
ity, flawless finish; means 
powerin Taps. And that 
is what we have made 
“Bay State” mean when 
stamped on the shank of 
a Tap. 


We also manufacture a com- 
plete line of Dies and Screw 
Plates. A copy of our 100-page 
catalog and tool reference book 
will prove valuable to you. 


dn 


The Portal To Power 
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Pleasing Uncle Sam 
He’s Industrial America’s biggest 
customer now, and has the right to 
demand our very best skill and 
workmanship. 

Take the matter of sand blasting hard- 
ened steel cam shafts, for instance, and 
listen to Mr. F. L. Flanders, general 
superintendent of the Michigan Motor 
Specialties Company, at Muskegon: 


‘It is vital that every particle of scale be removed from 
everv smallest area of these shafts, for scale is a form of 
carborundum, the most cutting of all abrasives, and the 
slightest particle becoming loose in the crank case plays 


havoc with the bearing surfaces The United Sta 


(Government inspectors of motor truck and aet 


shaits are extremely particular, and after trving all k 
rasives, your Flint Shot is the only one that 


; } 
ol al 


wholly satisfies them.” 


‘The work done by Flint S! 
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LO! Ou Book 
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Sole Producers of Flint Shot 


412 Peoples Gas Blds., Chicago 
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Niche | se mm. OF course. 


And why Nicholson? Because thev are the 


recognized standard [i xpenienced file use 
know that should a Nicholsen File fail to do the 
. . 1 1 1 11 ] . 

job, there is no otner make oj i¢ \ 1 Go it. 


Nicholson Files have won their way because of 
uniform quality, fine workmanship, durable 
cutting edges, and dependable service. 

The Nicholson Increment Cut Files are used for 
all ordinary work, and our X Ff Swiss Pattern 
Files for espe ial! nine Wo 


Write for complete catalog 
and copy of ‘*‘File Filosephyv.”’ 


— Nicholson File 

oath Company 

Providence, R. I. 
U. S. A. 
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Co ane ( Ro ‘ N y 
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Hart? + 4 
R nson 7 W Waterbury, ¢ n 
Tr ston Mf ‘ Providence. R. ] 
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Fittings, 
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Hydraulic 


Watson-Stillman Co., 42 Church St.. N. Y. City 
Flexible Shafts 
Cc} a: rih Shaft Co 1¢ Onta St Chi 
I Ne y xc. Londo S . Cable 
} ton. F. A.. 41 Cortlandt St, N. Y. City 
1 M ‘ t & ( St = 
Pp h P 
‘ 1 ” eore 
las t R. G t w. Ww ‘ 
Representativ ( V. Schuel t tf St 
St Loui Mf S s €¢ 10 } St 
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Stow Mf Cc hamt N y St oO 
Victoria St, I B. C., I J 
Flooring 
Ave & Lord T ( I D I Ra.iway 
Ee } ‘ o | 
Forging Dies 
Kell ‘I , ‘ r wy 4 in 
} | A tT 
Forging Machinery 
" e M ( Cle oO Cable 
4 ‘ < , 
. Ss ( ( ~ N y 
. MI Co rift ( 
Forgings, Drop 
' ' = ‘ < ‘ ‘ 
St ’ ; ‘ Mt 
uw & , ‘ \ ) 
Ww Cc 1 R Ss N ¥ 
Forcines, Hammer 
At Steel Co.. Inc > Clar Ss N.Y. <¢ 
( t St ( f Am. EB ‘ : NY 
H r Ste ( Ss ¢ N. ¥ 
Page-Storms D ‘ ( Mass 
United Alloy Steel Corp.. Canton, Ohio 
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Wil ns Ce = F tS Rie is St Brooklyn. 
Foundry Equipment 
At & Co.. E. C 


Stes natter? 
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plates 


Indianap 


Gas, 
Davi 
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P } 


Equip. Co., Harvey 

Supplies 
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Furneces, Heat Treating Coal 
Ar I ent Heat Co.. Boston. M 
Co Oh.o 
‘ 1 twr ’ 
( sh type furna 
Autor 
‘¢ - ‘ 
I 
, ; m ' 
Furnaces, Heat Treating Oil and Gas 
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4 Co. RB Mt 
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‘ ~ ‘ 16° Ont s ( 
p } i Sic y ‘ 
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‘ oO 
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! alun 
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‘ } tyne ‘ 
SY f Aut 
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’ eT Itir f 
m m 
} ( ) Ch h St N. ¥ ( 
i tyre furnaces pia 
t Cr ible tube ind n 
G | trie ¢ Schenectady. N. ¥ 
Furnaces, Tempering and Annealing 
Hert e} 4. W vorth B New Y ( 
St Car e & Hammond Co., Cleve 
Furniture, Machine Shop 
M t ! I ment & Engineerin ( 
} n m MI 
Wr t t italog. showing our 
i t y fountains washbow 
tos at< hairs wit} insert wood 
to ind stor e racks, metal shelvir f 
vault fixt oved soda kettles (40 
60 ga water heaters ind instanta 
mixe wor he hes. bench legs. d 
stands i i f f plum! g fixtures 
New |! tain M } Co Britain. C 
Pressed steel | lers t lrawers vo 
stance ’ ds. portable ind stati 
ary: macl 8 aze racks for | 
at } mit Ww st ids revol\ 
s ew t eK z nd 
rt t lat ri rew machine sho st} 
ing at ~ iping bles rdjust 
stools gs fi permanent ladders ‘ 
chior fo ! ils 1 machine ‘ 
nest 1 sta tot boxes 
Western Tool & Mfg. Co., S nefield, Ohi 
Gages, Blank 
Bill 3s & Sy er Co. Hartford, Conn 
Gages, Dial 
Amer. Mach Engineerin Works $8 
Kinzie St Cc? Ill 
Ar co.. B..C.. F ham. Mass 
Starrett Co I Ss At} M s 


Gages, Measuring (See Tool Work) 
Recording 
stol Co.. Waterbury. Cor 


Instrument Co Philadelphia, Penn 





Gages, Standard 
) Greenfield. Mass 
‘ ts Mact | Co. I 30 Church St 
( enfiel I & Dp Corp Green field M 
Hartford Sr ialt Mel Co The RQ7 
st 1 AV H { 
ry h f } 1 wid ur ) 
’ ‘ r nar ry 
t mn i m 
i t 1 N 14 Bro 
More a * tl i g I 
t sets on tl } t ate? 
enat the t t 
+? wrreact } } ‘ ea } m 
t uugh th r ‘ the light S 
ilar 
Swedish Gage Co I 16 W. 61st St. N 
T ) ¥ r } | 
0 1’ 000 001". G4ths. 3 1 
r A ooo001” p> 
r Jol tat 
talla % yea f ¢ 
1 ts M 
ty ~ illest 0 
[2 -As J 
‘ Siz inp to 8S Re 
t Die suring membe 
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Compressed 
Bournonville Co 
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Send For This Little 


Book 


Though small, it contains a lot of 
Die Heads are an im 
plant 


vital facts. 
portant feature in a 
screw machines are used. 


H&G 
DIE HEAD 


no taper- 


W here 


cuts straight threads fast 
ing. 

The quick release of this self-opening 
tool insures cutting to the deter- 
mined point. ‘The cam, when ad- 
justed, never slips. 


The book contains the whole story. 
Send for ut today. 


Eastern Machine Screw Corp. 


New Haven, Conn. 
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TRADE MARK 


Forgers For The World 





Billings & Spencer Drop Hammers have 
been engaged for scores of years in making 
dropforgings for industrial concerns not in 
this country alone, but in all pa ts of the 
world. 


They are hammers that represent the very highest 
development of more than fifty years of study and 
practical experience Every feature of their construc 
tion has been repeatedly tested and experimented with 
and subjected to improvement wherever improvement 


was possible 


Today Billings & Spencer Drop Hammers stand 
supreme in the industrial world; indeed not only by our 
own government, but also by constructors to the 
government of the world. Full particulars and descrip- 


tive data will be furnished upon request 


Also makers of Improved Hot Saws, Trimming 
Presses and Improved Trimmer Miller. 


Write for Catalogue, 34th Edition 


HE B/ILLINGS A 
& SPENCER CO 
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IT PAYS TO 
CONCENTRATE 
YOUR PURCHASES 


In this 1200 page (9x12 in.) catalog we show a complete line of 


SMALL TOOLS, GENERAL HARDWARE 
AND SUPPLIES 


It is full of items requisitioned every day in every 
large factory, many of which are sometimes 
dificult to locate. 

If you appreciate the advantages of concentrating 
your purchases in this line you should write today 


tor a copy of this catalog. Please mention Catalog 


No. 100. 


HAMMACHER, SCHLEMMER & CO. 


NEW YORK SINCE 1848 4th Ave. & 13th St. 
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The IME SAVER 
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“D & W” Magnetic Chucks 


Always on the job 


The machine equipped with a “D & W” 
Magnetic Chuck turns the work out 


faster, for there 1S no time wasted on 
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clamps or fixtures in holding the work. 
\ throw of the switch and the chuck is 
ready for business. With the same 


quickness the finished piece is released. 


And that speed means big production. 


Write for new Circular No. 206-A. 


D & W Fuse Company 


Providence, R. I., U.S. A. 
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‘ Add ~ Oecester Cj r 
For small w part irly in tool 
water and tomati table feed 
Set vdvert ment 

Ott Grinder Co Indianapolis, Ind 
ire att ¢ nd 


Iniversal No. 1 »” x 16”. No 


olroom 
wt g grinding. both external a 
Pla two sizes, 5” x 1°” and 8 

pro t grind straicht and t 


Pratt & Whitney Co Hartford. < 

Rivett Lathe & Grinder Cx Rricht 

( Mass., I S.A 

Simm se Mach. Co., In 

Unive Grinding Mach. Co Fitch! 

Van Norman Machine Tool Co 
Springfield Mass 

Walker Co.. 0. § Worcester 

é Perks Too Co 

LO x 30 


1 siz 
Grinding Machines, Die 
Abr M I T ( East Prov 
Bignall & Keeler Machine Co., Edw 


irinding Machine Surface.’ 
) ) ; Waterbury 
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ich Provide s 
W rrse } W thy 
1c New Haver Cc 
gton Bivd., Chicago, Tl. Cat 
G ‘ die eri - 
é x] chaser. whet 





H Machine Co.. Worceater. Mass 
‘ Adare Heald.” Brane!l 
co) Detroit Cleveland. ¢ , 
} Agents: Alfred Herbert, Ltd 
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Ww. Hor Co.. Japan. Wilh. S 
S Denmark and Norway 


Holland I 
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1djustments for grinding any drill 
italog gives full descript 
Grindin: Machines, Electric 
Standard Elect: Tool Co.. Cincinnati. Ohio 


T S Bleetr 1 To Co Cir it Ohio 


Grinding Machines, Face 
hard Ma e ¢ The Camt ive Ma 


See G nd M hine S 
ers M } ‘ (; f \ 
Diam 1 Mach Co.. P R. I 
k Teh f mot 1utomo 
hile rank mot f tO ring 
vl Ww s4 } t . 
I ht wit r l t 17” 
wit! " tor driven 
15-} ‘ t ‘ 


| 

Rot vy. | tw s l diam 

ete ' hott ‘ . ' he , . 
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Grinding Machines, Floor 

Blake & Johnson Co.. The. Waterbury. C« 
Blount Co... J. G Ww ) ind St Everet 
Diamond Machine ¢ P e, R. I 
Forbes & Myer 170 Union St.. Worcest 
G-S Machine ro ‘ Piteh I Ma 
Noble & Westbro Mfg. ¢ 9 Asylum St 

Hartford, Con: 
Norton Co.. Worcester. Ma 





Safety Emery Wheel ¢ I h St.. Springfield 
aor 

Standard Machine & Elec. ¢ I inapolis, Ind 
} I d with either A Db motors 
Webste & Perk Tool Co, St gf Ohio 





Grinding Machines, Gage 
sive Mach. Tool Co.. East Providence, R. I 
I wt Die & Machine Co. Bridgeport 
Fraser Co Warren F Westboro. Mass 


4 toy 
rf 1 





Rivett Lathe & Grinder Co Brighton, District 
of Boston. Mass I S.A 
For plug and ring cages 

Steel Products Engineeri ( S! gfield, Ohio. 


Designed especially for snap gages 


Grinding Machines, Internal 





Brown & Sharpe Mf Co Pre lence. R. I 
Bryant Chuckir Grinder Co., Springfield, Vt 
Cincinnati Gri 


Fraser Co w 
Garvin Mach. ¢ 
Greenfield Ma 
Greenfield Tap 
Greenfield Ma 
Heald Machine 
Cable Address He inches 
Chicago, Detroit, Cl nd. C ir i 
Foreign Agents: A Ltd.. England 
Italy. France. Switzerland. Spain and Portugal 
F. W. Horne Co.. Japan. Wilh. Sonesson & Co 
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“Landis , 
Rivett Lathe & Grinder Co Brightor District 
of Boston, Mass U. Ss. A I A ddress 





Edrivett 
Three sizes, No 05. hand 
up to 3%" 1utomatic up to 10 


operated, for work 
On Rivett 








lers you an grind inside and out 
dial, thrust radial and balls and sockets 
ill on the o machine 
Van Norman Machine Tool Co., Wilbraham Ave 
Sy gf 1. Mass I S. A Cable Addr 
Vannormar Radial (Oscillating) Grindet 
for inte i Ba we grooves Radial (Osci 
lati ) Gri for grin ig row inte i 
Rall ‘ s. with hucking of 
the wor Radial Os Gr ‘ for 
« i tl ist & 


Wheel 


Grinding Machines, Ring 
; I Chicago, Il 


Besly & Co.. Charles H 
Beloit W 


Sir le spindle size 


Works at 
g wheels. 10 13”. 15° 
18’ 4" 30” Double ile. size wheels, 
Gardner M } e ¢ Beloit, Wis 
Webst & P Tool Co. Spri 


18” 


spin 
gfield, Ohi 
Grinding Machines, Snagging 
Blount Co., J. G.. Woodland St 
Diam«e 1 Machine Co 
La Sa Machine & 
Walker Co os 


Everett, Mass. 
Providence, R. I 

Tool Co., La Salle, Il. 
Worcester, Mass 


Grinding Machines, Surface 
Abrasive Mach. Tool Co., East 


Abrasive surface ‘ ge machine is very 
rigid, bei 0 heavier tha iny other ma 
hine of it type the frame S a one-piece 
is g resting pon three oints which in 
sures maximum resistance to distortion 
sures the origi ite ilignment bot! 
longitudinal nd traverse travel of the table 
is automati« n either directior ean be fur 
nished with i wet grinding attachment um 
an exhauster attachment. if desired: each ma 
chine is arr ged for direct connected mot 
drive fda ed 

See a tise ent Se! for catalog 


un d 
The Waterbury. Conr 

The. 64 State St Cam 
Address Blanchmach 


Boston Vertical spindle rotary table type 
built in one size range 30” diameter x 1° 
high: either 26” or 30” Blanchard one-piece 
steel macnet chuck: wheel 16” or 18” diam 
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Grinding Machines, Universal 
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Do you manufacture — 


Milling Cutters, Meters, Chucks, Sewing Machines, Automobiles and 
Parts, Tools, Locks and Hardware, Clocks and Registers, Typewriters, 
Gears, Speedometers, Knitting Machines, Phonographs, Motorcycles, 
Shoe Machinery? 





ilton Gear Millers 


are showing tremendous savings in every one of these industries. Their 
remarkable adaptability to any number of small milling jobs has been 
turned to account to the advantage of hundreds of users. 

The action of Bilton Gear Millers is full automatic, requiring no 
attention other than the loading of the machine. 

The cutter is actually removing metal 90°, of the time—between 
strokes it is lifted clear from the work, during which time the indexing 
takes place. And it can mill a corner or an angle from the horizontal to 
90 degrees —this is an exclusive feature. 


Would the Bilton Gear Miller be a money-making propo- 
sition on your work? Let us decide that question. Send us 
blueprints of your small milling work—or better still, send 
some blanks for actual machining. 


The Bilton Machine Tool Company ee CN an 
SUCCEEDING THE STANDARD MFG. CO. 3 31 ‘a 
Housatonic Avenue, Bridgeport, Conn. SF race PORT 

FOREIGN AGENTS Alfred Herbert, Ltd M. Mett Engineering Co Chas. Churchill & Co., 
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Are your turret lathes and screw machines 
equipped with Modern Die-Heads? 


New York Office: 2 Rector Street 





” 
o, 


KC Be: 





Buying—A MERICAN MACHINIS T—Section 


If not, you should investigate the Modern at once if 
you desire to promote the efficiency of the work you 
are doing and the scope of the work you can do in 
your thread cutting department. 





Modern Self-Opening Dies are as efficient on large diameters 
as small—they are universal in their utility, in that any form 
or pitch, right- or left-hand thread of any diameter within the 
capacity of the respective heads can be successfully cut with 
a single style. Above is a Modern of 13-in. capacity as applied 
to one of the most prominent turret lathes. Progressive man- 
ufacturers everywhere have realized the advantage of 


equipping with Moderns. 


Service is our watchword 


Write us for further information—our 
service bulletin ‘s free ior the asking. 


Modern Tool Company 


Main Office and Works: Fourth and French Streets, Erie, 


Detroit Office: 1223 Dime Bank Building 
F. Wesley Parker, Res. Engr. and Export Mér.. 2 Rector St., New York 


397 


—orcago Office: 32 N. Clinton Street 
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ALLE 








SAFETY 
Set Screws 














are made in every diam 
eter, every length and 
every shaped point for 
any purpose to which a 
safety set screw can be 
put The diameter 
range from { inch up to 
1} inches 


All ‘‘Allen SCTeEWS are 
made by a Patent proc 
ess which produces a 
clean socket ind idd 
30° more strength to 


( 


the screw. Write for 
Catalog No. 10 and 
free sample screws. 


The Allen Mfg. 
Company 
135 Sheldon Street 
Hiartford, Conn. 
Peoples’ Life Bldg., Chicogo, Ii! 


173 Princess Street, Manchester, 
Eng 

















Did You Ever Figure the 
Importance of a Stout Frame 
on a Miller? 

A glance will show you the extremes 
we have gone to combine absolute rigidity 
with simplicity in the frame construction 

of the 


BRIGGS MILLER 


\nd the machine has met with such 
success that progressive manufacturers 
everywhere have recognized its superior- 
ity of design. 

When you are ready to talk Millers, it 


will pay you to look over the Briggs—but 
send for a catalog anyway. 


Gooley & Edlund, Inc. 
Cortland, N. Y. 


Allied M e1 f Amer 
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Smith & H way ¢ 1 Me sO Pratt & WI! ‘ ‘ ’ ' ich. W High St.. Waltham, Ma 
I ( ( ( Ss eri Ww I ket R Milling Machines, Universal 
Ss ( T S At? M I S 4 t - Ww “ hine Co Hyde Park Mas 
! 3. cut-r St har n n I ] Brown & SI pe Mf Co.. idence. R. I 
; Basar as or pag? ae 11 ‘ drive, 7 constant s i 
. te Ins , R nm wit! bas bOXx ‘ M Machine Co Oakley. ¢ ci 
r < protractors rule e« - v1 vertical a st nat Ohio 
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Power, rigidity, speed—all 
the factors which combine 
to identify the dread- 
naughts of the deep. are 
equally true of the dread- 
naught of the Broaching 
Machines — the Lapointe 


No. 4 


Cut Costs! 


comes the order, and the 


LAPOINTE Broaching Machine Does It 


For when economy is_ ordered, ‘ake the No. 4 Lapointe—only 


ne. one ot man'\ It S dé signed for hea\ \ 


SO is broa 
eo > ; 4 ; ¢ Eat ; 
roaching. But it is adaptable to 


And the men at the big plants b a3 
select the Lapointe. the smallest broaching as well. 


for 18 vears we have confined our Because of this adaptability, it is 
efforts to the designing and manu- sought by plants requiring a ma- 
facture of Lapointe Broaching Ma- chine capable of handling every 
chines and Broaching ‘Vools. broaching operation 

No other « any making broach- You would be urprised at the 
ing machines ow tools exclusivel\ number and names of plants who 
has been in business one quarter of depend on Lapointe Broaching Ma- 
this time. chines and Tool 

ls it any wonder that Lapointe it the cutting of costs they hav 
broaching machines and _ tool re ‘ ted 
the selection of the men at the big at the increase in production 

the as re 


plants! 


If you want the whole story, begin at Chap- 
ter I--send for the Lapointe Catalog today. 


THE LAPOINTE MACHINE TOOL CO. 


Hudson, Mass., U. S. A. 


DOMESTIC AGENTS Motch & Merryw t r D { Cl i ( f 
Svr 1 Rochests New York, Scranton, Bost W_ELS ry ¢ ( 

Hill, ¢ e & ( ( r il \u n Machinery Co t Mad 

FORELIGN AGENTS F. G. Krets er & ¢ ( P | ( A ¢ ‘ = 
Mal Se n:- A H.S Dent wads Sl & Fil Philin | \l Dn Dru S Afri H 
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All commercial sizes. cone driven and single Oil Grooving Machines Gridley piston and ring machines are semi 

pulley high power, with table range | Fischer Machine Co., Philadelphia, Penn automatic Turn the outsides of the rings ec 

»2"xR"x18” to 50%x14"x20"; 2 hp. to 20 np : : entric at the same time that the insides of 

Oil Storag inginee 

3000 Ib. weight to 10,000 Ib a sorage oe . —— \ the rings are being bored concentric Make 
Cleveland Milling Machine Co., Cleveland. Ohi Cilbert & Barker Mfz. Co., Springfield, Mass pistons and rings up to 6” in diameter 
Garvin Mach. Co., Spring and Varick St.. N. Y. ¢ Oils ; . - se Ad Potter & Johnston Machine Co.. Pawtucket, R. I 
Hendey Machine Co., Torrington, Conn Cable Swan & Finch Co., 165 Broadway. N. Y. C Capacity pistons 3” up to 8%” diameter up to 

Hendey Branches: New York. Boston, Chicago Oil Stones 12” long Piston rings 3” up to 8%” diam.. ‘ 

Sizes Nos. 1. 2, 3. 4 Belt cone type in Nos. 1 Carbodundum Co.. Niagara Falls. N. Y.. New any width required Send for circular 24 

$: all gear drive type in Nos. 1 . 4 York City, Chicago, Boston. Phila., Cleveland Pratt & Whitney Co., Hartford, Conn 
Hill, Clarke & Co., Inc., 156 Oliver, Boston, Mass Cincinnati Pittsburgh Milwaukee Grand Walker Co., O. S.. Worcester, Mass i 
Kearney & Trecker Co.. Milwa = W c Rapids. Manchester, England Planers, Parallels 
I tl f ‘oO t wa ‘ lor . y > 
Kempemith Mis. Os, Mate A, an * Norton Co.. Worcester. Mass Taft-Peirce Mfg. Co., Woonsocket, R. I 
eee ool Ca The R. K- Cincinnati, © '*rified Wheel Co., Westfield, Mas Walker Co., O. 8.. Worcester, Mass 
“Oh ey ~ Ouygen Planing Machines 
ogg IEP +) . cone 2 — = Davis-Bournonville Co., Jersey City, N. J sican Tool Works C She Cintienets. Gh 
2 Se fee come wae Te ihe International Oxygen Co., 115 Broadway, N. ¥.C American Tool OFKS VO ne ncinnati 10, 
ar drive. Dividing heads for spiral cutting Linde Air Products Co.. The. 42d St. Bld N.Y¥.C U. S. A Cable Lathe, Cincinnati 
es-Bradner ( Cincinnati, Ohio “Oxygen for welding cutting and decarbonizing Sizes. 24, 26, 28. 30. 36, 42, 48, 60” between 
Newt Machine Tool W 3 1\ St n by the ‘pate nted Linde Process on housings Built with 1, 2. 3 or 4 heads and 6 

Philadelphia, Pent pressed i ‘standard approved type cylinders different types of drive: Single speed. belt or 

Ocesterl Machine Co.. C innati. O} U.S.A h- hg > > a tir ‘ P “| 1¢ motor drive double speed throug? peed 
" . . : ‘ 1 specia nde regulating ilves sine event Te . a mex 

Cal A s Ocester ‘ n oo me Tm I a lg a Ip pl cl ountershaft; 4 speed. through patented cone 

. for heavy ty ane a iers i are re ired Linde Ox eT! is pro speed variator for belt or motor ar t ind 

rane table t f " , co : ae ml ti ae with variable speed motor drive with reversing 

Tus " t ' <12"x19" ¢ by 15 plants and « r ited direct to ae os aad All : ya ; team, 

c ; mers from 40. ~«—«dDistributine Stations moto equipm me sizes are equippec 

See uivert emen' . t} hy t the eountr’s For prices of Linde a minum tight pulleys 

t & Johnston Machine Co., Pawtucket, R. I ns en-aueatnes . . f be ade — See our advertisement on pages 14 and 15 

> “ , Gon ante x er ind vddr ‘ Distrib ne Stations > : p - 
\ mat Line r ‘ : r I 1, n Pr ‘ ' 1 St | tt Ma ¢ & M ( Cine i oO 
with two table ? ted Xe randt ' ers Out a 
en ses ee B New York, N. ¥., or Kohl 1 San Ct po ~ 
axe ; oe . p , . e a 7) 
Van Norman Mact e Tool Co.. Wilbraham Avs rra sco, Cal : I th of n t » setting 60 Width of 
3 f Ma Packing, Hydraulic fan ff Size « teeth 4 met pitch 
Ch » (Tll.) Rawhide Mfg. Co., 1301 Elston Ave ‘ncinneti Planer Gn. ¥ ‘incinnati. O} . 
. . » nei ier Co.. The, Cincint Ohio. ¢ 
Milling Machines, Vertical ; ton & Enieht Mfe. Co W oan wasn c ~ a =ta r 2 } i 
A ‘ 1901 Bridge St Dubuque Iowa Packing, Steam Ss . te oo to 967 1 era Fro nd 
I M Mact e Co Hyde Par Mass Gre Tweed & Co 109 Duane St N. Y. City ital ahoe and we ler vl: 
' t oN & M ri ‘ oO ; Neher ayy rever 
| ‘ Machine Co. Greenfield. Ma Painting Machines Pa s —— t yh ate 
" . M Co Providence z Spray Engineerir Co., 93 Feder St.. Bost nun am 66 . . y 
Br & ix. ) I wees e. I - ane h : : ; ley ' sin x fes ears. patent 
Ci at M Machine Co oO ev. « 7 fo t t t N 0 ' n . ng sevice pa n I 
oO} . ee - - - I nints, Machines; ' i ‘ , 4 t " Sian & Ss r Co.. New ¥ k 
e « ’ ey ‘ powe } ‘ . Ww nile M hy ‘ >} ,delnt ) Mot 
table range t Sx 1?"x20" to 42"x15"x Felt Sibley & ¢ Ir 136 N. 4th St.. Phila & R. aoe Rese pe Cle Pt . oe Mares " 
" t » he "00 Ih. w ht to 8000 I M er & Schumann Co., 8 Gerry St..Brooklyn.N.Y 7 e- e Ge CVA arSHAtt ¢ 
M Mac e « Cleve i Oh P o : pins ha . 
} M R M M ger, on Pattern-Shop Machinery (See Woodworking Ma- Cleveland Planer Works 3148 Superior Ave 
‘ ¢ « » evs na a), 
Garvin Mach Co., Spring and \ St.. N. Y.¢ chinery) oo ss at ac c 
Clarke &C Ir 146 oO t M Patterns, Wood and Metal oP 4 ‘ teh) mbile . om ve SIZES a 
Ingersoll M t M < R I Alur ( t ( I Cleve Ohio F , “i + h Tool Co Mes "a0 Church St. N.Y.¢c 
Kearney & 7 r vo Milw ~, " Buff Gear & Pattern W Buffa N.Y Gra Co The yr A we nr ti Ohio. . Cable 
K ht Machinery Co., W. B 000 | is Ave \ ite gear patter pu worm Adadt lg ai Rae oy * , ; 
St I M } bone ~~ path . 
» hirty s Spur geare 
Li Mach. Tool C rhe, R. K.., ¢ nnati, O Met vy Re ter ¢ \ t ( ow aus né a — 
Ne vton Mac! e7 WV 31 Vine St Rieiaalie ie a ' ; 
' el , " I | r N.Y 4 Fore erad 
P 777 TF Ye ( ‘ 
N | t c . Ll A va N. ; Dix p P J e} Jerse City N. J R Ss le s & 
Potter & J . é 2 re. oS Mehl Mach. T & Die ¢ Roselle. N. J Zonen. Lt & Co 
\ mi y ' n r for cor , ‘ . — t ‘ r ' 
n ' pe with two tables mount t \ hand f¢ ° . Ltd.. Lo Mo 
° “ee Phosphor Bronzes , H 
\ Norman Machine Tool Co.. Wilb1 \ \ ‘ I ‘ O 7 t ; 7A Oh 
S nefield Ma } ; A : 

. Ar " I Corporati Main Office and Sizes t also widened 
Milling Machines, Worm W Rerwy Pe Weet Ofies 40 planers f heads on } 
Cle ul Automat Mach Cleveland, OF I New Bl Cleveland, Ol Cable «ross fa or sf and 
Newton Mac! Tool W trd Vine St Ar n Phila phia larger mechanism 

Philadelphia, Pet Sunt Brass & Bronze Co., 726 Spencer St when required r either plain 
Waltham Mach. Wor H St.. Waltham, Ma Toled Ohio r reversing Aluminum driving pulley regu 
Jol Bre e Co.. New Castle, Pen: larly furnished on all sizes 
Motors, Electric P} hor | nz Smeltir Co 0 Washing Hill. Clarke & Co.. Ine.. 156 Oliver. Boston. Mass 
Crocker-Wheeler Co Ampere N. J t Ave PI hia, Penn Newton Machine Tool Works, 23rd and Vine St 
General | tr ‘ Sel t N. ¥ Pi *hiladelphia, Penr 
ipe Bending Machines ‘i I 
Mecha al Ay ( Milw ‘ Ha gton Son & Co., Inc., Ed.. Phila., Pen: Niles-Bement-Pond Co., 111 Broadway, N. Y. C 
Reliance Elect & | ec ‘ L044 : rreadwell Engineering Co.. 88 West St. N. ¥.C or Machine Tool Co.. The, Kenton, Ohio 
hoe R GC oO } Ne ; wood & Co H , 1028 Buttonw i St Cable or toolco Kentor All sizes 
P vce hia. CI >} wielphia. Pent t iS planers sta rd ind heavy duty 
D. C ‘ tant A table eed f j Wy Co Thos. 416 S. Dearborn St.. Cl sz0 T'wo-speed countershaft lick reverse alum 
‘yr ‘ rn nt type, oe raiee ; Pipe Cutting and Threading Machines aoe m eys. safety ; locking device 
er i t ; Sage yg: 3 ; = ent feeding mecha an 
CE ange ) l 10 4 t hift Bi i & Keeler Mach. W ks, I va I Prentiss & Co.. In Henry. Singer Bldc. N.Y.C 
type provid nlimited runnit with Cable: Bikeele K : a Sellers & Co. I Wm. Philadelphia. Penn 
its ra A. C. § , Nine sizes. Capacities: 4 to ~'. to & Simmons Mach. Co., In 1001 Singer Bldg..N.Y.C 
tynes. Parts for cha -s 1” to 4”. 14" to 6 4" to 8 ; to 10 Sienne Cartas & Meena ¢ Taawniamnd tite 
tools to motor-cd 1 2, 0 l 4 to 1s” oat Ls — I mey. It Frank, Philadelphia, Penn 

ur 1 Curtis & Curtis Co., The 66 Garden St.. Bridg Whiteomb-! adell Machine Tool Co.. Worcester 
teno-Kaetker Electric Co., ¢ nati, O} port, Con! Mass 
Sprague Electric W W ith St.. N. Y. ¢ Forbes patent pipe tting i thr ma Sizes 20 24”, 26”, 30”, 36”, 42”, 48” be 

, 1 helt . ‘ 
St M Co | mit N. ¥ hinery; hand be ele we Also twee housings Patented second belt drive 
Wa er Electric Mf Co. St. I M machines for tt tr f t re eonstructior ingle speed ind double speed 
ep) e mo ' ‘ I et the } tu ead punters hy ‘ 
S , t . 5 a Gh. = — ' t haft elt and 
v mot irive \ s1zes equipped with lum 
Pol } ‘ ‘ ( ip & D ‘ ( M ? Patented eross-rail hinder 
vi H son & ¢ I i P P nted self kir ‘ es dee ed nm ar 
; 4 , Mack Cc wns gem «thy pb all 
West h & M ( Pitt Pa Merre Mfg. ¢ 100 Curtis §S Oo Woodward & Powell Planer Co.. Worcester. Ma 
Murchey M ! & T ( 64 Port St Det ‘ 
Name Plates Oat M ‘ ‘ r Planing Machines, Portable 
Matthews & ¢ J tt , S P S D y VN. ¥ Newton M 1 Works. 23rd and Vine St 
Nut Tappers (See Bolt and Nut Machinery S I ‘ I ( rt i I 4 
Office Supplies Sts i 7 ‘ ‘ oO , Planing Machines, Rotary 
( Y CI “ittsl h. San | Newton Mac | Works, 23rd Vine St 
‘ ( s8 W t Ss N ne ™ Philadel I 
oil Burners M Co St R M N Peay t_P r 111 Bway N.Y. City 
t. W 11] N ( ut L t lerw & ¢ H. B 10° Rutt wood St 
Oil and Grease Cups , . N . : . ; >} sdel ‘ 
‘MI ( \ N Cit ‘ ‘ Ps . - Plate Rolls 
( N en P Co., 111 Broadway, N. YY. C 
“ ‘ WW uN < ‘ Pipe Fitters’ Tools 
i ae x ’ ‘ wi iT ue D Plugs, Expansion 
y ‘ Pitt | , H Spi ( M. G., Ponti Mich 
Va t ( : tt 1 & < t I \ Pneumatic Tools 
Oilers ( I ( ( ! » Pneumat Tool Co., 1022 Fisher Bldg 
‘ ‘ & ‘ f Maa ( " ) I 
& W 4 ‘ + ¢ ( i Pre n t T 1 Co Clevelar 0 { 
Sa . \ N pendent Pneumatic Tool Co., Chicago. I 
; : ( R ( 1 Br uy, New York ¢ 
Trin ‘we , , » P 
2-5 . A S bOX M 4 Polishing and Buffing Machines 
ail Filterir ind sf ruce systems _> \ ‘ if \ . . 
e « . : oa St ( W. F. & John, 1995 Ruby St., Rock 
~ " | 
Gilbert & M Co., 4 “ a - ~ — M Co., The, Cambridge, Mass 
oO Cat No. 75 5 Gri M Surf - 
. Wil ( JI_H ISR S NY y J I e < Green fi M 3 
: | t ¢ 1. G.. Woodland St.. Everett. Mas 
Piston-Ring Machines é coe cn P * Grinder Co. Sux m a — ® 
. Co.. 10 N 5 , Diam i Mact e Co. P e RI 
& Waste Sa 1 é tate M hr cortege Machine Co. The F 
Ty , hi) i p> Nat Aeme Co. Cleveland. 0 : S A Coes at ) The, Fitch 
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THE 


CINCINNATI, OHIO, U.S. A. 


36-INCH TRIPLE GEARED ENGINE LATHE 


Heavy Duty 


Instantaneous Change Gear 


Double Plate Apron 


| BOYE & EMMES MACHINE TOOL CO. 








COC 


THETA 


UU TT 














This is the Machine for 
Cutting the Bands Used 


on Shrapnel— 


HE demand for a suitable 

machine for cutting to lengths 

copper tubing used for bands 
on shrapnel and high explosive 
shells induced us to design the ma- 
chine here illustrated. We also 
find it very useful for cutting steel 
tubing for roller bearing or sim- 
ilar work. 


The actual time necessary for 
one cycle of operation, on the small 
machine, i.e., to feed, chuck and 
cut off 3 to 6 bands, is less than 
one minute. 


There are three sizes ge", 62" 
ha 


Write for particulars. 


Automatic Machine Co. 
i Bridgeport, 


Conn. 
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I bes & Myer 172 Tinion St.. Worcester. Mass Hydraulic presses pumps, a m stor higu I ¢ & Allstatter Co Hamilt oO} 
G M ri + WwW , ‘ i fitting Prentiss & Co.. Inc.. Henry. Singer Bldc.. N. ¥.C 
ent 1 t e < Green! 1 M I s Mi ( Mt. Gilead, O Royersford Fdry. & Mach. C Roye f . Pa 
G f ‘ 4 “I ‘ ‘ ra : : 
\ M Mf ‘ 7 Pyrometers, Electric 
H \ < i [ < A =! ' } Bristol Co Waterbury, C« 
v i 
‘ 4 i ian , pre , , Bay oa Brown Instrur t Co.. Ph lelphia 
y ( ( ( t t ' ' . . on E hard. ¢ t0 Chur St New Vor City 
| 4 aeed , H 1 Chate p any 
S } é t " ten t . 
: al ~ 
I t “ ‘ fir } t i t 1 gra r 
~ & ¢ ‘A p r ‘ 
y \ & « } 4 F ( R N 
f y ‘ ‘ ; Ny ¢ ( 
I ‘ 
| ‘ Presses Power 
. , 
‘ } S Rock- ' : 
Pyrometers, Radiativca 
: : & ( Wat ( t t < 
‘ ‘ ® ‘ ‘ < ~ + =) 
‘ Rack Cufttir Machines 
ue ‘ + Mf e wee 4 ‘ 
: G 1 & 
ri ‘ n ' ’ 
‘ , 5. A ( G , 
“ 4 a . ‘ ‘ I M ‘ I ‘ oO 
S & ¢ ‘ . 
£ Presses, Screw ( ( 
: ven | : Racks, Storage (See Furniture, Machine Shop) 
4 . x 4 v LA - N.} Radiators, Japanning Oven 
. “ 
‘ Profiling Machines . . ‘ , 
‘ ‘ I. ( la Rammers, Foundry 
“1 ‘ > 
r . i ‘ ‘ 
( i imers bile 
. ( P 
; Reamer H rs 
! «| ( ( 
( 
( 
p , 
( I 8 ks 
( ( ‘ Reamers, Expand 
, ( 
I ‘ rurni i Bor , ) 
( ‘ 
‘ 
S 
‘ | 4 Tl ‘ 
> 
‘ 4 ? T r ‘ 
. ; C) 1 
1} 
> ' Me Reamers, Solid 
\ d ( Or 
‘ . ‘ 
Pots. Steel . ‘ : ‘ ng ng 
( & M ( 
wy 
® 7 ‘ ~ 
: - \ ) 
Pressed Steel I rt ; 
‘ ‘ 1 Oo ¢ ) Cit 
‘ ‘ ‘ ‘ | = 
< ‘ »« 
( & « t Vt 
‘ t ‘ ‘ i Vl » 
é 
1 ( ‘ < < ) St. F 
Stee ( Pulleys, Paper . 0 1 K 
S ‘ S 
Presses, Ar t I m=, Hyd P P , ' 
4 4 ( 7 ‘ : ‘ 
( ~ . < ( 
‘ \f \ 
ar Mi ® “Mf ‘ = 
I es, Bandir “ ‘ 
. Pumps, Lubricant and Oil x ‘ 
< D 
‘ 3 Mi ‘ 
I’re ~ Broachin ( ( 2 : P ; 
‘ ‘ 
‘ ' wy ‘ : 
\ { ( > , ‘ 
Presse Ir » and Forgi M ( oO 
, M ‘ P Recorders Pressure 
( ‘ ( VW < 
\ ( “ r 
p ( 
Recorders, Ter erature 
, , 4 7 ; 
( 
( < ‘ . 
S ‘ ; ‘ Ss A p 
! ( 
< ‘ D> 
Presses, Foot and Hand 4 Recorders Time 
M T ‘ " ( ( N ( 
( N J Cable ‘ ‘ “i 
\ 1K 
. ‘ ( 
ms t ‘ ( n Vv \ MI ‘ Rectifiers 
( ‘ * . Cit 1 . NA Cc C nA 
Presses, Forcit Pumps, Pneumatic and Steam att + 
r M t , ‘ 11 
. P & ™M ‘ Rheostats 
Punches, Cent Ww & M 
. ‘ > Rivet-Mal Machinery 
' ‘ ‘ p = 
‘ ‘ 
Punches, Hand my. ¢ _" ( 
4 ‘ \" ‘ Ieen 
( I Rivetir Machines 
Tile uf — 
Punches, Hydraulic I Tool Co i 
- e , r n. R 1 ¥ wme &C r NV ¥.C¢ mali ~ 2 
> . Wate Se Co 2 Chu ° ois Bir Steal | » & Mach. Co Pa 
Presses, Hydra ( l y Gr ge > Pin & Mach a a=" 's ‘ 
| = cy * yy Cc Punches, Power B lizgeport. Conn 
Elr \ ‘ 1} 3 St I & Mach.C ] r Pa. Ingersoll-Rand C 11 Bro New York City 
} hi ( I 4 “I 4 ’ , ' Shuster Co The F. B N Cor 
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One of the 


cmc 
TEP 
f J 


Tool Room Specialties 





Something to help you with 
your angular work— 


This is the T-P Toolmakers 
Adjustable Knee for the quick 
and accurate handling of angular 
work. It may be used on the 
table of various machine tools or 
on a bench plate for laying out 
work. 


The tilting table is 7 inches by 
10 inches and may be swung 
from horizontal to vertical. The 
base may rest on either face and 
may be bolted in position. The 
table is provided with T-Slots 
for fastening the work. Extreme 


YAN, 














height of table when in a 
horizontal position, 9 inches. 


The setting for the angle is 
obtained by a vernier reading 


to 5 minutes on a steel sector 
which is graduated in degrees. 
For very accurate work the 
knee is provided with means for 
setting to the size of the angle. 


is but one ol the good thing 
lustrated and described in the catalog 
Tool Room Specialties we have just 
issued. Let us send you a copy. Ask 
for Catalog ‘*A.”’ 











New York. Woolworth Building 


c 


— 
ket, RILUSA. 
a 


Detroit, Majestic Building 
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Thomson Spot Welder Co. Lynr Ma Automati 10” to 15 ind 1 t 24 ca Three sizes, 1%. 1%” 1%” a t t t 
Townsend Mfg. Co., H. P Hart ( n pacities long All cams and drun ire ove way 
Rod Cutters and Shears, Hand - Tap & Die ¢ ° . from th chip ind = easily " t I 
Tucker W éaevr Hartf ‘ . G f i, Mass work is positively separate f n the hit by 
H hear und rod tt f Agents 1] M y <« of 3 special arrangement S ur } ed 
See a rtisement and f sta America, 19 Rue « Rocroy Paris, France and reased and run ir ‘ tat phosphor 
: RS ¢ Gambetts, | ; bronze bearings. Has the widest tooling range | 
Rolling Mill Equipment " Hunte Saw & Maecel ( 0 St Fitchburg Automatic Machine Works. Fitchbur 
I & ‘ t terbur r Pittst h. Pa Mass I s A Cable Address Radica 
Ss ‘ ( | Cit , t Newt Machine T Ww c \ e St Fit bur 
Rules, Steel PI hia re Radical automat screw machines, 4 spindles 
I & § I i Saws, Circular Metal ol Ny to adil red l 
} S & ¢ y city At r & ¢ Ir I ‘ Ind sr a t — as iT 
I j r { ‘ R ' t 
< ‘ | < 4 { “ » A € r te Ox Nn 
; ( oO { 7y- anes ~ # Ss nent ) 1 for catalog 
M M ( } > Ww t St ‘ 
Kust Preventatives s & M ( ‘ ! I | tat "4 } Mi I . 
{ x | ’ J ‘ M st } = : : 
Ww i ~ 4 
( ; r ‘ ee ‘ . F \ ~ W | @ Ms ! ; 1% xé 
p> WW ( 4 ai f l et _ 
Safety Devices, Press \I ( M } Not ‘A Co . @ ; — 
( & I ( P t st V \ ( 4 
\ Ml ‘ ’ \ N . Cit 
| t Dr At} ' Mi . es Ne a Cc R ay 
Sand-Blast Apparatus . @ ‘ > \ we ind M tre Windsor. Vt 
pelt J). M , ot N Y . ‘ \ " t ; Phe A tomat four-spi crew ma 
M ( x | S N. ¥ ‘ 7 ! eight t t ' 1s t 
Hi ‘ Mi ‘ c} St N ( saws, Hand entt ‘ mnlet ¢ ry ney f the 
S f ¢ table & Ss | H est nerat ingle belt r motor equipn 
, ‘ i Mi & Gg ey Y . ‘ tomati > 
. ~ Saws, Metal Band : . tie: , 
l ‘ 1. WwW l ] ) \ . i 514 "x4 l x5 
: ‘ =) Gar M h. ¢ Ss nd V Ss NYC — € ae pind aut aties. 3 sizes : 
5 eX : N S Ww ' Spr M 4 rece ' ‘ B14 : 
‘ me 
. ¢ M ) 140 y : 
; Ra Too & < J Ave hoomta- 4 Ww a Griffiths & Co. Great 
Sand Rammers, Pneumatic Racine W Rritair r Ry , 
> ) c r Mf Co Salen Or _! . Benso t ) it Sidney. for Australia 
; . | ends Hite, Ge. Wuchbers: Mae New Britain Machine Co. New ‘Britain, Cont 
Saw Frames and Blades. Hack = . 's ; 7 , a 870 Woodw 1 Ave Det t: 1120 Otis Bide 
rN Saw & Mf ‘ S ‘ Ma a a . . o Mee g7 Fy ~ Cleveland 
" 4 Le x brand t , . Brit X-S] ile tomat Three 
4 ea for hath } ' ver Saws, Metal Cutting 2eS 1 x 5 1%”x 7 >” x Or single 
’ " a i rc and a hia & Spe < H t ( belt or r tor ve! hrome-nicke! steer) 
Coats Mach. 7 ( Ir :09 Church S N.Y. ¢ Napier Saw Wor I Ss f 1. Mass 3 lles hardened ind ground ad tal 
Dian Saw & Stamping Works. B N. ¥ Reliance Steel & T ( 1 Sst. N.¥.C straight bronze spindle bearings with ball 
" ar} Sterling S t se ‘ Saws, Screw Slotting bea th t right-hand tools: heavy tool- 
ge s H y PI} ' “ & Gharve Mi p —_— = slide wit} overhar S lle evlinder has 
H macher Schlemmer & ¢ New ‘ Cit 1 nome & Son | Henry > hia Bans capacity for x bar f «ft nd bv revolvy 
M k Co.. Millers Fa M ' ter Saw & Mactl < TOO the St ing through an angle of 60° at each indexing 
Nanier Saw Wk I Spring fic Mass Pittsburch. Pen: brings tt work i with the several tools 
Quality hack band and eta it Pratt & Whitney C Hartford. Conn for the series of operatior required The 
tir vw for a purpose Sir ds Mfg. Ce Fitch? Mass tool-slide advances the tools automatically to 
Send f trated catalogs Starrett Co.. L. S., Atl M the work withdrawing pon completion of 
Racine 7 & Machine Co., 1400 Jor Ave } ton Mfe. ¢ Providence, R. I the operations to give clearance for indexing 
Racine Wi : ” Union Twist Drill Co., Athol. Mass = a , fir i _* piece is cut from a bar at 
Sin V ( Fitehbu Est hed » 7 eee ch indexing e ies of operations 
ree 4 St. and West 4 ‘ ro saw Tables, ee being completed in tl of the longest 
I 90 West Broadway. New ‘ ‘ t Ke Br . roles Ohi ; ; single operation : ate re 
“I f : } Vertica 01 machine yinder WOrk handling of much prod 
, . Nhe ~ N oO. Ne 31 Ni $ N t. No. 5 - , : “as” ; 
Smith & Hemenway C« 61 Broadw a : : tion by providing f 7 1 
Starrett ¢ Atho Ma S ‘ Mf ( Saiem, U tions 
Thompson & Son ¢ Hy. G.. New Cor Scales Agents Coats 1 ¢ Lt Caxtor 
Union Tool Co.. Orange. Ma i " & SI pe Mf < P ence, R. I House, Lond nd Newcast 
Vict Saw Worl Spr field. M 1 x -« Luf R ( Sag vy. M Tyne 
Victor hack saw blades Screw-Machine Work Townsend Mfg. Co., H. P., Hartford, Conn 
W I & Supply ¢ fe Ww Ss Ansonia Mfe. ¢ Ansonia. Cor 2 : % 
. ’ - ‘ > 
NY \ City Barnes Co r" Wallace 38 Wallace St Bris Screw Machines, Plain or Hand 
West Haven Mfc. Co.. New Have < t tol Cor Acme Machine Tool Co Buck St., Cincinat 
own I Fillir Machine Co., Fitchbure, Mass Ohio Cable Address: Acme 
Sawing Machines, Metal Brow . ' . ; : 
“ “ een: r 7 Mf Cc 147 ON a " Cincinnati Automat M hine ¢ Oakley. Cin Brown & Sharpe Mfe. Co Providence. R. I 
Arn ; : . : : = ti. OF r sizes Stock from %” t 
sy cr » I F rar) ‘ I he oO} to 10” Bott tamat ; 
t dota Stes Fdrv. & Mach. ¢ to} Pa i 4 ad i oth automa ! d 
( M & T ( S 1. Mags Plain > sizes, 1 x 8 
| & Ss Tet Ry vr N 2 
} = om, . ' wer » @ NY ( ( ( I Cc} A N. ¥ 
< “4 R ‘ y ‘ ) tt Co rt Ww P Pe Tool Co 7-241 W. MeMicken 
; : . ‘ I Ma Ss ( » ri oO Cable Addré Drese 
.. o 8 a A. wy S - Me P < 607 1 . und 2%" sto 
Sterling” Cal t Ry , i N. ¥ back geared, belt 1 motor 
~ ' rh 1 ‘ “ “I M | a ¢« 4 T 4 ‘ Mass 
ip & " . an < Cc) ‘ Elkhart “ 
sl ‘ M } ‘ ‘ ‘ oO Ss i ric St New 
I A we 1 All ( f M S vy Wks 1 q P ( 
4 19 } | 
4 . ‘ Gre I & | Ce Machr D 
< Gambetta I 1" ‘ F ‘ { 1 : 
( t M r ‘ R ‘ VV ; 
‘ Saw W I Ss , ow S ( 1 Jones & I Mact Co. § , Wy 
“ ‘ tt R | if = 4 ‘ 4 r T ‘ 
. ; ‘i : . Mi ‘ Sth St J & | M ‘ 1 ) ) t 
. ( \ t 1 S I } ‘ } r 
S f g " 
* ‘ UW ‘ Ss ‘ I 0 I 
{ ? _ 
( oO M S : Ca 
er ¢ ' ‘ M ~ ( VW t M ace st t » | ‘ , 
- M y , Screw Machinery Wood and Las 
‘ ‘ ‘ S " 
( \ b i ‘ tr 
4 NVI ‘ , ‘ 
‘ ‘ ) sOrTew Viachines \utomatic 
ues P ' r A S S 
¢ ‘ . o1 ne 
; ‘ ww ‘ é . 
. " p . ; . . | 
Sa “Machines. Power Hack , ( : 
‘ ~ x " | 
. i 
‘ ‘ | 
< vi 4 | & < ‘ ' 
‘ ' x . M ‘ 
“Ml ‘ ‘ ~ ~ 
‘ ‘ - , 
‘ t ) } ‘ ‘ 
. ( ‘ ‘ ‘ Screw Plates 
‘ oe \ 
M : > 4 . . 
\ ‘ . ‘ 1 q ; ‘ " 
Ww M ‘ ( 4 
saw la es, Sw =| \ . ; 
. ng ana ¥ saved 
i A A. S.M 
Ait 
Saw Sharper Mach « < 4 . ‘ ri r f 











pe ee 








January 3, 1918 


Buying—AMERICAN MACHINIS T—Section 407 








N 










































































j iilitae 
ree ee! - y. 
ieee —_— 
Z +2 tT = 
< ————— 
em 
> = 
=~ . <4 
. pots A bad 
a4 mFS fo 



























































Linde Service Doing Its Bit 








N an address last week a noted marine en- 
I gineer said: “‘Without the Oxy-Acetylene 

Torch, the German fleet commandeered 
by Uncle Sam could not have been put into 
commission short of a year.” 


The ‘‘NaTIONAL GEOGRAPHIC MAGAZINE” 
commenting on this same matter says: 


‘As the hair of the dog is good for the bite, 
so the heat of the oxy-acetylene torch is good 
foritsburn. When the officers in command of 
the interned German ships realized that their 
vessels were to be taken over by the United 
States Government, great sections of the 
cylinders were cut out with the powerful 
acetylene torch, in the expectation that the 
machinery would thus be hopelessly damaged. | 
But Yankee ingenuity has employed this same ] 

| 








torch, which develops more than six thousand 

degrees of heat, to weld the damaged parts, 

making them as strong as new. Precious 
months of time, hundreds of thousands of 

dollars and thousands of tons of shipping have 

thus been saved to America.”’ 




















Linde Oxygen Service is maintained in these 
strenuous days through our interlocking chain _ ||| 
of 65 plants and distributing stations 








The Linde Air Products Company 


“The World’s Largest Producers of Oxygen”’ 


42nd Street Building, New York City, N. Y. 
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GARVIN 


No. 2*SG. Screw Machine 
(New Design) 
_ wa 


: ay hq 


| 
—_— = 
Qe 








No. 23-SG. Screw Machi wi Au Coll \ I ] ] ( | Head 
e* 
Capacity ..... 17.x83-1n. 
T 

Use Code..... Byssus 
This Solid-Head-Bed design is made from special tools. Spindles are Hardened 
and Ground and run in Bronze Boxes. Machines can be realigned under all con- 
ditions of wear. ‘Uurrets are made to revolve by hand in either direction. Ma- 


chines furnished in various combination 
ing is for Screw Feed Side Motion Cross Slide 


Two Week ‘ Delivery 
Send for Circular No. 223. 
FOR FURTHER INFORMATION 35 
MA* FACTI vy COMTI 
THE GARVIN MACHINE COMPANY 


Spring and Varick Streets 50 Years in New York City 
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Universally 


THE STANDARD 


of 


High Speed Steels 


Handled in 
the United States and Canada 
exclusively by 


H. BOKER & CO., Inc. 


Formerly 
HERMANN BOKER & CO. 
ESTABLISHED 1837 


101 Duane Street - New York City 


Chicago Boston Philadelphia Cleveland Montreal 
Pacific Coast Agents: Pacific Tool & Supply Co., San Francisco 
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STEADY RESTS 


Yes, Walker Magnetic Chucks Save Dollars 


Here’s Why:—Buy a Walker Magnetic Chuck and you save 


the expense of several work holders. It will meet practically 





all your regular and special requirements. It saves two things 
—time and money. Install this efficient litthe work an in your 
shop. 


Write today for our catalogue of 


Magnetic Chucks and Grinders. 














[ 0. S. Walker Co. 1” Suiercrinaeees. Worcester, Mass. | 


Ni Tenn 


IT CERTAINLY COSTS LESS 


to raise the wage of an experienced workman 
than to break in a green hand. 





U0 eee 


[Is it not likewise good business to purchase 
tools with a proven ability of long standing 
for production? 


TU 


YOU NEED “MORSE” DRILLS 


Catalog on request. 


(000 





VUUETELTEL 


MORSE TWIST DRILL AND MACHINE COMPANY 
New Bedford, Mass., U. S. A. 
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At the plant of the Van Dorn and Dutton Company, 
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120 a Day 


Cleveland, a 


Section 


14-inch 


Lathe, shown below, is finishing 120 automobile transmission shafts a day 


An enlarged view of the shaft is shown above. 
taper, turning three diameters and necking in, and turning a radius on the end of thx 


The operations consist of turning a 


shaft. The limits of accuracy required are within three-thousandths inch. 
people are satisfied with the service this lathe is giving them. 


You who are considering the purchase of another lathe, investigate the Hendey 
Into the design and building of Hendey Lathes goes a 


before you make your choice. 
successful experience of 47 years. Every part is built in our own plant, under our own 


supervision. Complete 


information furnished on request 


TheHendey Machine Company 


Torrington, Conn, U. S. A. 


New York Office, 9@1 Singer Bidg. 


Boston Office, Oliver Bidg 


Chicago Office, 618 Washington Bivd 


Cleveland W. M. Pattison Supply Co Montreal Williams & Wilson 

Detroit W. M. Pattison Supply Co Toronto, Winnipeg, } 

Pittsburgh Laughlin-Barney Mchry. Co., Union Vancouver and A. R. Williams Mehry. Co 
Arcade Bldg St. Johns, N. B 

Philadelphia, Sherritt & Stoer Co., 603 Finance Great Britain Chas. Churchill & Co., London 
Bidg Russia Iznosskoff & Co., Petrograd, Moscow 

St. Louis Colcord-Wright Mchry. & Supply Co South Africa LD. Drury Co., Johannesbure 

San Francisco Pacific Tool & Supply Co 
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Showing real adaptability 


This photograph, taken at the plant of the 
Cleveland Automatic Machine Co., shows a com- 
bination of Rivett precision and versatility. 

The machine is a Rivett No. 103 Internal Grinder, 
equipped with a Rivett Fxternal Grinding Attach- 
ment and is grinding a circular forming tool of 
irregular contour within limits of .0005. 


This is a typical toolroom job and shows merely 
one of the many practical applications of this 
machine. It is equally well adapted for manu- 
facturing, experimental and model work. The 
Automatic Table Travel has a capacity from in. 
to 2 in., while the maximum Hand Operated 
Table Travel is 11 in. 

Increased production enables us to offer immediate delivery 

on several of these No. 103 Internal Grinders. Send in your 


reservation now 


Further information on this machine and catalog describing 
the entire Rivett line is yours for the asking. Why not drop 
us a line today? 


RIVETT LATHE & GRINDER CO. 


Br ihton District of Boston Massachusetts 
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November 21st. it | nt American Bronze Corporation 


Berwyn, Pennsylvania 

















It Doesn’t Take Me Long 
To Know A Good Furnace Man 


BRISTOL’S 


Recording Electric Pyrometers 


Write us in regard to your temperature problems on hardening ot 





annealing furnaces, galvanizing baths, japanning ovens. ete. Ask for 
Catalog B-1200 


THE BRISTOL COQ., Waterbury, Conn., U.S. A. 


BRANCH OFFICES Boston New York Chicago Pittsburgh San Francisco 
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1126 AMERICAN 
and runs in adjustable bronze bushings, the front end 
being bored to receive a taper-shank cutter arbor, a 
draw-in rod being also provided. In chucking the work 
the front end of the shell is located by a conical ring 
while the rear end is held by another conical ring, which 














WASHING MACHINE FOR SHELLS UP TO 6 IN 


IN DIAMETER 


is pushed forward by a screw and handwheel at the tail 
end of the spindle. Lubricant is supplied to the cutter 
by a pump bolted to the back of the oil pan and driven 
by a belt from the line shaft. When so ordered additional 

















A KNURLING AND BOURRELET-ROLLING 
MACHINE 


FIG SIZE 


parts can be supplied which permit the machine to be 
used for either the nose or base end of the shell, the 
change Two other milling ma- 
chines are made, Size B adapted for use on 6-in. and 


9.7- 


being easily made. 


i55-mm. shells and Size C for use on 8-in., 9.2-in., 
in. and 12-in. shells. 


le ee ee Be ee 
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MACHINIST Vol. 48, No. 26 
Fig. 4 shows a shell-washing machine that will handle 
shells 6 in. and smaller in diameter. This machine can 


It con 
sists of a cast-iron tank with a rotary pump bolted at the 


also be supplied for larger shells if so ordered. 


back and pipes to two shell cups inside of the cover. 
Steam pipes for heating the cleaning liquid can be in- 
corporated if desired. The capacity of the tank is 
approximately 40 gal., and it is divided into two com- 
partments so that the dirt and cuttings remain in the 
first compartment while the water only can get back into 
the pump. 

Fig. 5 shows the Size A knurling and bourrelet-rolling 
machine. This machine is designed for knurling the 
copper band groove on 3-in. and 75-mm. shells. With 
the two spindles and two knurls, as shown, the machine 
will double or cross knurl, but the machine as ordinarily 
supplied has but one spindle for a single knurling tool. 
In operation the machine is placed on the two lower 
rollers, the base is pushed against the stop, a lever is 
pulled and the work is done. It is claimed that the 
machine will knurl 3-in. shells as fast as they can be fed 
to it. For rolling the bourrelet a rolling tool is placed 
on the spindle in place of the knurl and a different set 
of rollers carry the shell. All tools and rollers are made 
of cast steel and are hardened. The drive is from the 


line shaft to a pair of tight and loose pulleys 12 in. 
in diameter with a 3-in. face, running at 325 r.p.m. 
The machine, as shown in the illustration, weighs 


approximately 700 pounds. 


Howard L. Coburn, Prominent Civil 
Engineer, Dies 

Howard L. Coburn, widely known as a civil engineer 
who had built more than 100 of the big dams in this and 
other countries, died recently in the Stern Sanitarium 
from pneumonia. Mr. Coburn was 52 years old and was 
born in Patten, Me. He was graduated from the Mas- 
sachusetts Institute of Technology in 1887, and up to 
his death had been associated in its development. Imme- 
diately after his graduation Mr. Coburn designed some 
of the largest cotton mills and power plants in New 
England, and until 1904 he devoted himself to that phase 
of his profession. Coming to New York he became chief 
engineer-and director of the Ambursen Construction Co., 
61 Broadway, and in that capacity began the building 
of dams. 

One of the most important of his works was the 
construction of the Guayabal Dam for the United States 
Irrigation Service in Porto Rico. He also put the Bas- 
sano Dam across the Bow River in Alberta for the Can- 
adian Pacific Railway, and the Jordan River Dam on 
Vancouver Island, B. C. In this country he built the 
Shoshone and Laprelle dams in Wyoming, the dam at 
Akron, Ohio, and the Pittsfield Dam, located at Pitts- 
field, Massachusetts. 

In addition to this work he was associated as consult- 
ing engineer with Henry L. Doherty & Co., E. W. Clarke 
& Co. and H. M. Byllesby & Co. Mr. Coburn was a mem- 
ber of the American Society of Civil Engineers, Amer- 
ican Society of Mechanical Engineers, the Engineers’ 
clubs of New York and Boston and the Technology Club. 
Mr. Coburn was unmarried and his only surviving rela- 
tives are three sisters. 
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June 27, 1918 Speed Up—We ha 








The S. A. E. Meeting at Dayton, Ohio 


SPECIAL CORRESPONDENC! 





In view of the great amount of work being done 
along automotive lines in connection with the war 
the summer meeting of the Society of Automo- 
tive Engineers becomes doubly important. This 
meeting was almost entirely devoted to war work 
and very interesting exhibits were included. 





HE summer meeting of the Society of Automotive 

Engineers in Dayton, Ohio, on June 17 and 18 was 

a great success from every point of view. The 
attendance was large, including men from Maine to 
California and from Florida to the extreme northern 
states. The weather was clear with a good air most of 
the time and nothing was left undone by the local com- 
mittee to make the visitors have a good time. 

It was a war meeting in every sense of the word, be- 
cause every automotive probiem has become a war prob- 
lem as well. This was evidenced by the airplane and the 
tractor, together with the producing of fuel and the 
various details of construction of each. 

THE LIBERTY MOTOR 

The meeting, it may be said, centered around the 
Liberty motor, and the notable part of the exhibit were 
two 12-cylinder Liberty motors, one complete and the 
other only partially assembled, with the parts displayed 
for inspection. There were also Liberty motors in a 
number of battleplanes, which flew at frequent inter- 
vals, as well as in two De Haviland battle planes which 
were in the exhibition hall. 

30th the committee and the Government officials are 
to be congratulated for securing and for allowing this 
exhibition, which gave the visiting engineers an oppor- 
tunity of seeing for themselves that both motors and 
planes are actually being manufactured and in fair 
quantities. The war is not going to be won by secrecy, 
but by the manufacturing of more of every implement 
of war than the enemy can possibly produce. The 
sooner we recognize this the sooner we shall have that 
surplus of material which will win the war. 

The exhibit contained in addition to the Liberty mo- 
tor two Hispafio-Suiza motors, a La Rhone, a Rolls- 
Royce, a Mercédes, a Benz and a Renault; in addition 
there was a Mercédes motor in a captured German 
Rumpler airplane. Then there was a French Spad, of 
which we might have had several hundred but for the 
canceling of an order last fall; a De Haviland battle- 
plane and the original Wright machine as rebuilt ow- 
ing to damaged parts. Besides this there were wings, 
ailerons, rudders and other members of the De Haviland 
machine and a working exhibit of propeller making, all 
from the Wright-Dayton plant. There was also an 
exhibition of machine-gun shooting between the pro- 
peller blades in a De Haviland battleplane. 

Air exhibitions were frequent, one of a squadron in 
formation flying being particularly impressive. Stunt 
lving was also shown, and there was scarcely a time 
when some machine from one of the various fields could 
t be seen, while the whir of the Liberty motor be- 


came a Commo! und \ dir ible from the Goodvear 


plant in Akron about 200 miles away also made it ap 
pearance. 


Another 
tractors of various sizes, 


interesting exhibit was that of army 


mostly of the caterpillar type 


very 


These varied from a small machine which dragged a 
3-in. gun over ploughed fields and up steep hilis to a very 
heavy tractor with a 6-in. howitzer as a trailer. This 
machine pushed over good-sized trees after the manner 
of the tanks. A four-wheel-drive truck also showed its 
ability to climb hills. All were camouflaged. 

No papers were available at the meeting owing to de- 
lays in censorship, but the subjects included ‘“Petro- 
leum Refining,” by C. W. Stratford; “Heavy Fuel En- 
gines,” by C. E. Sargent and P. L. Seott; “Conventional 
Propeller Design,” by F. W. Caldwell; “Present-Day 
Problems in Aeronautics,” by W. B. Stout; “Airplanes 
of Today,” by Fay L. Faurote; “Airplane-Engine Head- 
ers,” by Archibald Block; ‘“‘Comparison of Modern Avia- 
tion Engines,” by Herbert Chase, and a symposium on 
“Tractor Development,” by C. M. Eason, Dean Parrett, 
D. P. Davies and R. O. Hendrickson. A report on the 
International Aircraft Conference was made by C. M. 
Manly, while E. H. Ehrman told what had been done 
in standardizing screw threads, and a report was also 
made by Coker F. Clarkson. 

The great event of the meeting was the dinner in 
honor of Orville Wright, who, as usual, acknowledged in 
silence the hearty welcome accorded to him. There were 
about 1200 persons present. President Kettering acted 
as toastmaster in his usual breezy fashion, and the 
speakers included General Kenly, Howard E. Coffin, 
Lieutenant Miozzi, of the Italian Aviation Commission; 
Colonel Deeds, Lieut.-Colonel Vincent and Dr. Stratton. 

QUANTITY VERSUS PERFECTION 

The trend of the speeches was to show what had been 
accomplished in both and planes. They em- 
phasized the fact that what was needed was quantity 
production rather than perfection. When it is consid- 
ered that practically all the criticism of the aircraft pro- 
gram has been in this connection, that we should have 
built the Spads which could have been in production 
months ago, this could hardly be called a defense or an 
explanation of the delays which have occurred. 

It is interesting to know, however, that production 
on both motors and planes is progressing favorably, the 
former amounting to several hundred a week and the 
latter increasing rapidly. Motors from stock are placed 
in new machines that are flown without difficulty. A 
recent case was that of a large flying boat built at the 
naval aircraft factory in Philadelphia and carrying two 
motors. After a short trial over the river it flew to 
Hampton Roads, 280 miles away, without a single miss 
of either motor. 

The work of training aviators is 
There are over 150,000 men at the training camps, in- 
cluding mechanics. And when we read of an occasional 


motors 


also of interest. 


fatality it is well to remember that students are now 
averaging 220,000 miles a day at all the schools, 
eight times around the earth every day. 
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Thrift Will Win The War 


Al the close of the Franco-Prussian war, war loans. The reason is the same now 
nearly 50 years ago, the whole world was as then—the habit of thrift among all classes 
amazed by the ease and promptness with of the French people. 
which the French people met the enormous —— ;' a 
Thrift, in the present national crisis, is the 
indemnity imposed upon them by the : , ‘ 
p weapon with which we shall defeat our 
russians. ; 
' enemy. Money and _ materials—materials 


and money—these are the real sinews of 


France again, in the present war, shows the 
war and guarantors of VICTORY. 


same marvelous capacity for raising vast 


Thrift will win the war now— 


and will form the basis for our prosperity as 
Lend Him individuals and. for our power as a nation. 
AHand 4 


V, 


SA VE-—and buy Liberty Bonds 
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BONDS 


The Mueller Machine Tool Company 
Cincinnati, Ohio 




















CENTRAL COMMITTEE 


€. P. PASSMORE, CHAIRMAN 


R. L. AUSTIN, Vice-CHalRwan 


DAVIO BAIRD 

). B. OIMMICK 

ALVIN C. OINKEY 
PIERRE S. OVUPONT 

w. W. GRIEST 

m. Cc. KENNEDY 

F Mm. KIRBY 

VANCE MCCORMICK 

€. 8. MORRIS 

=. LARUE MUNSON 
Levi L. RUE 

SAMUEL REA 
WASHINGTON A. ROEB 
HARLES M. SCHWAB 
WILLIAM C. SPROUL 

€. T. STOTESBURY 
ERNEST T. TRIGG 
JOHN WANAMAKER 

F M. HAROT. SECRETARY 


2ECTOR OF LOAN FOR 
HIRO FEDERAL RESERVE C 


LEWIS H. PARSONS 


ASSISTANT TO DIRECTOR 
OWARDO F HANSELL Jr 
AOVISORY COMMITTEE 
WALTER C JANNEY SHA 
4ORATIO G. LLOYD 
»4HN H MASON 
> WHARTON PPEF 
PH WAYNE 


ee 4 
scription 


your 
made 


9 
ynnase 
} 


ere 
cael 
Phila 


delphia. 


Third F 





SALES COMMITTEE 

GRENVILLE D. MONTGOMERY. 

CHAIRMAN 

d ] R Dj t ° t W. MORGAN CHURCHMAN 

» s - yYgs ~ ARROLL J. WADDELL 
edera eserve istric ee 
STRIAL ANDO COMMERCIAL 
MMITTEE 


Liberty Loan Committee Orn, LAUER, Cuarmean 


L, 


RANOALL WILLIAMS, Jm 
Vice-CHAIRMas 
Gri P CHAIRMEN 
y Pa" 1 LIAM BREEDEN 
BI ILDING 2 HOWELL CUMMINGS 
7M ULLOUGH 
CHARLES J. EISENLONS 
WARD J. ov Mee 
MILLER FRAZIER 


INCOLN 


s+ 


PHILADELPHIA 


.. B. KELLY 
@ DOAVIO KIRSCHBAUM 
GRO! 4s NO. 13 ? Ww. UCAS 
—_ "« HARLES F. JENKING 
INDUSTRIAL AND COMMERCIAL COMMITTEE Beg 4 
: : ee JICHOLAS P, LLOYD 
NICHOLAS Ff . LLOYD, Chairman Sa. SAD i, 
Care of Newton Machine Tool Co., 23d and Vine Streets S THE RE €. NICKLES 
Locust 125 Race 40 16 WALTER A. BAILEY 
FREDERICK 8. UNDERMILE 
; , AMUEL B. VAN DUSEN 
HEADQUARTERS 9 RLES P. VAUGHAN 
. oe : . q Ee. S. WOOOWARO 
L. MARANTETTE, Squad Leader for Sales Committee 2 1. P. STATZELL 


Care of West & Co., 


Spruce 250 
Bankers, 1417 Chestnut Street 
Philadelphia 


'OOL BUILDE} 


Race 2900 22 Ww. KETCHAM 


and 
1a 





LOAN ANNOUNCEMENT 








NW IMAAUTHO T RIT Wa Y WI. INTTNYNH « 

10D JAAUNILING POOL BUILDERS Of Tis whptraenrared STATES 
nAT XY TTA Taac . nur "TT <T\T —— 
DOI! rs USINESS Ih de dnd PHILAI ELPHTA All ae) 


The "Jorld's 


on to make 


sO NnS 


Our 
and 


We feel Breed 

to the Third 
epresentetives he 
you in this D 


Help your representatives to repr 
your activity. 


Machine tool 
esented in the 
13, Division 
who wish 


Join us in making 


Of all Liberty Loans. 


: _AD JAC IIT Ng 


the 


industriel activi 
are fevoring you 


ified in asking 


7 DTNARTwWsa 
TERRI +VAL Sw 


calls for your utmost 
Loan surpass all others AY 


Workshop" 
Liberty I 


‘ ~* - 
wreatest 
Wird 
L1nirda 


, through the fortunes of 
with a large volume of business. 


Pa 

= ct 
: 
@ 

” 


Dp ar t of 


<= 
> 


for a 
to be su 
+ 


+ 34y 


Vil tO 


your sub- 
ribed through 


Liberty Loan, 
r sales they have 


ubse 
in propor the 


sent you in every 


manufacturers and agents for this District 
Industrial and Commercial Comnittee by 

G, with Headquarters at 1417 Chestnut St., 
to record your name on their "HONOR ROLL". 


the Third Loan the most successful 


ours truly, 


| ) 
Q eiwnri Nconcons 


Director of Loan for 
Third Federal Reserve District. 


Newton Machine Tool Works, Inc. 
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THEIR WORK IS ENDED—OURS JUST BEGUN 





Buy Liberty Bonds—-NOW 


The Heald Machine Company 
Worcester, Mass., U. S. A. 





























Lend ia 


+ 1 ta a! 
‘ae 
Him <M 
BUY *y 
LIBERTY 
A BONDS 


Hand—T"'s American lad of ours on the _ battle- 
field of Lorraine! He’s a lad to be proud 
of. as fine a soldier as the world has ever seen. He will 


do his part, but he is depending on you and me to help 
him to VICTORY. 





We have a splendid army of fighting men. We can make them 
the best equipped army in the world. We can make them invincible 
for the coming big offensives United action by us means decisive 


action by them. This means VICTORY. 


he boy in the trenches 







is counting on you to 
Lend Him a Hand! 


BUY—YOUR-—BONDS-—TO-DAY! 


The Oakley Machine Tool Co. 


Cincinnati, U. S. A. 
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Victory 32's Conquer 








; | SHOUSANDS upon thousands of our boys, your boys 


ire making a heroic sacrifice for their country and | 
Thev are facing the realities of war. They are facing tl! 
ten ha f German shells, of German machine gun fre, 
su iting gases, liquid fire. Your soldiers are i 
vaisthigh. Thev are pushing through mud knee-deep. 
hey are making sacrifices that are necessary for your life 


your liberty. 

What are you doing for these MEN? Have P 
you made any SACRIFICE? ARE YOU . 
FACING THE MUSIC? Have YOU lent your ' 
government the price of a single shell? Have 
YOU the SPIRIT to conquer? This is a war of 
moral courage as well as physical prowess. It 
is a war here at home, of dollar-courage. 


How many dollars worth of courage have you got 
NMloney will win the war. Money will buy munitio! 
NMonev will build ships. It will buy food and clothes f 

brothers. Money will keep the guns spitting. Buy 


Liberty Bond in this FIGHTING LOAN. | Pay for it 

ir at a time if need be; but Avy it. Never mind the 
iterest rate. Buy the Bond—get into the fght. Send your 

message to Germany in a wrapper of cold grey steel. 


Ler id Him 


Aten Fy DO IT TO-DAY 
ins = 








BUY 
LIBERTY 
BONDS 








S. F. BOWSER & CO., INC. 
Fort oe Indiana 




















Lend Him 


A Hand! 

















That Khaki-clad American soldier of ours, facing the 
Gsermans across No Man’s Land from the trenches in France 


He is facing cold, storm, hunger, murmur, that American liberty and 
discase, death, that America’s homes may justice mav endure. He /s fehtine for . 
be safe from the threat of German arrog- What are vou here at home in the 
ance and brutality. He is enduring peace and plenty of America doing for 
hardship and danger willingly, without a him? Stand by him. Back him up 


Lend Him A Hand! 


He is depending on you for food and 
clothing, for the shells, rifles, and machine 
guns that can take him over the top to 


victory. 


You will not fail him now. 
The Third Liberty Loan is the 
measure Of vour support. Its 


success IS Vital to his comfort. 


to his safety, to his VICTORY. 





Invest in ALL the bonds vou can 
Lend him a hand! 


The McCrosky Reamer Co. 


Meadville, Pa., U. S. A 
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| Your War Machine = * 
~ i — , cw 
; Needs Money Power : 
( )' R Soldiers in France are working 
night and dav. hey are hiehting 
erimly, doggedly, with magnificent Courage. ; 
Every man of your army ts a cog in the 
hgehting machine. Hits eflorts depend on 
the power you supply to him. If you 
don’t come through, he can’t. 
D t let ? Don't leny hor the monev he need Invest 
i l berty B a * 
a ~ aaa . q . ye 
Bee as, Send our bows the tuel TAS 
“) Ra ote Sy 1 ti -. ; F io > 
i Maras and they will supply the steam. ae 
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. a = Sheridat f viding the legions of Americas manhood to victory, tor ; 
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. : : if \ C iy t Ka r ae : eo aN 7 
- ; - Dy sal ‘ 
2 edie 1g What ts your message to them? a oe 





eee } Are vou doing vour share as : 
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Chard Lathe Co., Newcastle, Ind. 
Norton Co., Worcester, Mass. 





























Buy LIBERTY BONDS! 


@ The one main reason why we must buy Liberty 
Bonds, is to protect our lives—our homes—-and 
everything we cherish if we are to 


Win this War 


Q It is a patriotic duty to invest in a cause which 
is so worthy and in ‘doing our bit’ on the 7’Azrd 
Liberty Loan, we help ourselves to a high class 
investment, and we help the Government to ‘do 
its bit’. 


@ On the second Liberty Loan, Buchanan, Micht- 
gan was allotted $75,000 as its quota. Buchanan 
invested $113,000 or 50 per cent. more than 
this quota. Buchanan will again come through 
with its quota on the Third Liberty Loan and 
hopes to surpass the last showing. 


@ May every section of the country do betterthan 
Buchanan. 


Buy LIBERTY BONDS! 


Clark Equipment Company 


Buchanan, Michigan 



































Your Bond May Bring 
Him Home in Safety 


MERICAN fathers are now 
on,the battle fronts of France. 
Many must fall; how many 
depends upon us who remain 










4 


4 SINGLE Liberty Bond i 
aon he Pp to Sa a soldier’ Life, 


home 





Pittsburgh Machine Too! Co. 


Braddock, Pa 


Ingersoll-Rand Company, 
11 Broadway, New York 
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2» ~~ VICTORY 


TOUNDATION. 


/ HE industry and the thrift of 
American farms, American factories, 


American shops, American homes, 


the industry and thrift of every 
citizen in the land,—the industry 
and thrift that invest in Liberty 


Bonds,.—this 1s the sure foundation 
of American VICTORY. 


“TH e must The Hoggson & Pettis Manufacturing 
lic k or be Company 
li kb ¢ age Ne Haven, Co t - \ 
Hartford Special Machinery Co. 
Hart Cor 
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Give Your Little Ones 
An Interest In the Future 


r | NHEY are vour hold on the future, and America ts fighting 

to make their future safe. Thev are too little to realize 
this now.—but some dav thev must learn to reverence the 
traditions of America. and understand the great cause for 


which the men of their fathers’ dav gave their lives. 


Be ready to put to their hands bonds of their government LP hey 
be ft the nspiri evidence that their fathers planned, sacrificed, 
their future Libert Bonds will mean more to then 
Wl make them proud of fathers who in America’s day 

1) ed themselves true American Patriots. 


lnvest in Liberty Bonds for your little ones. 


The Globe Machine & Stamping Co. 


Cleveland, Ohio 


Grant Mfg. & Machine Company 


Bridgeport, Conn. 


Halcomb Steel Co. 


Syracuse, N. Y 


Lynd-Farquhar Co. 


Boston, Mass. 



























wo you invest your money in Liberty 


Konds you are not rIVINg money to vou! 


4 
~ 





country. You are making the safest invest- 






ment in the world, and your money will come 






back to you, with interest, at a time when 






vou may need it far more than you do now 






And remember 










Every Bond you invest in may 
Save a Soldier’s Life. 






New York Machinery Exchange, New York City 
Noble & Westbrook Mfg. Co.. Hartford, Connecticut 
Phoenix Mfg. Co., Eau Claire, Wis. 
Waltham Machine Works, Waltham, Mass. 
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ACSI BONDS 
MEAN SO MUCH 


MORE UGA 











Your money would be of little use to 
you if the Germans should win the war 
abroad and come over here to complete 
their work of world subjugation. Invest 
your money in Liberty Bonds—one Bond 
arms a soldier and may save his life. 


“It is civilization against coersation.” 


e this 


A. S. Brown Mfg. Co., Tilton, N. H. Holyoke Truck Co., Holyoke, Mass. 


Cincinnati Gear Co., Cincinnati, Ohio. Ideal Tool and Mfg. Co., Beaver Falls, Pa. 
Greenfield Machine Co., Greenfield, Mass. Lumen Bearing Co., Buffalo, N. Y. 


Heller Bros. Co., Newark, N. J. Reed Mfg. Co., Erie, Pa. 





















tf, ae = 
—_ army to defeat the German armies strenghtene 

dour hand—my hand— pate es trenghtened 
by the toil and sacrifice of the one hundred and 
Every hand in the land stretched out fifty million people of Germany and her allies. 
to help him to VICTORY! That is the 
way that America is going to win this war. It 
is the only way she can win it. 


[his is a war of national resources, and 
everyone must add his share to America’s fight- 
ing strength if we are to make our superior re- 
sourcescount. Every hand in the land must 
be stretched out to help our boys if we would 
send them over the top to early and certain 


VICTORY. 


We are fighting a united German people. 
Until every American is backing the boys in 
the trenches, until every hand in the land 1s 
stretched out to help, we cannot expect our 


Save for the Third Liberty Loan. Invest in the Third 
Liberty Loan. That is the way to lend a hand. That is 
the way to make a nation invincible for freedom and justice. 


a direct fighting aid to this boy in the trenches in France. 
> ’ 
d Him a Hand! 


e than glad t 


ne 


Every bond bought now is 


Le 


Our business is mighty mportant t l put we are !I 
substitute for our owr message n ti page tl 
Liberty Loan 


D. Saunders Sons, Yonkers, N. Y. Morris Machine Tool Co., Cincinnati, Ohio. 


Skinner Chuck Co., New Britain, Conn. 
Woods Engineering Co., Alliance Ohio. 
Worcester Lathe Co., Worcester, Mass. 





Reading Chain Block Co., Reading, Pa. 
Kelly Reamer Co., Cleveland, Ohio. 
Crofoot Gear Works, Inc., Boston, Mass. 
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‘THI best news If thev hear that 

can send to we at home are 
brave boys in France backing them up 
is that we are behind with our money, 
them to our last dollar tor that every dollar we 
VICTORY 





can scrape together is going 


” , \ into the Liberty Loan, they 
\\ 1 send them that wor . 
a - ee . ry 4 will feel that Victory is on 
by over-subscribing th ur 
\ er-subscribing ( ( the wav. 
Libertv Loar 
They will gather new courage and new 

Thev have been on the firing line long strength; they will go into battle with new 
enough to know that speedy Victory 1s a mat- confidence and determination; they will 
er of men plus terials with which to fght. fear nothing and stop at nothing. 


Let Us Send Them This Good News! 


Let Us Buy Liberty Bonds! 
puY—BUY—BUY—till it hurts ! 


Lend Him 
AHand 


fan L 


Birdsboro Steel Foundry 
Co., New York 
A. Kelly Co., Xenia, Ohio. 

Marshall & Huschart Machinery Co 


and Machine Co., 


Birdsboro, 


Gwilliam 


R 





Chicago, Ill 
Meisselbach Catucci Mfg. Co., Newark N. J 
Myer-Moran Co., Baltimore, Md 
Ww. W 


Parker 


The Oliver Mfg. Co., Buffalo, N. Y. 
White Metal and Machine Co 
Ransom Mfg. Co., Oshkosh, Wis. 


Carl Schoenert & Sons, Newark, N. J 


Pa 


, Erie, 


[Trump Bros. Machine Co., Wilmington, Del 
N r. Bend, Ind 
Ideal and Tool Co., 


Bowsher Co., 


Machine 


South 


Ohio 


Cincinnati, 
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To Save the Lives of Our 
Brothers and Sons 


Invest in U. S. 


Liberty 
Bonds 
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Fis Daddy Has 
Gone To War 


OOR LITTLE KID! He has 

played hard all day with the 
toy soldiers his father brought 
home to him the day he left for 
France. And he’s been keeping 
his spirits up because his father 
said to him— ‘‘Boy, take care of 


a 





} your little mother —and keep her 
| happy till I come home again.” 
| And he has been trying very hard 
+ to back up that soldier in France. 








LendHim — 
A Hand © 








As his head sinks down on his arm he sees that big 
soldier—his gun in hand, his face set toward Victory. 
And as the soldier goes “Over the Top’’ he turns his 
head and smiles—smiles at the boy who means so much 
to him—who stands to him for home, country, love, 
happiness, success — all he holds most dear. 


LOOK WELL AT THIS CHILD! 


He represents the future of America—the future 
of Liberty — do your share to help his father: win 


the great fight for all the children of the world. 


Buy Liberty Bonds and give your child 
the opportunity of growing up in a 
clean and splendid warld. 


It sooperation with the Liberty Loan Committee this advertisement is 
published by 


The Bradford Machine Tool Company 
Cincinnati, Ohio, U. S. A. 














To Those Who 
“Can’t Afford It’’ 


HEN you hear a man say: “I can’t afford to buy 
Liberty Bonds,” ask him these questions: 
“Can you afford to see your country.lose this war?” 


“Can you afford to see hundreds of thousands of 
the flower of American manhood lose their lives 
because of lack of equipment and munitions?” 


“Can you afford to see your home violated and 
devastated by the Huns?” 


“Can you afford to live under a German governor, 
appointed by the Kaiser?” 


“Can you afford to pay oppressive, ruinous taxes 
as long as you live, to help meet a colossal German 
indemnity?” 


You can’t afford to buy Liberty Bonds? 
YOU CAN’T AFFORD NOT TO! 





In co-operation with the Liber 
published by 


The Geometric Tool Company 


New Haven, Conn. 
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HELP FILL THE SHIPS 


foday every ship that leaves our docks for France is loaded to capacity with supplies 


tor our tighting men—food, clothing, medicines, bandages, ambulances, rifles, artillery, 
WMmMuUunition. 

[hese are the sinews of war that will bring us Victory. Without them an army is 
powerless—worse than powerless. With them our boys will be well cared tor, well ted, 
irm, victorious. There will be no needless sacrifice of lives in the trenches or out. 

Y ib Bond ide th 
our Liberty Bonds provide these supplies 
loday we have an army of 500,000 boys in France now; we cannot leave 
hehting men in France. Tomorrow we them unted, unclothed, uncared-tor, to 
shall have more, and the day after more the horrors of the battlefield. 
eds ] S 1es Ss 5 
yet. ring caning n — and as LP We have a gigantic task betore us. 
at mist lem are tremendous and they We must all unite if we would carry it 
ire steadily growing. through to success. Your share—a// the 
The Third Liberty Loan must meet bonds of the Third Liberty Loan, in 
these needs. We cannot go back on the which you can possibly invest. 


Every bond saves lives, the lives of our own sons 


Every bond hastens the day of VICTORY 


Lend Him 
A Hand & 


—_*~ 
j : 
a , ' h the Liberty Loan Committee t id 


Gisholt Machine Company 
Madison, Wis. 


























You Can't Make an Omelet 
Without Breaking Eggs 


O win the war it is unavoidable that the 
rights of the individual be infringed. It 1s un- 
avoidable that his personal comfort be temporarily 
ignored, his personal property temporarily con- 
scripted, his personal fortunes temporarily impaired. 


We Must Make Haste 
We Must Strike Hard 


There is no time to weigh too carefully the 
questions of individual equity. The big job, the 
one job, is to win the war. There will be plenty 
of time to talk about it and adjust grievances 


afterward. 

All arguments aside, we’ve 
got one big job on at the 
moment---to 


Invest in 
Liberty Bonds 


bstitute for our own me k t! t the ‘ 
~ The Graton & Knight Mfg. Company 
Worcester, Mass., U. S. A. 











MOTHERS 
OF 


SOLDIERS 


T remained for a soldier to remind us that we are not just 
mothers, now, we are,mothers of soldiers---“and it doth not yet 
appear what we shall be.” 


Somehow, we found the courage to send our sons away with smiles 
and blessings from lips that we strove to keep from quivering. 
Have we now that deeper courage to face the picture of 
where they are to-day, or may be next week, next 

month, or next year, if we do not help to the last cent Cp 
to the last atom of our mother-love? 











It is nota pretty pictur for a mother to fac e, God kno vs, but we are mothers ot soldiers and 
ist face it. Way back in the baby davs when a fall brought that first streaming gash 


on his curly head, we had to shut our teeth and face it then in order to cleanse and heal th 


hurt. To-day, his need is so much greater, his hurts are so much deeper 
Now that | s away from us, we catch ourselves drifting back to these 
baby days We thrill vain at the touch of groping velvet fingers, 
exploring our eyes and our lips and tangling our hair Ihe pressure of 
dimpled feet, sturdy even in their rebellious moods, stirs our pride in our 
man-child, and we yearn over the weight of the little yielding body grown 
heavy th sleep our arms \\ live over again the vears of his littl 

boy-time so sheltered and wrapped in our lov Almost we lull ourselves 
into pea th our dreams, but ire mothers of soldiers and this 1s no 
time k lu $s as ims 


All their sacrifice and their suffering and their courage will be useless 
unless we can keep sending them ships and more ships loaded with arms, 
ammunition, food, clothing, hospital supplies, and all the paraphernalia 
of war 


This Third Liberty Loan is a call to mothers of soldiers to give as we used 


to give when they were our little lads—to give without counting the cost 


The money we invest in Liberty Bonds we are only loaning to keep our 


LendHim -4 
Atlang 4 


2 
LIBERTY 
BONDS 


boys alive—to bring them | 






Greenfield Tap and Die Corporation 
Greenfield, Massachusetts. U. S. A 
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Set Your House 
In Order 


to meet the country’s present crisis. The 
nation is at war, and every family has its part 
to play. 


We must save—on food, on clothing, on 
all the little luxuries that in peace times we 
learned to accept as a matter of course. Only 
so can our armies be properly fed and clothed 
and cared for. 


And we must invest these savings with the Gov- 
ernment. Only so can we provide the money for ships 
and shells, for aeroplanes and cruisers, for hos- 
pitals and medicines and ambulances, for all the ma- 
terials that mean VICTORY to our American army 
in the field. 


Set YOUR house in order, to 


meet the country’s crisis. Keep the 
Star Spangled Banner in your heart, 
and Liberty Bonds in your home— 
paid for, and being paid for, from 
the daily savings you achieve. 


Only in this way can you help your country to 

meet its crisis to-day; only in this way can you avoid 

the possible crisis in your own affairs in 

later years. 
Pe eee les Co 

536 Lake Shore Drive, Chicago, IIl. 
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Help Them Over the Top 


OUR help is needed in the world-fight for Lib- 

erty. We dare not delay the Victory now. Our 

armies in France are looking to us for munitions and 

supplies in greater abundance than ever. We must 

not fail them. Uncle Sam is doing his best to make 

—— ae good, but he must have money for arms, munitions 

— Sx and food. Certainly you will help him. Good! You 

Zw can help him best é investing in U. S. Government 
Bonds of the 


Third Liberty Loan 


It’s mighty good patriotism and it’s good business too—backed by 
the entire resources of all the American people. See your local 
Liberty Loan Committee, or any bank, and arrange for as many Bonds 
as you can pay for. But don't delay. Help them over the top. 


Buy Liberty Bonds! 


—the safest investment in the world 





ublished by 


Murchey Machine & Tool Company 
Detroit, Mich., U. S. A. 


‘ 


; | | 4 : 
elt i Nat 1} whe 
LCA Mh 


ty 


et A MT iff, | 
if PITY, 7 (i thi i} | hp ‘ 
Peta |e! ‘ i HALA | 


( i" / 


{I} if 'Z 
Wh Ht Nit | 
Hi 








i ‘\\ 

ia Lx -= | 4 

Met SN. LANA 
} ‘ 





\ 
Divert 


Ih 


N 


\ 



























Why Buy Liberty Bonds? 


HY do you save to build a home? It is usually cheaper to pay rent. 


Why do you plan to give your children a good education? Will 
you get any money-dividends from that? 


Why do you pay fire insurance premiums and life insurance premi- 
ums? You personally will get little if anything from that. 

Why do you call the doctor quickly if the children are ailing? You 
don’t stop to think whether you can afford it. Do you? 


None of these expenditures are what we call good investments. They 
don’t pay in money, yet all pay the finest of dividends. 


Liberty Bonds represent the home, the school, the children; 
they represent all the great deeds of our fathers and grand- 
fathers; they represent Bunker Hill and Yorktown and Gettys- 
burg; they represent the blessed freedom under which we all live 
and they also represent the ORDER that makes freedom blessed. 


They represent the boys ‘‘over there”; they represent devastated Bel- 
gium and homeless Serbia and murdered Armenia. 


They are the defense that shall keep from our shores the monster 
criminals who outraged the women of Belgium and Northern France and 
made the men slaves; 


They represent the strength that shall restore Belgium and rebuild 
France and avenge Serbia; 

They are the voice of those who are too young or too old or too weak 
to fight; they are the sword of the women and the cannon of the children; 
they are the voice of a free people calling to cruelly wronged, freedom- 
loving men and bringing them succor. 


Buy them? Of course you will buy them. You'll borrow to buy them. 


You don’t need to be urged. You would be ashamed to go home to 
your children if you did not buy them. 


The rate of interest is important but not of first importance. They 
would pay, they would appeal to you, if they bore no interest whatever. 

Add to the rate of interest the 

dividends they pay in self-interest, in 

safety, in public order, in liberty and 





Y. law and you have a larger return than 
Ou Stand you receive from any other thing you 
. own. 


Beh ind Them - ae never become “‘scraps 


They are the best secured in- 


You Should vestment in the ves 








In co-operation with the Libe 
vert ment published by 


Bu 7 h The Rockford Drilling Machine Co. 
y ern Rockford, Illinois, U. S. A. 








The soldier 
takes his life in his hand 


and risks it gladly on the 
turn of a thousand chances. 














€ The man who takes his money 
in his hand and invests it in 
Liberty Bonds risks nothing. 


When you buy Liberty 
Bonds you keep your 
money. The return of 
the principal— dollar for 
dollar at maturity —is 
guaranteed, meanwhile 
you are paid good 
interest twice a year. 


YOU take no chances. 


€ Liberty Bonds are as 
safe as the United States 
and besides they yield 
interest each year. 


€ Get into the fight. 
Get in like a soldier— 
100%. Buy all the 


bonds you can to-day. 
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The New Britain Machine Company 
New Britain, Conn., U. S. A. 
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For Victory and Liberty 


We are fighting for Liberty and we 
are going to win. But how soon, de- 
pends much upon the men and women 
at hhome— 


The boys who have gone to the trenches are 
brave—worthy of the forefathers who first gave 
us liberty, worthy of the men who wore the blue 
and who wore the gray. 


But upon you rests the responsibility of whether 
they have everything with which to fight, 
whether they are sacrificed or saved. Your an- 
swer will be the dollars you put into the U. S. 
Government Bonds of the 


Third Liberty Loan 


From the machine hundreds of mil- 


lions of dollars must pour into Uncle Sam's 
Treasury the safest place in the world. 


Your money is needed. -every dollar you can spare. 
Surely you will put your money behind the boys 
who offer their lives, their all, for Victory and Lib- 


erty—your Liberty. 


Go today to your local Liberty Loan Committee, 
or to any bank, for complete information then 


Buy Liberty Bonds 


—the safest investment in the world 


shops 


rh Kaiser call j i i ) of ad 
show him that we know how to use those 4 
defense of Liberty and the overthrow of FP 


The Greaves-Klusman Tool Co. 
Ohio, U. S. A. 


Cincinnati, 
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to Send to 
Our Soldiers 


In France 


HE letter from home is the brightest spot in the soldier's life. He 
looks forward to it with eagerness. He is filled with delight 


when it arrives. 

Whether we will it or not, we must all send a message to our soldiers 
in France. 

If they hear that we show little interest in their comfort and safety, 
that we hesitate about backing them up with our money, will they feel 
their country is behind them? 





But if they hear that we at home are putting up 
our last dollar for their support and protection,— 
they will stop at nothing short of a complete and 
overwhelming victory 


One of these two messages must go from us to our army “over there. 


Which shall it be? 
Buy LIBERTY BONDS and Send the Right Message ! 


Nicholson File Company 


Providence, R. I. 

















HERE IS THE WHOLE 
STORY IN A NUTSHELL 


If, in order to win the war, the Government asked 
you to contribute your share of the cost,asa gift, 
you would have no just ground for complaint. 
This is your country, and your interest in the 
preservation of its liberties is as great as that 
of any other citizen. 


If the Government asked you to lend your money 
for war purposes, promising to return it without 
interest, you could hardly refuse, inasmuch as 
the money would be used to protect your property, 
your home and your family. 


HE Government does neither of these things. It. 

merely asks you to invest in interest - bearing 
securities, and offers you the best security in the world 
for the payment of your investment. 


In view of this fact—and the further fact that the money 
you thus invest is to be used to promote the comfort and 
protect the lives of American boys who are fighting your 
own battles for you— 

Can you conscientiously do less than 


invest every dollar you can raise 
and save in Liberty Bonds ? 


Norton Grinding Company 


Worcester, Massachusetts 




















Mein 


th IN America de- 


volves the sacred duty 
of keeping alight the torch 
ot Liberty and upholding 
justice and democracy 
throughout the world. Let 
us not falter or count the 
cost, for in the freedom of 
the world lies our only 
safety, and the preserva- 
tion of our American 


liberties and institutions. 


Let us‘invest to the limit in 


LIBERTY BONDS 








The Seneca Falls Manufac- 
turing Company, Inc. 
Seneca Falls, N. Y. 























Have YOU This Sublime 
Faith in Your 
Country ? (A True Sto 


OME years ago, a young man heard the call of America 
and, leaving the sunny shores of his native Greece, came 
across the sea to seek his fortune here. On a busy street 
corner, in a little town near New York, he set up his peanut- 
stand. 


Business was not always good. On cold and rainy days 
he remembered with just a touch of homesickness, the blue 
skies of Athens. But year by year his love for his adopted 
country grew deeper and stronger. America was his country 
now. He learned to read and speak the language of America. 
He read the papers, and they told of war,—-his countrys 
war. America was in trouble! America needed his help! 
Very well, he would not fail her, she should have it. 


And so one day, during the Second Liberty Loan Cam- 
paign, he left his little peanut-stand, and crossing the street, 
entered the bank. Pushing under the wicket one hundred 
dollars in small bills, he said to the astonished cashier : 


“If my United States Government needs my money to 
fight those Germans, it can have it! I don’t care whether I 
have a bond or not.” 
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Fellow Americans 


Ponder a moment upon the un- 
questioning loyalty of this simple- 
hearted American. 

We know what Liberty Bonds 
are. We know that they mean 
only the investing of our money 
and its guaranteed return to us 
with interest. 


Here and now, in the face of 
our Third Liberty Loan, let us 
say, 

“If my United States Gov- 
ernment needs my money, it 
can have it!” 


Be a 100% American! 
Invest in Liberty Bonds! 





\ h the Liberty. 
published by 


Taft-Peirce Mfg. Co. 


Woonsocket, R. I., 





a. Sy A, 















































Back the Fighting Lad 
with the Fighting Loan 








OW we know that we are in the war. We read, with a thrill 
of pride, of the good account American boys are giving of 
themselves out among the lurking perils of “no-man’s land.” 


We read, too, the ever growing that there shall be no turning back, 
lists ot the heroic dead, and our eves and no faltering, until our wrongs ‘are 
thoughts wander from our newspapers wenged and our future peace and 
ind letters from the front as we picture safety assured. 
the tragedy and the glory of their sacri- Phe Third Liberty Loan 1s a 
tice. Now we know that we are in the “Fighting Loan.” The money realized 
war. We realize what it means. We from it sends our men “over the top” 
ire determined that the sacrifice of med and equipped, trained to the 
American life shall not be in vain, and minute, strong and indomitable. 


Every dollar we invest in this Fighting Loanis a fighting dollar—a dolla) 


for I wctory—a dollar to shorten the war and save the lives of our sons. 
Buy your Lend Him 
Liberty Bonds = Atand7% 
—* I . , itl I Liber Loar 
, Committ hi dv tisement s pub 
today mmit = 





Buy as many Trimont Mfg. Company 
LIBERTY 
as you can BONDS Roxbury, Mass., U. S. A. 
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Will You Back 
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Your Uncle Sam? 


He has entered the fight to save de- 
mocracy. Already 500,000 of his boys 
are “Somewhere in France”—there 
to stop the barbarous Hun, rather 
than at our own gates. 


We must win the war. But to win 
it Uncle Sam needs your backing — 
your money. The First and Second 
Liberty Loans were promptly taken 
up, but largely by the city people. 


The Third 
Liberty Loan 


should be taken more largely by the men in 
machine shops, as evidence of their well deserved 
reputation for patriotism. 


Thus will you men of America prove yourselves 
worthy of Uncle Sam’s boys on land and sea 

the boys who are protecting the dollars Uncle 
Sam asks you to loan him. 


Loan every dollar you can spare to your Gov- 
ernment. It is good patriotism and good business. 
Go today — now —to your local Liberty Loan 
Committee, or any banker, for complete infor- 
mation— then 


Buy Liberty Bonds 


—the safest investment in the world 


a 4 publi hed by . 
The Warner & Swasey Company 
Cleveland, Ohio, U. S. A. 
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The Liberty Lo an Smile 


“OU seldom see “Jack ashore” 
nowadays. He dropped in a 
few days ago “‘to see how the 
Liberty Loan campaign was go- 


ing’’. We told him it would be 
over-subscribed. He left, smiling. 


He is playing his part in this 
oreat war, and a most important 
part it is. He convoys our sol- 
diers, and our vast shipments of 
ammunition and supplies, safely 
across the sea. He 1s up and aloft 
in the darkness and storm, watch- 


ing, watching for the glint of a 
periscope that betrays the pres- 
ence of those sneaking pirates, 
the submarines. 


Tense and alert, keen for the 
hght that may come at any mo- 
ment of the night or day, cool 
and resourceful when the torpedo 
strikes or the shells come scream- 
ing over the water, **Jack afloat’’ 
upholds the glorious traditions 
of the American Navy. 


Let's send him a word, as he guards the ocean paths to France, that we are 


with him that we believe in him 


trust him —love him~ and will back him 


up to the limit. Let’s make sure that he smiles more broadly than ever when 


he hears about the Third Liberty Loan 


let’s send him a wireless that we've 


come through with every dollar we could rake together to arm, clothe and 


feed him as he smiles and fights his way to Victory! 


S. W. Card Mfg. Co. 


Mansfield, Mass., U. S. A 





























Your Money Or 


I] t IMMUST 0 THe Sai thing—tit every 


Do You Know Why 
Your Money is Needed? 


When vou read that the Amert- 
can, French and British forces are 


facing three million or five million S Let that sink into your brain and 


man, woman, and child in the United 
States fghts back to the limit—with 
toil, thrift, monev—GERMANY 
CANNOT WIN! 





Germans on the west front—don’r you stay there. 


believe it! 
Right now the U. S. Government 


They are facing sixty million misguided 
has Zot to have more billions of dollars to carry 


but grimly determined Germans! 
on the war. Your savings, large and small, are 

Back of those trenches in France and needed. 
Belgium—behind the Rhine—every man, 
cvoman, and child in Germany \s fighting us every 
minute of the day! Fighting us with their 
toil, their sacrifices, their thrift, their money. should buy bonds to save 


Their Lives 


You are not asked to give your 


Which means it 1s v/fa/ that every Amer- 


ican citizen who stands behind our soldiers 


money away, but to lend s#—not asked 
to spend it, but to svvest st in U.S. Lib- D 
erty Bonds---the safest and surest invest- 


ment in the world today! 
Why ‘ t ghta 
B it y ! 
t app al of th Tr} Liberty Loan t 
ery f Do this tonight and invest in Liberty 
Bonds tomorrow 


THIS IS YOUR FIGHT—GET INTO IT! 
Get in as They do in France—100% 





ype 
} 7 


Whitcomb-Blaisdell Machine Tool Co. 


Worcester, Massachusetts, U. S. A. 




















“United We STAND— 
Divided We FALL” 





HE enemy we must defeat in 
this war does not consist alone 


of armed forces. We fight 
determined nation. This 
of soldiers, but of peoples. 





If every man, woman, and 





child in Germany is re- 





solved to defeat us—every 





man, woman, and child in 





America must fight to make 
defeat impossible. The day 






we so unite, and act as one, 





will mark the beginning of 





the end of this war. 









(This Space Contributed by ) 






a united and 
is not a war 








Let us unite in 
buying United 
States Govern- 
ment Bonds of 


the Third Liberty 


Loan! 








in co-operation with the Liberty 
Loan Committee this advertise- 
ment is published by 


The Whitney Mfg. Co. 


Hartford, Conn. 





















UST back of the second line 


trenches, he has time for 
thoughts —— long, long thoughts. 


Thoughts like these: — 


““At home they are raising the Third 
Liberty Loan. It’s a lot of money— 
billions of dollars. Yet somehow 
dollars don’t look as big over here 
as they used to, back home. 


My idea of Big Things has changed! 


Food and warm clothes, ships, guns, 
shells, medicine, bandages, ambu- 
lances, aeroplanes—Victory— 
they’re the Big Things over here. 


For we’ve got to carry on and end 
this hell—forever. 


And this idea about the Big Things 
must get across to the folks at home. 


They know we’re out for Victory,— 


they won’t fail us. Of course they'll 
buy Liberty Bonds!’’ 





published by 


In co-operation with the Liberty Loan Committee 














A million men, our 
husbands, our sons, 
our brothers, are 
thinking thoughts 
like these. 


We must be worthy of their faith in us. 
We must buy Liberty Bonds. 


this advertisement is 


Simmons Machine Co. 


Albany, N. Y. 


















Your Country’s Interests 
Are Your Own 


BY giving up luxuries and some of the com- 

forts and conveniences which you can deny 
yourself without serious hardship, you will save 
materials which our soldiers need, and without 
which they will be severely handicapped. 
















By investing the money you thus save in 
Liberty Bonds, you will still further aid the 
Government in buying food,-arms, ammunition 
and supplies for our army and navy. 


And the money you so invest will come back 
to you, with interest, at a time when you may 
need it far more than you do now. 


Your thrift, economy and self-denial NOW 
wll be a double help to your country tn tts time 
of greatest need, and will be the highest ser- 
vice that you can render yourself and those 
dependent on you. 


Save all you can, and invest all 
your savings in Liberty Bonds. 





In cooperatior with the Liberty Loan Committee this advertisement i 
The G. A. Gray Co. 
Cincinnati, Ohio 


Waltham Grinding Wheel Co. 
Waltham, Mass. 


















—and as she calls to the noblest ideals of the human 
heart and mind, so will she be answered. Since that 
eventful night in April 1775, Americans of every 
“village and farm” have stood ready to fight for the 
the Liberty their fathers gave them. 


— a J 


You may not fight in the trenches in France, you may not be 
asked — or have the opportunity —to risk your life that Liberty 
may live. But you can and you will back up our boys in the 
trenches by greater production, whether on farm or in factory — 
and you will loan your money to your Government. You can’t 
do less. 


Liberty Bonds are the safest investment in the world. To buy 
- them is your patriotic duty—and good business. Surely it is 
easy to do one’s duty when it pays a profit. 


Go to your local Liberty Loan Committee, or any bank, for 
information. Your questions will be gladly answered 


Calls— 


Buy a Liberty Bond! 


—the safest investment in the world 


Liberty 
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Detroit, Mich. 
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Practieal 
Patriotism 





Y OUR Practical Patriotism will find its most sincere 


expression in the purchase of bonds of the 
Third Liberty Loan 


A security bearing a guaranteed return is offered by 
our government. ‘The premier bond of the world has behind 
it the pledge of a nation whose material wealth has a value 
of 250 thousand million dollars, and whose undeveloped 
wealth has infinite possibilities. ‘The bonds issued by the 
United States Government are guaranteed as are no other 
bonds in the world. 


To save lives, to win the war, to help yourself—invest 


in ALL the bonds you possibly can of the Third Liberty 


Loan. 


e Kaiser i u 1 nation of dollar chasers.” Let us show hi 
w to use tho lollars in the defense of Liberty and 
rthrow of Prussianisn 
The Bunting Brass & Bronze Company 
726 Spencer Street, Toledo, Ohio 
Cyclops Steel Co. 
120 Broadway, N. Y. C. 
The Mechanical Appliance Co. 
Milwaukee, Wis. 
The National Tool Company 
Cleveland, Ohio 
Henry Souther Engineering Corp., 
Hartford, Conn. 
Wickes Bros. 
Saginaw, Mich. 
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SMALL TOOLS 


Taper Thread Adjusting Collar 











Insures Unitorm Con- 
centric Adjustment 


P. & W. 
Spring Screw Dies 
uae and Hollow Mills 


Advantages of the 
Taper Thread Adjusting Collar 





Ease and delicacy of adjustment to FINE LIMITS 


are secured without trouble and loss of time 


All lands o1 prongs of the die or hollow mill are ad 
justed In or out exactly the same amount by merely 


turning the collar thus yiving rise to the term CON 


CENTRIC ADJUSTMENT 





his concentric adjustment results in each land or 
cutting edge doing its proper share of work nd 
pertect circle is always maintained ccurate results are 
ured 
By having th earing ‘ n nts, tl Is 
Holiow Mill no tearing while backing oft, and the correct amount of 
¢ T I I 


Write for 4-page descriptive circular giving 
size and dimensions. 


Precision Machine Tools__ Standards & Gauges 


PRATT & WHITNEY CO. 


GENERAL OFFICES, Ill BROADWAY, NEW YORK 
WORKS, HARTFORD, CONNECTICUT 


OFFICES AND AGENCIES CARRYING PRATT & WHITNEY SMALL TOOLS IN STOCK 

















NEW YORK: 326 Hudson St BOSTON: 93-95 Oliver St PHILADELPHI 195 N Ist St CLE\ AN (> Supe AV DETROIT: Ke 

Bldg. CHICAGO: 571 W. Washington Blvd. ST. LOUIS: 516 N. 3rd St. CINCINNATI is OW. 4th St IRMINGHAM, ALA O15 First Ave 
SAN FRANCISCO: 16 to 18 Freemont St. NEW ORLEANS, LA C. T. Patte Co t ST. PAUL, MINN Robins Cary & Sands Co. DEN 
VER COLO Hendrie & Bolthoff Mfe. & Sunniyv C CANADA Pratt Vhit Lt D Montre t W pee and 








Standards That Change 


Buying—A MERICAN 


( 
> LATHES 
axe) - 











Lathes— 
Good Lathes 
Only 


MACHINio i—Section 





The standards by which the world judges 
the works of men are constantly changing 
The telephone which Bell first constructed, a 
little more than half a century ago, would 
today be considered worthless. The first prac- 
tical steam turbine constructed in the first 
years of this century would today be consid- 
ered very faulty and imperfect. 


So it is that any Company which would con- 
tinually produce a good product must con- 
stantly improve its design and construction 
to meet the demands of changing standards. 
In no field has this change been so rapid as in 
mechanical construction. For us this means 
that we must constantly better our product, 
that we must strive to increase its efficiency 
and make it more rugged and durable, that 
under increasing standards we may maintain 
its reputation of 


Lathes—Good Lathes Only 


THE LODGE & SHIPLEY 
MACHINE TOOL CO. 


Cincinnati, Ohio, U. S. A 
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“BRADFORD” 
in the Making 






From raw material to the finished is a long way. But 


raw material of proper quality is important, nevertheless. 
And so is every step taken in the designing and building 


of a lathe that looms up as better than ordinary 


In a modern plant and by expert workmen—-many of 
them in Bradford Service for several decades—Bradford 
lLathes take shape. The transforming of raw materials 
into finished parts and of finished parts into a finished 


whole, are all under the keen eye Oo! experts. 


For 35 years Bradford Lathes have been in the making. 
A progressive policy will not claim that the utmost has 
been reached. But Bradford Lathes represent everything 
that 35 years of skillful development can produce 

And this is why Bradford Lathes are found in machine 


shops where history is being made today. 


Let us send you the complete 
history of Bradford Lathes. 





| The Bradford Machine Tool Company 


Cincinnati, Ohio, U. S. A. 


Boston. Mas Somer Fitler & Todd C Pittsburgh 
Francis Calif The M e & Smelt Supply ¢ 


Domestic Agents—Swind Machinery Co., Philadelphia, Pent Tay! Mact ry ¢ 
i i 0 ] 


Penn. The Stocker-Rumely-Wachs Co., Chicag 11 Pacific Tool & 8 y Co., Sar 
Denver, Colo. The E. a. Kinsey Company. Cincinnati, Ohio: Indiar s, Ind 
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Americans Must Enlist toWin the War 


Be one of the hundred n:illion Americans to help win the war. 
Plan to buv all the bonds you can. 


This is your part and no one else can do it for you. 


Get into the Fight! Join the Crowd ! Do it now! 


Invest in Liberty 


THE CINCINNATI MILLING MACHINE 
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How do Your Sacrifices Compare 
with These? 


HE American boy who goes to war 
gives up the position which means so 
much to his future, or the little business which 
has just begun to show promise of success. 


He severs home ties; gives up home comforts; leaves behind 
parents, friends, wife, or sweetheart. 

He faces the probability of being obliged to take up life anew 
when he returns; of losing all the advantages which years of hard 
work have won for him. 

He faces the possibility of coming back incapacitated for earn- 
ing a living, and of being dependent upon his friends er upon 
charity. 


He faces the possibility of never coming home at all. 


Facing these things, he goes to France to fight for us who remain 
safely at home—and when the moment comes for him to go over the 


top he GOES! 


What will he think, how will he feel, if we complain 
because we are asked to make a few sacrifices for him, 
—sacrifices so insignificant when compared with his? 


Show him that to invest in Liberty Bonds is not a 
sacrifice but a privilege— 
an appreciation of his sacrifice! 


Bonds and when you buy— Buy! 


COMPANY, CINCINNATI, OHIO 
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“Quick and Accurate,” Bullard Vertical 


Says the Foreman 


Pen ae Turret Lathe 


impression tor spoke rings in piece of t ol steel 


1+ in. x 14 1n. and noticed | 






ow easily and swiftly 






he pertormed this careful job, | said to the tore- 






man, an old experienced machine man, “How do 
you like the Bullard Vertical Turret Lathe ? 









With that light of enthusiasm in his e\ that ; 
captain has when speaking of his ship, he replied 
“It’s a splendid machi: It does good work 
quick and accurate and very verful. It’s a machine 





very easy te 





In this big Philadelphia machine shop the Bullard 
is never idle. It can perform such a wide variety « 
work it is always producing 








Let us show you how profitable a B ird w 






be in your shop 


The Bullard Machine 
Tool Company 


Bridgeport, Conn. 
























April 4, 1918 





Buy Liberty Bonds—We have got to win this war. 











a 


| 











The Geometric Tool Company, New Haven, C 


Sizes %% in. to 6 in. 


At a U.S. Arsenal 


This illustrates only one of the groups of Geometric Collapsing Taps that have 
gone into United States Arsenals and Navy Yards to bear out the reputation 
that attaches to all Geometric Thread Cutting Tools. 


These Taps are equipped with the roughing and finishing attachment, a 
feature of Geometric Taps that are required for close work. 


A micrometer scale adjusts them for a tight or loose thread. Because of this 
adjustable feature, Geometric Taps always produce accurate threads, no mat- 
ter how often the chasers have been ground. 


When ground beyond further use the chasers may be replaced, while the tap 
remains as good as new. 


Chasers recede automatically when the required depth of thread is reached. 
Geometric Collapsing Taps can be fitted to Screw Machine or Turret Lathe, 
also live spindle. 


Why not put your tapping proposition up to a Geometric? 


Chicago Office, 545 W. Washington Bivd. 

Regular Agents—The Chas. A. Strelinger Co., Detroit, Mich Hill Canada I 1 R. WwW ms Machinery Co Lt l 
Clarke & Co. Boston: Vandyck-Churchill Co.. New York and Philade! ind St. J N. B.: W ims & Wils Lid., Montre 
phia: Brown & Zortman Machinery Co., Pittsburgh, Penna.; The E. A Foreign-— e Churel & Co. Lt on Birn 
Kinsey Co., Cincinnati, Ohio; Strong, Carlisle & Hammond Co., Cleveland Glasgow: V. Lowene! Maskinforret » Guerre 

nee Edw Pty Lt M i White & I Sy 


Pacifie Coast—General Machinery & Supply Co., San Francisco, Calif Ais ill manufacturers of Screw Machin | Turret 





onn., U.S 


. A. 


W 
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] CINCINNATI 


21-to 42-in. Heavy Pattern 
Upright Drilling Machines 





















Automatic Trip disengages the feed at any predetermined 
depth and guards against the spindle being advanced beyond 
its intended range of movement. 

The Spindle has eight speeds, a ball thrust bearing and a quick 
advance and return. It is of high carbon steel, is counter- 
balanced and is driven by gears which are planed theoretically 
correct. 

The Head is adjusted by a steel rack and pinion, is provided 
with convenient means for compensating for wear on the spin- 
dle sleeve, is counterbalanced by a weight inside the column 
and is readily clamped wherever it is placed. 


The Cincinnati Bickforc 
Oakley. 
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These 
Points 








4-,5- and 6-Ft. Regular Plain 
Radial Drilling Machines 


Renewable bronze bushes are used throughout the 
entire machine. Many of them have flanged ends of 
generous proportions to support the ground hub sur- 
faces of the gearing. 


The back gear and friction reversing clutch levers are both at 
bottom of head where it is convenient for the operator to lower 
the speed of the spindle when making back gear speed changes, 
relieving the gearing of clash and damage. The advantageous 
position of these levers is much appreciated when arm is used 
in a high position. 


The automatic trip for spindle is quickly set for drilling to any 


desired depth. Its graduations read from zero and is very 
substantial and positive. 


Tool Company 
Cincinnati, O., U. S. A. 


1] 
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Here is a single spindle Flat Turret 
Lathe, consistently holding to 
.0005 limits in the plant of the 
Dexter FolderCo., Pearl River, N.Y. 
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The Machine for 


Volume Production— 


A broad range of work, remarkable facility in tooling up from job 
to job, and the greatest of economy in the operator’s time—this 
combination of features has put the Flat Turret Lathe in_ its 
present high place. 


Various industries have felt its cost-lessening influence, until now 
it is a standard machine, setting the pace in a great variety of 
operations. Flat Turret Lathe possibilities form the basis for a 
great number of present-day cost estimates. 


Do you know what saving to expect in the application of the Flat Turret 
Lathe to your work? We should be pleased to take the matter up with you. 


LZ 


\ Jones & Lamson Machine Company 
Springfield, Vermont, U.S.A. and 109 Queen Victoria Street, London, E. C. 


France, Spain and Belgium: F. Auberty & Co., 91 Rue de 
Maubeuge, Paris; Spliethoff Beeuwkes & Co., Rotterdam 
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CASLE a008ESs 


ve CHas.G. ALLEN Co. 


MANUFACTURERS OF 


SENSITIVE DRILLING MACHINES 
Barre, Mass.. MP apr. 8, 1914. 





Chandler & Farquhar Co. 


Boston, 











Gentlemey 
Referring to the American High Speed Ball Bearing 
nsitive Radial Drill equipped with Tapping Attachment which 
we bought from you some time ago, will say that we believe 


this machine is earning us more money than any tool we ever 





put in our shop- We are doing all the drilling and tapping 





d s with this machine, tapping 3/4" holes easily. 
We believe you should have a large demand for this machine 

and are confident that many more manufacturers would use then 

if they knew what good machines they are. 

Yours very truly, 


HA/LS CHAS. G. ALLEN CO. 


By Khare — 





Save Money 
on your 





Small Hole 
- Drilling 
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“_this machine is earning us 
more money than any tool 
we ever put in our shop—” 


It’s an 


AMERICAN | 





Getting ‘‘right down to cases’’ — will ‘‘SAMERICAN’”’ 
Radials earn money for you—and how much? 

Base your conclusions on the experience of numerous 
large users with “‘AMERICAN”’ Sensitive Radials. Their 
testimony is all along similar lines. They unite in extolling 
the merits of the “‘AMERICAN.”’ 

For instance, the Continental Motors Corporation says: 

“‘You have an excellent machine here, and, if you would properly advertise it and 
get it before the motor manufacturing and automobile people, you would get a good 
business on it; also on marine and other types of motors where there are large castings 


which have to be drilled and tapped, and which holes are not of large size or dimen- 
sions, and which work is too heavy to be moved.’”’ 


This is but one of many expressions of the kind. We re- 
ceive them every day. 


‘“‘“AMERICAN” Radials can do for you what they are 


doing for others. 


THE AMERICAN TOOL WORKS COMPANY 


CINCINNATI, U. S. A. 


LATHES SHAPERS RADIALS PLANERS 
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What is the Difference 
Between 


These Two Gear Teeth? 











The illustration shows two prominent forms of 
gear teeth, one known as the | 43-degree involute, 
and the other as the 20-degree Stub-tooth. It is 
quite evident from the illustration that the Stub- 
tooth is much shorter than the | 43-degree tooth, 
and it is also much wider at the base. 


Now, just what has these two points to do with 
the efficient action of a gear tooth? 


Well, it can be shown that these two points have 
a very great deal to do with the efficient action 
of gear teeth, and, if you are interested in knowing 
the reason why, you are requested to send for a 
copy of our 54-page booklet entitled: “* The 
Stub-tooth Gear’’ which is illustrated on the 


opposite page. 


Kindly state the position you occupy and firm em- 
ployed by when requesting a copy of this booklet. 


The Fellows Gear Shaper Company 
Springfield, Vermont, U. S. A. 


Foreign Agents: Alfred Herbert, Ltd., Coventry, England; Paris, France and Spain; 
Milano, Italy; Yokohama, Japan; Calcutta, India. 
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war. 
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KEMPSMIT 





Kempsmith 
Plain 
Milling 
Machines 


Designed and 
built to give 
maximum 
production 
per dollar 

of investment. 





The Kempsmith Manufacturing Company 
Milwaukee, U. S. A. 
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- Rash orders re- 
quiring suitable 
work tables are 
- executed with dis- 
_ patch from already 
existing designs 
_ when Newton Cold 
- Saw Cutting Off 
Machines are in- 


_ stalled. 
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aking Torbensen Axles 


Several weeks ago we showed part of the army of P. & J. 
Automatics in the Service of “The Largest Axle Company in 
the World.” 


This week we show one of those P. & J. Automatics on a boring operation 
in the same plant. ‘The piece is an internal gear Made of material con 
taining 3!4 per cent. nickel steel and 30 to 40 per cent. carbon, this 7'4-inch 
gear performs a mighty important function. It is imperative that the work 
is accurate. And the Torbensen Standard of efficiency also calls for a good 
quota in production. P. & J.’s accomplish both; the output averages 8 pieces 


per hour for each machine. 


And don’t lose sight of the labor-saving feature. As many as six P. & 
J.’s can be operated by one man—unskilled at that. Putting on and taking off 


the work is his job; the P. & pa do the rest. 


A prolific source of efficiency at a/l/ times, you will admit; a source to 
which you can now turn and overcome the handicap that shortage of operating 
hands has brought. Let us show you how P. & J.’s are taking the places of 
the men called to the colors—how they are backing them up with a greater 
sureness, a faster speed, a lower cost and at the same time to a more profitable 


tune tor you. 


POTTER & JOHNSTON 


Pawtucket, R. I., U. S. A. 


Foreign Offices and Representatives: Office for Great Britau Franee Italy Be 
Potter & Johnston Machine Co.. 68 Ave. de la Grande rmet P Franee J. R 


Agents: Charles Churchill & Co... Ltd.. Londor New 


Ing. Ercole Vaghi. Corse Porta Nouva 34. Mila: 
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Whitcomb-Blaisdell Geared Head Lathes 


























Built In Sizes 14-in. to 30-in. 


These lathes are adapted either to single belt drive direct from 
a line shaft or to direct connected constant speed motor drive. 


hey are of the all-geared type, eight speed changes being ob 
tained through positive clutches. The gearing is of large diameters 


and wide taces, and the ratio is very large. 


No two-spindle speeds can be engaged at the same time and the 
speeds cannot be changed while the machine is running, thus avoid 
ing any possible accident through carelessness of the operator. 

These lathes are perfectly adapted to general work of all 
classes, and at the same time are extraordinarily powerful. [n facil 


ity of operation they are unexcelled and are capable of doing the 


nicest work with great rapidity and in large quantities. 


Write today for Catalog giving complete 
details and specifications of W-B Lathes. 


r- — ——- 


_ratHes | WHITCOMB-BLAISDELL ss ptaners 
Franti te MACHINE TOOL CO. _Fromt P46 48" 1 


SWING WORCESTER, MASS. U.S.A. aetna 
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Whitcomb-Blaisdell High-Speed Planers 


rT 




















~ From 14'to 30” 


J greg! 
c* SWING &\| WORCESTER. MASS. U.S.A. 





Built In Sizes 17-in. to 48-in. 


Meeting completely the nation-wide demand for increased 
production, Whitcomb-Blaisdell High-Speed Second Belt Drive 
Planers are doubling the planer output of many shops located 
throughout this broad land. 


Every feature essential or desirable for the most profitable use 


of high-speed steel has been incorporated into the W-B Second Belt 
Drive Planers. Rapidly running gears are eliminated—the wear 
and noise of the gearing is much reduced. The planer works with a 
peculiar smoothness of action which means finely-finished work 
and much longer life for the machine. 


Whitcomb-Blaisdel!l Second Belt Drive Planers are the result 
of more than sixty years’ experience in the design and manufacture 
of metal planers. You should know all the advantages of the Second 
Belt Drive. 

Write today for details—ask for our new 


Catalog describing W-B Second Belt Drive 
Planers. 


| MACHINE TOOL CO. 





AATHES | ~ WHITCOMB-BLAISDELL | PLANERS 
c _— to ” 
__ WIDE—_- | 
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Productions speak louder than Predichons/ 
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These Compression Hose Bib Bodies (brass castings) are finished com- 
plete at three settings in Size 23 Four-Spindle Single-Head Automatic 
Chucking Machine—all operations at each setting being handled 
simultaneously. 


(“A"'—Bore, turn, face, seat. neck back of thread, tap, and die thread 
—at the rate of 280 pieces per hour. 


O - “B’’—Bore, turn, face, neck back of thread and flange, and thread 
eration _— : 
P S at the rate of 300 pieces per hour. 
“C"'—Bore, turn, face and thread—at the rate of 320 pieces per 
hour. 


Setting ““A”’ is a typical illustration of that class of work requiring two 
threads, both of which can be cut at the same time on the “New Britain” 
by means of the double-lever combination tap-and-die head illustrated 
above. 

‘‘New Britain’? Automatics stand ready to effect equal 
or greater production increases on your chuck work. 


Will you give them a chance? 


The New Britain Machine Company 


Automatic f \ New Britain, 
Govems: and Chuckhing ah) | Comme oticut, 


Machines 
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The Cleveland Auto 


Cleveland 
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“CLEVELAND” 


Manufacturing Tool Steel Grinding 
Wheel Dresser Shells 


The first tooling operation is a High Speed Oil Tube 
Drill “A” and the rough turning tool “B,” which work to- 
gether. 


Next comes the finishing counterbore “C” and finish 
turning tool “D” for the outside diameter. While these two 
tools are working, two forming tools held in the block “E,” 
mounted on the front of the cross slide, form the shoulders 
and round corners, on both ends and neck for the cut-off 
tool. 

After this the recessing tool “F” forms a recess on the 
inside as may be seen at “G.”” This is a heavy recessing cut 
but is easily accomplished by means of the Cleveland 
Recessing Tool which is very substantial, consisting of a 
taper slide, which, when the recessing tool has reached the 
end of its travel, comes in contact with a stop block on the 
cross slide, and the main tool turret continuing to advance 
forces the sliding block, carrying the recessing tool, to feed 
sideways and form the recess on the inside of the work. 


Another recessing tool “H” follows the one just 
described. ‘This tool carries two small necking cutters 
which are plainly visible, for necking the inside of the work, 
to give clearance for grinding. 

A stream of oil under pressure flows through the drill 
“A” and also through both of the recessing tools, forcing 
the chips out of the hole. 


This job is finished ready for grinding in four minutes. 


matic Machine C 


Ohio, U. S. A. 
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nterchangeable Planer Work 


(Editorial from Machinery) 


One of the lessons learned by some in high-pressure production 
of machine tools to fill war orders is the economy of accurate machine 
work, especially planer work. Lathe beds may be planed very accur 
ately on first-class planers by skilled mechanics, or they may be planed 
quite inaccurately by poor workmen on second-class machines. In 
the rush to produce machine tools, the tendency was to cut down the 
planer time, with the result that much more time was required on 
the erecting floor to correct the faults of planing. This obviously is 
bad management. One hour spent on the planer making a job right 
is as effective as five hours spent by the scraper to correct a poor job. 
When skilled erectors could not be obtained the value of first-class 


planer work became mort evident than ever 


\ skilled workman on a good planer can readily produce plane sur 


faces parallel and in line with lateral dimensions correct to within one 
half thousandth inch limit, plus or minus. A scraping cut with a planet 
tool to make a surface true and of the required dimensions can be taken 
in a fraction e time required bv a skilled fitter to remove the metal 
with the file and scrapet In fact, good planer work obviates the need 
of scraping except to remove the tron dust and to harden the surface. 
Scraping is emploved as a mean rr giving a beautiful finish, but as a 
corrective proce in machine tool building it should not be greatly 


need d 





NO WONDER ray Planers ARE USED BY 


25 Machine Tool Builders. 






The 


G. A. Gray Co. 


Cincinnati, O. 
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If you will think 


of the devices you’ve seen that rotate, you'll 
find most are ball-bearing equipped. 


That’s because they do reduce friction, lessen 
power-demand—lengthen life for the machine. 
Ball bearings may be depended upon to run 
for months with little if any attention. 


And they’re doing this service in things less 
important than motors—why not in them? 


And you can have them there—if you'll ask 
for them. 


When you next specify ball bearings demand 
Hess-Bright Ball Bearings because of the ser- 
vice they'll give. It's made them standard 
where service counts. 


The Hess-Bright Manufacturing Company 
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“Where Performance takes Preference over Price 
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| The Heald “75” for Short Holes 


This No. 75 is grinding small Connect 
ing Rods—245 rods in 10 hours. The 
maximum. diameter of hole is 1.7502”, 
minimum diameter |.7495” and the plug 
gauges “go” and “not go” must be tried 
and found O.K. on every rod. 


Heald machines are used extensively 
| by airplane, automobile and other 
gas engine manufacturers—the In- 
ternal Grinder for work easily 
rotated, the Cylinder Grinder for 
work not readily rotated. 


Our grinders are not limited to work of 
this character, however; their usetulness in 
other manufacturing fields is fully as great. 
Heald Adaptability can best be explained by 
one of our experts. The nearest Branch 
Office will gladly send a representative— 
there is no obligation. 


THE 
HEALD MACHINE CO. 
Worcester, Mass. 


U. &. A. 


NEW VORK, 839 Singer Bide. 
PHILADELPHIA, 1104 Commonwealth Bldg. 
CHICAGO, 21 South Jefferson St. 
DETROIT, 911 Majestic Bidg. 
CINCINNATI, 3UL Provident Bank Bldg. 

CLEVELAND, 710 Engineers Bidg 
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PACIFIC COAST AGENTS Eecles 
Smitl Co San Francisco aud = Portlan 
Smith-Booth-Usher Co Los Angeles 

FOREIGN AGENTS Alfres Herbert 
Ltd Englamn Italy France Switzerland 
S} I ind Portugal F. W Horne & Co 
J With Sonnessor & Co Lt 
Sweder Denmark and Norway Post Var 

r Bure & Co olland 
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Style No. 75 
Hand Feed Internal Grinder 


Prompt Delivery 


AL 
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NOT ONLY PLEASING IN APPEARANCE 


| but also pleasing to the SHOP OWNER and OPERATOR 


7 


oi ‘Be / 
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are our new and redesigned 


SCREW and TURRET MACHINES 


All Sizes and Styles. 


' , & 


A AN fa ee IPs 


uP 


DRESES MACHINE TOOL CO., Cincinnati, Ohio 
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eternity 


Complete Line 


8-inch to 50-inch swing 
(with or without Tapping Attachment) 


Upright Drills 
Horizontal Drills 
Gang Drills 


























BARNES DRILLS 








Accuracy—Convenience of Operation—Strensth 


Made by 


W.F. & John Barnes Co. 


1995 Ruby St. Rockford, Ill., U.S. A. 


RE RES EROS OER ae a ae a a a ee a a eee eee Te a a eg et ae See ea a ee en a ne ee 
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9-in. x 4-ft. Star 
Engine Lathe 


athe 


ll-in. x 5-ft. Star Engin 


n oil pan 
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Adopt this slogan: 
“Small Lathes for 
Small Work” —and 


use 


STAR 
LATHES 


Star Engine Lathes are small 
—rapid in their manipulation 
for that reason. They are 
devoid of fancy finish—thus 
can be sold at a price repre- 
senting unusual value. Their 
wide range enables them to 
handle a big percentage of your 
shop work. 


And remember “Star” Lathes 
are sizes that operate most 
ethciently on work representing 
the average run. The reason 
why Star Lathes are so econom- 
ical in operation and in results. 


STAR 


THE 


SENECA FALLS MANUFACTURING 


COMPANY, Inc. 
387 WATER STREET, SENECA FALLS, N. Y. 
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It Is Not Good Practice 


to attempt to absorb tool pressure on a number of small, narrow, 
unbalanced planes that cannot compensate equally, and on which 
the wear in one 
plane or surface 
destroys the bearing 
on another plane 
that should be rela- 
tive to maintain 
alignment. This is 
founded on certain 
simple common- 
sense laws, and rec- 
ognizing this defect 
in the conventional 
45 deg. lathe bed 
shear, we developed 
the LeBlond heavy- 
duty bed, on which 
there are just 3 
planes that the wear 
must be relative on 
to keep the lathe 
in alignment and on 
these three surfaces 
the compensation Is 

































automatic. 














The Carriages Travel on 3 Broad 
Planes or surfaces on which the wear 
is Automatically Compensated for. 


q _ 
The R. K. LeBlond Machine Tool Co. 


Cincinnati, Ohio, U. S. A. 


Agents in Principal Cities 
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Millers 


BELT 


CHROME NICKEL ___— 
FORGED SPINDLE 


DOUBLE BA 
ENGAGING | 


SHIFTER 





Grinders 





POSITIVE DRIVE 
FOR ARBORS 








CHILLED 
T SLOTS 


ad 


s 
A R- 
> 


DISENGAGING 


KGE 
HAND WHEELS 


EVES 


— 


REVERSING LEVER 
—— FOR ALL FEEDS 


“-!~ < 


POWER QUICK 
RETURN TREADLF 


is been 


tools h 


uncommon excellence 


f machine 


7 


employed to perfect grinding ichine of 


In design every accepted principle has beeen observed and many) 

pecial features added that would better the work and increase the 

speed of operation. The workmanship put into the On1o Miller is 

f quality—the result milling machine of the lin of 
fur bulletin ix well werth writing for 


The 


Oecesterlein Machine Co. 


MILLERS ) GRINDERS 





> - 


U.S.A. 


Cincinnati, O. 
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ARGE masses move easily on ball bearings. Starting friction 

or “sticking” with plain bearings consumes an unsuspected 

amount of power. This “inertia of rest,” as the scientists 
call it, has led tramway cars, for instance, to stop at certain points 
only—since the extra power required to start a car would drive 
it two whole city blocks. 

With either heavy or light machinery mounted on ball bearings this 
power loss is unappreciable. 

New Departure Ball Bearings bear the heaviest burdens successfully, 
economically and with smoothest ease. 


THE y r BRISTOL, - CONN. 
NEW DEPARTURE H gH Fi : 4 ; ‘ 
MANUFACTURING = yi DETROIT, - MICH. 
COMPANY A 9 Conrad Patent Licensee. 


%,. oy 
Mey Siw 87 
a ert 3*7 
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ENATIONA ACD 
“jy - COMPANY - 


CLEVELAND, O. ~ ‘WINDSOR, vr 
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EDUCE the cost of screw machine 
R work by performing all the op- 
erations simultaneously and AUTO. 
MATICALLY and in the time of ONE 
OPERATION. 





Our quotations on your work will 
show you just how Acme Auto- 
matics may aid vou. 


Capacities up to 3%" diameter. 








AME! AUTOMATICS€AUXILIARY | GRIDLEY SINGLE&MULTIPLE SPINDLE E 
SCREW Paes THREADING DIES] AUTOMATIC SCREW MACHINES: = 
STAPS'SCREW MACHINE PRODUCTS | PISTONEPISTON RING MACHINES 


+. Sipretes: 


GAULOUNOUNOUODEGUGUAOOOSONNONORODOUCGUCCQOOU0Q000Q0000000000000000000000000000800r 
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A Testi ial 
lhese gears are produced so well and with such speed that the Cleveland Worm and Gear Company | 
wrote as follows about the 
. 

3-A Universal Hollow-Hexagon Turret Lathe | 
| 
| 

“Knowing the value of worm gear drives and the necessity at the present time for meeting 

the demands of our patrons, we know of no other machine to equal it in this class of work 

| 

Reversing the operations of turret and carriage, on this job, the boring is done by the carriage, while the 


turret is doing the turning, producing 12 bronze worm gears per hour with the accuracy demanded. 






































Ss +coo2 | 

—,- 8&3 2888———=_| 

oo | 
, Send us blueprints of your work now being done on engine 
lathes or turret lathes without a carriage just for comparisons 





THE WARNER & SWASEY COMPANY | 


| 
CLEVELAND, OHIO, U. S. A. | 





NEW YORK Office—Singeer Building. Boston Oftice—Oliver Building Buffalo Office—Troquois Buildine | 
Detroit Office—Ford Building Chicago Office and Show Rooms—618-62" Washington Blvd 
FOREIGN AGENTS: Chas. Churchill & Co Ltd London. Birmingham Manchester Neweastle-on-Tyne and Glasgow Allied 
Machinery Company, Paris and Turi: Van Rietschoten & Houwens. Rotterdam Yamatake & Co Tokio Benson Brothers 
Sydney and Melbourne A. Asher Smith. Sydney R. W : Machinery 4 Ltd St. Jot Winnipeg ar Vancouver 
Williams & Wilson, Ltd Montreal | 
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Here’s the machine for grinding gauges— 


Gauge making demands the extreme of accuracy in grinding. That’s 
why LANDIS users think of the LANDIS Universal whenever a gauge job 


comes up. 












Every type of gauge can be ground on this machine. Adaptability is 
an essential feature of its design. 


Its accuracy is beyond question; while the facility of making adjust- 
ments, combined with the handiness of control during operation, as- 
sures the most rapid possible production. 


The stationary work table and traveling wheel is the strong point in 
LANDIS design, and largely explains the accuracy and high production 
for which these machines are noted. 


LANDIS TOOL CO, Waynesboro, Pa. 


New York Office S<) Church St. Agent s Dewstoe Machine Co., Birr aanahom n, Al; Harron, Rickard & McCone, San 
i] 


France ‘ ss Angeles 
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You’ll be pleased with the accuracy of our work- 2 
manship and the promptness of our deliveries. eS 
Send us your orders for special tools of any kind. ae 
GODDARD TOOL COMPANY §& 

CHICAGO :: DETROIT i 


¥ 





We are backing this os 
and the Government- 
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Guess What the Foreman 
Says About this Particular 


FARWELL 


GEAR HOBBER 





REMOVED 


He’s a foreman with big gear- 


= cutting responsibilities, and he 
calls the Farwell—‘‘one dandy 

~ hobber.” The machine, which 
has a 5-year record for all- 

around satisfactory service, is 

he shown hobbing phosphor bronze 
worm wheels, 17 33/64 in. pitch 

“ap diameter, 2}-in. face, with 42 
teeth, lj-in. pitch single left 
hand thread. Allowable error 
on this gear is 0.005 in. under or 
over size; Farwell time, 90 
minutes per piece, floor to floor. 


No matter what the dimen- 
sions of the work, nor how strict 
the demand for accuracy, Far- 
well hobbing produces _high- 
grade gears at unusual speed and 


rema rkably low cost. 


Farwell Gear Hobbers are ca- 
pable of standing hard service 
and are so simple that one oper- 
ator can easily keep several ma- 
chines in continuous operation. 


Don’t place your order for gear 
hobbers before investigating 
Farwell advantages. 
Details on request. 


THE ADAMS COMPANY 


1903 Bridge Street, Dubuque, lowa, U. S. A. 
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~ LEES-BRADNER 


WORM GEAR GENERATOR No.9 


With Axial Travel of Hob 














Generates Worm Gears for Motor 


Trucks, Tractors, Worm Gear 
Reductions, and Elevators 


Hob automatically travels axially or work may be automatically fed toward 
hob. Adjustment provided for locating tooth when making second cut. 


Ten Hob Speeds Centers 3 in. to 13 in. 
Twenty-two Quick-Change Feeds 
Capacity 2 in. Circular Pitch 
Capacity 3 in. to 20 in. Diameter Work 
Axial Travel of Hob 9 in. Max. Diameter Hob 6 in 


The Lees-Bradner Co., Cleveland, O. 


THREAD MILLERS GEAR GENERATORS 
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pO TEIN LE . 
TORRE MACHINE CO 








WRITE FOR INFORMATION 


STEINLE TURRET MACHINE COMPANY 


Madison, Wisconsin, U. S. A. 
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THREADING | 
75-155 1 


SHRAPNEL SHELLS 

HIGH EXPLOSIVE SHELLS 
SMOKE SHELLS 

DETONATOR and FUSE SOCKETS 


is being done in the largest steel plants with Murchey Collapsing 
Taps and Self-Opening Dies. 


Murchey Machine & Tool Company 


64 Porter Street DETROIT, MiCH., U.S. A. 


Coats Machine Tool Co., London, Glasgow, Newcastle, England 
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Rush orders:—requiring suitable work tables are execu- 
ted with dispatch, from already existing designs, when 
Newton cold saw cutting-off machines are installed. 














NEWTON MAacHINE Toot Works, IncorroratTeD. 
23rd.and Vine wiregts., _Philadelphie, Us S A: 
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Single Clutch Interior—Pulley Mounted 
Clutch Engaged. 


In their highly efficient Rag Winding 
Machine, Wm. R. Thropp & Son selected 
Johnson Friction Clutches to meet the 
emergency. The illustration above shows 
how the Johnson Friction Clutch was incor- 
porated. The operator holds the Clutch into 
engagement with his foot. The moment the 
operator's foot is taken off the pedal, the 
spring attached to the clutch-shifting mechan- 
ism disengages the clutch, stopping the ma- 


Courtesy W: t. Thr > & Sou re! ! i. J 
chine instantly. Our booklet “Clutches As : ‘ie | 
Applied In Machine Building” and Blue Let us show you how clutches 
Catalog should be in your possession. Write can be used on your machines. 


for them today. 


“THE CARLYLE JOHNSON MACHINE CO. 


MANCHESTER, CONN. 





CANADA: Williams & Wilson. 320 St. James St., Montreal. The Canadian Fairbanks-Morse Co. Lt 4 nto 
and branche 

ENGLAND: Th Efandem Co 159 Gt. Portland St Londo W.. Sole Agents for British Isles 

AUSTRALIA: Edwin Wood Pty Hardware Chambers 31 rabeth St Melb rns 1 , 

JAPAN: Andrews & Georse Co 1¢ Takegawa-cho. Kiobas) 1 4 

SOUTH AFRICA: D. Drury & Co., Main St J innes burs 


FRANCE: Anciens Etab. Glaenzer & Perre ik. } er P 
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How Landis Dies 
Can Save You Money 







type. They may be operated at a very high speed because 






of the line contact between chaser and work. They are 






interchangeable to the extent that any one or more of a set 






can be replaced without renewing the entire die. They 









may be used for both right- and left-hand threading. No an- 


nealing, hobbing or re-tempering required. 











Write for a copy of Catalog No. 22 and 
get the full story. It’s interesting. 





Landis Machine Company 


Waynesboro, Pa. 
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PROMPT 
SHIPMENT 


We are offering our No. 25 Plain 
Miller for prompt shipment. It is 
the machine that is needed where 
small parts are to be milled quickly 
and accurately. Every gun factory 
and ammunition plant can use this 
miller to good advantage. Avail 
yourself of this opportunity and 
write us immediately. 





MU 


UU 





i 








The Becker Milling 
Machine Company 


Hyde Park, Boston, Mass. 
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: : Shapers 


Engineering skill has been directed 

towards strength, simplicity of opera- 

OR tion and good design in our Shapers. 
Accuracy has naturally followed. ‘ 


YW, Our 14-in., 16-in., 20-in. and 24-in. 
; 7 Shapers are built without the link. 
The Rocker arm 1s pivoted di- 
rectly to the slide block in the 
ram and the lower end slides on a 
shoe that has a rocking motion on a 


if Up shaft that passes through the column. 
L Z V-shaped ways are used in all our 
yy ram construction. All machines ex- 
UY, cept 14-in. are built with gear box. 
Send for Latest Circular. 
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Davis Machine Tool Company, Inc. 
Rochester, N. Y., U. S. A 





WAH 
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“Turns Out More Cams 
than any other Machine We Have” 


This statement comes out of the shop of the Champion Shoe 
Machinery Co., of St. Louis. 

These cams require some work, too, before they are finished. 
This machine drills, bores and reams a 1-inch hole, turns and faces 
the hub, turns outside diameter and faces both sides. 

Even with all these operations, one cam is turned out every 


six minutes. 
This little “‘news item” is put down here for the information 





of machine tool buyers. 














Ask for Bulletins on the Cincinnati 
Acme line of flat turret lathes. 


The Acme Machine 
| Tool Company 


4 ve 
ie. ft a ° ° ° ° 
&® to-7 "kB Cincinnati, Ohio 
Flat Turret Lathes—Screw 
Machines — 
Turret Lathes 
Agents in principal 
cities throughout 
the world 


‘ 
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The Apron 


No part more important 
apron and carriage 





to the up-to-date lathe than the 


On G-K Betterment Lathes 
these vital parts is facilitated by) 


"ront-plate, which can be 
entire carriage. 


displaced without dis 


The box form of the apron prov 
f 


all studs. The studs 
ground 


All gears are of steel, 


gears and discs, the proper 
is obtained through making 
them securely to the gears 
terial is effected, the necessity 


being avoided 


“Betterment” means a 
high speed needs. You'll 
G-K Betterment Book. Send 


them of cast iron and bolting 





The Greaves-Klusman Tool Co. 
Cincinnati, Ohio, U. S. A. 


The Fairbanks Company. New York City The Fairbanks Company 
Philadelphia, Pa The Fairbanks Company, Boston, Mass The Fair 
banks Company. Washington, D. C Federal Machinery Sales Companys 
Chicago, Ill J. R. Stone Tool & Supply Co., Detroit. Mich. Marshall & 
Huschart Machinery Company, St. Louis. Mo William K. Stamets 
Pittsburgh, Pa Hallidie Machinery Co. Seattle, Wash Hallidie Com 


any. Spokane Wash Neill, Laville Supply Co Louisville. Ky 
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You can plane work 


=| THE CINCINNATI 


For planing work of greater width than the capacity between 



























= housings, these new Cincinnati Auxiliary Heads are indispensable. 
aera By their use the standard double housing type planer is readily 
-_ . . - . be 7 . . e 
converted into an openside planer of unlimited width without sacri- 


~~ ficing any of the good features of the standard machine. 


(furnished at extra cost) which is provided with T slots and special 
nuts so that the heads can be adjusted sidewise to suit the work in 
hand. 





Sanne | When in operation these heads are firmly bolted to a floor plate 












































































































































AEM 


















































April 4, 1918 Buy Liberty Bonds—We have got to win this war. 























| 









































aT 
































fl 











— 

— 

bd 
ee ] 
——_.-4 























7 
a | 
itis to 














— 

I 
it 

I Li Lil 









































of unlimited width with— 


AUXILIARY HEADS 

















—_— ; Mainly for Horizontal Planing 
Principally for Vertical Planing Travel of 37 in. from the side of the 


Two sizes: 40- and 54-in. Travel 


column to the end of the rail 


The tool heads have swiveling harp and swinging clapper box. These heads 
have vertical, horizontal and angular power feed, varied by adjusting the slot 
head. The auxiliary head has a rail on which the head slides, which is separate from 


the column. It has a pivot stud in the center and a screw adjustment, permitting the 
rail to be made square with a table. ‘The tool head on the vertical column can be 
swiveled through a half circle, making this head adaptable to either right- or left- 
hand planing. 

The power feed is taken from the double combination friction used for feeding 
the heads on the planer. 

If you are interested in modern planer efficiency—for all that is up-to-the-minute 
in planer inventiveness—write today for our new book, “‘Cincinnati Planers.’’ Your 
free copy is ready. 
































































































































TAT 





- 





















































if hihin | WUilhschiitatats f 























Buying—A MERICAN 


MACHINIS T—Section 


Vol. 48, No. 14 


Raeet 





1 Operator -- 3 Hayden’s — 
3 Operators -++ 12 Single Spindle Machines 


the result of actual 


This is 
tests. 

The cut shows the product 
turned out—steel bushings, 5¢- 
in. diameter and 13¢-in. length. 


that the 
Automatic 


result shows 
5-Spindle 


The 
Hayden 


Screw Machine saves one-half 
your initial cost, two-thirds the 
operating cost and three-quar- 
ters floor space. 

We cordially invite you to 
be present at our tests—any 
day at our plant. 


Oakley 





Cincinnati, Ohio 


Cincinnati Automatic Machine Company, 
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Stock removed Q0/2" 
Tolerance 0.00!" 
Production per Hour 45 































Stock Removed 0 010, 
Tolerance 000! 
Production per Hour 30 


















Stock removed .005 : 
Tolerance .002 
Production per Hour 60 





Buy Liberty Bonds—We have got to win this war. 


Here are a few typical examples of 
Bryant grinding production, from the 
Production Book. In every case we 
can refer you for verification of the 
figures to the shop where the work is 
being done. 


A—tThis is a straight hole proposition—the 
kind of work for which the Bryant is well 
adapted. Quick chucking, the 2 to 1 ratio 
of diameter accuracy, and Bryant rigidity 
enable a consistent production of 45 per 
hour. 


B—Here is a case of both hole and face grind- 
ing at one chucking. This type of work is 
admirably suited to the Bryant Double- 
Spindle machine in the operation of which 
the hole grinding wheel is replaced with 
the face wheel with a single motion, and 
without disturbing the hole grinding diam- 
eter adjustment. Production per piece in 
this case is 30 per hour. 


C—tTaper hole grinding; the control plate of 
the Bryant, bolted to the extended foot of 
the suspended wheel carriage, will effect 
a duplication of its shape, whether straight 
taper, or formed, with practically equal 
facility. This fact, coupled with a quick 
acting chuck permits production of this 
bevel gear at the rate of 60 per hour. 


These examples illustrate some of 
the possibilities of Bryant design. The 
new Bryant Deep Hole Grinder—for 
unit type airplane cylinders—is an 
adaptation of this design. Let us give 
you full details on these machines and 
discuss your production in the light of 
their possibilities. 


Bryant Chucking 
Grinder Company 
Springfield, Vt. 


Detroit Office, 932 Dime Bank Building, 
Detroit, Mich. 
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No. 3: Van Norman Automatic Raceway Grinder 


—for grinding internal or end thrust grooves 


Here’s the Van 


Norman Radial 


Raceway Grinder 


for grinding inter- 
nal or end thrust 
grooves. 


Your production 
speeds right ahead 
with this machine, 
despite the war’s de- 
pletion of your oper- 
ators. A number of 
machines may be 
handled by a single 
operator. Thus the 
unit labor cost is re- 
duced to a mini- 
mum. Then too, you 
obtain a_ superior 
quality of produc- 


tion. 





The general de- 
sign is similar to the 


Van Norman 33 E. 


Compact, Rigid, 
Vibration-proof, 
Adaptable, no ma- 
chine on the market 
has been found to 
respond more easily 
to high-speed pro- 
duction, nor to so 
wide a_ range of 


work. 


We will be glad 
to g0 over our 
whole line with 
you. Let us know 
your particular 
work. 


Van Norman Machine Tool Company 


Springfield, Mass., U. S. A. 


Agents for Great Britain, Alfred Herbert, Ltd. 
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Do you have 
a lubrication problem? 


ESIGNING Engineers frequently have to solve diff- 

cult lubrication problems due to the great weight or 
high speed of rotating parts, the high temperatures sur- 
rounding the bearings, heavy pressures on thrust collars, or 
the inaccessible location of bearings. 


In most cases a satisfactory solution for the lubrication 
problem will be found in the use of the proper type and size 
of GURNEY BALL BEARING. 

For heavy loads a single GURNEY BEARING will carry 
32 tons. For high speeds GURNEY BEARINGS are operating 
successfully at 30,000 and 40,000 r.p.m. In hot locations 
GURNEY BEARINGS do not overheat because their friction 
is almost negligible, and as it is not essential to maintain a 
film of lubricant between ball and race, the decreased vis- 
cosity of the lubricant does not damage. 


For thrust loads the GURNEY Rapio-THRUST BEARING 
carries any desired proportion of radial and thrust load on 
a single row of balls, and for inaccessible locations GURNEY 
BEARINGS will operate for six months to a year without 
changing or renewing the lubricant. 

If you have a lubrication problem give our Engineers 
an opportunity to help solve it. Their assistance places you 
under no obligation. 


Gurney Ball Bearing Co. 


Conrad Patent Licensee 


Jamestown, N. Y. 
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The Name GISHOLT’ 
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Two words which mean the same thing—Gisholt and Service. 
Where you find Gisholt Tools you'll find Service. The one 


reflects the other. 


To serve you right up to the limit of endeavor is the aim of the 
Gisholt organization. Gisholt machines are sold and in- 
stalled on a service basis. We desire that you judge their 
value by what they are capable of actually accomplishing 


on your work—and this is a matter which our Engineering Gisholt Tool Grinder 


Service Department will gladly take up with you in detail. 


GISHOLT MACHINE COMPANY 


Builders of Standard and Automatic Turret Lathes, Vertical and Horizontal Boring Mills, Tool Grinders, Small Tools, Special Machinery, ete. 


1138 E. Washington Ave., Madison, Wis., U. S. A. 


Eastern Sales Office, 30 Church St., New York. Works: Madison, Wis.; Warren, Pa. 


Agents—Swind Machinery Co., Philadelphia. mith-Booth-Usher Co 
Ogden R. Adams, Rochester red. Ward & Sor 

J. L. Osgood, Buffalo nery 
Chas. A. Strelinger Co., Detroit 

Vonnegut Machinery Co., Indianapolis 

Stocker Rumely Wachs Co., Chicago 

Coleord Wright Machy. & S ipply Cr St. Louis 
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Satisfying a world-wide demand 





EUROPEAN AGENTS—Chas. Churchill & Co., London, Birmingham, Manchester and Glasgow. Markt 
& Co., Ltd., Paris. V. Lowener, Stockholm, Copenhagen, Christiania. R. S. Stokvis & Zonen, Ltd., Rotter- 
dam. R. S. Stokvis & Fils, Brussels Andrews & George, Yokohama, Tokyo, Osaka J. Lambercier & 
C. Civita, Milano, Italy. R. D’Auglignac, Barcelona, Spain 
)Ore.¢ NY WX ay - — Ii LN YX 


Co., Geneva. 


The leading dealers of the world carry Card 
Taps and Dies in stock. 

This, in itself, evidences the world-wide 
demand for Card tools which has resulted from 
their forty-four-year-old reputation for quality 


and service. 


Ask us the name of our dealer in your par- 
ticular territory, and take advantage of the 
immediate service we can offer at factory prices. 


Have you Card Catalog No. 28? 


Copy on request. 


























MANS FIELD, MASS, USA. 
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NATCO 


Drilling 63 Delco Distributor 
Housings Every Hour 


A trip through the plant of the Dayton Engineering 
Laboratories Company, of Dayton, Ohio, would show 
you a number of interesting adit. performances. 











One of them is the work of this “Baby sgtes,” shown on 
the opposite page. Seven holes drilled into sixty-three 
of these Cast-Iron Distributor Housings every hour—a 
total of 441 holes in 60 minutes—may not sound so won- 
derful. There are many atta records that run much 


higher. Pot a wes ae ge 


~— 


But when it is Considered that these holes are drilled into 
two different sides, that four of them are blind and that 
the jig must be given a quarter turn, the output takes on 
a new significance. oo Oe saan’ 
The patented multi-speed feature of a{€a Drills—the principle 
whereby each individual spindle may be operated at an inde- 
pendent speed, makes it possible to drill, ream, tap and counter- 
sink on the same machine. 







Let us show you how the 44]Co 


will boost your production. 
Send us your blueprints. 
No obligations. 








The National Automatic 


Tool Company 
Richmond, Indiana, U. S. A. 
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OU never think about the bearings in your motor car as you 
start on a trip of even 10,000 miles, do you ? 


And yet, with a floor full of machine tools, and with motors 
and shafting stuck all over the ceiling you pay men to watch and 
oil those bearings every day—and take it as part of the day’s work 
to have one or more bearings go bad and stop your production. 


Why not give the bearings in your factory and its equip- 
ment just as little attention (once or twice a year) as you do the 
bearings in your motor car ? 


U. S. BALL BEARING MFG. CO. 
CHICAGO, ILLINOIS 


(Conrad Patent Licensee) 
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LANDIS TOOL 


NEW YORK OFFICE—50 CHURCH STREET 
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BORING MACHINE EFFICIENCY 
Efficiency Is Not A Game Of Chance! 


Your Superintendent Knows This. 


When a workman can get a fair production on almost any machine 
he operates, he is an expert and you instinctively gauge what another 
man should do by what he does. 


On the other hand, when a machine is so versatile that an ordinary 
mechanic can use it for six different operations on the same piece of 
work, without resetting the work, you have an economical investment in 


A machine that is never idle, and it becomes 
your standard for Machine Tool Efficiency 


The Landis No. 35 Floor Type 
Horizontal Boring, Milling and Drilling Machine 
Is The Standard for 


BORING MACHINE EFFICIENCY 


This machine may be used to bore, mill, drill, tap, oil-groove or 
rotary-plane at one setting of the work, and any ordinarily intelligent 
mechanic can operate it economically and productively. 


We are offering exceptionally prompt deliveries on this tool. 


Catalogue furnished upon request. 


COMPANY, Waynesboro, Pa. 


AGENTS: 7 aon Sooben 





—— 



















Machine-shop Equipment Co. 
Machine Tool Engineering Co 










Syracuse Supply Co. 


Sherritt & Stoer Co 
Laughlin-Barney Mehy. Co. 
Wolverine Mchry. Supply Co. 
Cc. W, Cullen Mehry. Co. 
Stocker-RKRumely-Wachs Co. 
Thomson Tool & Supply Co. 
Wm. Johnson & Sons Mehry Co. 
F. E. Satterlee Co. 


ply Co. 
Herberts Mchry. & Supply Co. 
General Mchry. & Supply Co. 
M. J. Walsh Mehry. Co. 
Textile Mill & Supply Co, 
Cotton States Belting & Supply 
Co. 
0, H. Van Horn & Co., Ine. 
H, W. Petrie, Ltd... 





Hendrie & Bolthof Mfg. & Sup- 


Consult Hamilton Agents 
About Your Shop 
Equipment 


Boston, Mass. 
New York, N, Y. 
Rochester, N. Y, 
Syracuse, N, Y. 
Buffalo, N. Y. 
Philadelphia, Pa. 
Pittsburgh, Pa. 
Detroit, Mich. 
Cleveland, Ohio. 
Chieago, Ill 
Indianapolis, Ind. 
St. Louis, Mo. 
Minneapolis, Minn. 


Denver, Colo, 

Los Angeles, Cal. 
San Francisco, Cal. 
Milwaukee, Wis. 
Charlotte, N. C. 


Atlanta, Ga. 
New Orleans, La. 
Toronto, Ont., Can, 
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This Hamilton is at 
work on a _ high- 
speed steel Drop 
Forging Die at the 
Krasberg Mfg. Co., 
Chicago. It is turn- 
ing out 9 pieces a 
day. Rough size 
4 in. in diameter. 





Finished size 37% in., 
limits of accuracy 
required are .0001. 


ui HA 
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convenience for instance 






The arrangement of a “Hamilton” Lathe is neat and compact, easily 
handled, and as a result affords considerable time saving. All levers and 
handles are within easy reach of the operator. No complicated adjust- 
ments are necessary. Consequently no time is wasted in changing from 
one thread or feed to another. 


HAMILTON 
LATHES 


IETON MACHINE TOO S 





Write for 
Our Bulletin 
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MILWAUKEE MILLING 





Double Over Arm 


The illustration shows 
the milling of cap seats of 
a crank case, using a No. 
3B =Plain’ Milwaukee 
Milling Machine. 


Owing to the design of 
the piece it was necessary 
to employ a cutter |8 in. 
in diameter with 3!¢-in. 
face. On account of the 
size of the cutter a part 
of the double over arm 


KEARNEY @ TRECKER Co. 


had to be cut away. 
However, even this did 
not impair the efficiency 
of the machine. 

The double over arm 
provides for positive 
alignment of the arbor 
and allows effective mill- 
ing to be performed at a 
greater distance from the 
face of the column. This 
construction also affords 
such a degree of rigidity 





MILWAUKEE, Wis. U.S.A. 





MACHINES 





Efficiency 


that milling may often be 
done without the arm 
braces, thus facilitating 
the loading and unload- 
ing of the pieces. 
Milwaukee Milling 
Machines have many 
other features of merit 
which are illustrated and 
described in Catalogue 
No. 19, a copy of which 
will be sent on request. 
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G&E 
18 x 12" 
Hobbing 


Machines 


At the 





=—as 7 


veya (tid 


: 
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Wa 


Continental Motor 


Mfg. Co.’s Plant— 
Detroit 





This is a popular size hob- 
bing machine for the aver- 
age run of spur, helical 


and worm gears. 








[llustration shows machine cutting 
electric starter rings for auto flywheels 


Let us figure on your requirements. 


Fairly good delivery. 


GZ OULD & EBERHARD~. 


0 Ty” SHAPERS 
AUTOMATIC Sot, OUT RACK CUTTING MACHINERY 


ESTABLISHED 1833 NEWARK, N.J. U.S.A. 
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No. 1-B Universal 
Turret Lathe 


mae 
The 
Superiority 
of 
Foster 1-B Universal Tur- 
ret Lathe Is Indisputable 


The multiple tooling idea has been developed to the acme of perfection 
to have four or five cutters working simultaneously. 
for the heaviest demands. 
cuts 








It is not unusual 
The driving power in head is sufficient 
Rigidity enough to withstand the strains occasioned by the heaviest 
he range of the twelve speed changes is wide enough to enable the correct cutting speed 
to be obtained for any diameter or material within the field of the machins 

Che twelve feed changes provide the 


means for obtaining the correct feed for any cut 
ind material from soft cast iron to wide forming in steel 


Other Points Are 






Convenience of operating, the excellent system of operation, the universality of the machine, 
e completeness of the tool, equipment, etc 





FOSTER MACHINE COMPANY 


ELKHART, INDIANA, U. S. A. 
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Photo taken in shops of Mulliner & Enlund Co.. Syracuse N.Y 


How To Locate Holes On The Face-Plate 
With Your Swedish Gages 


Above is shown how the Swedish blocks are being used by the position of the hole the greatest distance from it. 
for locating and spacing holes in work on the face- his should be the first hole located and bored 
plate of the lathe. This method is very rapid and ac . 
After this, any number of additional holes may be 
curate. er ; 
quickly located merely by interposing between the work 
‘ . and the angle A a combination of Johansson Blocks 
Ihe plate B is bolted securely to the face-plate of : 


equal in thickness to the centre-to-centre distance be 


the jathe. To this plate B is clamped the toolmakers’ 
tween the holes 


right-angle A. (Where no angle is at hand, a pair of 


parallels will be found just as handy.) By this simple Johansson method, distances between 
holes which vary only by .0001 in. may be located quickly 
The position of the angle A should be determined and easily 
This is anothe or thoxe How to announcements whiel e are ni ‘ ” 


{merican Machinist from time to time 


If the toolmaker will clip them as they appea he wu xoon find the set 
valuable help in using his set of Johansson Bloch 


Johansson 


Standard Gages 


, The Swedish Gage Company, Inc., 245 West 55th Street, New York City 


Canadian Branch: 10 Cathcart St., Montreal 
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4 
The Pittsb h Lath ; 
te is built with the idea of combining Heavy Duty and Accuracy 
i. in one lathe. ‘The features that stand out on this lathe are: 
ie : . 
a 1—Rigidity without being cumber- 6—Exceptionally large wearing surfaces Bay 
Bits some. on Carriage and Bed. eh 
a 2—E ipul The easies su 
Me} asy to manipulate. © cnsest 7—Large Spindle with self-oiling bear- Mig 
ae running Carriage for a lathe of this size on ing. sa 
Si 4 the market. It runs so easily that it is a . a 
bas pleasure to handle it. 8—All Steel Gearing in Head with case bate 
hardened clutches and t cae 
3—All Steel Apron Gears and Excep- pees, Manan gear ae 
tionally Large Frictions. 9—Head with a Gear Ratio of 63 to 1; cng 
4—All Shaftsin Apron Case hardened twelve changes of speed. ie 
. , aa) 
and ground. 10-—-The Simplest Quick Change Feed ia 
5—All shaftsin apron have double bear- Box on the market. 41 Changes of feed aA 
ings. Rack pinion is not overhung. available. fe 
A letter from you will bring further particulars. 'We manufacture lathes aan 
ee in 26, 28, 32, 36, 38, 42 and 48-in. swing, any length of bed. Py 
Ne ee ne Tool Co., Braddock, Pa., U.S.A. 
ei Backer Machine T« upp 9-41 Cortlandt St., N.Y (Ne idow & Payson Co., 9 South Clinton St., Chicago, Il 
ee F. Wesley Parker E xf »” A 2 Re ctor St.. N.Y AGENTS j;/.5 attr ‘tT Machinery Co., 3 Wood St., Pittsburgh, Pa. 
‘i Swind Machinery Co Wide er ‘Bldg . Philadelphia, Pa j ik leveland and Cincinnati, W. F. Davis Machine Tool Co, 
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High Grade Material 
and expert operatives 





combine to produce 


taps of 
mapper mtr Highest Quality 


Accurate—Free Cutting—Durable Ca 
THE STANDARD TOOL COMPANY 


CLEVELAND, OHIO 
NEW YORK, 94 Reade Street CHICAGO, 552 W. Wash. Blvd. 


Agencies in all Foreign Countries. 
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The Springfield 





Turret Lathe 





This 18-inch Engine 


is « yuipped with a turret on a special 







carriage and_ with  friction-geared 





head. The carriage is of extra length 





and of especially wide bridge Phe 





base of the turret is wide and heavy 





Feeds are obtained through a new im- 





proved Gear Feed Box. 





The Springfield Machine Tool Co., Springfield, Ohio 
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RADICAL 
FITCHBURG AUTOMATIC MACHINE woRKS 


FITCHBURG, 
MASS. 














6“ | 99 
RapicaL HKUNDAMENTALS 


States concisely why we ask people interested 
in screw machines to 


COMPARE! 


Comparison is a pretty safe doctrine on which 
to buy screw machines. 


Il’S YOUR MOVE! 


THe RapicaL AUTOMATIC 
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Universal 





Grinding 
Machine 








For Cylindrical, Surface, Internal, 
Tool and Cutter Grinding 








Built by 


bo | 
NN 


= 


UNIVERSAL GRINDING MACHINE CO. 


FITCHBURG, MASS., U. S. A. 


eS | AGENTS 


The Chas. A. Strelinger Co., Detroit 

The E. L. Essley Mchy. Co., Chicago 

The W. M. Pattison Supply Co., Cleveland 

The National Supply Co., Toledo 

Laughlin-Barney Mchy. Co., Pittsburgh 

Sherritt & Stoer Co., Philadelphia. 

American Machinery Syndicate, New York and Barcelona, Spain 
. 
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Carpenter & Woodward, New York City 
Homer Strong, Rochester 

Hallidie Machinery Co., Seattle 

W. H. Savage, Fitchburg 

Alfred Herbert, Ltd., Coventry and Yokohama 
George E. Fogarty, Paris 

Nielsen & Winther, Copenhagen 


otiaantaniiiill 


La . OPEN EVP T TE) dks ikl AL | ed 


4nn 


id 
ie 








78 
















TUL tit 


“ HUVEDAVEAE DAL ODO RAL DDE DRUDEODEODDOTODESEADEDERDODDA ORDO DADDADEREODODAARITNORDDOEADRADAASDODEAUEODEDOGAUONDODRADEODSOROERSONOORAOROERODOROEAODEUONEOEROOAD 


TOUDURUEDUREOEDURDDUETEREREDEOADORERADOREDDDAEUEDEE EL ATPAEDDOASUDDDAEDEADEDEDERDASDOEONOEDOUADESOONSEDSAADOOODODRED AE OD Sanenenaeanebened 


Th 


POOUTUDPUAD DALLAS AAAA LEA 


SQUVAUDAOORTTA TAN AHA HALEN EAORGGEROEOOEATAOEAUEA DAA UAGEAOEOOROtEOEEEiONNE seenenanl 


BUILT ON THE UNIT SYSTEM 
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HEAD STOCK BACK GEAR ¢ 
AND START ANDO HINGED WATER GUARD 


STOP LEVER 









p-SPINOLE BINDING 
HANDLE 





DIAMOND 


f\ | . = -_ 
> = ——— SPINDLE 
| - a : ERATING LEVE 
SG : OPER 4 
; : HAND WHEEL 


FOR VARYING 
TENSION OF SPRING 
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SWIVEL bd 
PLATE CLAMP . 
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SWIVEL PLATE 


- - ~ . 
Dane a . ADJUSTING SCREW 


TRAVERSE & 


HAND WHEEL —& 
CROSS SCREW 


HANO WHEEL 
TRAVERSE STOP 

TRAVERSE STOP 
ANO START LEVER 


VARIABLE TABLE AUTOMATIC CROSS FEED 


OWELL 


TRAVERSE SPEED” 
CMANGE LEVER 


-WORK SPEED 


BACK GEAR of IWVING PULLEY 


OPERATING LEV ad 


RK SPEEO 
GE LEVER 


“THE BEST 
FORITSSIZE” 


—and we can prove it— 






Model “A” Takes Half the Floor Space; Still, Does 
More Work than Your Present Big Grinder 


The construction of our Fitchburg Six x ‘Twenty Grinder is on the unit system, 
each unit such as Automatic Table, Traverse Apron, Table Traverse Speed Box and 
Headstock Speed Box are entirely independent of each other, and can be easily removed 


trom the machine 


Its maintenance cost ts unusually low 
h are cumbersome and can handle 


It replaces machines ot er capacity w 


1! 1 
¢ } ‘ nT } 
‘ \ ,ou }OOS 


It occ upies one half the floor space 


It is the most rigid and powerful machine of its size and type made. 


Write us for the proof. We have the facts. 


Fitchburg Grinding Machine Co., Fitchburg, Mass., U.S. A. 


TEUTEDDNE EDA teeennnend 
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HELPING TO WIN THE WAR 
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TUCECETADTETECERTROEOEST EOE TOTTRETVETETT 





FOR TURNING GUN CARRIAGE AXLES 


THE. So-swing LATHE 


HAS NO EQUAL 


Multiple tools, cutting simultaneously, as shown below, give unequalled production. 


‘ene aor ree 1g o--ceseewemencee OS " 
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First Operation—Rough Turning 
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Special Driver -* 


Second Operation—Turning Ends 
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Third Operation—Turning Middle 


PROMPT DELIVERIES. 


FITCHBURG MACHINE WORKS, FITCHBURG, MASS., U. S. A. 
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he 
No. 
Hartness 
Automatic Die 





ANGE 1} inches to 2? inches diameter for of two roughing cuts without disturbing the finish 
United States Standard Threads and up to adjustment. This adapts it particularly to large 
3 inches for 8-pitch threads or finer diameters. 
Note that even this large die will cut pitches as 
This die is designed for the heaviest turret lathe fine as 32 per inch for any diameter within its range 
work. It is provided with six chasers, and has a This is only possible with the lead controlling fea- 
special roughing attachment permitting the taking ture of the Hartness chasers. 


JONES & LAMSON MACHINE COMPANY, Se tan Veen i tandin BC 


(Automatic Die Department) 














"rp . AMERICAN AGENTS FOR DIES AND CHASERS PACIFIC TOOL & SUPPLY CO 
=" —* aoe yg ie CO ROB —— * ARY & SANDS CO San Francisco, Calif 
. trot ich Paul, Minn E. A. KINSEY CO. 
hel L. ESSLEY MACHINERY CO CAREY MCHY & SUPPLY CO. Cincinnati, O 
w “ ?P ATTI var and M Baltimore, Md Indianapolis, Ind 
whe wh ar taal BARWOOD-RICH (RDS MACHINERY CO MACHINISTS SUPPLY CO 
Cleveland, © The Bourse, Philadelphia, Pa. Pittsburgh, Pa. 
ULLAL 
= ce 4 Yr v “ vy? ’, r 
AFRICAN DTA MONDS : DICKINSON’S” DIAMOND 
BRAZILIAN = Tools for truing Large, Coarse and Hard Emery, Cor- 
= undum, Carborundum, Alundum, Crystoion or 
Ee es = other abrasive wheels will give the greatest amount of 
~ = service with a minimum of wear on the diamond. Diamonds can be set in any 
m\ = style of holder desired. We've had a great many years’ experience in the manufac- 
ture of Diamond tools and are thoroughly familiar with what is required of them, 


THOS. L. DICKINSON, 2stad.1796 66 Nassau St., New York 


| UR NING | OOLS Successor to John Dickinson. 
W. Burton Griffiths & Co., London, Sole Agents for Great Britain 

















( 
Por tnening _ fibre. 1 , 
For turning hard rubt Oronze, copper aluminum se a pT binseenenneneet tenet 
hard. gritty material, where a steel tool dulls quickly Ww rk always 
— = ——. tt t- - can BON ; irri TU 
" ONDS > Cc s 











for truing grinding wheels All stones 
carefully selected and SECURELY 
SET. Mounted for use as hand 
tools or set in nibs to fit any 
grinder 


ENGINE LATHES 


10-12-14-16 and 18-inch Swing 
any length Beds, Quick Change or New 
Standard. Countershaft or Motor Drive, 
and with or without Taper Attachment, 


25 years’ expe- 
rience and a large 
list of satisfied custo 


mers We offer the best Draw-in Attachment rurrets, Chucks 
that expert workmen can Tools, ete. Send for Catalogue 
sealer CHAMPION TOOL WORKS CO 





Catalog sent Arthur A. Crafts & Co. 


upon request, 125 Summer St., Boston, Mass. 





4947 Spring Grove Ave., Cincinnati, Ohio 














Black Diamond Files & Rasps 
Perfect Always 


Twelve Medals Awarded at International Expositions 


<n “Amy. woe “Any, 





CUCUOUEROOLEDROAE DOOR CCUEELRGURDEREAGOOHEDEAEEoeaEe 


UNE QUALLED 
UALITY — UNIFORMITY —DURABILI 
PT DELIVERIES — CORRESPONDENCE SOLICITED FOR SALE EVERYWHERE 


ERICAN SAWEMFG. 7 Mass. U. any acd file user on application 


G. & H. BARNETT CO., PHILADELPHIA, PA. 





FOR S SALE EVERY ‘WHERE 





0 and Operated by the Vicholson File Ceo 
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“WHITNEY” 
Hand Milling Machine 


THOUSANDS IN USE 








Don’t forget that the 
greatest demand for the 


WHITNEY 


comes from big plants 
manufacturing inter- 
changeable work, where 
rapid, accurate, and eco- 
nomical production are 
absolutely essential. 


One concern has over 
700 of these machines in 
constant use. Many others 
have over 100 each. 





PROMPT DELIVERIES 


Send for Catalog E. 


The Whitney Mfg. Co., Hartford, Conn. 


CHAINS—KEYS AND CUTTERS—HAND hqpenenpiveg MACHINES 


FOREIGON AGENTS: Burton, Griffiths & Co, Lon lon re ek Freres & (+ Pari 
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They stand the 
steady drive of- the 
busy shop—enable you to 
utilize the full power of your ma- 
chines—‘‘step up” production and cut 


down cutter costs. 


BROWN & SHARPE MFG. CO. 


B&S Providence, R. I. U.S.A. 
STANDARD CUTTERS | _ orrices: 


000 size vf . Philadelphia, Pa.. 1103-1105 Liberty Bide 
a ay Des in 4 seauee “- t } t ;0 Washington Blvd Rochester, N.Y 415 Chamber of 
Special 
practi 
in £an " 


Send fo 
Catalog 27 


_ omi lerce | racuse, 2 r.. Room 419, University Block, Pittsburgh 


ngeiy 
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% Roll the barrel onto the cradie, raise it to the track level by means 
of the chain hoist and then roll it on the track to the desired tank. With 
the barrel dash in place, the bung can be knocked out and the oil is 
completely drained into the dustproof, leakproof and fireproof tank ) 
without over-flowing or splashing. 
From there it is pumped into cans or oilers without the use of | 
measures or funnels. Oil is saved, time is saved, labor is saved. 























Let us help you with your oil storage and handling problem. 


———— 
omedin rs 



















































GILBERT & BARKER MFG. COMPANY 


42 UNION STREET, SPRINGFIELD, MASS. 
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THE BIG “I AM” 


1 AM proud of my name and accomplishments. 
I AM usually the last Reamer left when the test of endurance proves out the 
old theory of “survival of the fittest.”’ 


1 AM small but I daily do my “bit’’ for the country, gliding swiftly through hard- 
hearted steel plates and preparing the way for the rivets which will clamp them 
securely to the sides of battleships, motor trucks and fortifications. 


I AM a tool of peace and war. My work is never destructive; always constructive. 


I AM the result of 35 years’ experience in Reamer construction. 


I AM the BUTTERFIELD REAMER. 


Butterfield & Company, Derby Line, Vermont 
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Panama-Pacific International Exhibit 
San Francisco, 1915 


The Exhibit 


TRIMO TOOLS 
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TOOLS 


Trimo Pipe Wrench, Wood 
Handle 









Trimo Pipe Wrench, Steel 
landle 





Trimo Chain Wrenches 





With Flat-Link or Cable Chai. 





The Verdict 


mS i 





UT 


TEETOTETE TECHN 


Highest : 
Award 
for von PA UY 
Pipe = ‘Honor 
Fitting cre treme 
Tools eae | 


PPLE 

















Send 
for 
en Catalog 
Nut Guards 75 
Be sure to ask for the TRIMO 


Wrenches, both Pipe and Monkey. 
They are equipped with Nut Guards 
that prevent the accidental turning of 
the adjusting nut in close quarters, and 
with Steel Frames, in the principal 
sizes, that will not break. 


Place a magnifying glass over the 
above and increase your orders 
accordingly. 


{OOSSAETETATAAGAAAMAGEREEEEELEEUUUO AAO en eee eee eT ANSE ECEEEUCEENEENNEEEU ue UU UeUaeeeeNeeNeeeeeeeTUCUUUTUUTUeKeeeeeeeeneeneneeneeecveeeveeresverccavovccvvevveaveeeneveveererereerecrereersueunannenevee 


Trimont Mfg. Company 


55-71 Amory Street 
Roxbury, Mass., U.S. A. 


PECTENUTEOU TERN UEAU EERE TERT TEU CEUA TROT TEEUTOOTTOT TERETE EN ETON TREE HURCDENENTEN TON EEN ENA EEE ieee iatcamaiabiesl 
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years| under: 


Heavy Fis-¢ | 


with a total repair expens@o f 6400 
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—and heavy fire in the machine shops these days means mighty 
strenuous service. ‘This Norton Grinding Machine is in the 
plant of the International Machine ‘Tool Co. at Indianapolis 

It has been in constant use over this period on general work 
with but one repair item charged against it—a new set of bear- 
ings which cost about $64.00. 


Isn’t this most moderate maintenance—less than $8.00 a year? 
And as to the productible qualities of the machine today—we 
show it surfacing a 4{ in. spindle, several feet long. A perfect 
finish must be obtained and a limit of + or — .001 in. held. The 
output is 10 spindles completed a day. 


NORTON GRINDING COMPANY 


Worcester, Massachusetts 
Chicago Store: 11 North Jefferson Street 


Vonnegut Machinery Company, Indianapolis, Ind. Robinson, Cary & Sands Company, St. Paul and Duluth, 
Minn. Manning, Maxwell & ease, Inc., St. Louis, Mo. Henry Prentiss Co., New York, N. ¥ Boston, Mass., 
Buffalo, N. Y., Rochester, N Syracuse, N. ¥ Scranton Penna The Motch & Merryweather Machinery 
Company, Cleveland, O ge it, Mich., Pittsburgh, Penna., Cincir ni ti, O Soo Smith ¢ ompany, San Fran- 
i » Calif la geles, Calif P< d, Ore The 
Canadian F a H~. oe . omeany, Ltd.. Montreal 
Que., Toronto, Ont., Vance t Is Cc. T. Patterson 

« ompany, Lt New ¢ ore ans, La Kemp Machinery 

Company, Balti ore, Md wW Shipley Machinery 
Company, Phil di phia, Penna Alfred Herbert, Ltd., 
Coventry, Eng., Paris, France, Milan, Italy Post Van 

der Burg and Company, Rotterdam, Holland The I 

Horne Company, Tokio, Japar Isznosskoff & Co., 
Moscow and Ekaterinburg Che English Tool 

Kansas City, Mo. 


N89 
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Metal Lockers 
and Full Lines of 
Shop and Factory 
Equipment 


Whatever you may require in this line 
may be promptly secured from us. 














for Our Complete 
Catalog Showing 


Sanitary Wash Bowls (in batteries), 
Bubbling Fountains (plain and _ ice 
cooled), Metal Lockers, Metal Stock and 
Pattern Storage Racks, Metal Shelving, 
Metal Cabinets, Vault Fixtures, Soda 
Kettles (40 and 60 gallons), Metal Stools 
and Chairs, Water Mixers, Work 
Benches, Bench Legs, Full Line of 


Plumbing Fixtures, etc. 


Write us today. 


Manufacturing Equipment and 
Engineering Co. 


136 Federal Street, Boston, Mass. 


\ddress all communications to Framingham, Mass. 


See Our Advertisements in Earlier Issues of this Magazine 

















Buy Liberty bonds—We 


April 4, 1918 


have got to win this war. 





Farter 


production from a 
‘That's what you are 
Ol 


“in 


Increased 
given machine. 
interested in; the 
Union High Cutters 
creased production” amounts to as 


and by use 


Power 


much as 50 per cent. on very heavy 
cuts. And on all cuts, including the 
finishing cuts, less power is used by 
the wide-spaced cutters. 


Feed, 


They do not dull so quickly 
hence more pieces milled with one 
sharpening. In many cases the quan- 
tity of work per sharpening is dou- 
bled. ‘The Under-Cut 
Union Mlilling Cutters are 
exceptionally important work now 


Write for 


Types of 
doing 


when output is so vital. 
the Union Tool Book. 


UNION TWIST DRILL COMPANY 


The Drill and Cutter Makers 
ATHOL, MASS 


New York Store. 62 Reade St.: E. W. McKeen, Mei 


Chicago Store, 11 So. Clinton St.: G. W. Lunger 

FOREIGN AGENTS Great Britain (Drills), Markt & 
& Co., 107 Ave. de Parmentier, Paris Norway, Sweden and 
Bevan & Edwards. Ltd. 568 King St.. Melbourne Japar 
843 Calle Mexico, Buenos Aires, Argentine Repub! Ita 

DOMESTIC AGENTS: Syracuse Supply Co., Syracuse, N 
Bufialo, New York Somers. Fitler & Todd Co., Pittsburg 
Cleveland, Ohio V. N. Devou Supply Co 06-508 Central 
waukee,. Wis. Wm. E. Duff. York, Pa New Orleans. La., Fr 
Cal... H. A. Harrison Agents in Ontario, Can.. 67 Yonge St 
Cc. R. Armstrong. Mfrs. Supplies. Boston, Mass w.dJ 


Mass. 














Mer De 





} i S 1 N 7 Ss ~ } Weave Mer. 
ts { ac Squa H. B. Kendall, Mg 
m1 ( we R I I Mar 
Denm Wilh. Sonne & « Ma Ss Australia 
ta & ¢ roky South Am« \ ( rbanl 
I Cc. Civit I 
’ H 1 St ge & ( R t t N. ¥ Re N & 
I Whit rool & Supply ¢ 131-11 Six ~ N. W 
( O I f Machinery 4 Mil 
W & S First a Howa St San |} isco 
t Ont Smith-Booth.-l cr Lo Angel Cal 
Machy ¢ Detroit. Mich W. J. Foss Company field 
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Drilling Lesson 
No. 2 


By “Old Man 


“Like durability, speed 1s ie Experience” 
largely a matter of having the 2 
finished drill retain the full 
strength of the steel. 


“Last week I pointed out the 
process that accomplished this- 
the Celfor method of twisting and 
forging. If you have asked for 


the Celfor Catalog you will soon 
know all about this. 


“To verify my experience in 
Celfor Speed put the Celfor to 
test on the speediest machines and 
the toughest jobs you have. The 
way the Celfor keeps up the pace 
will make the test more than worth 
your while. 


' 
4 


“Have you asked for Catalog 16?” 


Clark Equipment Company 
Main Office and Works: BUCHANAN, MICH. 
Canada Ruce elu M ery Co. Montrea \Toronto 


The ¢ its Machine I { Caxto 
ws & Ge ge Toky 


% ce Se Pt. a ele te 
- y tm 
. ‘ 


Ps 


at 
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THIRTY MINUTES TO GRIND 
This 
Change Gear 
Bushing 
with 
ALUNDUM 


Another example 
of the efficient pro- 
duction that can be 
obtained by the use 
of ALUNDUM 
grinding wheels. The 
material is alloy steel and 
both the roughing and fin 
ishing operations are com- 
pleted in thirty minutes, 
grinding over all. 





Let us send you a copy of our booklet, “Little Known Sicie | mmm dee 
Facts About Grinding,’’ which contains 77 pages of ders ilways specify 
helpful information about cylindrical grinding. “ALUNDUM.” 


NORTON COMPANY 
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tereeeeeetant 


New York Store: Worcester, Mass. Electric Furnace Plants: 
151 Chambers Street Nieware Falla. N. ¥ 
Chicago Store: Chippawa, Ont., Can. 


11 N. Jetterson Street (917) 
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Here are 21 men who are serving their ‘‘apprenticeship’’ making BRADLEY HAMMERS 


Some of them helped build the first BRADLEY HAMMER; 
all of them helped finish the last one today. Do these men build 
good hammers? No sir, only the best of their kind. All of these 
men have been building Bradley Hammers for 17 years, or more. 
Seven of them have been at it for more than 40 years, eight for 
20-30 years and two for 17-20 years. We have seven men who 
have worked here 15-20 years. We have many others who have 
worked here 15 years, or less, and some of the fathers in the picture 
have sons working here... We used to have grandsons working here, 
ind we are still hopeful. Billy says 


“In April, 1918, I will have completed 50 vears with the Bradlevs and 
| | 


I’m just getting my hand in ‘good now.’’ 


Is such faithfulness, honesty and devotion worth anything to you in 
a product you buy? “Repeat orders” tell the story. Ask us about 
your forging problems; perhaps we can help you. 


C. C. BRADLEY & SON, Inc. cstaviisnea 1882. SYRACUSE, N. Y. 


FOREIGN AGENTS: France, Belgium, Switzerland, Spain, Portugal; Fenwick, Freres & Co., Paris. Italy; Taddeo Giusti, 
Modena, Italy; Great Britain, Buck & Hickman, Whitechapel Road, London. 
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Svc lack IS) Daws 
bey ite 


= Starrett — [ame aparene 
Hack Saw Chart |F Neg URES 


NO. OF BLADE NO OF BLADE 


ro 
MATERIAL =n POWER. 1 _t a: 
TO BE CUT av | Flexible | viene 1 | meaium| en am 


, Machine) Machine Machine |y) bine 


Light Angles 
Light Channels 
Light Tee Lron 
Light | Ornamental 


Heavy Angles 

Heavy Channels > 

Heavy Tee lron 

Light Structural - 254 256 


Heavy | Structural J | 256- B 254- B 256-B 


Iron Pipe ) 
Conduit Pipe > 
Brass Pipe j 


Solid Stock 

Cold Rolled {| eo B 
Machine Stee! } 

Too! Steel 

Cast Iron 


Brass 


Sheet Metal 
Less than 18 gage 253 
Over 18 gage 102 | 252 


Ask the Starrett chart— 
It knolvs 


OU can rely on the chart to tell 

just the blade that will cut quick- 

est and last longest on any job. 
Send for chart C. 


The L. S. Starrett Company 


; The World’s Greatest Toolmakers 
‘THE RIGHT IS MORE Manufacturers of Hack Saws Unexcelled 


PRECIOUS THAN PEACE” Athol, Mass. 


| z NEW YORE LONDON CHICAGO 
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THIS SHOWS THE TOOLS AT WORK ON A 3.3 IN. HIGH EXPLOSIVE SHELI : 


THREE TOOLS IN TH FRONT BLOCK ‘URN—THE FOURTH IN A PORMING BLOCK, PROFILES : 
THREE TOOLS IN H ACK BLOCK—ON GROOVES—ON CHAMF NI FACES = 
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A Reed-Prentice Automatic 














IT IS A SPECIAL-PURPOSE MACHINE WHICH WE ADAPT TO 
SUIT YOUR REQUIREMENTS. 

WHEN YOU RECEIVE SUCH A MACHINE IT WILL TURN OUT 
THE GREATEST POSSIBLE NUMBER OF PIECES IN ANY GIVEN 
TIME. 

THE REASON IT HAS THIS ABILITY IS THAT IT TURNS, FACES, 
PROFILES, GROOVES, CHAMFERS ALL AT ONE TIME. 

TAKE AS AN INSTANCE THE MACHINING OF A SHELL. IF ALL 
THESE OPERATIONS WERE TO BE DONE SEPARATELY THE TIMI 
ELEMENT AND NUMBER OF HANDLINGS WOULD BE VERY 
GREAT. 

THE REED-PRENTICE AUTOMATIC COMPLETES ALL THESE 
OPERATIONS IN THE TIME THAT IT TAKES ANY ONE OF THE 
TURNING TOOLS TO TRAVEL THE LENGTH OF ITS CUT. 

MANNING, MAXWELL & MOORE, INC., NEW YORK 
CANADIAN FAIRBANKS-MORSE CO., LTD., TORONTO 
ALLIED MACHINERY CO. OF AMERICA, PARIS 
FENWICK FRERES, PARIS 


TUNTT TENET ANNA ERE UESTENAERGU EEA EEOUEEEA DDO DEETOEAN ECU OEEE EERE DEOL EEET ERA CEEU EEO CEEE EEA EEE EE ET EA ERECT EEE 
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Grinding a spiral cutter on— 


Tr OAKLEY NO.2 


Universal Cutter and Tool Grinder 


Here is an especially interesting application 
of this versatile machine. 

The spiral milling cutter being ground in 
this photograph is mounted on a mandrel 
between centers. The tooth rest is clamped to 
the wheel head and the feeding of the work 
across the wheel rotates the cutter, keeping 

\ the face to be ground always in the same 
relation to the wheel. 

The proper clearance can be readily ob- 
tained by simple adjustment of the graduated 
dial on the work head. 
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All kinds of toolroom grinding are 
well within the range of this machine 
with its various attachments. 


The Oakley No. 2 Universal is approx- 
imately two hundred pounds heavier 
than any other machine of its class. 
In design, it possesses many features 
which combine to assure entire rigid- 
ity during the life of the machine. 


Now supplied with longitudinal 
power feed and wet grinding attach- 
ment. Also electric drive equipment. 


Catalog on request. 


The Oakley Machine Tool Company, Cincinnati, U. S. A. 


AGENTS: Vandyck-Churchill Co., New York, Philadelphia and New Haven San Antonio. General Machine Co., Spokane. Perine Machinery Co., Seattle 
Aumen Machinery Co., Baltimore The Syracuse Supply Co., Syracuse, Portland Machinery Co., Portland, Oregon The Salt Lake Hardware Co., 
Rochester and Buffalo, N. Y Brown & Zortman Machine Co., Pittsburgh. Salt Lake City Fred. Ward & Son, San Francisco. Smith-Booth-Usher Co., 
National Supply Co., Toledo. Federal Machinery Sales Co., Chicago. Chas. Los Angeles. Williams & Wilson, Ltd., Montreal. The A. R. Williams Ma- 
\. Strelinger Co., Detroit. Northern Machinery Co., Minneapolis. Powman- chinery Co., of Winnipeg, Ltd., Winnipeg. The A. R. Williams Machinery 


Blackman Machine Tool Co., St. Louis. San Antonio Machine & Supply Co,, Co., of Vancouver, Ltd., Vancouver. Geo. H. Alexander, Birmingham, England 


























Dominant 
Influence 














HE Rock of Gibraltar dominates 
the passageway to the Mediter- 


ranean. Its influence is_ felt 
throughout the Eastern Hemisphere. 


Leather Belting, in greater use for 
power transmission than all other sys- 
tems combined, occupies a dagominant 
position in this field. 


SCHIEREN Beltings, used in every 
country in the world, occupy a promi- 
nent place in present-day affairs. 


Their influence is felt wherever power 
is used—in agriculture, mining, manu- 
facturing and transportation. 






































—an aid to greater 
production—a 
guarantee of lower 
maintenance 


DUXBAK Belting has the inher- 


ent strength necessary to transmit 
power; the flexibility that permits 
most convenient arrangement of driv- 
ing and driven units; and a natural 
tendency to cling to the pulley surface 
that gives greatest pulling power. 
DUXBAK Belting is specially 
processed to make it proof against 
water, steam, machinery oils and acid 
fumes—sound insurance against “belt 
troubles” which add to belt costs. 


Specify it by name—“DUXBAK.” 




















SCHIEREN Engineering Service 


‘Adds nothing ft 


“S.E.S.” prevents the eniployment of belts larger and more 
costly than necessary to do the work, or of belts too small to suc 
cessfully transmit the required amount of power over an eco- 
nomica! period of time. 

“S.E.S.” insures the purchase of the proper kind and size of 
belt for any purpose, and its application according to best me- 
chanical practice. 

“S.E.S.” commences with the tannage of the raw hides by a 
process acknowledged to be best for belting purposes; 
—continues through all of the different steps in the manufac- 
ture; and 


ends only after the belt has given satisfactory service over 
such a period of time as will make its purchase and use eco 
nomical to the buyer. 


Whatever your business, if you use power, “S.E.S.”—an out- 
growth of fifty years’ experience in the manufacture and appli- 
cation of leather belting—can be employed to advantage. 


For full particulars, adddress: “S.E.S.” Dept. 





NEW YORK 
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The man responsible for production 
| says, “in conclusion:”’ 


| And now, gentlen while we are on the subject of better have several DUXBAK belts in use up at the ‘skip,’ where it is 
| wavs of d g thing tting dow <penses and at the same so hot and dusty that you gentlemen never come near 
ceeding Uj roduction, | want to say a word about “Then I have 25 or 30 drives of various sizes in the machine 
: shop, boiler shop and carpenter shop, and everywhere my men 
Belt 1s you k , che « cting link between all of say DUXBAK is the best belt they ever used—that it gives 
‘ es and tl ineshafts of motors that drive them them no trouble whatever. 
‘ th ci 5 productive — ' Now, | know from experience with it that DUXBAK is 
; wats , igi, b ce tee 0 ies ully waterproof. The makers guarantee it to be also steam- 
ee SS ee — t proof, machinery-oilproof and acid-fumeproof. It clings to the 
| have checked up this mat very carefully while trying pulleys naturally and transmits a maximum of power. What 
everal different ind f belti i here is a trade-marked etter insurance could we secure against belt troubles? 
of the one which can to meeting all. of our ee = , a, 1] 
ser gee Spas. . os d ‘DUXBAK’ Belting. . r renin the importance of ‘speeding up’ as well as you 
do, and will bend every effort to increase production and cut 
two DUXBAK belts driving those big pumps in the down expenses, but for my belting hereafter I want nothing 
shaft ise and water doesn’t affect them at all. I but DUXBAK 


Main Office and Factory 
41 Ferry Street, New York 


Oak Leather Tanneries 


Bristol, Tenn. 





Tanners 
Belt Manufacturers 
Sales offices and representatives 
located in more than 130 cities 
in the United States 
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PROPERTY 
TROJAN TOOE 





ARK YOUR TO 
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ELECTRIC MARKING MACHINE 


STOLEN TOOLS— RESIZING TOOLS 


Tools, micrometers, gauges, ete sre now Tools resized or recut to smaller size may 
being marked by a number of firms with be marked with corrected dimensions after 
their name and the words “Stolen From.” finishing. 


This entitles tools and minimizes the DELICATE TOOLS- 

‘ Tools that may be distorted by stamping, 
OPERATION NUMBERS— oiticats mcteuring tools, may ne marked 
It has been proven advantageous to mark TEST PIECES and Stellite— 


special milling cutters, reamers, ete., with 
operation numbers thereby insuring proper May be marked with the Etchograph as 
use of tools on given operations. fast as writing with Pen, 


Write us today for literature and state current available. 


William Brewster Co., Inc. 


30 Church Street, New York 


Represeniatives for Great Britain: 
Geo, H Alexander. Birmingham, England 
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Standardization 
Accuracy 


Speed 


, s Submerged! 


Hidden in the mazes of the intricate machinery 
of the submarine are thousands of bolts, nuts 
and other threaded parts. 

Few realize the tremendous function screw 
threads play in. the machinery of war and peace, 
and how implicitly and blindly we expect them 
to do their duty. 

But the ‘men who _ are responsible for ac- 
curacy _and, _precision ‘and have their threading 
troubles réalize the meaning of good screw threads 
accurately made and fitted. It is to "such men 
we want to bring home again the fact that this 
Corporation has-been and is doing.a great work 
in elevating the standards of thread cutting and 


measur ing. 


a > 


Up: mafiufacturers .are using GYD 
Screw CuttingTools, hd insiffing the fitOf their 
threads wit OF , oF a ep They are 







. << »Mas@achusetts, U. S.A. 
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The Largest Manufacturer of 
Broaching Machines in the World 
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| LAPOINTE — 





Not only that, but the pioneer developer of the broaching 
machine as well. 

It will be well to bear these facts in mind when consider- 
ing broaching as a solution of your difficulties. 

There is always a sound economic reason for the success of a product. 
Other things being equal, the size of the plant is a fair index to the quality 
of the machine. 

Heads of the largest concerns in America consult J. N. Lapointe when 
they need broaching machines. 

On the opposite page is shown one shipment of broaching machines made 
to a large fire arm manufacturer. This order is made up of our own well- 
known Double No. 2 Broaching Machine, shown below. 

[f you are up against a particularly difficult production problem, consult 
J. N. Lapointe about it. Many are profiting by his counsel. 


The J. N. Lapointe Company 


New London, Conn. 





-—— 








DOUBLE N22 





L was sonsialian 





Idle Running. Always on the Pull. 
: Constant Broaching. Two-Geared 
Driving Screw Protected ; Speed for Light and Heavy Work, 
with Housing. Patented, 
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It Used to Take All 


TT AALe 
aay 


Night and day, seven days a week, the 
machinery of a big middle-west plant* 
struggled against the overwhelming demands 
upon its capacity. 


Production—more production—still more 
production—that was the only way out. 


In such a situation, equipment which in 
normal times appears good enough is likely 
to show up in its real weakness, unable to 
stand extraordinary strain. 


In this case it was the bronze gears on drill 
presses being used for heavy work. To the 
men in charge of these presses, it seemed as 
if the gears required constant changing. Some- 
times they lasted but three days, sometimes 
four, seldom more than five. 


And, of course, every gear change cost the 
time of man and machine, which meant both 
decreased output and increased costs. 


*Name on request. 
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Then a Lynux representative suggested 
that they give Lynux 91 Gear Bronze a 
trial at this difficult job. 


Today instead of changing gears every 
four or five days, they change them only 
once in three months or more. 


One gear is doing the work that twenty- 
five used to do. 


There’s one stop now where there used to 
be twenty-five. 


There’s one minute lost where there used 
to be twenty-five. 


There’s one gear to pay for where there 
used to be twenty-five. 


What Lynux 91 Gear Bronze may add to 
the life of your gears depends upon your 
own conditions. But this you can be sure 
of—that with a tensile strength of 75,000 to 
100,000 pounds tothe squareinch, Lynux 91 
is a superior bronze for heavy-duty. 


48, No. 


of These 
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to Do What this One Now Does 





Lynux 91 Gears Cost Less 


Lynux 91 gears cost less because they can be made 
with cast-teeth, which saves milling cost. They are 
lighter than ordinary bronze gears because the metal 
itself weighs fully 12 per cent less and an additional 
weight reduction is effected by coring the teeth. 


The exceptional quality of Lynux 91 is largely due 
to the highly scientific methods employed in Lynux 
foundries, which have put brass and bronze casting in 
this country on a new plane. 


Lynux foundries are equipped to turn out practic- 
ally every kind of brass and bronze casting, from an 
ounce to a ton. 

Lynux Bushings and Bearings are widely known 
for their excellence. 

Let us send you our monthly mailings on subjects 
that interest the buyer of brass and bronze. Address 
Dept. 8, Cleveland, Ohio. 

Are you familiar with LYNITE, that remarkable 
group of aluminum alloys? If not, ask us about 


it. LYNITE is the ideal metal to use where 
lightness is required. 


THE ALUMINUM CASTINGS COMPANY 


LYNITE and LYNUX Castings 
Cleveland Detroit Buffalo Manitowoc, Wis. Fairfield, Conn. 
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Three Spot Welders 


a 
° 
nd a Good Example of Modern Welding Methodif 
This trio of Spot Welders in the plant of Gray The operation photographed is welding end 
X Davis, Boston, Mass., makers of automobile brackets to motor and dynamo frames. The 
. . “ Wor IS > | ‘ series th "ec SeCD: c - ) 
lighting fixtures, has been installed about two ” k done in a series of ree separate pro 
r ;' gressions; being complete on passing the third 
nae — ae See ee 8 ae ee machine. Time required for each step is siy 
] i . he . \ re 
trouble and, quoting from the company’s own re- minutes, or eighteen minutes for the entire oper- 
port, “Work is highly satistactory.” ation. Number of spot welds is 27. 
You are probably still riveting 
P Let us show hou s 


work that should be 
spot welded 
Ask for Bulletin S-1 


THOMSON WELDER -" 


can lower costs 





ASON SHOT WEEDEE Ce 
— En NERS 


SOE Aa = St Neve Yous Citys 604 finances Bide Bhi 
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A Thomson Butt Welder 


difhat Has Welded Pipe Steadily for Sixteen Years 


lhere’s something corresponding to the human welded miles of pipe. It makes continuous coils 
tality of fidelity in a steady working machine. by electrically welding short units. Coils are not 
lake the Thomson Electric Welder owned by ynly strong and durable, but are turned out at 
the York Manufacturing Company, York, Pa., remarkably low cost. To weld the 1%-in. pipe 
inufacturers of refrigerating systems. No mat- shown in the picture takes the Thomson from 
r how stiff the pace—and it’s strenuous going at 1'%4 to 2 minutes. Thomson Electric Welding 
York plant—the Thomson never lags. It has practical advantages to offer—high output 
sixteen years’ service to its credit and has great economy, long, dependable service. 


Thomson ™ Process 


We will show, without charge 






Your work is electric-weldable 
tan be profitably handled 


t Thomson machine. 


or obligation, just what a 











Thomson can do for you, if 








you say the word. Write for 


Bulletin B-1. 











LECTRIC WELDING Co. 
Peed li27 Majestic Bidg,, Detroit 
angland StiCineinnati,Ohio. 323 N Sheldon St. Chicago, 


* 
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ears of Service— 


and an adjustment of .0005 
makes it accurate 


Here is a chronicle of Slocomb Microm- 
eter accuracy and service. After receiving 
Mr. Hill’s interesting letter—reproduced 
opposite—we obtained the micrometer for 
purposes of testing. 


This old Slocomb veteran was purchased, 
as the letter states, in 1898. It has been 
used steadily ever since. Our inspector 
found that an adjustment of .0005 for wear, 
on anvil only, put this micrometer in good 
practical working order again. 


Countless experiences of this sort have 
given the Slocomb its reputation as “the 
longest-lived micrometer that can be 
bought.”” The Slocomb measuring screw 
is a solid piece of high carbon tool steel. 
It resists wear to the limit, not only on the 
measuring surface of the end of the screw, 
but also in the threads. Special machines, 
Slocomb-designed, cut these threads. In 
any micrometer, these threads are the true 
gage of life. In the Slocomb they last in- 
definitely. 





Have you read the Measuring Book? If 
you are interested in measuring—and every 
machinist is—send for a copy. The Slocomb 
Catalog is combined with it. Your request 
alone is necessary. 


J.T. SLOCOMB COMPANY 


PROVIDENCE, RHODE ISLAND, U. S. A. 


ntatives in Japan: Alfred Her 
t. Ltd Yokohama 


Representatives in England Chas. Represe 
Churchill Co., Ltd., London, Birming ber 
ham. Manchester. Newcastle-on-Tyne 
ind Glasgow 

Representatives in Italy: Chas. Civita 
Milan Sydney 


Representatives 1 Australia Edwu 
Wwe ! Pty Ltd Melbourne 





111 

















112 Buying—AMERICAN MACHINIS T—Section Vol. 48, No. 14 





The Jackson Duplex 
Typeless Die Sinking Machine 


Makes any die in } to ' the 
time of other known methods 





We appreciate that this is a broad claim to make but we are prepared to 
prove it. 


Do you suppose for one moment that the United States Government 
would use the Jackson if it were not the best, if it did not do what we claim 

| for it? 
Or that it would be the choice of the British, 


| French, Italian, Japanese and other governments? 
That it would be used by such concerns as the 


| This is the No. 10 Jackson. It Cleveland Hardware Co., Champion Machine & 





reduces the cost of machining 
drop forge dies ranging in 
size from the smallest up 
to those weighing four 









Forging Co., Ohio Forge Co., Continental Motors 


2 


Corpor ation 


A machine of any kind must be the best in its line 


to win such recognition. 





to five thousand 
pounds. Write 
for details. 















The Jackson Duplex Typeless machines such 
dies as crank and cam shafts, knuckle joints, etc., in 
It materially reduces the cost of drop- 
forgings by cutting the cost of dies. It shortens the 


delay in getting dies out of the die shop. 


one setting. 


We always have a com- 
plete stock of high-speed 
cherrying cutters and can make 
prompt deliveries of special 
cutters and forming cutters. 


The Jackson 
Machine 
Tool Co. 


Jackson, Mich., U.S.A. 


Cable:** Die Sinker Jackson”’ 



































April 4, 1918 





Buy Liberty Bonds—We have got to win this war. 


Ll: 


2 




















The WALCOTT 


It Fills the Breach in the Crisis 


It is particularly adapted for munition and war material making 
where sturdy, enduring strength, exacting accuracy-and great speed 
are essential. 


It has been said of the ““Walcott”: “‘It’s made better than seems 
necessary,” but as the years go by and the ““Walcott”’ is still able to 
do the work which requires the highest degree of accuracy, the reason 
for this betterness becomes apparent. Therein is where the “Walcott” 
justifies the need for the exacting care taken in its making. 


It is an honest lathe, made as good as a lathe can be made, and 
every improvement which will facilitate its working or add to the 
safety of the operator has been added. When your other lathes have 
reached the end of their period of usefulness the “Walcott” will still 
be on the job—good for many more years of service. 


If you haven’t the “Walcott” Bulletin, don’t delay getting a copy. 


Write today! 


Walcott Lathe Company 
Jackson, Mich., U. S. A. 


Hill, Clarke & Co. Chicago, Ill Frevert Machinery Co., New York City, N.Y a 
Shipley Machinery Co., Philadelphia, Pa.; Motch & Merryweather Machinery Co., Cleve 
land, O.; Motch & Merryweather Machinery Co., Pittsburgh, Pa.; National Supply Co 
Toledo. O Wolverine Machine & Supply Co., Detroit, Mich Brown-McDonald Ma 
chinery Co. St. Louis Mo.: Smith-Booth-Usher Co., Los Angeles, Cal.; P. H. Reardon 
San Francisco, Cal.: Fenwick Freres & Co., Paris, France; Buck & Hickman, London 
England: Parke & Lacy Co., Sydney, N.S. W. 
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oO WINNER OF THE ONLY GRAND PRIZE : 


7 IN THE TOOL HOLDER CLASS 











LATHE DOGS, 
CLAMPS 






RATCHETS, 
WRENCHES 


LIBERTY 
BOND 


ARMSTRONG BROS. TOOL me 
CW “THE TOOL HOLDER PEOPLE’ A» 
) j N.FRANCISCO AVE. CHICAGO,U.S.A. { ‘ 
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DAVIS 
EXPANSION 


BORING TOOLS— 








Practical Micrometer 
Adjustment for 
Expanding Cutters 





ALL DAVIS EXPANSION 
BORING TOOLS have an 
accurate micrometer adjust- 
ment for expanding the cut- 
ters to bore any size w thin 
range of expansion, and also 
to compensate for wear. 


This exclusive feature makes 
it possible to absolutely main- 
tain any standard or odd size. 


= 





tl 











EXCLUSIVE MANUFACTURERS OF EXPANSION BORING TOOLS 


Full particulars furnished on request. 


STYLE “Vv”? TOOL 





STYLE “0” TOOL 








Style “‘E”’ Tool: 


The unequaled production 
tools for turret lathes; hard- 
ened and ground pilots with 
oil grooves. 


Style “*V” Tool: 


The rapid and accurate pro- 
duction tools for turret bor 
ing mills, turret lathes, or 
other boring machines 


Style ““O” Tool: 


The ever-ready tool applied 
to ordinary arbor or shank 
for miscellaneous boring or 
general manufacturing 


We make 16different style toolsin 16 different sizes 








ADDRESS DEPT. G 


Davis Boring Tool Co. 


Incorporated 


St. Louis, Mo., U.S. A, 


positively cannot be equaled for rapid, accurate and economical production. 
Style “E”’ Tool is indispensable for Turret Lathe work, Style ““V” for Turret 
Boring Mills, and Turret Lathes, and our Style “O”’ Tool for all miscellaneous 
boring operations. 
Apply these tools to your Turret Lathes and Boring Machines and save 25% 

to 50% in your boring costs. 





= a 
Wedge Boring 
Expansion 
Cutters 
mae” COE 


















ome 
Operating DAVIS EXPAN- 
SION BORING TOOLS sole- 
ly with DAVIS CUTTERS 


insures maximum efficiency 
and production 


Our special facilities for man- 
ufacture and our highly spe- 
cialized methods enable us to 
produce better cutters at a 
lower cost than yeu could 
produce in your own plant. 














——! 
——s 
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TAVLOR-NEWBOLD 


MILLING CUTTERS? 


















FOR HEAVY DUTY 


4-INCH STANDARD DIAMETER FOR GENERAL USE. 





Regularly made in 4-in., 6-in., 8-in. and 10-in. lengths. 


STANDARD SIZES IN STOCK 


Send for Bulletin R-P, giving all eee 


THE TABOR MANUFACTURING COMPANY 


PHILADELPHIA, U.S.A. 











— 
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No Time Lost With a 
Blanchard Grinder 


The shop handling a big volume of flat surfacing of various 
kinds and sizes can cut operating time down to “bedrock” if the men 
will only put the work on the “Blanchard.” 

This accurate grinder, with its strength, rigidity and power, does the rough, hard 
grinding and the fine, close work with equal ease and rapidity. “The wonderful time 
saver in operating a Blanchard High-Power Vertical Surface Grinder is the magneti: 
chuck with its special features. Plain, flat work is handled on the Blanchard with 
a great economy of time otherwise lost in setting up; and irregular work is chucked 
magnetically with the aid of simple blocks or p! ites of soft steel to support the relieved 
portions. 

If you machine flat surfaces, our catalog should be on your desk. 


The Blanchard Machine Company 
64 State Street, Cambridge, Mass., U.S.A. 


UNITED STATES—Henry Prentiss & Co., Inc Motch & Me ‘ W t \ R. W n M ( 
reyweather Machinery Co Marshall & Huschart Machinery Co GREAT BRITAIN ( W Grifl & « FRANCE 
W. E. Shipley Machinery Co Kemp Machinery Co.; Robinsor Aux Forges de \ ITALY, SWITZERLAND and BELGIUM 


Cary & Sands Co Pacific Tool & Supply Co, CANADA Wi Allied Machinery 


‘ 
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MORRIS 
RADIAL 
DRILLS 

















Can Be Relied Upon 


During These Crucial Times 


| ney nave nodoutt reiia tT Qual ty mstruction | - een «rhe \ tchword 
\ st 
In these heroic days, when so much depends upon m chinery, it is 1 nperative that 
na ( dey nda n the ist de 
Both in this country and abroad Morris Radial Drills are helping manufacturers 
ping 
eet tf endo. S War-time dem nd Tr vreater output 
Wit Morris Radial tapping, facing, terborin t n be ie by the 
era vith the utmost ease ALL le ew n ¢ CAL 
\lorris R a | [Drills ire m de in the To low ng sizes: 2 3 , a. ind + Tt. 
if 
if a rapid, reliable and efficient radial is what you require, write 
us for full particulars about the Morris. Ask for Bulletin R-105. 
The Morris Machine T incinnati, Ohi 
e Morris Machine lool Company, Cincinnati, Ohio 
Represented by N t-P < 1 4 wav. New Yy N. ¥ Boston, Mass Phil ( Pa *ittsbu P 
De t. M ( St. 1 M Niles Works ¢ ‘ Ohio: Hamilton, Oh ‘ratt & Whitney Co., Sar 
Ky ( \ } t & Ss ( Lt Dur ass Montre Toront Ww t \ 
| 
| 
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WALTHAM 
GRINDING 
WHEELS 


The selection of the proper grinding wheels 
to obtain the best results in the way of produc- 
tion and quality of output is a matter of judg- 
ment. ‘There is nothing mysterious about it 
as many seem to think. 


Experience ripens judgment. We have had 
more than thirty years of experience in the 
manufacture of grinding wheels exclusively. 
Many are profiting through this experience 
and judgment. Why not you? 


We have a special proposition to make that 
should be interesting to all users of grinding 
wheels. 


Address -Dept. S. 


Waltham Grinding Wheel Co. 


Waltham, Mass. 


-We have got to win this war. 
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‘BLUE <@ CHIP 
HIGH SPEED 


Firth- Sterling 
6 Wolo) Easy Raye) ks 








HE knowledge, experience and skill 

of Sheffield combined with the best 
Pittsburgh practice have made these 
steels the standards of Quality and Uni- 
formity wherever Tools are used. 




















FIRTH-STERLING 
STEEL COMPANY 


McKEESPORT, PA. 


BOSTON NEW YORK PHILADELPHIA CHICAGO 
CLEVELAND PITTSBURGH 
Ze 
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-We 


have got to win this war. 

















Our increased stocks, new 
and enlarged mill connections 
and unified and improved 
organization, enable us _ to 
serve you most satisfactorily. 


Offices and warehouses are 
maintained at the addresses 
given below. Ward’s Steel 
Specialties are therefore near 
at hand. Communicate with 
our nearest office. 


EDGAR T. WARD’S SONS 
COMPANY 


16th and Indiana Ave. 646 Washington Blvd. 


PHILADELPHIA CHICAGO 


304 West Street 44 Farnsworth Street 


NEW YORK BOSTON 









——=— | 


Near at Hand | 
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The “Hallowell’’ | 


Our best customers are machinery manufacturers 
who used to make their cwn collars. 







They now buy the ‘‘Hallowell’’ because, though 
far superior in Quality, it costs less on account 
of our patented process. 


The **Hallowell’’ is so neat and highly polished 
that it improves the looks of any piece of machinery. 


Fitted with the “Standco”’ if specified. 





The **Hallowell’’ is a safety because the Set 
Screw does not project. 


Sample on request. 











The “Standco” 


Combine Special Steel Bar Stock and up-to- 
date hardening with knowing how, and the product 


1S 








The ‘*‘Standco”’ Hollow Set Screw 
—a Safety screw that can’t be beat for quality 
and price. 

Cut with either [ S. Standard, V, or Whit- 
worth threads. 

All styles of point. Any diameter and length. 

The **Standco”’ is not made of pressed steel. 


Sample on Request 


We also make “‘Pioneer,’’ ‘‘Hallowell’’ and “Bantam” 
Safety Steel Hangers, ‘‘Standco’’ Compression Coup- 
lings, Pillow Blocks, Hexagon and Filester Cap Screws, 
also Set Screws. Specify and insist on our Safety Ap- 
pliances, and write for our book on “Transmission 
Data.”” “Catalog on Milled Screws.”’ 


Standard Pressed Steel Company 


Philadelphia U.S. A. 
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"There is no known substitute fi 


The ‘Tanks!! 


Powerful— Irresistible — 
No obstacle deflects their progress 


Without High Speed Steel these engines of war would not be possible, 
,Have you thought of the similarity of the work demanded of both? 


Red Cut 


Superior 


The Nationally Known First Quality 


High Speed Steel 


Is a master product which will enable you to crush and 
ride over your trenches of low production and will give 
you victory over inefficiency. 





+ 


The saving in labor and longer life of tools made 
Red Cut Superior combined with the greater incre ase in produc- 
tion are but a few of the principal reasons for the prefer- 
ence accorded it in the machine shops of the Nation 


Are your tools made of Red Cut? 


The best for all machine work 
So Vanadium-Alloys oem Company 
ae . Pittsburgh, Pa. foske: Cetrche. Pa 


y 








ne 
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in March |, 1913, the Hoover Steel Ball Company manufacture; and these firms were given finan 
of Ann Arbor, Mich., was organized by | J ial assistance to enable them to handle work 
Hoover to manufacture high-grade steel balls to with utmost rapidity. As a result, the Hoover 
take the place of those imported from Germany Steel Ball Company was enabled to increase its 
[he organization was opportune, for only 16 capacity enormously at a time when its services 
months later the blockade of German ports by were vitally needed by the manufacturing indus- 
the British Navy shut off the supply of steel balls tries of America. 
formerly exported by that country to the United 


States 
An idea of the magnitude of the business will be 


At this juncture, the management of the Hoover gathered from the fact that the consumption of 
Steel Ball Company showed commendable initia steel runs in excess of 500 tons a month, and 


tive by contracting for the entire output of ma calculated on the basis of } inch balls, the daily 


chine building firms with which ordrs were production is between 25,000,000 and 30,000,000 


placed for special machinery required in ball balls per day 


FOP 9 Foe We hn, © aaa a a OF oo en aa ob Os 


— — = — =o oo oe os 
- apt! ~ Fa Bia Xn So Tao et a ~_ eT EN Ao ae 
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Baty Ors 
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— 
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Eeneahe 


Si 
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I. 


GREATER LOAD CAPACITY 
size of the balls. 


The carrying capacity of a ball bearing depends primarily on the number and 
The design of the Fafnir retainer an 
permit the use of almost as many balls as in 


method of assembly 

the full type of bearing. 

THE FAFNIR BEARING COMPANY 
Conrad Patent Licensee 

DETROIT New Britain, Conn. 


CHICAGO 
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FOR SPECIAL 
PRICE LIST 
AND SIZES 


READY FOR 
IMMEDIATE 





2 oe 


i, SBME 
FES 
i > 
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ZORRES 


Le > 


SAT HE? 


“The Last Word on Instantaneous Speed Changes” 
Study these Parts 











Dovate Back Crear FritvTion LevéR a Fi WET BINDER (ANOLE 


Opétn Bei7 ano BACK Cé&AR LEVER i 


POSITIVE STOPS ANO 






AvrTomaric FEED TrPs 








Pui Pin 
vito Box TUMBLER 


Freo Box (WU7TIPLVING | 


jf 
/ 










/ 
: Vv LEVCS > fo Tax 
‘ pe a Geicrion Lever For Turrer fez af 
BAR -F£0 LEVER Ano Jie to Turrer (EEO 
- / P D li . 
Mano Lowcirvoinat. Aosustment ro Cur Orr rompt eliveries 


AFE, Convenient, Durable, Speedy, the Millholland is a necessity for 
the up-to-date shop. Note the Headstock of the solid, high-web type. 
The Spindle, high-carbon steel with hardened and ground thrust washers. 
The Cut-off Slide, with broad, flat, well-gibbed bearings. The Turret, of 
heavy consiruction and mounted on large steel stud. [he Bed, specially 
designed for stiffness. All these, and many other details, give this machine 
the greatest ngidity under heavy turning and forming cuts. 


Write now for our Bulletin. 


W. K. Millholland Machine Co., Indianapolis, Ind., U.S. A. 


12" 


PO TU eee ill 


HUCLEVEDETUEETEAT TUNED CDPVOEPER NTN FH 0 A Abie 


CUOULEDERDERCORUUEGEOUEDOOERARUEOOEDORON DOR OOERONOOEEOEEE 


VOVRUETODDDEDARONDO REDD OOEEE 


UCTOODONSEDDOSUERDO PEDO ROOAEOROUEDORDOREO ESO NONENE 





EU 


FHT TAVAENNE DANN LETEEEL CULT PRETERPETNETEVOPE ST CATEHEETOC OWL CUERRG ANS CH NesuEHONeLuHEAoNenee 





CUCU LULU LU ELL LL 








TURECEDOTEROTENOTENT wt DOGREEEEEOUOUORRERERETERODEORTEREEEEEEETUCER TREE TEEEDEGETEREEEEEEDEGOOR REE PO EEE OOTTEEE EE 
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Pace Nahe 


Serv on 


Special, Form and Standard Milling Cutters 
Spur, Spiral and Worm-Gear Hobs of Extreme Accuracy 


% 


Barber-Colman Company 
Rockford, IIl., U. S. A. 


aire a, 
> 
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HighSpeed 
idh Spee 
Steel 


Buy Lihe rhu Bonds 





We 


have 


got ta win this war, 


—_—_ 

















And What Do You Get? 


In the ordinary high ig” speed reamer you buy 
24 oz. of expensive high speed steel that you never 
use—the steel in the body. And what do you get 


for it?—nothing but increased liability to breakage. 


IPRIEIRILUESS 42825 IREAMIERS 


Patented) 


Reamers employ high speed steel only 


“‘Peerless”’ 
where it properly belongs—vin the blades. 
‘‘Peerless”’ bodies are of a tough alloy that is almost 
fracture-proof. 

This method of manutacture — because it uses 
high speed steel only where it counts favorably in 
the results — adds measurably to the value of the 
tool while it subtracts from its manufacturing cost. 


Are You Buying 
Needless High Speed Steel 
or is it 
Reaming Perfection You’re After? 


TH E¢AT_ XS » & 
Ww} V) oR 
TWIST DRILL COMPANY 


CLEVELAND, O., U.S.A. CHICAGO 


a = 








NEW YORK 











For the Man Who Thinks 


A 12" high speed reamer 
weighs approximately 28 oz. 
That’s roughly $3.50 worth of 
high speed steel. Yet the blades 
are the only part whose work 
requires high speed steel, and 
they weig sh only 4 oz. Inshort, 
in the ordinary +2” high speed 
reamer there’s about $3.00 of 
high spec d steel wasted worse 
than wasted because the body 
would be far better at 
er were it made <« 
brittle alloy. We've 
an interesting book on this sub 
ject which we will send without 
charge. It’s called 


“Better High Speed Reaming” 


id strong- 
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A few samples 


FUCUCEDEDOUERODEDEDECEOEDE COEDEDRETEEEEOR EERE DEDEDE OEDEDEDEDECEDEDEDEDEOESEOELEDERECEREDEUEOROREEEDETEREGEEO EAE TEDESEOOREGE TORO TERT ROGE EO EOOETETEDEDEDEDEDEOODOOEOAVEDOOOOEND 


“BESLY GRIND” YOUR FLAT SURF ACES 
IT’S THE MODERN, EFFICIENT WAY 


to 


AMERICAN 


MACHINIS T—Section 





Vol. 48, No. 14 





MTT 
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¥ 
nis ed 


* 


ig ee 











ee 








vention 


show the variety of work accomplished on this versatile tool. 





BESLY GRINDERS 
ARE SAVING MONEY 


in hundreds of lines of manufacture. 


SES) 


INVESTIGATE! 


Send samples or drawings of your 
flat surface work and get our time 


estimates—FREEF. 


Charles H. Besly & Co. 


120A North Clinton St. 
Chicago, U. S. A. 
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Orders. 


Buy Libe rty Bonds 


kor the past two years we were grad 


ually getting further and further behind 


with deliveries of this No. | Plain Cone 


l'ype Milling Machine in spite of 


ve 


ry 


efttort. “The worthiness of the machine 


created such ‘“waord-ot-mouth advertising 


1) pleased users that it brought us orders 


more than sufficient to fill our capacity. 


You know that a machine must have real 


merits to do this. 


oo we were com- 
pell d to make 
large additions to 
our shops Now, 


with greater ca- 





pared to give rea- 


sonable deliveries, 


provided you place 
your order ear] 
First come \ 


know the wavy of it 


This 


DO 


is of the Plain Cone type Back Geared 
ind Gear Box driven by silent chain from 
spindle provides twelve changes 

The range is 24 x 734 x 18 in 

Nickel steel Spindle is ground to size 
ntire length 

Tapered Bronze Bearings Front and 
Rear attord adjustment 

Entire length of Table is working sur 
tace Quick return is obtained by a 3 
to 1 ration spur gear and pinion operated 
by hand 


Adjusting screws are graduated in 


10 ths of an inch 


Dow Manufacturing Company 


Braintree, Mass. 


wie wt TUE 


eGUtateeanattatariaint 


MILLING 
MACHINE 


We have got to win this war. 


TT 


To-day, We Can Solicit 
Next Week 
















FOCADEAACATNGNEENE 








As a foundation for these improvements 


thoroughly 


worked out and the best of mate 


its constructior 


Any we 


keep pace 


TETUERPOEE EDT ORUEERDEEEOTE EDO ORDEE ERT ERETO EDS 


mnder, then, that we were comps 


with orders? 


Do you: want full specification? 


POPOTEDEDEOEEO CADE OEOEOETETATESERDUETAUEEEORTEE RODEO EET LEDEY renee 


the 


al 


Write 


har " 


mecnank 


today. 


1 


PPP 


details 


TELL 





iI 


TOLL 


ninnen 


TLL 


nt 


MNTTIME 


Hien 
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Simplicity 
Power Control 


These three essential elements 
predetermine output. 


AMALGAMATED belt 


driven machines are set up 
under a line shaft, without 
any countershafting, as you 
would a drilling machine ora 


punch press. They will safe- 
ly transmit all the power that can 
be delivered to them. Simpler or 
more effective controls have never 
been provided on any machines for 
such work. 





es 


For these reasons minimum 
installation expense, maximum out- 
put, operation by unskilled labor 
and an uninterrupted production are 
all possibilities when the machines 


are AMALGAMATED. 


Information and details concerning 
. . © 

cAmmunition and Ordnance 

machinery upon request. 


Amalgamated Machinery 


Corporation 


72 W. Adams St. 
CHICAGO 
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FAMILIARITY BREEDS RESPECT 


for the Cone Automatic Four-Spindle Screw Machines 


3 Sizes: 1 inch, 1{ inch, 13 inch diameter by 6 inches long 










ONVENIENCE is the keynote in the make of a 


Examine its construction. 





Cone AUTOMATIC. 








The cams, drums and working parts are all 
the 





overhead and entirely encased, thus protecting 





operator from getting caught or injured in working 





mechanism. ‘The cams are free from all dirt and chips 






and easily accessible in setting up the machine. 


Work is positively separated from the chips. 










Spindles are hardened and ground and run in ad- 






justable phosphor bronze bearings. 






Has the widest tooling range. 


Write today for Descriptive Bulletin and 
complete information. 






Cone Automatic Machine 
Company, Inc. 


Windsor, Vermont 


Agent Michigar Mr 1 «¢. Austerberry 
932 Dime Bank Bldg Detroit, Mich 


























Section Vol. 18, 


Fully 
Guaranteed 


Every tool that leaves 
our plant goes to you with 
the broadest kind of a guar- 
antee. 


It must give you the serv- 
ice you have a right to ex 
pect from the best of tools. 
It will, too—because it’s de- 
signed and built right. 


Let us quote you on your 
special cutters. 


The National 
Tool Company 


Cleveland, Ohio 







Chicago Sales Room 
24 Jefferson St 
Philadelphia Office, 
11 North 6th St. 
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Put your screw machine work on the 


Chicago Automatic 


Capacities: 
14 in. x 4 in. 
15g in. x 6 in. 

2 in. x 6 in. 


There are some mighty good reasons why you 
can expect exceptionally high and accurate pro- 
duction from Chicago Automatics. 


The principal reason is that hundreds of 
manufacturers are effecting highly satisfying 
records in economical production—records that 
take into account accuracy and finish as well as 
quantity. 


Other reasons are in the machine itself. Its 
inherent simplicity—remarkable in an automatic 
machine—puts setting-up time at the minimum, 
and eliminates to a great extent all possibility of 
production stoppage for any cause. 


Let us go over your screw machine problem 

and give you Chicago Automatic production 

figures. Full details and Catalog on your 
request, 


Wm. F. Davis Machine Tool Company, Inc. 


CHICAGO 
549 W. Washington St. 


WASHINGTON, D. C. CLEVELAND NEW YORK 


945 Penna. Ave. 508 Leader-News Bldg. 85 Liberty St. 
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NUMBER FIVE 


ELLSWORTH MILTON STATLER 


T the time of the Civil War in 1863, 

Ellsworth Milton Statler was born in 

Somerset County, Pa. Thirty-three years 
later, he founded “Statler’s Restaurant” in 
Buffalo, N. Y. Then he built the famous Statler ~ 
Hotel at Buffalo—and later, he built hotels in 
Cleveland, Detroit and St. Louis. The new Hotel 
Pennsylvania in New York, which is nearing 
completion, will also be under Statler manage- 
ment. This will undoubtedly be one of the finest 


and largest hotels in the world. 
_In a superlative degree, he has contributed to the comfort, 

health and happiness of probably more travelers than any other 

hotel man. He has devoted his life to the science of Hotel Manage- 


ment—and making people happy. 
Statler’s success and fame in his chosen field, is due to 


CONCENTRATION 


When a thing is so well done that it stands out head 
and shoulders above everything else in its field, you can 
always be sure that the man back of it has concentrated 
every energy and focused every force on that one thing 
for months or years—or possibly a lifetime. You can be 
sure that he hasn’t scattered his attention or divided his 
energies. 

The wonderful cutting edge of the Victor Hack Saw 
Blade is not a mere accident; the fact that it is considered 
the “super” blade and stands alone in its field, is due to 
the fact that a large organization has concentrated its 
selabucMoelu-slo-MeseMa eC eoleluehicoerlcel ate) Mnaet Me) e(ciaele) & 

As there can be only ‘‘one best’”’ hack saw blade, 
isn’t it reasonable to believe that it is more likely to be 
produced in a plant which makes nothing but hack saw 
lo) Ele MaelteBlee-Be)tvelm. silat: Beley.osRem-Beltteletucemettiicucets 
tools are made? 


VICTOR SAW WORKS, 
Formerly Massachusetts Saw Works, 
SPRINGFIELD, MASSACHUSETTS. 
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=~Put 
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‘Tool Room 
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: . | 
ar- 1 1me | 
B ' 
. aSIS, 2 
Toe )] steel 1S Scarce ‘T he ‘, too, is a short ige OT ¢ xperience ad tooln ke T \ Tt Wil 7 } ture, : 
ire confronted with many difficulties in securing tools 8 
: One answer to the problem is—conserve the tools in the tool-ct = 
= Discard the brass check system. : 
Every manufacturer knows that the charge for a brass tag dos 
: one-hundredth part ol the cost of a tool taken from the ernb = 
: Let us send you Bulletin No. 7—1ust off the pres vhich explain etal veturer = 
= may keep a careful check on every tool be it a drill or an expensive micrometet! if 
= ™~ | ry. | yr “Fr | “ + = 
= * } 

McCASKEY INDUSTRIAL SYSTEMS : 
= “ ry q ‘ ‘ = 
FOR TOOL RECORDS 

: Through a one-writing method, the MceCask« It forestalls a possible shortage 
: System specifically charges workmen with thi Information regarding the tools required for 
tools taken from the crib. the manutacture of anv given piece is recorded = 
It records the purpose for which tools are used How complete 1 dat itomaticall ; 
It records in which departments exces ( recorded by the Met kev Indust Systen 
wear or breakage takes place, making it easy to ully explained in Bulletin N« whicl ill be 
learn which teols need strengthening or r ent you upon request 
designing ( is your tool-1 m ditheults We have 
It records all tools each workman has in Il olved tool record problems for the 
possession, making it possible to call in tool count large manutacturet re 1] 
not in actual use nu tions t lept 
, CY Complete Systems — ° 
Alliance, Ohi : ! 
7ance, IO : 
— Factory Accounting = 
vunntinne TT TT MA ad 
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One Great Advantage 


which the Mueller Radial Drill has over other 
radials is its Patented Stationary Column. 

Note its strength—one-piece and stiffened by four 
internal webs. 


Note the fact that every control lever is within 


easy reach of the operator. 









Note that its entire structure is firm, rugged and 
capable of enduring stress and strain. 


Note the fact that users throughout the country 
are increasing production speed through its use. 








MUELLER 
Radial Drill 








Note the bearing surface 
of the arm on the column. 





-_ 
————C 


The Mueller Machine Tool Co. 


Radial Drills and Lathes 7 
Cincinnati, Ohio 
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Does not 


Increase 
Drivin 


ower 


il HE-Economy Tang does not 
add to the driving power of 
the tang tool. 


Think what that means in a re- 
claiming device! 

When you have a broken tang 
put on an Economy ‘Tang and your 
tool is protected in exactly the same 
way that the tool manufacturer in- 
tended that it should be when he 
hyured the streneth of the original 
tang. 

The Economy Tang is still the 
weakest part of the tool. It breaks 
just as quickly as the original tang 


This protection insures to you 
the fullest service from tang tools. 
‘There is also the convenience— 
you simply drop the Economy Tang 
in the sleeve and use tool as origl 
nally. No special sleeve is required. 

And at a very small cost—far less 
than practically all other reclaiming 
devices. Let us send you literature 
and quote you prices on Economy 
‘Tangs and the Economy Gauges. 


Sent on 30 days approval. 
MAILOMETER COMPANY 
DETROIT, MICH. 


United States Patents Granted—Foreign 
Patents Pending (3) 
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HOEFER HEADS— 


pay for themselves within 30 days 





You will know the value of Hoefer Heads within thirty days: for 
their initial cost is eclipsed in that time. 
‘The Hoefer Heads cut your multiple drill costs 50 to 75% as 


against the « id met hod of single-spindle operation. 


Simply convert your single-spindle machine into a multiple drilling 


bikd 


mac hine by attaching a Hoeter Head. 


(hus equipped your machine will drill twice—four times—six 





times—twelve times as many holes in the time that it takes to drill one. 


\s a Specialty made by Specialists, the Hoefer is the Pioneer of 
\uxiliary Heads. Vast numbers of users, in every industry where 


hole 5s are drilled, are praising the Hoefer Head 





multiple 


Find out about the accuracy, speed, economy, durability of 
the Hoefer Head. 





> PfareR Mré.@ Freeport, Ill., U.S. A. 


< 


AGENTS: AGENTS: 


Firmhill Mach. Supply Co., 602 Kerr Building, 


Detroit, Michigan. Knox-Andresen Company, Empire Building, 


Pittsburgh, Pa. 
National Supply Co., Toledo, Ohio 
a0 : seipt rhe R. E. Ellis Engineering Co., 621 Washing- 
4. ©. Warner, Bulletin Building, Philadeiphia, ton Bivd., Chicago. Illinois 
Pa 
Thomson Tool & Supply Co., Odd Fellows 
Building, Indianapolis, Indiana 


The Badger-Packard Machinery Co Mil- 


waukee, Wisconsin 
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Write Dept. A.M. TODAY. 


The Van Dorn Electric Tool Co. 
Cleveland, Ohio, U.S. A. 
DISTRICT SALES OF FICES 
70 Pur ‘ Y 


St 4 


‘ 
y 
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TLL CRGn cuter 


THREAD MILLING CUTTERS 


are manufactured by us and are giving satisfaction 
wherever used. 

It is necessary for thread milling cutters to be accurate, 
especially when used for munition work. 


We have furnished hobs of every description to the 
largest munition plants of this country and respectfully 


solicit your inquiries. 


| The Cleveland Milling Machine Co. 


Cleveland, Ohio 


-d in stock by our agents 

Dale-Brewster Machinery Company, Inc. D. Nast Machinery Company 
30 Church Street Bourse Building 
New York City Philadelphia, Pa. 


Cutters 


547 W. Washington Blvd. East German Street 
Chicago, Il. Baltimore, Md. 


; k Bide Detroit, Mich 


sl a gl al al gl glagl al alalalglelyl 
OCH ACAC eT ST aU eater 
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WICKES HEAVY DUTY. 


ENGINE LATHES 




















Wickes 32-inch Lathes in Gun Plant 


15 (asshown in above Built for service, pro- 
cut) are doing excel- : 


lent service in a large 
American Gun Plant _belt- or motor-driven | 


duction and accuracy, © 


Write for particulars of our | 
17-inch rapid production Lathe, | 
with clutch in head, for aero- ~ 


Wickes Bros. plane cylinders or automobile 





SAGINAW, MICH. U. S. A. parts. 
Rolph. Mills & Co., Los Angeles, Calif — 4lso 20, 26, 32 and 36-inch 


Rolph, Mills & Co San Francisco, Ca 
a a es Double Back Geared Lathes. 
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HNN TTT HTT TTR TR a Hil us 


Will YouInvest Your Money Let Germany Take it 





WUT a 


TOPPER. 





E With Uncle Sam Now? or aw ay From You | Later? : 
FP | al : 











HATYQUUHLUIVOAQUNAL0VUMULINLUOHULIOLIONUUSOLIONNLILS00NN4) 





yrrnenernery r meruarparvowsteveevoecannateverennnvanenarseny st 
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qin 


THIET ERTTTE TAOS EN TTT SU 


TRPRNUWUSLUGNULANNAODUHLUVLHUOUULLL 





JUUVLQATINOOARCOULELS OANA LSA 


Br‘. practical. Look - e at the facts. We will either invest our money with Uncle E 
am now, 1 intere t rates, to “wade him win this war, or we will give it up later = 
to pay Germany's wa as much more as Germany chooses to collect. Invest in = 

E T = 
| hird 3 OWT BO Loan 


PNM 
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The Royal Manufacturing Company, Rahway, N. J. 
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Consisting of a double 
train of machine-cut 
spur gears found only in 


SHEPARD 


Cranes and Hoists, the 
BALANCED DRIVE isso 
arranged that the driving 
motor pinion and all of the 
gears drive at two points 
diametrically opposite, div- 
iding the work among a 
double number of teeth. 
The stresses are so balanced 
in the pinions as to impose 
no side pressure upon the 
shaft bearings. 

Running as they do in a 
bath of clean oil inside of 
an oil-tight enclosure, these 
working parts operate under 


nearly perfect conditions. 





























—y og 
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The komad 


SHEPARD 


stands for service 
and durability in 
hoisting machinery 
for many kinds of 
materials. 

@ur Engineering 
Department will be 
glad to co-operate 
with you on any 
handling problem. 


Write nearest branch 
office 








) ELECTRIC CRANE & HOIST arse 
MONTOUR FALLS 


BOSTON, BALTIMORE, BIRMINGHAM, San FRANCS. 
MONTREAL, ~AUSTRL, LONDON. 


Ds 























Gardner Disc Grinders 


The advantages of the disc grinder as an economical production 
tool have come to be generally admitted. In all countries of the 
world engineers are marking drawings “‘disc-grind’’ where they 
were formerly marked “mill,” “‘plane,”’ “‘turn,”’ etc 

A Gardner Disc Grinder of a suitable size and type applied 
to your work willl materially affect your production both from 
the standpoint of volume and cost. 


Our Experimental Service 


We maintain a special department of skilled mechanics for 
determining the adaptability of Gardner Grinders to various 
classes of work. This service is at your disposal gratis. Send us a 
number of unfinished pieces, together with one piece finished to 
requirements by your present method We promptly make a 
demonstration on the parts, advising you in detail just what 
type and size of machine is required, what output can be ex- 
pected, accuracy obtainable, maintenance cost, etc. All our 
reports are conservative and can be equaled or bettered in actual 
practice. 
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ABRASIVE 
DISCS 


The use of Gardner Abrasive 
Discs is a certain means of 
securing the best disc grinder 
results They meet every re 
quirement Do not confuse 
them with ordinary emery discs 
They are made of a _ heavy 
coating of artificial abrasive 
grains, carefully screened to 
size and bonded to a tough cloth 
backing and trimmed close to 
size When properly selected 
and applied to the work in hand 
they are long-lived and will 
cut fast and cool. 


“ADAMITE” Discs—For Steel, 
Malleable Iron, Aluminum and 
Brass. 

“AMALGITE” Discs—For Cast 
Iron, Carbon, Copper, Clay and 
Cork. 





Write today for our big general catalog. 


GARDNER MACHINE COMPANY 


BELOIT, WISCONSIN, U. S. A. 


Disc Grinders for Metals and Wood, Ring Wheel Grinders, Polishing and Buffing Lathes, 
Abrasive Discs for Metals and Wood, Disc Grinder Accessories, Fixtures and Supplies. 
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Don’t Hinder 


Your Automatics 
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Use“ Wells” No.140 Hand Screw Machine for the Odd Jobs 


Let your automatics take care of the routine work and 
save the time and trouble of breaking-up to put through 


special jobs. “Wells” No. 140 Hand Screw Machine will “Ww, li 29 
handle stock to 7g in. diameter through the wire feed o1 eits 

an $-in. chuck may be fitted. Its six-hole automatic turret , 

and the rack feed cross-slide provide for a number of ope No. 140 Hand 
ations. Ithas pump lubrication. It is so simple that a green Screw Machine 


man can run it. Furthermore it works well in connection 
with the automatics—taking some of the slower operations 
and allowing the automatics to speed up. 


Repeat Orders Tell the Story 


G@.T.Dv Write for Descriptive Bulletin 
PRODUCTS = i 


= TAPS DIES i — => =) 
| 
| 
| 




















= SCREW PLATES 


Se | "Greenfield ‘Tap and [Die Corporation 
LATHES Greenfield, Massachusetts., U.S. A. — 
ES ee ONT AII 


= SAW anoCUTTER MACHINE TOOL DIVISION 


= SHARPENERS _ 
es Uuiy nt Ve 
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THE STANDARD CLUTCH— 


effects an all-surface grip 


AT LAST— 


\ Countershaft Clutch in which is incorporated som<¢ real practical engineering prin- 
ciples whose action is very positive, very strong and very secure 

WHY? 
First: We contract a friction band around the pulley drum—this immediately elim- 


nates the annoying drag which centrifugal torce produces in the expanding types of 


clutches—the same principle as is applied to the automobile brake—giving a very 
nd ecure grip 
Second: This friction band is tull floating and entirely free, being compressed by 
contact only; this is very important, as it permits the triction band to adjust itself so 
n absolutely uniform and evenly distributed service at every point of 
nN 


No drag—no uneven wear—no uneven strain on sensitive machinery 


Lhe ction is ery simple; the heart-shaped wedge s shifted between levers which 


pre d nad cont t the friction [ 


SIMPLE—STRONG—SENSITIVE 


Without a single exception this clutch has received the most tavor ible recommendation 


engines nd si yp executive who has seen it either unde! actual operation or 


tch that does not go wrong, write us tor further particul irs; we will 


te yvour interest 


THE STANDARD PULLEY COMPANY 


Cincinnati, Ohio, U. S. A. 
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To Save the Lives of Our 
Brothers and Sons 


Invest in U. S. 





Liberty 











This page donated by American Machinist. 














Lend 


Hand 


Here Is Your Boy — 








going over the top, his gun in hand, 
his yaw set, his heart on fire. It is the 
most dramatic moment in the life of 
this soldier—and in the life of this nation. 


His heart and mind are set on one thing 
—VICTORY—victory over an enemy 
who stands tor acts and ideas which 
this soldier despises—w hich he is ready 
to give his life to destroy. 





We here at home hate these things too. 
We are pledged to their destruction—to 
our last dollar and our last man. But 
this soldier can actually—get-his-hands- 
on-them—and root them out of the world 
forever—if we will lend him a hand. 


This Boy Is the Symbol of Fighting America 








He stands for the aspirat the conviction of a hundred million The long fighting ages of the world have never 
ople translated to } e 1s i V e “st oO s ’ _ oT. ; : 
ia ee stremnian: action. He is doing what the rest of u seen a better soldier than this boy of yours—your 
are dreaming. Only through him can we win the Victory ; ~ + j 
ad , : : son—your husband—your brother—your friend. He 
ut He Can’t Do It th Hi ds! e asks you to er _ ° , . - 
B . © it with Fis Bare we a: He asks you t stands for the sons of America, hundreds of thousagds 
back him up with guns, shells, tanks, airplanes. Let's lend him a . . . . 6 
strong, soon to be millions. He ts doing his part 
hand by lending our d rs Then no power in the world can o , 
prevent him from winning the Victory we must do ours: 


He Is the Symbol of the Liberty Loan 


Lend Him a Hand! Buy Liberty Bonds! | 





Union Twist Drill Company 
Athol, Mass 





























[purpose lo hight it outon this line 
tt it takes all summer” 


(K meral GA, Unt 
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HAT was the American == = 
° . Ss oe 
way then; itis the Ameri- oF 


can way now. 


@ We have entered this great war with a clearly 
defined purpose, and have made that purpose 
known to all the world. We “will fight it out 
on this line”’ if it takes a dozen summers. No 
discouragements, no disasters, shall deter us; 
no halfway peace or compromises with our 
enemy can tempt us from the course we have 
laid out 


@ Our Army and Navy are prepared to “fight it out 


on this line” until tory 1S won, and we must be 
prepared to back them up with every dollar necessary 

to make evctory possible, even if it is the last dollar 
Cc pe Cc 





We Must Save, We Must Sacrifice, to Invest in 
LIBERTY BONDS! 





Ii erat vith the Libert 


hed by 


The American Pulley Company 
Philadelphia, Pa. 
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“Meet Your Uncle Sam— 


6 E’S got a bagful of the best securities on earth—and he stands behind them. 
He’s putting these fighting bonds into the homes of our folks from Maine 
to California. Why, man, this is the chance of a lifetime—to help this grand old 
country, und to lay something by for that little house on the hill you have been 
dreaming about. 
“Honest goods? Believe me, there never were such goods. 
“What! You were looking everywhere for just this chance? Fine! Open 


the bag, Uncle! He’s one of us. He'll take a dozen!’ 
Lend Him 
AHanL 


f Meet Your Uncle Sam 
‘ee 
ay at any bank or bond booth, and 


LIBERTY | . . 
BONDS | get into the fight 


, 


and 
~t 
» 





and get in big! 


n eo-operation with the Liberty Loan Committee this advertisement is 
published by 


Barber-Colman Company 
Rockford, Ill., U. S. A. 
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The One Sure Road To VICTORY 


HERE is but one sure road to VICTORY— 
the defeat of the German armies in the field. 


There is but one sure road to VICTORY, and it must 
be built upon the toil, the steady purpose, the saving.and 


the /ending of a whole nation. 


There is but one sure road to VICTORY, and it must be built upon 
the Liberty Bonds of a loyal and united American people. On this 
road, and this road alone, can our splendid armies drive through to the 


Rhine—and beyond! Build well, O Road Builders, and build quickly! 
BUY LIBERTY BONDS 


BUY! BUY! BUY ’TILL IT HURTS! 





1ed by 


Lend Him 6; ee with the Liberty Loan Committee this advertisement is 
pubdilis 


The Cincinnati Shaper Company 


Cincinnati, Ohio. 


Cincinnati Gear Cutting Machine Co. 


Cincinnati, Ohio 

















JANES MOnTGOwnsry FLAGS 


The Reed & Batin~ 
He Is Building It 


ARD by yard—mile by mile—this man, and HE: is going in with American pluck and Ameri- 

millions like him—the best of America’s can resourcefulness, but his sacrifice will 
young manhood—are building the road to be in vain unless you “carry on,” unless you equip 
Berlin—the road to VICTORY! him to meet the Prussian on equal terms. 


He gladly offers his life that 
America may live; that Ameri- 
can homes may be safe for- 
ever from the terror of German 


Weasked this man if he was down- 
hearted. He laughed at us: “As old 
General Grant would have said, 





HE NEEDS 
YOUR HELP 


arms. | ‘We'll fight it out on these lines 
Daily, hourly, he will face a if it takes a dozen summers.’”’ Look Hi m 
thousand chances of death from . 
the air, on the earth, and from the depths voy s im the Ey e 
atine fans gac : : ie 4 | anc é — 
under the earth; from gas and mines and - j and Then Buv 
snipers’ bullets; from bombs and shells and | an 
flying shrapnel. | All the Liberty Bonds You Can 
LIBERTY | 
BONDS | 
In peration with the Liberty Loan Committee this advertisement is 


The Bullard Machine Tool Co. 


Bridgeport, Conn. 




















WAKES jhOnTomeRry FLAG 


‘The Road To France— 
He Is Keeping It Open 


HE is fighting German submarines and Ger- THe victory of our arms—the very existence 
man shells. We cant win the war without of our armies—depends upon safe transport 
him. He faces the biting winds of the North At- through seas infested with submarines. 


lantic with a smile and a song—but ‘way down in The American sailor will do his part—if we 
. ———! will lend him a hand. He needs 
Weasked this man if he was down- money—lots of it—for ships and 
ever fallen to the American Navy. ~neeag “lig pending diag ” shells to keep open the road to 
”* | John Paul Jones,” he said, 


/ Ver Increasing ar r : e . 
An ever increasing army of “We've just begun to fight!” 


his heart is the knowledge that he 


is facing the biggest job that has 


France. We will not fail him. 


American soldiers in France is do- ah . ye 
Nae ; — The American Sailor 
ing its part in a way to win the admiration Lend Him ; : > 

AHand Is Doing His Part— 









New troops must back themup. A cease- 


of the world. fix { 
| Nee 
$e LET US DO OURS! 








less supply of food, guns, shells, airplanes 2, 
and tanks must be sent to their support. LIBERTY BUY LIBERTY BONDS! 
BONDS 
T tion with the Liberty Loan Committee this advertisement 


n co-operati 
published by 


Cincinnati Planer Co. 
Cincinnati, Ohio, U. S. A. 













We Shall Prove 
Worthy Of Our Heritage 


This ts a good time to consider the history of our country. It is three thousand 
miles from one American coast to another, and every mile was fought for. 


Our forefathers fought for the privilege of 
mere existence. They fought the terrors and 
hardships of an unknown and forbidding land; 
they tought cold, hunger, wild beasts and blood- 
thirsty savages; they fought their mother coun- 
try and all others which sought to curtail or 
threaten their liberties, and when it was pro- 
posed to sever the ties which bound together 





Our busine 
for our own 


the federation of states, which they had formed, 
they fought that issue to a finish in the greatest 
war the world had seen. 

We owe our country to the fact that we 
descended from a race of fighters The red 
stripes in our flag symbolize the blood so freely 
shed for the principles and ideals of which that 
flag is the standard. 


We are fighting today because those princples and tdeals would 
otherwise be trampled under the foot by the enemy which assatls them. 


We will not prove false to the trust reposed in us; we will not lose, through cowardice 
or recreancy, the precious inheritance bought for us by the sacrifices and suffering of the 
founders and defenders of our country; we too are ready to fight for liberty, justice, and 
democracy, and to devote our last man and our last dollar to their support and protection. 


We will invest in Liberty Bonds 


43 is mighty important to us but we are more than glad to substitute 
message on this page the message of the Liberty Loan 


The Texas Company 
New York City 







































Our War and We 
Must Win It 


In a recent address in Chicago, a prominent 
American business man said: 





“Our war vessels have been destroyed, our soldiers 
and sailors killed and captured, and our casualty 
lists are being published, yet in the face of this 
we go on from day to day, living in an atmosphere of smug peace, making 
the war effort that comes to us, that is forced upon us, even as if we 
refused to realize that this is our war ard we alone must win it.” 


Now is the time, before some fearful full realization of the gigantic task 
disaster overtakes us, to shake off we have undertaken, and the dread 
this dangerous lethargy, to rouse menace under which we rest. The 
ourselves from this false dream of “effort which is forced upon us” 
peace and safety, to awake to a is not enough. 


There must be universal, spontaneous, unstinted and unlimited 
effort if we are to win this war. There must be an 
overwhelming investment in Liberty bonds. 


This is our war—Let’s go in and win it! 


| 
| +e J 
| ff . oie : , 

“ , The Kaiser calls us i nation of dollar chasers Let us show him that we 
j - know how to use those dollars in the defense of Liberty and the rverthrow of 
| : 


*russianism 


| Bolens The Ingersoll Milling Machine Co. 
7 - Rockford, Ill., U. S. A. 

















These Men Are 
Doing Their Part— 


F the free peoples of the earth are not 

to become toiling millions for the 
Prussian Junkers and the Prussian Krupps, 
if they are not to be terror-ridden slaves at 
the mercy of a German Kaiser’s will, 
Prussianism must be driven back within 
its own borders and kept there. 


That is why the war must be fought on 
European soil. We are fighting in Europe 
now that we may not have to fight in 









Q —- Do Ours 


America, on the very thresholds of our 
own homes, later. 


We are fighting for the safety and liberty of our 
children, our homes, our country. No price is too 
great to pay for Victory. 


Americans, you are called upon to back our 
armies in France, to furnish them the guns and 
shells and ships and airplanes, the enormous quan- 
tities of every sort of supplies that they must 
have to defeat the Prussian armies and drive them 
back across the Rhine. 


The War Is Being Fought in Europe. 
But It Must BeWON Right Here at Home 


Invest to-day in Liberty Bonds, ALL the bonds you can 


Canedy Otto Mfg. Co., Chicago Heights, IIl. 
McCoy-Brandt Machinery Co. 


Con ttee this advertisement is 


Pittsburgh, Pa. 

















“That We Here Highly Resolve That [hese Dead 
Shall Not Have Died In Vain’ 


Lincoln, at Ce thyshurg 


N November 19, 1863, Abraham Lincoln made an immortal speech on the Battlefield 

of Gettysburg. His words ring as clear and as true today—line for line a message to 

Americans at war—as they did when he spoke them so eloquently more than half a 
century ago. Let us apply these words to ourselves. 


“Our Fathers,” he said, “brought forth a nation conceived in Liberty.” 
“Our soldiers gave their lives that that nation might live.” 


“The world will little note nor long remember what we say here but it can never forget 
what they did here.” 

“It is for us the living, rather to be dedicated here to the unfinished work which they who fought 
here have thus far so nobly advanced. It is rather for us to be here dedicated to the great task 
remaining before us—that from these honored dead we take increased devotion to that cause for 
which they gave the last full measure of devotion.—that we here highly resolve that these dead 
shall not have died in vain—that this nation, under God, shall have a new birth of freedom—” 


HE flower of America is in France today. They in France and on the sea. Let us roll up a sub- 

offer—for us—the last full measure of devotion. scription that will set the world on fire. Let us 
Let us be with them in our thought, our work, make the victory swift and sure! Some of these 
every hour of every day until they come home to boys will not return to us. But our overwhelming 
us victorious offering of dollars to our country will show the 

And let us remember that ‘the world will little world that we shall not turn back—that we have 
note what we say here.’ But what we do here counts. resolved—and acted on that high resolve—‘'‘that 
Liberty Bonds will help to save the lives of our men these dead shall not have died in vain.”’ 












Let your Heart be your Banker | 


Buy all the Liberty Bonds it tells you to. 
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In co-operation with the Liberty Loan Committee 1is advertisement is 
published by 


Gleason Works, Rochester, N. Y. 
Lucas Machine Tool Co., Cleveland, Ohio 





























Where Will You Stand 
On The Day of Victory? 


HERE will come a day when the news of VICTORY will 
thrill the world, and linked with that VICTORY will be the 
immortal glory of the American people. 


There will come a day when our conquering army and navy will come 
home to us, and that will be the proudest day in the long calendar of Ameri- 
can achievement. 


Upon that day all America will be divided into two classes. The first 
class will include those who gave their sons, or lent their dollars, freely and 
unselfishly, for their country, 
and for the flag, to establish it 
as the emblem of freedom and 
justice for all mankind. 












| cia i AA —— Where will you stand 
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In co-operation with the Liberty Loan Committee this advertisement is 
published by 
The Asa S. Cook Co., Hartford, Conn. 
Detroit Stamping Co., Detroit, Mich. 
Moore Drop Forging Co., Springfield, Mass. 
Niagara Machine & Tool Works, Buffalo, N. Y. 












































































Liberty onds? 


Why do you save to build a home? It 1s usually cheaper to pay rent 


Why do you plan to give your children a good education? Will you get 
any money-dividends from that? 


Why do you pay fire insurance premiums and life insurance premiums? 
You personally will get little if anything from that. 


Why do you call the Doctor quickly if the children are ailing? You 
don’t stop to think whether you can afford it. Do you? 


None of these expenditures are what we call good investments. They 
don’t pay in money, yet all pay the finest of dividends 


Liberty Bonds represent the home, the school, the child- 
ren; they represent all the great deeds of our fathers and grand- 
fathers; they represent Bunker Hill and Yorktown and Gettys- 
burg; they represent the blessed freedom under which we all live 
and they also represent the Order that makes freedom blessed. 


They represent the boys “over there”; they represent devastated Belgium 
and homeless Serbia and murdered Armenia. They are the defense that shall 
keep from our shores the monster criminals who debauched the women of 
Belgium and Northern France and made the men slaves. They represent the 
strength that shall restore Belgium and rebuild France and avenge Serbia 

They are the voices of those who are too young or too old 
or too weak to fight. They are the sword of the women and the 
cannon of the children. They are the voice of a free people call- 
ing to cruelly wronged, freedom-loving men and bringing them 
succor. 


Buy them? Of course you will buy them. 
You'll borrow to buy them. 
You don’t need to be urged. You would be ashamed to go 
home to your children if you did not buy them. 


The rate of interest 1s important but not of first importance. 
They would pay, they would appeal to you, if they bore no inter- 
est whatever. 


Add to the rate of interest the dividends they pay in self 
respect, in safety, inepublic order, in liberty and law and you have 
a larger return than you receive from any other thing you own 


They will never become “scraps of paper” 


They are the best secured 
investment in the world 








In co-operation with the Liberty Loan Committee this advertisement is 
published by 


Onondaga Steel Co., Inc., Syracuse, N. Y. 
Russell, Burdsall & Ward Bolt and Nut Co., Port Chester, N. Y. 
Union Tool Company, Orange, Mass. 
Wisconsin Miller Mfg. Co., Milwaukee, Wis. 
































Our First 
Great Victory 
Must Be 

Won At Home 


“TSVERY American citizen 
44must enlist. [he firstvictory, 
the great victory, the decisive 
victory must be won at home. 
A united American people will 
win the war. 

“The German nation is organized 
to the last unit of man-power, for the 


military, the political, the industrial 
prosecution of its greedy aims. 





“America must mobilize to defeat a mobilized Germany. We are fighting one of the 
most absolute autocracies the world has ever seen. If democracy is to survive, we must 
prove that democracy is equal to the gigantic task before her, that the voluntary endeavor 
of a free people, united in a just and common cause, is more vital, more efficient than the 
iron rule of military masters whose unbridled will is law.” 


% 
Every American must enlist in this war 
Every American must take a definite part 


here are many ways in which you can help to hasten the day of victory at home 
ind victory abroad. Investing in United States Government Bonds is the sure and 


immediate wav. 


Invest today in ALL the Bonds you can 


the Liberty Loan Committee this advertisement is 


The Sidney Tool Co., Sidney, Ohio 
Ott Grinder Co., Indianapolis, Ind. 
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What Does 
“War “lime” 
Mean to 
You? 


RE you complaining because “war time” 

means coal shortage; less sugar in your 

coffee; less money than you think you ought 
to make? 

What about the boys who are fighting for 
you in France? 

For them, the trenches; the pitiless storms 
of rain and sleet; the ceaseless deafening bom- YA 
bardment of the guns; hunger, cold, and fever; 
wounds and death. For you,—a little econo- 
my and deprivation. 


The Third Liberty Loan ts your opportunity 
to prove the patriotism that is in your heart 


and on your lips. What are 


Your opportunity to show yourself worthy 


of the heroism, the devotion, the self-renuncia- you doing— 


tion of your soldiers and sailors. are you 
2 our opportunity to share, in some small de- . z 

gree, the sufferings of those who stand ready doing your full 

to make the supreme sacrifice for you. share for them +, 
All you can do 1s little enough. You simply 

lend your money. Do it, and be glad that you 

can do so much and sorry you can do no more. 


The Reliance Electric & Engineering Co. 
Cleveland, Ohio 
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Your hand—my hand— 


Every hand in the land stretched out 
to help him to VICTORY! That is the 
way that America is going to win this war. It 
is the only way she can win it. 


We are fighting a. united German people. 
Until every American is backing the boys in 
the trenches, until every hand in the land is 
stretched out to help, we cannot expect our 


Save for the Third Liberty Loan. 
That is the way to lend a hand. That is 


Liberty Loan. 


Lend Him A Hand 








army to defeat the German armies strenghtened 
by the toil and sacrifice of the one hundred and 
fifty million people of Germany and her allies. 


This is a war of national resources, and 
everyone must add his share to America’s fight- 
ing strength if we are to make our superior re- 
sourcescount. Every hand in the land must 
be stretched out to help our boys if we would 
send them over the top to early and certain 
VICTORY. 


Invest in the Third 


the way to make a nation invincible for freedom and justice. 


Every bond bought now is a direct fighting aid to this boy in the trenches in France. 


Lend Him a Hand! 


Dodge Tool Co., Grinnell, Iowa 


W. F. Meyers Co., Bedford, Ind. 











April 4, 1918 Buy Liberty Bonds—We have got to win this war, 


For ne Efficiency 
oO 


Bearings 


Atlas Alloy Steel Balls are stand- 
ardized, by years of service, be 
yond the point of experimentatio1 
as to materials, process and work 
manship. 


‘The Atlas yrocess of heat-tre at- 
I 


ment pre rduces a fine-grained hard- 
ness throughout, which, with spher- 
icity true to one ten-thousandt] 
of an inch, guarantees 
uniform resistance to 


WCar. 


Atlas Alloy Steel 
Balls are known to g1ve 
bearings long life, econ- 
omy and sure satisfa 


tion in service. 


Atlas Ball Co. 


Glenwood Avenue 
at Fourth Street 


Philadelphia, U. S. A, 











Jour hand—my hand— 


Every hand in the land stretched out 
to help him to VICTORY! That 1s_ the 
way that America is going to win this war. It 
is the only way she can win it. 


We are fighting a. united German people. 
Until every American is backing the boys in 
the trenches, until every hand in the land its 
stretched out to help, we cannot expect our 


Save for the Third Liberty Loan. 
That is the way to lend a hand. That is 


Liberty Loan. 


Lend Him A Hand 








army to defeat the German armies strenghtened 
by the toil and sacrifice of the one hundred and 
fifty million people of Germany and her allies. 


This is a war of national resources, and 
everyone must add his share to America’s fight- 
ing strength if we are to make our superior re- 
sourcescount. Every hand in the land must 
be stretched out to help our boys if we would 
send them over the top to early and certain 
VICTORY. 


Invest in the Third 


the way to make a nation invincible for freedom and justice. 


Every bond bought now is a direct fighting aid to this boy in the trenches in France. 


Lend Him a Hand! 


Dodge Tool Co., Grinnell, lowa 


W. F. Meyers Co., Bedford, Ind. 
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For sienna 
oO 


Bearings 


Atlas Alloy Steel Balls are stand- 
ardized, by years of service, be- 
yond the point Ol experimentation 
as to materials, process and work- 
manship. 

‘The Atlas process of heat-trea 
ment produces a fine-grained hard- 
ness throughout, which, with spher- 
icity true to one ten-thousandt] 

of an inch, guarantees 
uniform resistance to 
wear. 

Atlas Alloy Steel 
Balls are known to give 
bearings long life, econ- 


omy and sure satisfac- 


tion in service. 


Atlas Ball Co. 


Glenwood Avenue 
at Fourth Street 


Philadelphia, U.S. A, 
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crease in equipment from 
one to seven machines” 


Read the letter on the opposite page. While 
addressed to us, it might well be addressed to you. 
From a representative manufacturer, it tells a story 
mightily interesting to other manufacturers. Read 
the letter. 


Bilton Gear Millers 


have pointed the way to increased unusual of which have been illustrated 
production in this case, as well as in in these advertisements. 


f others. : aad 
scores of other The operation of the machine is full 


Bilton Gear Millers automatic. The cutter is actually re- 
are truly versatile machines. Their moving metal 90‘; of the time, as in- 
range includes a surprising variety of dexing takes place while the cutter is 
small milling jobs, some of the most drawing back for the next stroke. 


If your work calls for the manufacture of spur or bevel gears, worms, milling 
cutters, reamers, or for special form milling of almost any kind, we can give you some 
interesting facts regarding “‘Bilton’’ production on your work. Consult us—and ask 


for the Bilton Catalog. No. 10G. 











BILTON) ah 


Foreign Agents: Alfred Herbert, Ltd. M. Mett Engineering Co, 
Chas. Churchill & Co., Ltd 

































Buying—AMERICAN MACHINIS T—Section Vol. 48, No. 14 








My Da al 







| «G OY, ff V4, 
Dé SL /4/ | 
J The majority of nuts used on Uncle Sam’s Flying 


4 


4 


Machines are tapped on the 


National Automatic went tap) Nut Tapper 


The aeroplane nut to the casual observer may be a 
minor detail, yet it is an important factor in guaranteeing 
the dependency—the very success—of the flying machine. 

The nut must conform to rigid specifi- 
cations as regards strength, dimensions and 
accuracy. It must be tapped square, the thread 
must be clean and a snug fit. 

The National Automatic Tapper meets 
these requirements fully; and, further, users 
will tell you that it is a very consistent per- 
former, showing bigger output and longer 
tap life than other methods. 


Whether you are tapping the ordinary 
run of nuts, or the precise kind, the National 
will tap your nuts better and with economy. 
Let us supply details. 


The National Machinery Co. 


Tiffin, Ohio, U. S. A. 
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HAT’S why you snouia use this positive 
non-slip drive instead of the power-wast 
Link-Belt Silent Chain being 
eficient. It is used 
Let us 

ma- 
othce. 


ing leather belt drive. 


flexible absorbs shocks. 
today for driving every conceivable type 
it can help to increase tl 


Data Book No. 1235. 


It is over OSS 
of machinery 


tput of 


ie O 


Address nearest 


: 


show you how 


Write fo 


LINK-BELT COMPAN 


PHILADELPHIA CHICAGO 
99 Broadway Minneav« 


chines. 


Ta’ 


New York ° 
Rostor - - o 49 Fede 
Pittsbureb . 1501 Park 
St sie ank 


} 
I Hidg 
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“Your Bit” Is Not Enough—America Demands 
Your Continuous Capacity Output 


No industry can afford to risk delays these days due to machinery 
breakdowns. Safeguard your Factory, Machine Shop, Ship Yards or 
Steel Works against delays due to unforeseen accidents by furnishing 
your repair department with Imperial! Welding and Cutting Equipment. 


\Nlodern manufacturing meth Imperial Equipment is rapidly 
ods must leave nothing undone replacing inefficient, expensive 
to insure maximum production. | 
Imperial Equipment is easily han 
dled by your master mechanic and 
often pays for itself through a 


methods of riveting, etc., with the 
time, labor and money-saving 
method of Oxy-Acetylene Weld- 


single operation ing and Cutting. 


Old scrapped machinery thrown on the junk pile may be reclaimed 


with an Imperial Outfit and many thousands of dollars saved annually. 
Imper Equipment is durable, dependable and always ready tor use First in Safety, 
Speed, Economy and Efficiency 


Our Free Catalog will interest you. It contains 
detaile ' information regarding method of operation 
economies effected; also shows views of work actu- 
ally done with Imperial Equipment. 


IMPERIAL BRASS MANUFACTURING COMPANY 


1214 W. Harrison St., CHICAGO, ILL. 
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Heat Treating Boxes of Cast 
Nichrome endure. 


5000 hours of service 1s com- 
mon. 


Nichrome means multiplied 
Service and lower heat treat- 
ing costs. 





Nichrome 


Life Life 
200 hours 5000 hours 


Manufactured under the Henderson Patents 


DRIVER-HARRIS GOMPANY 


CHICAGO MANCHESTER 
28 So. JEFFERSON ST H aRRISON, N. n ® ENGLAND 
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HIGH GRADE MACHINERY 











Buying—AMERICAN MACHINIS T—Section 


COSTS LEAST 











Vol. 48, No. 14 





In the long run the low maintenance and power 


costs more than balance a slightly greater 


nitial investment. It pays to install the best. 





INGERSOLL-RAND 


SMALL COMPRESSORS 


Belong to that class of equipment whose superior value becomes 
more strongly evident as its life of sustained efficiency lengthens. 
Years of service justify the high standard to which they are built and 
more than repay the cost of extra refinements in design and manu- 
facture. 


‘These machines are distinguished by such superior features as:— 


Ingersoll-Rand Air Valves Automatic Lubrication. 

Wholly Enclosed Construction Ample Water Jacketing 

Broad Bearing Surfaces Adjustable Bearings 
Efficient Application of Power 


1 3) wd SOS]. 























11 Broadway 
NEW YORK 





INGERSOLL-RAND COMPANY 


Rue Reaumur, Paris 165 Q. Victoria St. 
Offices the World Over LONDON 





April 4, 1918 Buy Liberty Bonds—We have got to win this war. 157 


| The PHOTOSTAT— An Investment 


(Trade Mark Kegistered) 


The Willvs-Overland Company writes 


The advantage of accuracy, speed ind legibility secured vy the u of the Photostat mad 
pensable in our organization without regard to the many economics effect 


We use the machine for 


“I. Enlarging, reducing and reversing advertising layouts so we can visualize instead 
of trust to the imagination as to how the finished work will look. 

‘2. Reducing or enlarging an illustration to the required size in making up dummie:«. 

‘2. Making factory production schedules for department heads. 


“4. Photographing ledger sheets for traveling auditors. 
“5. Making duplicates of stock inventories, submitted by distributors and branches. 
‘o. Making duplicates of tabular reports. 
“7. Copying engineers’ drawings, from which are made line illustrations for instruc- 
tion books. 
“8S. For copying branch reports. 
“9. Making legal copies of original traffic department claim papers which must be 
retained in the files. 
“10. Copying organization charts. 


“11. Copying letters and other legal papers, the original copies of which must remain 
in our files.’ 


The Photostat, which is manufactured by the Eastman Kodak Co., is a combined camera and copy 
ing machine. The copy is made directly onto a roll of paper. No intermediate glass plate or film or other 
negative has to be made. By copying thus directly onto the paper, the copy is made very quickly and at 
alow cost. Also the copy is a facsimile of the original, so that there can be no mistake in it. The print i 
developed and fixed right in the apparatus itself; this part of the process, as well as the focusing and 
exposing, all being mechanical. The print is then removed to a tank of running water in which it 
washed free from chemicals. Finally the print is taken from the water and dried and is then ready for 
use. The whole process is a rapid one, the average speed per print being from one to five minut 





The PHOTOSTAT is used to copy at ae tual 
size, in reduction, or in enlargement. 


In Banks and Offices; Reports, Cost Sheets 
Vouchers, Accountings, Wills, Contracts, 
Testimonial Letters, Pages from Books 


In Factortes and Machine Shot Blue 

Prints, Shop Orders, Sketches, Pencil Draw- 

| ings, Tracings, Illustrations for Salesmen, 
Cuts and Drawings for Patent Work 


By Public Service Corporations; Reports tor 
Directors, Insurance Papers, Tariff, Way 
Bills, Claims, Traffic Reports, Conductors’ 
Sheets, and Certified Copies of Records 


A small book giving detailed descrip- 
tion will be sent to you upon request to 


the 








COMMERCIAL CAMERA COMPANY 


343 State Street, Rochester, N. Y. 325 Grosvenor Building, Providence, R. I. 
Alfred Herbert, Ltd., Agents, Coventry, England 



























Can’t clog— 


Can’t lose 
its prime— 


Can’t hold up 
production— 


Easily attached to any 
machine. 


The FULFLO Pump 


Foreign Agents:§Alfred Herbert, Ltd., England, Fr 


A real production-booster 
shops have proven it 


an 
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many 


“ai 


The FULFLO Lubricant Pump 


Except in the bearings, there is no metal-to- 
metal contact in the Fulflo Pump. It is centrifugal 
in its action. Its impeller operates directly on the 
water, without bearing against other metal. 
Grinding grit cannot shorten the life of the Fulflo. 


Its trouble-proof qualities are obvious. No 
point in its interior is smaller than its inlet. Any- 
thing which can get into the Fulflo Pump will come 
out again—without stoppage. 

The Fulfio Pump will hold its prime indefi- 
nitely. It is always full of water and will start 
delivering coolant immediately upon the starting 
of the machine. 

We make Fulflo Pumps for all machine tool uses. 


Write for a copy of “Scientific Lubrication of Cutting 
Tools,” telling how hundreds of shops have greatly in- 
creased their production without added machine or labor cost. 


Company, Blanchester, Ohio 


ce, Japan. De Fries & Co., Italy. Bevan Edwards Pty., Ltd., Australia 
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(Baldwin's 


The Part Brown Pyrometers Play 
in Great American /ndustries 


Locomotive building is one of America’s greatest industries lhe Baldwin 
Locomotive Works is one of this industry's greatest exponents. American loco 
motive building as a whole, represented by such leaders as Baldwin's and The 
American Locomotive Co., stand up Tor Brown Pyrometers as staunchly 
Brown Pyrometers stand up tor them 

Baldwin’s big shops at Philadelphia, Burnham and Eddystone are Brown 
equipped. The last three pl nts of The American Locomotive Co. are Brown 


equipped, too. 


Believe in the remarkable success of Brown Pyrometers. Let them save 
or vou what thev do tor over 10,000 satished Brown users Write to ‘The 
Brown Instrument Co., Philadelphia, the oldest Pyrometer makers in Ameri 
Tor full detiuls Isr inch ofhes New Y ork Pittsbu Jetroit nd Che 
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Detroit Steel Products 


Another Star Blade User 





The Detroit St Products Company, another larg Star Blades—the concerns with many millions in out- 
st Star Hack Saw Blades, make steel window it at stake whose successes have been built on eth- 
sings ‘ ducts it 1 vast cient production 
mount tal sawing Such concerns as Baldwin Locomotive, Pennsyl- 
So la s their output that ev 1 small difference vania Railroad, Standard Oil, National Lamp, Thomas 


of eth ( ick saws makes an unbelievable \. Edison, Inc., Eastman Kodak, Cramp Ship Yards, 
differen duction and profits Chev have fo | New York Shipbuilding, Union lron Works, Midvale 


Sta B s get tl duction dow t t Steel and Bethlehem Steel are Star users because Star 

‘ t ss cost pe cut B ades are monev-makers f every plant, every shop 
| 
bustries | America standardize i and every man that saws metal 


17 


v/ aa nesten Stee 
Machine and Hand Flexible and All Hard 
No matte vhat vour metal sawing work—on ma- saw tooth could not be made bv the ordinary single 
chine « ting, high speed or low, hard metal milling cutter So we perfected our unique toothing 
tt, ang : or pipe—we can prove a lows machine, which we contro! exclusively, that operates 
: ttings cost v Stal B ides if , will make : with a series of cutters which gis an entirels ditterent 
et 8 “ve ; oe eae ae tough, too, because shapt e ctrl d Solkgooegpee: hg = ar — 
thev are made f a special mixture of Tungste Steel cutting long after other teeth 1 —_— = oe oa 
that « ines high speed qualities and toughness 1 Our special heat treatment and methods of obtaining 
; a , : ; hsolute uniformit n our blades are almost equally 
st t ight orti It is a special steel that we absolute UNITOTMIy | Jeg! 
have d velo ed in twenty vears of hack saw research mportant These are the four big reasons why Star 
ind stigatio Another chief reasor why Star Blades cut so much taste! 
Blades are fast-cutting and durable is because of tl Whatever vour sawing problems we can help yo 
shape a. solve them most economically Address our Engi- 
: 1 1} 
Years ag ve f d that a properly shaped hack neering Dept. at 220 River St. Millers Falls 


Sole Distributors 


CLEMSON BROS. inc MILLERS FALLS CO. 


1OOLETOWN, NEW YORK MILLERS FALLS, MASS. 
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Men Who Have to Show Results 


must lower costs and increase produc- 
tion—then make every minute count 
and install the easy-to-operate 





















They drill efficiently, accurately 
and with a speed that talks in dollars 





and cents. 


The man who operates a Harring- 
ton Multiple Spindle drill is able to 
turn out more work in one day than 
many more men operating single 
spindle drills, and with a great sav- 


ing of floor space. 


No. 51-A Knee Table and Front Feed 


This size is a wonder for 
automobile work, and a 
sensible investment. 


tox Table and Side Feed 


Edwin Harrington, Son & Company, Philadelphia, Pennsylvania 
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ROCKFORD 
MILLERS 


are built in sizes to handle small or large 
milling jobs. 


162 Buying 








They are accurate, powerful and Flanged Over-Arm, 
insuring against chatter; also Vertical Milling and Slotting 
Attachment and Dividing Head as ordered. 


The Rockford No. 2. Light Universal Miller is rmstantly adjustable. It has taper 
journals running in bearings which can be taken up as they wear by a single nut at 
[If vou have ever spent hours taking up wear on an 


the rear end of the spindle. 
Simplicity of construc- 


old-style machine, you will appreciate this improvement. 
tion and control enable the operator to turn out rapid and accurate results with the 


smallest amount of labor. 










Write for Rockford 
Catalog—NOW. 





Rockford Milling Machine 
Company 
Rockford, Illinois 
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ie De la Fe 


| Company ny” Sidney. Ohio. 





ARLCREELL TILL TCTCTAL OUTLET REESE ELLALERARRERRLLGRARARRRGRRRRRGRERADDERARRREGARRGR RRR 


14-In. x 6-Ft. 
QUICK CHANGE GEAR 


MONARCH 
LATHE 








More Than 1700 of These Lathes 
Delivered in 1917 


In building over 1700 lathes of one size in a year, every piece was standardized. 
By exercising particular care in manufacturing methods precision and quantity pro- 
duction was secured. 

Every lathe was rigidly tested. None passed inspection on which the error in 
alignment was greater than .0O! in., 18 in. from the spindle nose. Mlost of them 
showed an error less than .0005 in. in 18 inches, and many were dead true on all 
accuracy fests. 

This intrinsic accuracy of MIONARCH Lathe was recognized by over 1/00 users 
in 1917. Why not be one who will profit in I918- 





Catalog sent on request. 


The MONARCH MACHINE TOOL COMPANY 


SIDNEY, OHIO 





Domestic Agents: I Farquhar Ce Rostor M 


M ery Pro t e. R. 1. Purinton & Smith Co., Hart Co... N O I { S 
‘ Ken Mac! ery { Baltimore, M Vandy Ch } MoM M ( R 
( New Y « City, N. ¥ Morris Machinery C Newa N ‘ Ss a ¢ ( | ( 
Syracuse Supply Co Syracuse Buffalo, Rochester ar 4 " \ et W N ‘ 
N y M } M ery Co Pr idelphia P 1 S&S M ( \\ M st I 
Machinery ¢ Pitts! gh. P W. M. Pattison S ’ Co.. Ch rool & S ( K ( S 
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| Morton Mfg. Company, Muskegon Heights, Michigan 
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Here’s the Realization of 
Your Shaper Anticipations 


lirst r e most powerful shaper 
le 
t 
Second, because it is especially equipped for 
n driving boxes and furnished’ with 
planin hment, parallel tay oe and 
wedge and 1 ittachments 

1, be draw pris 
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THE RAILROAD SHOP SPECIAL 


A MONTHLY PAGE OF INTEREST TO RAILROAD MEN 





Vol. 48, No. 14 























Make It a Standard 
Pillar Draw-Cut 


Sharper forthis Reason: | | 





Because it is made in 26, 30, 36 
and 48-inch stroke and has dem- 
onstrated its exceptional rigid- 
itv, accuracy and power under 


the several tests 





and this: 


Because the drawing or pulling 
vibration and 


forming tool 


out overcomes 
therefore insures 
at a moderate cost- 


and this: 


Because our engineers are ready 
to cooperate with vor and to 
owive the benefit of thei long 
experience i 


Include a blueprint of ar 
cial ob th its 
ye when vou send for Bulletin 


No. 3C today 


giving you tro 




















ea pal 


April 4, 1918 Buy Liberty Bonds—We have got to win this war. 


20% More 


Bumpers 
a Day 











Write for it. 
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Practical —Interesting 


We are offering this book 
lutely free of charge—to those who 
send us their name on their firm 
letterhead. 


abso 


It is a complete yet condensed and 
readable description of the most ap 
proved methods of all the heating 
operations to which sub- 
jected. 


steel 1s 


Every worker of metals will find 
something of interest and value on 
each one of the 94 pages. 


You should read this book and re 
tain it for ready reference. Just send 
your request on company stationery 
and we'll mail you a copy. 


Eclipse Fuel Engineering Co. 
Rockford, Illinois 


=] 
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Manufacturers Equipment Company 
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Production and Profits 


This illustrates a typical M. E.C. threading outfit. 
k is held rigid] in a M. £. Cc. Hinge Collet 
1 air, eliminating 
ymmplicated motions and manual labor. 
are cut with a M. E.C. Collapsible Tap. 

The 
\t the end of 


yp causes the chasers to col 


lhe work 


(huck, operated bY compressed alr, 


\ touch of the air valve opens the hinged collet. 


adjustment is automatic and positive. 
the cut, an automatic sti 
lapse out of the way, making a clean return without 


or reversing the mach 


ine The time saved in 
oneach. Made 


ind description 


stopping 
making these motions is at least 90°, 
suitable for shells of « 


im] SIZ¢ very SI1Z¢ 


operated expanding mandrels for rough and finish 


turning shells 
from 3 inches to 9 inches 


whv M. E. C. attachments should be on 
W rite No obligation. 


Any shell S1Z¢ 


1 
Snow Vou 


Let us 


your machine today 


175-179 N. Jefferson Street, Chicago, III. 


TULLE 


een 























tral and Bastern States and Canada 4d 
Also 30 Church 


seeenens UUDEUEEEATUSUAUENDENTTERASDOU ROUT DEA DRDT TENT EEATEGUDOAU DOAN EEA TERD ENT ERD EREAEERDERACEESEOEOEROODRSOORUEEOUTEREESOA PROT TOL EOOOROOEEETERTOEEODERODERDERNOERUUEEOEOUU ORO EOOLORTERCTEEOEUEUDERT EEUU OOOE ERED POO EECERER DESO REEDED EET DEMMRQS: 


RK. Stone Tool and Supply Co., Goebel Bldg., 


Street, New York City. 


Detroit, 


Mich. 
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ACCURATE THREADS © Win’? PRODUCTION 


The whole of the Munitions Board's demands summed up in two 
words — ACCURACY and PRODUCTION and the Thread 
Millers that assure both with a MINIMUM of EXPENSE 


HOLDEN-MORGAN THREAD MILLERS 





Over 1000 in use 
in the 
United States 
Canada, England, 
France, Italy and 
Russia 


For all shells, Fuses, 
Sockets, Detonators, 
Bomb Parts, Primers, 
and a multitude of 
other lines of man- 
ufacture. 


Hee 














_ inaninvutenanéeiest’&. MKV AMERICAN DETONATOR FUSE BODY 


the solution of thread-cutting problems. 


HOLDEN-MORGAN THREAD MILLER LTD., TORONTO, ONTARIO, CANADA 


Our Engineering Department Is at Your Service. 


ave Mave THREAD MILLING STANDARD 


UL Th TELL een 


THE 
SCALE-ELEVATING 





a 
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Pay Less for Trucking Equipment and 
Pay Less for the Man Power to Operate It 


RUCKING equipment that pays for itself five or six 
times over in one year, DV conserving man power, Is 
not now being overlooked by manufacturers par- 


ticularly by those who also feel the pinch of labor scarcity. 


Such is the record of National-Chapman Elevating 


Trucks as compared with old-fashioned, fixed plattorm 
trucks—not to mention the better results obtained in orde 
liness and in the elimination of contusion, breal 
These trucks have maximum strength, durability nd al ; ; 
Chis Elevating Truck has an accurat 
iround serviceability PE RE Pi sR PT eae 






T k oO separate s¢ >. 
& quil d to obtain gross, tor tare weignts 
’ ; 
Built in many capacities, and equipped 


with Hvatt Roller Bearings. Illustrate: 
NATIONAL SCALE COMPANY 


( atalog KB gives full particulars. 
Send for a copy . — 
41 Montgomery St., Chicopee Falls, Mass 







Estimates furnished on Metal Stampings 


Foreign Representatives s HW 
p A ( W 
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Here is Your Opportunity to Make Money 
Manufacturing This Shell Boring Lathe 


M 47g 





Dimensions: 


“uit 





tenn 





COUREUROEEEOALELEUEOAGHiReGaEE 








TT 


sunnaeennaenins 
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AMERITI‘ 
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CEOUUOEOROEOEONOOGEOEUECECEOCOCOOOEEDRDODEDEONONLES 


We offer for sale all the patterns, jigs, drawings, etc., of this Single 
Purpose Shell Boring Lathe 
rtunity, facilities to push this, 
ited Oo 

Hort 


The concern that avails itself of this unusual 
should make a barrel of 
the manutacture of one 


ind has the 
money Wie have concentt 
machine, the G & ! 


oppo 
r entire etfort on 


type zontal Boring Mill, and are disposing of 


the Shell Boring Lathe at reasonable figure because we cannot give 

it the proper attentior We have manufactured betwen four and five hun- 

dred of these lathes and know there ts a splendid held for this machine. 
Complete details on request 


Giddings & Lewis Mfg. Co., Fond du Lac, Wis. 


Machine Tool Builders 











ent COORTRAEECEEOGOOREEREAOOTORDRREREEEOCRGRE EGER ERETEREOOEEEE 


COCCUEOOEUPECDEDEOOOEERCEOUECRO DRO DDODAUEADDLDEGEULEADEEE EERE ERE LOEB | LEE 
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‘TIME-LABOR-COS: 









ia 








justments. 














peeling off layers of brass. 
‘ waste labor, assembling loose leaves. 
: INUM saves expense and accomplishes a better job. 





LAMINATED SHIMS save time, labor and costs, when making bearing ad- 
A LAMINATED SHIM is prepared quickly and easily by merely 


The surface is always smooth and accurate. Don’t 
Don't waste time, filing solid shims. LAM- 


JAMINUM 


G*e MATERIAL “- SHIMS 








Let us send you a sample. 


LAMINATED SHIM COMPANY, 533 Canal St., New York 


ENGLAND: R. A. Rothermel, 6 Great Marlboro St., London, W. 
DETROIT: Dime Bank Bldg. 








ST. LOUIS: Mazura Mfg. Co. 











Sa UN 





= te ee Cee 


eee ee 
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24 in.-48 in. R. L. Extension 
Bed Gap Lathe 














The Rahn Larmon ?4-in.- On boring and turning arti! 
4§-in. extension bed gap lathe lery wheels this lathe is one of 
has pull, power and efficiency. the best on the market. 


We invite correspondence for deliveries. 


THE RAHN LARMON COMPANY, CINCINNATI, OHIO 











Vertical Milling Means Speed 


In itself, this feature is a big advantage. It saves time in checking the work 





and allows the operator to see with the greatest ease just what 


And when this strong point is added to the flexibility and gen 


possessed by 





KNIGHT 
Milling and Drilling 
Machines 





thei c reputat ! 5 eX] 

he photograph illustrates ertical milling job 
the plant of the International Forge Co., at Pottstown 
P \ glance at the picture s vs the possibilities o 
this machine 


Let us tell you just what this machine can do 
for you. Write for the catalog. 


W. B. Knight Machinery Company 
3920 West Pine Blvd., St. Louis, Vo. 
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REY The Best Test — 











Cutting high speed steel is the hardest test 
to which a milling cutter can be put. 


In our shops this test is part of our daily 
routine; cutters of our manufacture are i 
in constant use milling other cutters in 
process actually cutting themselves. 
This affords excellent opportunity to f 
study their wearing and cutting qualities. 
It is not possible to depend on the superior 
hardness of the cutter in this work, as it 
is in many other milling operations. The f 
shavings they produce (not chips) are the be 
best proof we desire of the superiority of t 
their cutting action over the radially cut 
tooth type. 

The fact that they will outlast two ordin- 
ary cutters on this hard class of work will 
interest you. 

We make side mills, shell end mills, 
milling cutters, in fact all kinds of stand- | 
ard and special profile cutters. 


Goddard & Goddard 


39-45 Congress St., W. Detroit, Mich. SA 




















Tools that \G0%Go/ Go and Go 2 




















THE IDEAL DIE 


is the 







Ideal Equipment 






to give 


Ideal Service 









The Ideal Self-Open’ng Die is simple in con- 





struction, has fewer parts than anv sim.las 





tool; can be quickly and easily taken apart, 






cuts either right- or left-hand threads 






Our Catalog free on request. 


Ideal Tool & Manufacturing Co. 


Beaver Falls, Pa. 
M laxwell & Moore, Inc , 119 W. 4%th Street, New York City 
oT } , M idner di Philadel; P 


r 
- 
ry & Suppl 
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FULTON 


HEAVY DUTY 
MACHINE 
LATHE 


It is a general rule that 
75° of the operations in 
the average manufacturing 
plant are plain facing, turn- 
ing and boring. That’s just 
what the Fulton Heavy 
Duty Manufacturing Lathe 
is built to do. No expensive, 
useless screw cutting lathe 
attachments—nor complexi- 
ties. Simple and lower in 
cost. 


Easy to Operate 


The Fulton Heavy Duty 
Manufacturing Lathe 
simple and easier to operate 
and maintain, and its first 
cost is less. Plain turning, 
facing and boring is too ex- 
pensive on a screw cutting 
lathe 


1S 


Let supply the 
details with our bulletin. 


us 


Fulton Machine Tool Co. 


1438 Bryon Place, Chicago, IIl. 


Heavy Duty 


. 18! in.x7 ft 





We 


have got to win this war. 


J) 
me 
© he 
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oe 
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Back of the Forging the Hammer, 
Back of the Hammer the Name 


ROP HAMMERS s developed by the 
1) Billings & Spencer ¢ pany, are today mak 
\s \merica’s Drop H 
ind Drop Forg e Ha r 
n nm ust nd othe 
p vo! t en 
the rod e 
I progre 
B n XN opel Drop Hamm Hot Saw 
ning P ‘rimming M nd ‘I 
e | eB] 


Send for Literature. 


y/ HIE BILLINGS Ay 
& SPENCER CO. 
HART FORD.CONN. U.S.A. 





ee 
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reenneannanen 


SU SU od 





SPECIAL 


| TAPS 4° DIES 


| OF PRECISION TO ORDER 











G0" USF. aN 





ALSO COUNTERBORES, 
CUTTERS and REAMERS 





























ial 


MODERN ag LEAD TESTERS SOMETHING NEW 


SOMETHING ACCURATE 
Used with Swedish Blocks 


, Micrometers, or Vernier. 


SOCKET WRENCHES WITH OR WITHOUT RATCHET 
<@> FRICTION “9 


CHUCKS 


_— deeemenil er leit beieenienseiatsbi CONN. 


" SL 








Accurate for the toolroom— 
productive for the manufacturer 


The Bickford 


tical und Horizontal Milling 
Madi I we “ower le I i muller i uitabl ) 





This is the vertical 
attachment. 


Two Millers in One 





Ask us for 
Details and Prices 





Machine Tool Division. 


- | The Greenfield Tap & Die Corporation 


Greenfield, Mass., U. S. A. 
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; i ps hn 
Save Time on Pipe Threading Operations 


lathe in your shop can be fitted with much time that this attachment will pay for itself on a 
ly the needs of those 





Practically any 
our new Pipe Threading Attachment in a few minutes few threading jobs. It fills exact 
that ¢ whose work does not warrant purchasing a regular pipe- 





Then you have a power pipe-threading machine 





threadi machine 






will cut threads with precision and speed 





his tool is a wonderful improvement over the usual 





Write today for complete details. 





method where a chasing tool is used. You wil! save so 








The Curtis & Curtis Co., 66 Garden Street, Bridgeport, Conn. 
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Johnson Gear Chucks 


TOHNSON GEAR CHUCKS would make 
with unskilled 





this an ordinary production jol 


Can you meet these specifications with3 you present 
equipment and ordinary operators? 


operators. Chucking time, 4 to 6 seconds. They 
assume all responsibility for accuracy by elimi- 
nating the element of humanity. They are dust- 
proof, fool-proot and = indestructible Can be 


fitted to anv machine same as an ordinary chuck 

Chucks fitted for one size spur gear not ex 
ceeding 8 in. PD, or coarser than 4 P—$125.00 
F.O.B. Dayton. 


Fitting for extra gears of same pitch- $12.00 


per gear. Blueprints and specifications of gear 
must accompany ordet 


TUCTECCDEETECDE ECE EDETEE EDAD E ODER OEE PEER TEEEDE DED TETEOTTER DEO OEE ERODED OREOEEO OEE TEODEATEEUL ORD ORE OE EEOEOEERG ERR TER DEO AND EOCEOU EEE OEEOEEOEOOGE 





Garrison Machine Works 
Dayton, Ohio 


TT 


TELL 


Quotation on chucks 
for spiral gears upon 
receipt of Blueprints. 


tonenient 





SU 
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; 

Into ; 
= Showing Machine Set Up e€ 
= s 
2 as Milling Machine ac in 
: 1S or Horizontal Boring Mill 
A Combination Lathe, Boring and ‘Milling M Machine 
\t last three machines in Each unit Is as complete In the shop where a wide 
z one—a 16-in. engine lathe and individual as the same range of work with large 
=] : ce . aaeh » ind rives . . ° . 
: t horizontal boring mill, cparate machine and give capacity is required, this ma- 
= lain mill frie the same range and capacity. Pi vill a eee 
: plain ma ies machine, with Write today for descrip- : une WI oO it, with a small 
: the additional feature of a tive circular and full investment. It saves floor 
F gap lathe. information. space. 
; George W. F leming Company, 12 Broadway, Springfield, Mass., U.S.A. 
Sune penne POTEUEAEUOEAOUGHOGEEOUNOEOEAUENDECOOUTETENORT EEO eEO ET Tern penseneney nee CUCU CCE CCCECUCCCe CULL CUCU CULE CULO UUOUTEEEEUTELDENUUEEEEATUOEEONTOREERETTOENETOOEEDOTELPO OD ETE PRETEEN 


b ATMEL 








ROYERSFORD 


Punch and Shears 


Motor or 
Belt Drive 






Factory 


Write for 
Catalog 


Royersford Foundry & 
Machine Co., Inc. 


Royersford, Pa. 














April 4, 1918 Buy Liberty Bonds—We have got to win this war. 175 














Stamps Which Stand the Strain 


Pannier Bevel Alphabets are specially made to meet the most severe requirements 
and their wondertul durability will save a considerable part of the money which 
ordinary stamps would cost you on a year’s work. And in circumstances under which 
ordinary stamps crumble and break, these stamps stand up day after day delivering 


efficient service. 


We manufacture a large variety of stamps. Write for our catalog. 


Pannier Bros. Stamp Co., Pittsburgh, Pa. 























Just The Miller 


For the Tool Room— 


where the accurate, light milling 
jobs, on tools, jigs and fixtures, are 
performed. 


The Ames Bench Milling Machine 
is extremely sensitive and well 
adapted to operations of exact pre- 
cision and high finish. 


Yet it has the compact, rigid con- 
struction to handle medium heavy 
work with the same speed and 
accuracy. 





The details of construction of this miller will interest | 
you. Write for the Bulletin that tells about it. 


WALTHAM MASS.US.A 





B. C. Ames Co., Waltham, Mass. BENCH 


MILLING 
MACHINE 


nch Lathes, Bench Milling Mac nd Dial Ga 


Manufacturers o 
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How Profitable Is A 


Diamond Chain Drive? 


This question can be answered best for each indi- 
idual case, but in general the saving is most notice- 
able on short centers and medium speed drives. 
The stretch of a belt on such a drive means a slip- 
page loss as high as twenty per cent. depending 
upon the belt width and speed. If the belt is kept 


tight enough to prevent slip, the increased journal 











friction makes even a greater power loss. besides 


wearing out the bearings. 


Diamond Chain Drives completely overcome these 
faults. In addition to effecting a noticeable power 
saving, they last far longer, go into smaller space, 
require less attention, and are not affected by acid 
fumes, moisture, heat or dust. 


Write for treatise descriptive of the new ‘‘Diamond’’ tooth form 
which is being adopted by machinery builders i: all lines. 





Diamond Chain & Manufacturing Company 


Indianapolis, Indiana 



































~The Smith Demaégnetizer 


m Anessential adjunct to 
the magnetic chuck— 


This apparatus will demagnetize any work 
instantly and completely, and as fast as the 
work can be fed or passed through. 


It removes the only objection to the use of magnetic 
chucks, which are especially useful in grinding opera- 
tions on small parts. With the Smith Demagnetizer, 
the time formerly required in demagnetizing is cut 
down to the few seconds necessary to pass each piece 


through the device. 


Ask us for full details on this 


time-saver. Bulletin on request. 


Wm. F. Davis Machine Tool Co. 





CHICAGO CLEVELAND 
549 W. Washington Blvd. 508 Leader-News Bldg. 
WASHINGTON NEW YORK 


945 Pennsylvania Ave. 85 Liberty St. 
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UNIVERSAL (HORIZONTAL) BORING MACHINE 











“WHERE ACCURACY COUNTS WE WEN” 
UNIVERSAL BORING MACHINE CO. 














PEVEUOUUDEDEDUEDEDVODUTOTDERETEOOE EERE EEE wi 


Hudson, Mass. 
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TOOT 


Why Buy a Set of Tools 
When One Tool Will Do? 


Patent 
Pending 





Vanieitt STUULELLLLELLLLELLLLLCLCLULCCUL CCC CCC 

















The Hall Adjustable Univer 
and Boring Tool will 
dollars’ worth of 


sal Counterbore, End Mill 
do what it would take hundreds of 
solid tools to do 


You thus make a big savi 


iw in first cost and then continue 
to save ever afterwards The two interchangeable high- 
speed steel cutter blades are easily adjusted hey are 


used tor coul 
g or spot facing 


ground on tour sides and can be ring, end 


milling, hollow milling, borir 
his tool has 
Here is 


economies 


a wide range of adjustments. 


real al d 


information. 


a chance for vou to make some 


Write us for 


immediate 
complete 


Hall Manufacturing Co. 
| Abington, Mass. 


| 


Foreign Agents, Burton Griffiths & Co., London, Eng. 
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Buying—AMERICAN 


Character does not simply grow; it must be 
built. This is just as true in forgings as it is 
in human qualities. “Forgings of Character” 
are the result of intensive devotion to ideals 


MACHINIST- 


and constant striving for perfection. 
bear 
genuine qualities 
character. 


that 


Section 


Forgings 
“S” Diamond embody the 
that make up forgings of 


the 


The Steel Improvement and Forge Company, 5003 Windsor Ave., Cleveland, Ohio 


COLULOEESGEOEOEOEUEDEDERDOEARUED COED OURO RARE AGRO RO EONS 


NIVERSAL 
MACHINE CO. 


Cleveland, Ohio, U.S. A. 





teenie 
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serene 


SUE 


DRAFTING 


SUUOPOEDEDEVEDEDEGEOEU EO OO EOERDGEU OU EOSEOECDODOEU ROOD OE EOECOORGOOEOOERIENROEORORUEOE! 


DECCEDEOEONONONGEDEDEODOEOROAOEOROEORAONOOGED 


Ceeeeeenaesonenengaane 


Universal 
Drafting 
Machines 


for 
Maximum 
Efficiency 


25 to 50 time saved in any drafting 
or Lhe Universal Drafting 
Machine not only makes drafting 
quicker, easit ind more interest- 
n but t increases wccuracy. 


Adapted to all forms of drafting 


use in 


parts of the w d Simple, durable 
ind easily handled It is not ex 


Write for our latest descriptive catalog. 
lt goes into details that will interest you. 
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14-in. Quick Change Gear Lathe 


is the result of nearly fifty vears’ experience in the manufac- 









ture of high-grade lathes exclusively It is powerful, strong 

and rigid. It combines simplicity, accuracy and ease of if 
operation with the best of workmanship and mate rial It | 
fulfills the most exacting requirements whether instal d f i 
manufacturing or tool-room | ji" 










Write for Illustrated Catalog 





Flather & med ANY, Inc. 
Nashua, N. H. 
Diy wi 


Mi ht Ny “a vail 
Ml th tli i mn ' ! 
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| 
No Need of Reversing Machine Spindle | 
That is what the “B-T"’ Reverse Ta ping Attachment does. It elim | 
| inates the necessity of reversing the machine spindle. Simply raising the | 
spindle reverses the tap—the machine, meanwhile, goes ahead at full for 
|| ward speed. 
A reverse speed twice that of the tapping speed is given by an internal | 
gear drive. It is friction driven—automatically adjusted by the amount 
ot pressure the operator puts on the drill spindle It saves 


time and money. 





Can also be had with positive drive. Both plain 
ind friction chucks are fitted with jaws to grip 
round and square end of tap. 





Get the details—In our Bulletin. 


| Write today. 

||| Bicknell Thomas Co. 

| Greenfield, Mass., U. S. A. 
artll 

| 




















Reverse Tapping Attachment _ 


HTH HTH TTT HY 
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Instant Start or Stop at Any Part of Your Shop 


The Moore & White High Speed Clutch Cut-Off 
makes a partial shutdown instantaneous. This tacili- 
tates repairs, minimizes idle time, prevents injury ind 
heavy payments tor damages. 

With the growing use of high-speed machinery, having 
driving shafts running 400 to 3000 R.P.M., the need 


for this dependable clutch increases. 





kor high-speed work this clutch is indispensable 


a » bette } 
smaller diametet vette lalance better lubrication *1-In. High-Speed Friction Cut-Off Couplin 


t ve 








Let Us Hear of Your 


Particular Problem 


Send for Catalog E 


The Moore & White 


Company 


2701-2731 North 15th Street 
Philadelphia, U. S. A. 








_ Ss 
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Case Hardened 
by the [housand! 


Case Hardening steel buckles, skid chains, ete., 


No. 1 Case- 
Hardening 
Machine 
and 
Samples of 
Work Treated 
in 
Same 
with gas as fuel, is a splendid combination for 





speed, labor saving and good results. With 
our New Process of Case Hardening the work 
is packed in volatile carbon in place of solid 
carbon 





In connection with an Automatic Quenching 
Bath, heat treatment by the “AMERICAN” 





method means satisfactory results. With 

. ine te 3 pe ne ~ oe NOTE THIS. We specialize in use of gas for 

small work it is often not necessary to reheat mechanical heating processes. Give us a 

for hardening. The carbonized articles may trial. Describe your work and get our advice. 
= : : , Information entails no obiigation. 

be dropped directly in the quenching bath. 











American Gas Furnace Co. 


24 John Street Gas Engineers and Manufacturers New York 
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Nut Turning May Be Speeded Up 
Without Skilled Mechanics 


by using the 
FAVORITE isk! WRENCH 


because its motion is continuous and 


















wrench head does not leave the nut un- 
«11 seated or removed. 


The present necessity for increased output 
demands the use of the FAVORITE wrench, 
as it cuts out all the lost motion of nut turning 


BUILT FOR ROUGH USAGE. 


Greene, Tweed & Co. 


Sole Manufacturers 


109 Duane Street, New York 





SPEED, ACCURACY, CONTROL 


For finishing threading dies, blanking dies, irregular shaped 
templates, formers for cams or profiling machines, irregular 
shaped gauges, small metal or wood patterns, all work of 
similar nature— 


The Anderson Die Machine 
It holds the die in the — 
of its pivoted 


firm grip 

mechanism under the 
é ntire control of the 
operator. With the 
Inderson Die Forming 
Machine a_ revolving 
helical cutter is used, tak " 
ing a milling cut. It is 
that distinctive form of 
cutter whi h gives this 

machine its great speed Ze 
and accuracy in finishing . 
irregular forms. 

















Note these specific reasons for the superiority of the Anderson over the re- 
ciprocating file 
Work always drawn down on tab! r the itting 
2 Chips carried downward, leaving the | t n toy few | VA in 
plain view. 
3. \ wide range cf contour surf f ’ ne 
4. Ina given ti the Anderson will re« ef re ter than t 


ciprocating file. 


The Anderson Die Forming Machine will make big savings in 
your toolroom, Ask us for the details. Write for Bulletin—today. 


THE ANDERSON DIE MACHINE CO. 


Bridgeport, Connecticut 
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Electrite-Uranium 
bit into the steel! 








—and those chips are the result 


The introduction of this rare element, The fallible human quantity does not 
URANIUM —into the mixture of our enter in the making of ELECTRITE. 
Electric Furnaces, automatically regu- 


already superb cutting product, has sup- 
lated, produce inevitably similar results 


plied the final perfection of the qualities 


of toughness and durability which has at every melt. 
been the hitherto impossible goal of We know Electrite cannot be bettered— 
metallurgical hopes. and are ready to prove it to you. 


Latrobe Electric Steel Co. 


LATROBE, PA. 


SALES OFFICES 165 Broadway, New York: Monroe and Jefferson Sts., Cl 
1608 Jefferson Avenue, Toledo; 2230 


il Street tostor 


sO + Ninth Street. Clevelar 
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'T in ARMATURE lamination die, a 


disassembled view of which is given A Most Difficult 


below, is a good illustration of one of 


the most difficult die-making jobs known Die Making Job 


to the tool-making art, and one need not 


be a mechanic to fully appreciate the On which the Non- 
advantages of the non-shrinking quality of . ° — 
Shrinking Qualities 


Ketos Steel for this class of work. 


NM 


In this die there are forty slots on the of 
periphery of the lamination, which means 
there are forty slender punch inserts to be 


assembled in both the punch and die, mak- 

ing eighty in all. Nothing could be more 

essential than to have each of these eighty K i ’ I OS 
punch inserts come through the hardening 

fire without the slightest sign of shrink, 

warp or crack. And this is the result 

obtained by the use of Ketos Steel. 


If you make dies you need Ketos. You can 


readily demonstrate its advantages by trying it , 
—just once. Why not now? ‘ia are of Particular 
Advantage. 


Ky 
> 


~ 
~. 
 -_ 
a 


Le 
Vie 
‘hes 


— on 


TAIL! 


Catalog 
on request 


HALCOMB STEEL COMPANY 


SYRACUSE, N. Y. 








Branches: CHICAGO CLEVELAND PHILADELPHIA BOSTON NEW YORK 
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The Value of Oxy-Acetylene 


And Davis-Bournonville Apparatus 


has never been so fully demonstrated as during the past year of Government 
preparations and demands upon the foundries, steel mills, munitions plants, and 
the entire metal working industry, and particularly in the great shipbuilding 
program. 








sive Davis-Bournonville development for mechanical cutting with the 
Av 


ne, especially designed for bevel-trimming flanged boiler heads, 


more hours over old methods.’’—Photo by New York Sh pbuilding Cor- 


“Davis Apparatus” has been con- perience, greatest development, and 
tinuously and_ effectively developed widest application, providing portable 
from the time the company brought the 
positive, independent pressure system 
of oxy-acetylene welding and cutting 
to the United States ten years ago, and lene and oxygen and hydrogen produc- 


hand welding and cutting outfits or the 


most complete installations with acety- 


is backed by the longest practical ex- ing and compressing plants. 





Davis-Bournonville Company 


General Offices, Jersey City, N. J. Factories at Jersey City, Elkhart, Niagara Falls, Ontario. 
Government Sales Dept., 412 Colorado Bldg., Washington, D. C. 
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ST TLL LEE CCCECGee 


A Timely and Patriotic 
Business Proposition 








Cut Out the Waste! 


NOW is the time to clean up your plant! 
Every piece of idle equipment, unnecessary material or scrap 
in your shop, mill or plant represents WASTE! 
—waste Money! 
—-waste Time! 
—waste Space! 
—waste Labor! 
waste Material! 








the money such equipment or material cost earns nothing and is not avail- 
able for other use. 
—the time it is idle in your plant is wasted when it can render service else- 
where. 
—the space it occupies costs money and may be needed tor other purposes 
—the /abor of its manufacture is wasted and also the labor of prod icing a 
duplicate for the man who can use it. 
——the material it represents would be a welcome: addition to present short 
stocks. 
Start your annual Spring plant clean-up with a resolve to cut out a// this waste. 
Don’t have material or equipment around that is not needed. ‘Turn it into cash. 
There never was a better market for either scrap or good used machinery l here 
never was a time when conservation of both materials and machinery counted for so 


much to the whole nation. 








Buyers for junk or scrap are readily found in most localities. Buyers for 
material or good used machinery you don’t need can best be reached through 


the Searchlight Section. See pages 319 to 341 
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in 
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Accurate Machine Keys for Every 
Purpose ‘ 


! Our line of Finished Machine Keys includes 5 
Standard Gib Head, Cut-Under Gib Head, Plain ¥ 
Taper, Round End Feathers, Connecting Rod Keys 
and Wedges, Special Keys of every description 
for all manufacturing purposes. 

All keys are finished complete, ready to drive | 
without fitting. Let us supply you with well-made, 
finished machine keys of all types and sizes. 





—_—~ 


Write today for our Price List. 


MOLTRUP STEEL PRODUCTS COMPANY ) 


BEAVER enema PA. 


( St \ Company New Yor 
| | Ss ( t \ n & Con ! 
H D. Cush: n Co., Clevel i, ( 


MOLTRup steet proucts CO. 


UNION DRAWN STEEL COMPANY 


OF BEAVER FALLS, PENNSYLVANIA 


Makers of Bright Cold Finished Be ssemer, Open Hearth and Crucible Steel, in Rounds, Flats, Squares, 
Hexagons and Special Shapes; straight, accurate to section, with polished superior wearing surface; for 
Shaiting, Duplicate Shatts for machine construction, piston and pump rods, keys, feathers, slides and 
guides; 
S C] Sj - 
A STUDY IN BRIGHT DRAWN STEEL SHAPES as ruoouceo «> a _ 

Ne and alloy- 


UNION DRAWN STEEL CO. BEAVER FALLS PA. aprcoctagen: 
itd ee eee Me ished for 
a 3 E 


special 


Es eo Gal a2 @ aa Zi G4 o <= @ requirements, 
articularly 
WZ J aD eee es a OC GD Bi. Bee 


adapted for 
‘ ' chiaine ma - 
Bi dBOD2vei8c4v86 Ee 
screw ma- 
‘ chines, hand 

Poe a ada =x 
Offices and 


L | | V4 | Warehouses 


Philadelphia. 
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VULCAN CRUCIBLE 
STEEL COMPANY 


Established 1900 


Makers of 


WOLFRAM 


High Speed Steel] 


Main Office & 


ALIQUIPPA 
PA., U.S. A. 





UNIFORMITY 


IN TOOL STEEL 


means that you, the user, can expect and get the same results time 
after time, by the same proper treatment from the same brand and 
the same grade that you have determined is best suited for your work. 
a AI ‘ TRY 
VULCAN STEELS ARE UNIFORM 

They have that reputation. Why? Because we know the prime 
importance of uniformity—that it is the most necessary single qual- 
ity of the best steel. 


TO GET UNIFORMLY GOOD TOOL STEEL, call on us. 


£Vulean Crucible Steel Co. | 


ALIQUIPPA’ © ~ Established 1900 PA., U.S.A. 


4 Makers of Wolfram High Speed Steel 
BRANCHES: 





- + ear Herald Bldgs 
Now bheh Street) 


























, . ’ 
MULE 


VU te 


A 


1 


Sin 


ERAsoE: ELECTRIC Ste 


fALL GRADES AND FINISHES 


rennin 


PETER A. FRASSE & CO., Inc. 


417-421 Canal St., New York 


on) i 


Philadelphia 





STEEL PRODUCTS 


, 
steel 


Cold drawn 
B. W. gauge 


gh Carbon butted and 


steel tubing. 


Strip Steel, hot 


Angles, | 


sh ipes 


Channels, 


and special of 





dimensions in hard and soft steel. 


The Elyria Iron 
Steel Co. 
Cleveland, Ohio 


Atlanta 


Chicago Detroit 








UU FUCUCREOEGERODEORDURDEEOUEUEOUROO EO EEO EEONE 


POCUOOOCURULCEOEDEDEU EEUU CUETO ! 





Tubing, 


brazed 


ind cold rolled 


Bars, 


moderate 


New Haven 


PEVECEUEDEOEDEOOCEOUEODEEOEAEUEEEU REED EUEORTAORREOEUETEOTEEOOOODEOETOOE EI OLE 


PEPUPEERE PEGE CECE CECED EOE ET EEE 


AMERICAN 


UU | 






16-20 


Flats 


and 


i 


UU Ty i 


mine 
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mw 


Frasse-Electric Steel Works, Hartford 


Service—Backed by 100 Years’ 


Experience 


FRASSE HIGH GRADE TOOL STEEL 


ALLOY CONSTRUCTION STEEL. 


HARTFORD TURNED AND POLISHED SHAFTING. 


COLD DRAWN SHAFTING. 
SCREW STEEL. 
POLISHED DRILL RODS. 
We do heat 
ing cold drawing turning and polishing 
Our New Steel Book will interest you 
Established 1816 


also treating 


Buffalo 





unnealing, 


me 
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case harden 


Write for a copy. 


Hartford 


SROUA LUTTE LDACE DOE DORTOEOOTETTT TEESE AEE UEE TERETE 
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ply them quick. 


blanks, too. 


Lei | 


91 John Street - 


TEL 


wm 


VI 


TERTEUEQEEEEEDEGEQEUEUDEDEEEEDERTEVEREQEGEUEOSOOOEDEOEOEDEGECEGEOEDEOEOECEOECECOONOECEOTOSUEEEDEOEEIED 


seenaneneninin 
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Aborn 


TTT 





Se ction 





yX 


Increase 
Production 


By use of the time and money 
saving 


Jessop’s Annealed Die-Blocks 


Made of superior tool steel in rings and 
forgings of irregular shapes 
Annealed 


Send along your inquiries. 


Wm. Jessop & Sons, Inc. 
New York 
163 High St., Boston, Mass. 


TITIIIMPTTTTILT 


STEEL 


WHEN YOU WANT IT 





Get action on your 
orders—send them to 


The one thing we pride 

elves on is “* getting the 

= is’ to you on the jump, 
= the “last of the week” 
= first of next,” but 
: ff, today, now! You 
ction on your orders 

en you pl them with 

\born and action counts 

these days if we're any judge 
things. Ask us to prove all 


this on your next orde1 


36 Clarke St 


FU 


UU 


SUT 





Philadelphia, P: 
Rochester, N. Y., 


Aborn Steel Company, Inc. 
New 


’ Drexel 
} Andrews Street 


PEGNOUENOUONRGRA EN EEREEN CRON OU EENiEOeOteE 





we can sup- 
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cutter 
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Steel 


iid 


peneaenenienny 








On hand stock: 
High Speed Steel 
Tool Holder Steel 
Oil Hardening Steel 
Vanadium Steel 


Chrome and Nickel 
Steels 

Annealed Punch and Die 
Steels 


CUEOECECUDEOU OA EO EURO EOECACORDEOEDEROHOETNONONOEE 


rool and Drill Steels 


Pick, Wedge and Ham- 
mer Steels 

Spring and Machinery 
Steels 


Annealed Cutter Blanks 

Drill Rods 

Music Wire for Springs 

Tempered Spring Wire 

Cold Rolled and Drawn 
Steels 

Forgings 

Specialties 

Iron 








York City 


Building 


UL 
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| Columbia Steel & Shafting Co. 


TELL 





SHAPES, SCREW STOCK, AXLE 
TURNED 
AND MOST 


Monthly 





THE LARGEST COMPLET 


AND POLISHED STEEL 


AND ALLOY STEELS, 


MILLS KASTERN SALES DEPARTMENT = 
AND GENERAL OFFICES AND WAREHOUSE = 
PITTSBURGH, PA, ROSTON, MASS. = 
MANUPACTURERS OF 
COLD DRAWN AND DIE ROLLED ROUNDS, HEAAGONS, SQUARES, FLATS, SPECIAL 


“COLULMBIA”™ 
SHAFTING 


MU 











Angles, Tees, Cutter Bars, 
Typewriter, Automobile 


ed to furnisl} 








COLD DRAWN SPECIAL 


Knife Backs, 
and Special 


EE STOCK OF COLD FINISHED STEELS 
Stock List Issued = 
SHAPES = 
Bevel Edge and Cam Sections = 


Machine Part Sections 

















pe on l l ° 
S] itions furt ed I n ] 0 
Ll < t} irreg shapes ma T 1 I 
ni y tos w I bilit in t t « -d1 n ste 
rma turing purposes 
Inquiries should be con UT ! ‘ or I 
I ferred), together v ( ( ‘ I 
purpose for which it is 1 ind q nve i 
SALES OFFICES: NEW YORK CHICAGO CLEVELAND DETROIT PHILADELPHIA WASHINGTON 





el 
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SUL 
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SU eee eee eee LALDEUEALEEAEELE 


The Steel 
that Sives the cut 







An 1S 


= a LT uTT ve 
P53, yt p Ince reat tre , 
ae ind toughness. For turne 
et ing, planing and sl 
VE ATE wy hard materials 
HE sea 
= ~ pensive Cutters, Dru 
—_! Forming Tools, Tay 
a SE Reamers, Punc! 
es 


Dies, etc. 


“Hawk Special” 
Tool Steel 





000; a ai 


Hawkridée Bros. Co. 


303 Congress Street Boston, Mass. 


E0772 een 
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THLELALAL Ld 


SPECIAL NON-SHRINKABLE OIL 
HARDENING TOOL STEEL 


Cee 


Prompt Deliveries from New York Stock. 


FOR DESCRIPTIVE 
PAMPHLET 


WRITE 


Lindenberg Steel Company 
90 West Street, New York City 


LALLA 
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Brass and Copper Tubes—Bars—Rods—Wire—Sheets 
Strips—etc. Seamless Welded Steel Tubing 
Screw Steel and Shafting 
Seamless Steel Mechanical and Boiler Tubes 


LATSHAW STEEL & METAL PRODUCTS CORP 


SU POCUUOTETELALEOTRAAEALELAOEUEEE TOG OUeeHeneaeereeeeeie regent SOUEUUEA LOCO SUDEARELERAEEE EGER REUTER DEERE UER CUE EEE E EEE EE ETE EOE ee 
: AMERICAN > Sheets and Plates 

: Carbonizing Compound = oT 

stie! en dle got Fg : Iron and Steel Bars—Rods 

= free lean al ; Wire—Billets and Forgings 

3 aa opt I ee Tool Steels 


*““Universal’’ Sprinkling Hardening 
Powder lers the surface of t ter 
») } ; 





ETT 








American 
Compound 
Company tre Rapa Mardesias | 


469 Atlantic Ave. 


Boston aeeres SALES OFFICES 


220 Broadway, New York 


WAREHOUSES 


Bush Terminal Section 








VOUUOUOEEEEDELCEEDEEA TPE TE UDP EDD ERD E ODED 






SUE 


STL 















































ee = =| Brooklyn Railway Exchange Bldg. 
- a me es Chicago 
Pe mt HEVOUERORGEROGETEREEOAEOEEOEETEVERUEDE EOE EOOND PUOECEEEEUNOT OOOO PELUEOODECLERA TERA EOOUERAOEEAOTAUOERUDEEDOENOREUEEODTEUEENUDERATEE TERE OORUDEETERACERTOEEEDOODEEOTEEUOEUAEDAOEEOEEETEEUEERU TEE EEO EAE SORTER EEE 
SHH ene — FE TREE We 
Loney : Castings for all purposes : 
ee 7 Rough cast BUSHINGS in stock - 
Rk AD \ : THE PHOSPHOR BRONZE SMELTING CO. : 
= : ELEPHANT BRAND | 2200 WASHINGTON AVE., PHILA., PA = 
= = . ‘) = 
g 3 PHANT BRAND A2aisphoe- Prem 2 
ie Drive Without Fitting § | ELE heyphes Toons 
= 4 INGOTS, CASTINGS, RODS, SHEETS, = 
Accurt Ma Rey iny W ridth, depth, or taper, = WIRE. ETC., ETC. = 
fini ry ind ranteed to 1 metrical measure z = 
acy age ea “aaerapeartagganon ate : — DELTA METAL — : 
roe . ae u n I | € Al o id drawn aa | sh ting, : “no EEA | In Bars FOR FORGING AND Finisneo Roos = 
finished crank shafts, machine rack, complete con- : : ORIGINAL AND SOLE MAKERS IN THE UNITED STATES = 
necting rod . = E 
. = = Near Size = 
STANDARD GAUGE STEEL CO. panes Sam i : Finished drawn TUBING for BEARINGS = 
~UUENENUATNATTANNUUUEEENEUOEEEUOEREOUUOEENUOORERGAOTEENO OO ERRAAOTEOOUOOROOUUOTEEOORECOOUOECEOCEEEOOOCUEUNTOROEOOOOOONO ORONO OERROOOO RONEN OReANT Ot eOneioooaE mall siicsiiniesieiiitiiaaetameaiataaiiitiaikaaiiaiitiealiacaaaiaaaiiiaale 
| eemesaacaaaes POUETAGUDECECETACEUAOECEOEUEEAOELECEU TEE POUUUEDEROE RUE RERDEEEEOTAOEEDADE EDD SUUEEUSEEUEUAUEUENECEOREUNRUNESENEESENNNNNS w UL Ounenuaenenenenenesececcnngncncnenenenenenessoncessonscsasasagessscgsassoasasetec 
re Send for +, , SEAMLESS STEEL TUBING — 
= STANDARD ite y is RIC = LIS’ fF ¢ i BRASS—-COPPER—BRONZE : 
z SIZES 7 = = = 
5 2 E SHAFTING AND SCREW STEEL E 
: Bunting’ s : : oprings Cold Rolled Strip Steel Metal Stampings : 
= Patents = = Annealed and Tempered Spring Steel = 
E —_ ; ; : : Wrought Tron Mou dings : 2 
: Finished Bronze Bushings and Bearings : : wane G00 Sees Seee : 
Z A saving of from 10 to 50% to vou over the old i : et ee : 
H laborious method of making bushings in the home = = E 
| shope"Nor'enly"ean we eut your cots bot ween TLIUS BLUM &POMPANY 
= turn out a far superior product : E (tee nn ee = 
>: The Bunting Brass and Bronze Company : = 510-512 W. 24th Street, New York : 
3 726 Spencer Street, Toledo, Ohio : 3 Branches—Boston Philadelphia Chicago 
COCUUUEOCDERODEOURECEDEGEOEDEDEDACECEONOHOEOETEDEOROROENE intent ' TOCHOUOOEUTADORDRGEEOEOOEO EARNER AEN ENON svveneeenenemneennnnnt ? Tt 
 aeceeeaceemeaaeeaamaammee ' Csnncouannancenocccsnanecnoonnonessoccorcuanecesoovennsnseqsooots PT aunoevuncnnensvsnenesnennenss 
: : 4000 Tons Swedish Tool and 
_ CYCLOPS STEEL CO. ah 
= e Alloy Steels for all purposes 
= High Speed Steel Die Blocks 
= Weldi wi Drill Rod 
= 120 Broadway, N. ol Sw edish fon. ( alin wi 
= Swedish Iron & Steel Corporation 
= General Offices—12 Platt St., New York City 
= HIGH SPEED STEEL Branches—Boston, Philadelphia, Cleveland, 
= Chicago, Denver, New Orleans. 
= CUUEELEAEEETETTVTUEETVOAEEUNEETDTETEPONEEO UGE TUEDTTOEOTONEDTOVETEON EDT OEETOTTT 1 TUVUTOUTUTONTTNTTNOYYONTONYVEOOT OTTO CTOCTONOOOvOVNerOrONrevey 
: AND SU ! 1 “Z 
> CRUCIBLE ALLOY AND CARBON TOOL STEEL : = nen i 
: 2 E- Flexible Steel Tubing : 
= = 8 = 
= We manufacture crucible steel, exclusively = “Wheelock” tubing is me = 
5 = & Try it on your machine = 
= E H Send for samples. = 
= Chicago, Il. Titusville, Pa. Cleveland, O. = Wheelock, Vt. z 
= Cunard Bldg. Works Rockefeller Bldg. : —————E——— = 
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HOBSON’S CHOICE XX ierixeo | WARRANTED BEST CAST STEEL 


noted fe wr their { NIFORMITY for Turning, Slotting, Planing, MILLING CUTTERS, FORMING TOOLS, Reamers, 
aried stock of BARS and SHEETS for: all purps son hand. PIVOT or SCALE STEEL, DRILL ROD, 





These two brands of TOOL STEEL are 
Broaches, Taps: ind Punches, Dies, ete. A large and v 


HOBSON, HOUGHTON & CO., Ltd., Sheffield, Eng. “‘Padenen 83 Beekman St., New York 


Western Ager Lk. K rris & Co., Cir iti. Hoyt-Noe Steel Co., Cl 
TT MT 
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My HONNAANUAANUUUDOEEASEENAAH EL “verse enntanED 


Buff and Burnish 
your small metal parts at a positive saving bj 
a I 


sipping yo shop with ar 
quick and inexpensive repair 








ABBOTT Burnishing Machine 


he time wasted in handling. No watch- 


Il liminates the 


ing required Send for ¢ atalog No. 8. 
Abbott Ball Co. 

P. O. Box 1233 Hartford, Conn, 

TELE 
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PECURERCUEEUECAEROEAEUREROEERSEEL EEE PEE TORE E TERED ERD TERED EDTA E DEERE REET ETE E DETR RDO REDE S oer eperiee reeneceannt 





There is nothing better than the Best’ err rration since the Under 
fen ent ; s: f ax or re <onts QD : = Read ‘“‘Helpful Hints.”’ 
mp orging leat reat- : sti Z . ° 
H. B. Underwood & Co., Philadelphia, Pa. 


ening 
Established 1870 


DO 


t 


an ow 


TU 


ing, ete Send tor Calaion 
“There is nothing better than the Best” 


W. N. BEST, han 11 nan? N. ¥. ued naw 


JT win ut wii PUGUUADEREEEOLET ET 


TOOUOCEAOUOEOEUEOEOEONNENEEEONE 
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HIGH SPEED SPECIAL 
CARBON TOOL 
ELECTRIC FURNACE 
NON-SHRINKING DIE 


“THE TOOL STEEL MILL” 


TLL 
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Pittsburgh New York Boston Philadelphia 


BRAEBURN STEEL CO., Braeburn, Pennsylvania fittiura" New York Boston Philadelphia 
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’ . , = 
Bowsher’s Balancing Way = 
the best way to get things on the levelina : 
hurry You get an ABSOLUTE level in 
ten seconds, as against twenty minutes 
the old way with uncertain results rhree 
Sizes and styles, for bench and floor use, 

Circular ““Q” is free. 


The N. _P. Bowsher Co., 
uth Bend, Ind 
Fenwick Freres & Co., Agts., Paris 






Are you posied on 


the KELLER METHOD of 
KVE AUTOMATIC DIE-CUTTING? 


Don’t Assume. Investigate. 





Ways chilled 
and ground. 
Spirit levels 
attached. 
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KELLER MECH. ENG. CO., 76 Washington St., BrooklynBoro. N.Y.C, 
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Manganese Bronze Castings 


havé the strength of steel forgings. Booklet upon request. 


LUMEN BEARING COMPANY Buffalo, N. Y. 
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Through Saving Coal 





TRADE MALE PEC.US Pal. OFF by covering the pulleys in your plant I have beer helping power 
users ive 5 to 15 ya their fuel bills ar ir ease output 10 
IRON CEMENTS to 40 ever since 1902 and can do the same for you I furnish 
0 non-slip » ey ‘oO I nd CO bination ‘ar s um 
Stop steam, water, fire or oil leaks both a p Pu Coating and a om iti Canva ! 
4 . ° - Cem t Pu vy Cov xz idapted to every nee Write me your 
Write for free Instruction Book. needs and conditions end © will adviae temeds — 



















Smooth-On Mfg. Co., Jersey City, N.J.,U.S.A- 






Ww. Ss. RAYMOND, Pulley ¢ overing Specialist 
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~« L-XX HIGH SPEED STEEL | 


me 0. Bee And other Tool Steel of Quality 
Newyork sr.touts ATLAS CRUCIBLE STEEL CO. — posrox ,,ToRonTo._ MonTREAL 


DETROIT CHICAGO E : 
PITTSBURGH BUFFALO Works and General Offices, Dunkirk, N. Y. MINNEAPOLIS BUFFALO 
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yo OF SEVEN STUDEBAKER CORPORATION PLANTS 


G-E Equipment Helps Build 
Most American Automobiles 


Studebaker economy is based onextra quality, safety, power and low 
upkeep made possible by ever progressing manufacturing efficiency. 
As electric power applications and other economies 
have been extended in the Studebaker factory to in- 
crease manufacturing efficiency the resulting savings 
have been applied to give more value for the money 


in the product. 
The electric power used is generated in Curtis 


turbines by the Detroit Edison Company and supplied 
through G-E transformers te oe 


“) _ appliec 


o fiven air compr -e 4 
pendable supply 





General Electric Company 


General Office: Schenectady, N. Y Sales offices in all large cities 
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Two 15H. P. Motors Driving Special Press 


Are You a Insuredr 


You are not unless you have quality-built-in 
motors, unless you have paid the price of best 
materials and workmanship backed by years of 





experience. 

Wagner Single-phase and Polyphase Motors 
are quality motors built with dependability as the 
most important consideration. The LE 
first successful single phase motor was widedSs 
a Wagner Motor. That means years 
of experience, the best of engineering 
ability. Send for bulletins 1109 and 1119. 


Wadnerblednc ManufadurintGompany, 


Saint Louis, Missouri 
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“HARL EY- 


DAVIDSON 


2 wSEOS 
i DUMORE 


GRINDERS 


Harley-Davidson Motor Co., world’s larg- 
est manufacturer of motorcycles, is just one 
of the many great concerns who realize the 
necessity of using the high-speed, accurate 


DUMORE Portable Grinders. 


How about your Have you given your 
grinding problems serious thought? 


i ] . 2g ame lang 
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30,000 r.p.m. on 
the internal 
spindle. 








10,000 r.p.m. on 
the motor spin- 


dle. 














Equipment A, shown here, operates at 30,000 R.P.M.—a speed 
unequaled by any other portable grinder. This high speed prevents 
the wheels from breaking down. No bel! mouth—and no vibration or 
chatter marks because the armatures are dynamically balanced. The 
DU MORE is extremely accurate. It’s the tool you must have for great- 
est eficiency in grinding your gages, tools, dies and similar work. 





Four different types. All Universal, operating on both 
direct and alternating current. 

Write today for specifications. When ordering specify 
voltage. 





DUMORE «::::: GRINDERS 
WISCONSIN ELECTRIC CO. 


1523 Dumore Bldg. = Wis. 


Sold Eng yy th Canadian American Machinery Cx Ltd.. 8 Bouverie St., L« ndo n E C.. England 
Sold ir France and Belgi n by the Ame ric in Trading Company, 64 Rue de la Chau » d’Antia, Paris 
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LICENSEES: 


Braun Machine Works 
Brooklyn, N. Y a. & I 
Brown Co., Elizabeth port, 
N. J Cincinnati Gear Co., 
Cincinnati, O Crofoot Gear 
Works, Boston, Mass: Rod- 
ney Davis, Philadelphia, Fa 

Earle Gear & Machine 

Philadelphia, Pa. , Foote Bros 
Gear & Machine Co., Chicago, 
Ill.; William Ganschow Co., 


Chicago, Ill Grant Gear 
Works, Boston, Mass.: Hors- 
burch & Scott Co., Cleveland, 
oO D. O. James Mfg. Co 

Chicago, Ul VW 4. Jones 
Foundry «& Machine (*« 

Chicago, Ill Meisel Press 
Mfz Co., 3oston, Mass 

Michigan Gear & Engineering 
Co., Detroit, Mich Moore- 


Handley Hardware Co. Bir- 
minzham, Ala Newark Gear 
& Machine Co., Newark, 
yw. J New Process Gear 


Corp., Syracuse, N. ¥ R 
D. Nuttall Co Pittsburgh, 
"a Pacific Gear & Tool 
Works, San Francisco, Calif.: 


Philadelphia Gear Works, 
Philadelphia, Pa Pittsburgh 
Gear & Machine Co., Pitts- 
burgh, Pa.; The Simonds Mfg 
Co., Pittsburgh, Pa rurley 
Gear & Machine Co, 8St 
Louis, Mo.; The Van Dorn & 
Dutton Co Cleveland, O 
Woburn Gear Works, Wo- 
burn, Mass 


Has Declared War— 


Ihe Enemy 1s Noise and Inefficiency 
Lhe Fighting Instr 








Buy Liberty Bonds—We have got to win this war. 





ment — 
BAKELITE MICARTA-D 
















Our war is YOUR WAR— 
Our enemy YOUR ENEMY 


BAKELITE MICARTA-D Pinions have won 
every battle They have silenced the shriek of 
steel gearing, and have proved immune to attack 
from temperature, oil or water 










They have proved the most effective weapon 
on the Industrial Firing Line reducing gear 
losses and gear noises to the minimum They 









have enduring powers equaled by no other 
non-metallic 












gear 









Westinghouse Electric 


& Mfg. Co. 


East Pittsburgh, Pa. 




















Invest in 


Liberty 
Bonds 


and help 


win the war 









“J WESTINGHOUSE 
ELECTRIC 
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The Master Motors 


Quality was the ideal behind the first C-W 
Motor and for thirty vears that ideal has never 
been subordinated to price or to volume. 
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The need of guality-bu:lt motors was never 
so urgent as now. lhe selection of C-W Motors 
not alone guarantees lasting and dependable 




































SPRAGUE ELECTRIC 


HOISTS 


AND 


MONORAIL CRANES 


500 Ib. to 6 tons 
A. C. or D. C. Circuits 


Simple in Construction 
Economical in operation 





VOC 


Write for pamphlet No. 905 


SPRAGUE ELECTRIC WORKS 
OF GENERAL ELECTRIC COMPANY 
Main Offices: 527-531 West 34th St., New York 


Branch Offices in Principal Cities 














! 


Two-Ton Type W Hoist 





One-Ton Hoist 
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: quality but also insures economy—a_ virtue : 
: which manifests itself in uninterrupted service : 
: and freedom from replacements and repairs. : 
: Ask for specialists in our nearest branch : 
: to study and solve your motor problems. i 
: BALTIMORE CINCINNATI NEW HAVEN PITTSBURG 

BIRMINGHAM CLEVELAND NEWARK ST. PAUL 

BOSTON DENVER NEW YORK SAN FRANCISCO 

CHICAGO DETROIT PHILADELPHIA SYRACUSE 

ee hn PERGOE ROCA EOOOE EDULE hit 
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SUPLEATEAPUDECNO RE TEERO READE TEO TEASE EO TEETETEE TEETER OETA EEA EECEO EA OD ETE EEN Een ee eeeeeenereeren opines 
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U. S. 


Electric 





Grinder made n5 HP , 7 38y 


ipa to earry es 18x ad ix4 


The electrical way, if you please, is the efficient 
way. <A shop that delays installing the newer equip- 
ment is not only retarding progress, but—and of 
far more importance to that shop—is throwing away 
just so much profit. The more truly economical the 


equipment the greater the profits, naturally. 


U. S. Electric Grinders and Drills prove thei 
worth in the rush of work. Efficiency, Economy 
and Durability, qualities not often found in combi- 
nation, are shipped with every U.S. machine. For 
over 25 years they have been saving time, labor 


and money in every type of plant 


Our 72-page catalog, containing illus- 
trations, full descriptions, sizes and com- 
plete information in every way, will be 
mailed to interested persons on request. 
Drop us the hint and we will mail your 


copy. 


The United States Electrical 
Tool Company 


8th and Burns Street, Cincinnati, Ohio 





Net \ 4) ( ~ 
B tf! P S 
Grinder made in 2-, 3- and 5-H.P. Cr wo Office. 641 Washinet Rivd 
sizes Direct or alternating current St. Louis Office. 610 Commer Bld 
Ring-oiled or ball bearing 
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CheB&D ~ 


FASTEST DRILL IN EXISTENCE 


And the safest and steadiest. 

he control is like that of an automatic pistol— 
finger does the work without affecting the 
steadiness of the aim or the firmness of support of 
the tool. No taking hand off grip to turn switch 
or press button. Your finger merely pulls the trig 
ger and cuts off the current. 
Men work better with it. 

trouble. 





one 


Saves them time and 


Write for Full Description. 


The Black & Decker Mfg. Co. 
661 Liberty Street, Baltimore, Md. 


Canadian Distributors: Northern Electric Co., Montre 
Sales Representative in England: 
thermel, 18 Pol Marlboro 
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TOCCATA AOE A EEE NOTA EL EEUU AAA ANNUUM AUEUEDOUOGONOEOEOLADOUAUOEOEOADGOOLONONONONOAGEAEONOUNDeNEONOONODE 


DOOUCUUCLCCLLLCLLCLCLCELCLCULCLCCULCUCCLGUCUCUCUCCUCULCULUUCULCUCULUUCUCULULULO UCU 


COCCOEEDEDEEOEDUEEOED EDU OE AAO EOEOD 


coPeceeeentianinininl 







Hii 


Hi 


URLADEDODDRDADA DADA OADOURURUDORAAAEORAD OOD AAAAA AAA A ae 


Ceeaneeediitiiias 


Motor 


I unt we in important motor—a motor well 
known for its all ‘round effici 
kivery user of Inter-Pole Motors is an enthusiast 
founded on reliable operation and low cost of maintenance 
Inter-Pole Motors are especially adapted to machine tool work 


Inter-Pole 


tyr 7 
ypes 
tf 

fro 


7 S Motors are furnished ir 
ntermittent service wit! 
i for either constant spe 


horizontal and vertical 
ntinuous or tt i standard ratings o } 
t IO H.P., an ed or adjustable speed 
work 
Direct Inter-Po 
es 


hops 


le Motor Drive is the modern practice in progres- 


Write for your copy of our bulletin. 


Electro Dynamic Company 


Bayonne, New Jersey 
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| ELECTRIC ARC 
_ ALTERNATING CURRENT | 
| PORTABLE 
- CUTTING anD WELDING | 
7 MACHINES : 
Write us your requirements, and 
: state the nature, voltage and fre-_ 
: quency of current available. : 
Our References—Satisfied Users. 
I ELECTRIC 
: ARC CUTTING & WELDING : 
ii COMPANY : 
7 NEWARK, NEW JERSEY : 





CULL 


Hitt 


SPEED UP YOUR WORK 













with 
. DUNTLEY UNIVERSAL ELECTRIC DRILLS 
= Operate interchangeably on direct or alter- 
nating current Attach to ordinary lamp 
Made in a wide variety of sizes 
| stvies 
We also manu- 
facture Duntley 
Electric Grind- 
ers, Hoists and 


Hammers. 


Write for 
Bulletins 


CHICAGO PNEUMATIC TOOL CO. 


52 Vanderbilt 
New York 
Branches Everywhere 


1022 Fisher Building Ave, 


Chicago 


em 
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“Willey” 


means electrically driven. It 
means correctly built, electri- 
*hanically Fur- 
satisfactory 
Every tool 





cally and m« 
ther—it I 
service at all times 
is fully guaranteed. 


means 


CEPUEEODEEECEAEECE RONEN 


Catalog sent on request. 


JAMES CLARK, JR. 
ELECTRIC CO., Inc. 


521 W. Main Street 
Louisville, Ky. 
CHICAGO, 33 No. Jefferson St. 
PITTSBURGH, PA., 1308 First 

Nat'l Bank Bidg. 
Foreign representatives: Buck & 
Hic swan, Ltd., London, Eng 
Bev.nms & Edwards, Melbourne, 
Australia, Alfred Herbert, Ltd.. 
Yokohama, Japan. 
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TUUOUR DERE DODD DEERE 


The Camden Iron Works, of Camden, New Jersey, has been operated by 


Receivers appointed by the United States District Court, for the District of New Jersey, since October 


9 


1914, with Walter Wood, trading as R. D. Wood & Co., as their Agent in soliciting orders, purchasing 
supplies, shipping product and collecting accounts for the Receivers. 


The Receivers beg to call to vour attention that on 
February 21st, the arrangement with Walter Wood to 
act as their Agent will terminate, and that the Receivers 
will thereafter personally conduct all of the operations of 
the plant under the direction of the United States Court 
All proposals, contracts, purchases, shipments, payments 
and collections will thereafter be made by the Receivers 
from, or, at their ofice in Camden, New Jersey. 

The Receivers will take inquiries for, and will make 
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ILLINOIS. 


DIE FILING 
MACHINE 


Designed to tilt so as to give 
the operator a clear view 
when usin? the opposite side 
of the file. Drivin} mechanism completely enclosed. Sys- 
tem of enforced lubrication ensures smoothness of operation 
and durability. Motor or belt drive. ReSular equipment 
furnished. Full information on request. 


ILLINOIS TOOL WORKS 


CHICAGO, U. S. A. 


THEE 
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Ransom Speed Controller = 
Automatically takes care of the overspeeding = 
problem. Gives perfect control with speed va- 








riation up to 75-100° Cannot possibly fail as 


long as the motor runs 


Ransom Mfg. Co., Oshkosh, Wis. 
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SENT ON TRIAL 





We make a complete line of Portable Fil 
tric Drills and Grinders for all purposes 
Especially built to withstand hard usage 
Direct and Alternating Current. 

Hand or breast Drills. 12 sizes. } In. to 2} In 
cap. arger sizes fitted with screw-feed and 
have 2 speeds Catalog? 
Cincinnati Electrical Tool Co. 


Cincinnati, Ohio 
New York Office: 50 Church St. 
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sales of the product of the Camden Iron Works for Hy- 
draulic Machinery and Valves. Tools for Shipbuilding 
and Forge Plants, Boiler Shop and Plate Mills, Gas Hold- 
ers, Purifiers, Condensers, Scrubbers, etc. Sugar Machin- 
ery, Vacuum Pans, Multiple Effect Evaporators, Liquor 


ranks and Bag Filters, Centrifugal Pumps, Gas Pro- 
ducers, Special Traveling Cranes and Hydraulic Jib 
Cranes. Structural Steel and Plate Work, Cast Iron 


Pipe, and General Foundry and Machine Work. 
HEULINGS LIPPINCOTT, 
ALFRED J. MAJOR, 


> 
Receivers. 
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Universal Electric 
Drills 


(Licensed under Burke 
Universal Motor Patent) 











Only electric tools made 
equipped 
throughout with Ball and 
Roller Bearings. 


Light, Powerful and Durable. 


Independent Pneumatic Tool Co. 


New York Pittsburgh Detroit 


Chicago 
Birmingham Montreal 


San Francisco 
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Master 
Machine Shop 
Practice from 
Records of 
Actual 
Practice 


Eight nationally 
known authors and 
practical men, to- 
gether with over 
two hundred other machine shop experts, are back the 
Machine Shop Library 

3000 pages of plainly stated facts, and 3300 illustra- 
tions, forming a complete machine shop educator. 

All the information you need to climb to the higher place 
in machine work 

The secrets of success, learned by the authors through their 
many years of practical experience, are told to you 
in unmistakable words 

The Machine Shop Library makes promo- 
tion sure. Examination of the nine beauti 
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Machine Sho 
Library 
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fully and strongly bound volumes is abso- o harieraw- 
ill Book 
lutely free. Merely return the attached oe Co., Inc., 
: 239 W. 39th St 
: coupon C° New York 
= ; — Gentlemer Ss dad 
= Titles -o me for free (xamina 
Practical Mathematics—Machine oo PS oo lly ne cape di 
Drawing and Design--Composi- . to pay tra wporta jon charges 
tion and Heat Treatment « If satisfactory, I will send $2 
of Steel — American Ma- ten days and $2 per month until I 
chinist Gear Book— Ac- + have paid $16. If they are not what 
curate Tool Work t want, 1 will write you for shipping 
American Machinist e& Ss 
Grinding Book—Jigs 4 Signature 
and Fixtures t le aes 
Automatic Screw o” Residence Address 
Machines ¢ City and State 
Practical Die o 
Making. e Firm or Employer 
Occupation A-4-4-18 
" Ceeeeeneneennnl 
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SHED 


We are in a position to deliver 
several of these 4-in. machines 
immediately. 


PRODUCTS 


TAPS —— 
—— DIES 


SCREW PLATES 
GAGES 





= REAMERS— 


—PIPE TOOLS 
THREADING MACHINES 
LATHES 
SCREW MACHINES 
—— GRINDERS 
CUTTING-OFF MACH 
SAW ano CUTTER 
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YOUR PRODUCTION STARTS 
IN THE STEEL 


Throughout the manufacturing world 
“Nutter & Barnes’ Automatic Metal 
Cutting-Off Machines are proving their 
ability to keep up their end of any 
business and the majority of the large 
shops use them in preference to any 
other make. 


Nutter & Barnes 
Automatic Cutting-Off 
Machines 


are made in five sizes, cutting up to 
twelve inches. The smallest, which is 
illustrated here, cuts round stock to 4} 
in. diameter or as many as nine 1-in. 
rods at a time—or a 5-in. I-beam, and 
four feed changes permit the selection of 
the proper feed for any material 


This machine is designed. and built for 


High Speed Metal Cutting 


and is safe to use at high speeds. The 
cutting lubricant is delivered under 
pressure at the saw, and in any desired 
quantity. The saw is guarded to prevent 
injury to the operator in case of break 
age, or to itself while adjusting stock, 
The stock feed attachment is useful in 
the quick adjustment of heavy bars and 
the bevel and stock gages make it easy 
to duplicate angles and lengths without 
hesitation. 


START YOUR PRODUCT RIGHT WITH AN “N &B” COLD SAW 


Write for Bulletins describing these machines in detail. 
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Greenfield ‘Yap 24 Die Gorporation 





Greenfield, Massachusetts. U.S.A. ok 











SHARPENERS 


Machine Tool Division 





FOTO 


Vol. 48, No. 14 
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SIMO 


ESTABLISHED IN 1832 © 


Now Manufacturing 


Cross-cut Saws 
Hand Saws 
Hack Saws 
Compass Saws 
Keyhole Saws 
Pruning Saws 
Kitchen Saws 
Butcher Saws 
Hot Saws 
Gang Saws 
Files 

Candy Cutters 
Meat Slicers 
Paper Slitters 
Cloth Cutters 
Bread Cutters 
Belt Knives 
Stave Knives 
Cork Cutters 


Inserted Tooth Circular Saws for Wood 
Inserted Tooth Circular Saws for Metal 
Slotting and Slitting Saws for Metal 


Inquiries invited for any of these SIMONDS SAW 
STEEL PRODUCTS or for special shape FLAT 
PLATES, 
ground to required accuracy. 


STEEL 


Simonds Manufacturing Company 
“The Saw Makers"’ 
FITCHBURG, MASSACHUSETTS 


Fitchburg, Mass. 
Lockport, N. Y. 


New York City 
Memphis 


Portland, Oregon 


Pe > 


A 
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Planing Machine Knives 
Paper Cutting Knives 
Veneer Knives 

Tobacco Knives 
Cigarette Cutters 

Leather Splitting Knives 
High Speed Steel Knives 
High Speed Steel Saws 
One-man Cross-Cut Saws 
Discs for Clutches 
Buck Saws and Blades 
Armor Plate 

Steel Plates 

Steel Bars 

Band Saws for Wood 
Band Saws for Metal 
Scoring and Creasing Rule 
Circular Saws for Wood 
Circular Saws for Metal 


hardened, tempered, and 


Established 1832. 






Factories: 
Chicago, II. 
Montreal, Can. 







Branches: 






New Orleans 
Seattle 


St. John, N. B. 


San Francisco 
Vancouver, B. C. 
Chicago 
London, Eng. 







~~ eos 








Buying—AMERICAN MACHINIS T—Section 








Vol. 48, No. 14 





The Story of “Napier Quality” 
Hack-Saw Blades 


Twenty 
years ago 
Charles 
Napier, a 
Scotch lad 
of 26, left 
the employ 
of the East- 
man Kodak 
Company, 
of Roches- 
ter, N. Y. 


He had 
built a ma- 
chine to 
make hack- 
saw blades. 


He didn’t 
haveany 
surplus money. The path did not look 
rosy, but he did have unlimited faith in his 
own ability to turn out hack-saws that would 
stand up longer than any on the market. 


His secret lay not alone in the actual 
making of the blades, but in a hardening 
process of his own development. 


The Blades Had to 
Stand Up 


If he could make a good blade he knew 
people would buy his product. 


He made the blades by night and sold 
them by day—a dozen here, and a half 
dozen there. 

He had no money to advertise—the 


intrinsic merit in the blade had to be its 
own advertisement. 





Mr. Char'e+ Napier, Pres. Napier Saw Works, Inc. 
>»ciugfield, Massachusetts 


Write us about} .. 


Mind you, every blade was turned out 
by Charles Napier’s own hands. 


‘Téhe users of metal cutting hack-saws 
soon recognized the superiority of ‘‘Napier- 
Quality” blades, and Mr. Napier found in 
a short time he had all the hack-saw busi- 
ness in Rochester. 


One day he received a big order—so big 
that he did not have enough money with 
which to buy the necessary steel. 


Mind you, the merit of the blades had 
brought this order. 


So that he could fill it, Mr. Napier 
formed a partnership to obtain the money 
with which to buy the steel. 


The new partnership was dissolved 
shortly thereafter, Mr. Napier continuing 
the business in Rochester a few years, after 
which time he moved bag and baggage to 
Springfield, Mass., the present home of the 
Napier Saw Works. 


“Napier Quality” 
Means Something 


[t means that every Napier blade that 
goes on the market is made according to 
the identical standard of excellence estab- 
lished twenty years ago, for Mr. Napier 
pays just as close attention to his business 
now as then-—only he has hundreds of 
hands now as against two then. 


Mr. Dealer, if you are not selling 
“Napier Products” you have overlooked a 
money-maker in blades that cut faster and 
last longer. 


“Napier Quality” Hack Saws (Tungsten steel) 
Napier Expert’? Hack Saws (Carbon steel) 


NAPIER SAW WORKS, Inc., 


Springfield, Mass. 
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Adding to the Range of | 
a Wide Range Saw @@& We 


This is the Lea-Sim- 
plex cutting-off outfit in 
use at the Cyrus Currier 
& Sons factory at New- 
ark, N. J., where long 
rails are cut into different 
lengths and at various 
angles. 





The saw is set up in a 
unique manner, mounted 
yn a turntable so that long 
rails can be handled 
through a doorway, to 





economize space. 


A LEA - SIMPLEX 


COLD SAW 
On a Turntable Mount 


The Lea-Simplex 
Saw Is Exceptionally 
Compact and 
Adaptable. 





This Lea-Simplex Saw cuts off stock up to 8 inches round, 7 
Investigate It. inches square; 15-inch I-beams when laid flat, and will also make 
angle cuts up to +5 degrees on smaller stock. 


The Lea-Simplex has established itself—it is meeting the most 
trving conditions everywhere. It is a most dependable machine, 
always ready for any kind of a cutting-oft job. dsk for more details. 





The Earle Gear & Machine Company 


4701 Stenton Avenue, Philadelphia, Pa. 
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A win TEE MELE Te seven UCU 


The 76-Mile Gun ON DERS never cease in 
Has Nothing on This the mechanical world. 


Here’s one which we think 
merits your attention. 


VOTE 





Do you see the pile of 1-in. 
square steel bars beside the ma- 
chine in this pictureP Well, 
2500 of those were cut with 
one blade at a cost of six 
cents. Think of it! Six cents. 
And the amount of time? Nine 
hours. 





What this machine is doing 
for others, it can do for you. 
Write us for the particulars. 

















My 


Ht 


Racine Tool & Machine Company 


What do you consider a fair trial? Name it and we will send 
1400 Jones Avenue, Racine, Wisconsin, U. S. A 1 “Racine” to prove itself—without obligations, 


CUPEEEEREROCOGOUEEE EER OEROOCEEEOREEEDOGETEDOE TERE beta 


“STERLING” 
_ HACK SAWS 


will prove an economical 












investment and should 
If you are 
not already 
user of “Sterling” 
Hack Saw Blades, give 
them a trial and be con- 
vinced of their efficiency 
and economy. 


be used 1n every ma- 
chine shop. 


OUOCUELERTOOCORLEEEREREEDODOREOEEOEED 


Manufactured by 


Diamond Saw & Stamping Works 


Buffalo, N. Y., U. S. A. 


TUT 


EUa wenacneetsninnecesenns 


POCUPEURUEDCGEEEEEEE TET ! 





COCTUUEDEDEP EDU EEE 


COE eee 


POUUEDDOSE RUUD EDOTEREOOER EDDA DOOR COE 


CeeeeeeeeeTe 


TULL 


COCECOONOEEEDEUETEEOeEOneE 
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HIN MILLING SAWS with 

favorable cutting conditions effect 

marked economy in stock. This 
combination is very pronounced in the 
five sizes—capacity 4+ in. to 8% in. 
COCHRANE-BLY COLD SAW 
MACHINES. 


Ue 


UU 


TECETOOUAERUTAETNAEOEEROEE 


Other considerations are the rapid and 
smooth cutting these tools do as well as 
that they are durable and convenient. 


UU 


reeeeeiin 


Also we build Automatic Saw Sharp- 
eners, Die and Tool Machines. 


Cochrane-Bly Company 


ROCHESTER, N. Y., U.S. A. 


FOREIGN AGENTS: James Say, 184 Winslow Roa Manchester, 
Englam for Great Britain and Ireiar Fenw Freres & Co., 
Paris r France, Italy, Belgium, Swit i Ss Portu- 
sal For Australia, H. P. Gregory & Co... Sydney Alfred Herbert, 
Lid Yokohama, for Japan 
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Sheet Metal | 
Cutter No. 1 | 


(PATENTED 

















Not a Rotary Shear 





<u. . < 


End view showing cutting mechanisn 


Cuts Any Conceivable Shape 


, .. = : ; os ; — ; 
and does it at the rate of 20 to 30 inches pet rou can , use one to great advantage in your 
minute. It makes handwork a quick mechanical experimental! department. — Lhis machine is in use 

“s in the leading shops of the country. ‘The maxi 
proposition. | 
; : — mum capacity is ;%;-in. steel plate. It will pay for 
It is an ideal machine tor cutting out Gages 


ah - + itself in a short time. 
Templets, Jigs, Engine Liners, Gaskets, Gear 











Covers. Sheet 
5 i | Metal Guards Write for complete information. 
<8 and similar arti- 
| e W. J. Savage Co., I 
| . J. Savage Co., Inc. 
\x-- a re () An example of : 
\ VSS werk dene. Knoxville , Tennessee 
\ ¢ ; showil the 
aes, 3 %. lh oA creat , Alfred Herbert, Ltd., Coventry, England, exclusive selling agente 
> ~~ ? 7 of cuts taker for England, France, Italy and Japan. 
ie. 
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HOURULLAEEAEUEULE AGERE 





SHOP ROOM 


Labor and Pro- 
duction are the 
Main Factors 
Nowadas 





Wouldn't a 
proposition 
interest you 
that would 
solve these 
problem 
W t h ive 
prover to 
hundreds of 
other that 
our N € W 
Improved 
Peerle ~ 
High Speed Heavy Duty Metal Cutting Saw willl do mor 
work with k labor and save floor spact Instead 
using several machines, one Peerless will do the work 


y ire los money in delaying your production a 


Peerless Machine Co. 
1607 Racine St., Racine, Wis., U.S. A. 


Cee 


seenenn FUOLECEDEETUEOEEETERTEDETELETEDEEELTELTOE TET EEL EATER EEO EOEETEDTETTEOELOEETEETECERTETORTERTEDERTOOEEOTEROROEOT EOE OO OPO ROO REN OVERORO ORONO ED EEG EnOn ein 


CUUEUUUEEDOUDERU DER DERTTRA READERS OPEL DEEADAEAEEECDEEL EEA AAE ADEE TREE 


THE 


H.E.HARRIS 
ENGINEERING 
COMPANY 


SYMBOL 
oF 
SERVICE 


“The Bridgeport Tool Shop” 
BRIDGEPORT, CONN 





Tool Work and 
Experimental Work 


W! DE te N as well as make Jigs and Fix- 
tures, Punches and Dies, hread and Spe- 
cial baa Special Taps and Dies—also Ma- 
chines and Parts in quantities and General Machine 
Work on planers, milling machines, grinders, 
screw machines, etc 

We have fullest and best equipment for al 
regular and unusual jobs. Our organization is 
keved up to handle your rush order with dispatch 
Write today for our estimate from your blueprints 


SV LPPASAAAEEEATEDTETEAEOEOAREAOORENOUEDEDOEDORED ANDER DOETA NOR SORDE RONEN NOC EONE enent COCEUEEOOOCEOEAOUETOREOEEROEEODDEEOERO EON RI ooEO NN 








Screw Slotting Saws 
eo Delivery from Stock 


Y oTHURSTON MFG:CO With a full range of sizes in 

t : stock, we are able to offer 

j you immediate delive »f 
A your needs in the se saws 

‘ 

‘ 3 fhurston Saws are known 

7 among users as being reliable 

$ ind uniform in their edge 


S 
heeping time cutting qual 
ties They ure hardly 
Ss equaled in this respect 
‘= 4 


a r Our Ulustrated Folder and 
Price List will be sent by 
Ree oy return post on request. 


Thurston Mfg. Lereti Providence, R. I. 








ine 


POPU EUEOUCEC EEE EOE 


wet 





TTOCEELLULELEEE CELE 


VOUTEEETUTURREAAAUEOAATOEOAAODENAAOERAAOUOEOREAOEUEEAAU DEENA EOERAHOEEACOONOOOONNNY ' 


Hee 


UU 


ints 


HIGLEY 


Cold Metal Saw 


Catalog will be sent on application to 


Vandyck Churchill Company 
93 Liberty Street, New York 





MM COeeNePeNoEoOa oOo en oon ' tiseneent 


CELEOUDEROREDOGEREUDAGOGREAEAGORLAREREADEDEGOEROEECELERREEDOGEEREEEED GEERT ROOT E DERE EERE REET EROEEREOEED Dc ceGGTEEETERDEGEEURERRER ROLLER EERE ROOT ODEO E ED 


F or —— In Stock Cutting | 


The Matson Safety Cut- 
ting-Off Machine. 


in prove that by the 


Better find out how the 
Matson will save money 
for you. Write for our 
Catalog. 


Matson Machine Co. 


Beacon St., Concord, N. H. 
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M2 


Hee 


SCO CUUUL CULL CULE 


' 


COCUOCETODE ODE EDULE UTA REUEE DOCH EOOEERDOREOOOEE ODO EOOOONE 








“M | — F bd RD”. HACK SAW BLADES = 


Be weer ee * | 
oBy The Name” 


Sample sent on request. 





The HENRY G. THOMPSON & — CO.. NEW HAVEN, CONN. 





APL 


PUAPDAEUAUARUEUEUEAT OEE eee 


wiih 


Hidddideetted 


ATL 








— 
Trade 
sem! HIuTHER SAWS 





Write for catalog and full information. 


HUTHER BROS. SAW MFG. CO., INC. 


1109 University Ave. hast ~~ based 











TUNTOTUOUTT EON EC EURO EL EOROONDUOOEOEONOOROONT 
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Hunter “Duplex” Blades 





TUEUUUDEDEDEDEDECEDEOEOEOECECUOE RECT OOEEEDOEEEE ETE 








VEVECEUETEDEREOERU ECON ONO EO oOOND 








Set the Pace on Bis Jobs 


One of the largest steel foundries in the East 
uses Hunter Blades exclusively because of their 
ability to stand up under the heaviest work. 

On foundry work where practically every job 
is a big one “Duplex” Blades show up to best 
advantage. There is plenty of sand to dull the 
blade and interfere with the cutting, but “Duplex” 
Saws show high efhciency in spite of severe con- 
ditions. 

Hot Saws, Friction Dises, Solid Blades made of Vanadium, 


CUPCEDEDEUE ET EOED EET EOE TED PORTEEE TERETE 
LLL 





Upright Position for Ordinary ‘ Cutting 


a ea Cuts onanangleto45 de- 


Hunter Saw & Machine Co. Srees either right or left 


Pittsburgh, Pa. 






COCCI 


COLUEDEDOLE EDA EEREED EEE AUEEDEEDEREEEEOETEU EOE EEO EOE 


ie = Of exceptior lv high-grade Knock Off Dog may be shifted 
= workmanship, ease of opera t st machine it any re 
mT tion, great range and capacity tired depth i 
The Saw Blade is mounted on 
SUUGeSUUNONUELADEAADNEUEGUEROODDOODAADEAAEEUNEUORAERUGORAEENUERAUEEEEUUEEOAREROEEUDERUEERDEREGEEEEEEODAEOUEO OEE EEED EET OEE ETE EEDEL DOPE DEEP OEEEEEE EEE Wii's two flanged wheels supported Band Wheels may both be 
= by a frame of unusual! rigidity ted to perfect a nment wit 
= stiffness. The Feed may saw blade 
é row! it or ¢ t by me ins Saw Table is 3 nehes w 
fa imb lever at front A by 5 feet lor wit f , 
hand wheel is provide for ch T slots 
manual operatio \ Centrifu- 
gal Pump (submerged rings Sawing Angles up t 1 ce 
I int to the blade at the ees may be « @ with the 
e I ttineg t lubmeant work held stationary in vise 1 
Kwik-Kut Hack Saws Sear iver Sirens “the Soriee ame fe Treen net 
t th by 7 it 


Write for details. 





Armstrong-Blum Mfg. Co. 


347 N. Francisco Ave., Chicago, IIL, U. S. A. 





TUCETETETETE CECE ECE EATEN OUTAGE NONE EOS AAO UOEOEONOGOEOEUEGOOEOSONOOOOEOEOAOEOEOOOOEOEOEOEOUOOUOOUOOSOOUOOULOOOEDENEOOGOGOONHEGOONHEGEHEHOGEOENEOEOEOEOHOONEOENeNeneEeTeEeveNenenensntatad 


PECESECECECEDEVEEUEODETADOOOROEOEOEOEOOUEEO EO EN EEOEOAOEEEODEEOENE 
LLL 


TOL 


UU 





UL 


Double the life of every blade. Adjusts its stroke 
automatically using practically the entire blade 
Three sizes: 8 x 8, 6 x 6 and 4x 4. Either motos 
or belt driven 


(Cee eee eee 


Write for Treatise ‘‘A.M.”’ 


E. C. Atkins & Co., Inc. 


* Makers of Saws and 4 ools Established 1857 
Home Office and Factory, Indianapolis, Ind. 
Branches: Atlanta, Chicago, Memphis, Minneapolis, New Orleans, 
New York, Portland, Ore., San Francisco, Seattle, Hamilton, Ont., 

Vancouver, B. C 


Tilted Position for Cutting on an Angle 


COPUODEERDRDUL EEUU DOR DERUEDUR DE OTEDEDE EEE EER TEU RER DEDUCED EEE UR OEE DEED EEUU EOEE DECODER eee e 


PTTL 
ETT TL 





TELL 
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Cut Toolroom Costs with the 


GREENFIELD 


UNIVERSAL 
TOOL GRINDER 








efficiency is backed up by the greatest 
possible rigidity in the column and 
table of the machine, and by unusual 
handiness of control. 


The true measure of the usefulness 
of a toolroom grinder lies in its attach- 
ments. For this reason the far-sighted 
design and careful workmanship of 
Greenfield attachments have created 


a reputation for exceptional 
speed in tool 


for it 
adaptability and 
grinding. 


All attachments are complete in 
themselves, requiring no time-wasting 


changes and adjustments. Their 


The Greenfield ‘‘Universal’’ grinds: 


Straight, ) 
Taper, 
Rose, 
Flutes of Taps, 
Tapered Arbors, 

Flat Keys, 

Gauges, 

Flat Bar Work, 
Slitting Saws, 

Small Internal Work, 
Countersinks, 


Reamers 


Spur, 
Bevel, 
Spiral, 
Formed, 
End, 
Angular, 
Small End, 
Gear, 
Convex, 
Inserted Tooth 


Counterbores 


Milling 
Cutters 


Cutters 


Let us send you full details on Greenfield versatility. 


THE GREENFIELD MACHINE COMPANY 


GREENFIELD, MASSACHUSETTS, U. S. A. 
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Capacity—22 x 8 x 12 in. 
Weight—1900 pounds. 


Frame—UNIT CAST. 
SURFACE GRINDER Powerful—Rigid—Accurate. 























Abrasive Machine Tool Co. 


F. N. MacLeod, Pres. and Gen. Mer. 
EAST PROVIDENCE, R. I. 


Agencies: Ogden R. Adams. Rochester, N. ¥ The BoyerCampbe Co., I t we M inery ¢ Ma nery ¢ 
Chicago, Milwaukee; Kemp Machinery Co timore: Manni Maxwell & M ‘ New ¥ Boston. I St S s 

J. S. Miller Machinery Co., Pittsburgh: The Motch & Merryweather Macl ( ( ( ( S & S ( I ‘ 
Vonnegut Machinery C Indiana} s; The C. H,. Wood 


Co.. Syr 1st Foreign t t & « I Aux | 
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Cylinder Grinding Machines 





BAXTER D. WHITNEY & SON 


Having purchased 
from the Brown & 
Sharpe Manufacturing 
Company the Draw- 
ings, Patterns, Jigs and 
Tools used in making 
their well-known No. 
23 Cylinder Grinding 
Machine, we have per- 
manently taken over 
the manufacture of this 
machine and can make 
prompt delivery. 


Write for 


Catalog and Prices. 


WINCHENDON, 
MASS., U. S. A. 





There is an 


American 


Suitable for Your Work— 





PRATT & WHITNEY 


no matter what kind or make of 
machine you may use. 

There is a type of wheel for every 
type of work that can be ground. 





START YOUR INVESTIGATION 
BY ASKING FOR CATALOGUE 








American 
Emery Wheel Works 


Providence, R. I., U. S. A. 





PERSONS & ARTER 





Grinding Wheel | 











es = ~~ 


BROWN & SHARPE 
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TOWNSEND 
DISC 
GRINDERS 


. GG Tow nNsEND, 18 inches 
x, e So, ° and 


Mass. ' z = 
<page 24 inches 


HOOEUERORDEROLOEOULOROGRONON ONES 


PUOUNOEORUEONOROEOOOHONOE 


seeenenans 


FUOTEOEOEOUDEOROEOEOECEOEOOOOUEOOOOECEOOOROROROEOED 


TH 


suilt by 


G.-S. Machine 
Tool Co. 


Fitchburg, Mass. 


CUCU 








TUT 


TCC bt 
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TELDAAAUAAEEDOREODEDENAEDEREELEEEN Tu seen SU 


“Webster & Perks Heavy Duty Universal Cylindrical Grinder 


Rigid construction, with best of materials and workmanship, insures accuracy of this No. 1 (10 in. 
x 30 in.) Universal Cylindrical Grinder. 


ia 





Accuracy guaranteed to compare with 


sHAUEEOUOUONGUSUOUUREOOOOUOOOELOOEREDOANAEHNAIEg 


any similar machine made by any manu 


facturer. 





Has many —— features not 
found on other machine f this type, for 
instance, internal grinding attachment and 





counter-bracket as poe is dead center 


pulley are Ball Bearing—countershaft is 


OTT 


Hyatt Roller Bearing throughout 


CUUTEEREEEEEERT Dade 
FECEEN TEES TECLEELTTEETTTOV LEP TEEEAD TT TEET ELEC ELET ERTL EEA TOR ERA LEP ORENTTENOTERA TERED ONE DAOPENOU EAU ORAD OEM ORAU PAU ONAOSNOOSANOORT B 


Automatic Cr Fe iple, ri 
i rate id reliabl i 1 ad) table I 
fet n ) 1 to .0U4 y 


TE 


simply turning knurled nut 


Fast and slow table speed obtained by 
shifting quick-change gear lever in front 
of machine, which with four step cone 
pulleys on countershaft gives (8) table 


speeds, from 7 in. to 70 in. per minute. 


Ae 


COVUATU COOTER EV OSUTET ENA TAN CENTRO DOO EEA ENERO EN CEO COON 


Many other features and speci- 
fications in bulletin No. U1. 








The Webster & Perks Tool Co., Box 1000, sdieinnintt Ohio, U. S. A. 


LOCUTEEOEUEDODEOOUELEUEOEOCNGAGELECDEETEDERECECUUEOESEDEGEECOCEEERERETEEE TEE CEC CUTER CECE EU CCEUCEECEECELECEEECECCUR CECE CACORE CEC ECEECLORAT EE MARE OT EE CE TERE EEE CUEUURU ENT OOC DEO EEO OORT TONE 


ALOPVNTET ENT ETEN rerreerrr eerie 
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JERE TT MASS x. 


wheel 


Wet Tool Grinder 


thi ighout nad includes a 


il chines so that you 
I f tools. Our standardization means reduced 
ency for Blount Grinders 

equipped 
Vertical Centrifugal Pump which we 
ant supply 


Ask your dealer or write for illustrated catalog showing 
our complete line of grinding machines and speed lathes. 


J. G. BLOUNT COMPANY 


Woodland Street, Everett, Mass., U. S. A. 
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| For Heavy Grinding at Low Cost 


Our Special Corundum Wheel is made especially for 
the Blount Wet Tool Grinders; they make a combina- 
tion that cannot be beaten 
does not glaze easily and in addition is hard enough to 
stand heavy grinding without frequent dressing. Cost 
slightly more but last so much longer than an emery 
that they actually make big savings. 
carried in stock for quick shipments. 


BLOUNT 
Wet Tool Grinders 


For twenty years we have specialized in the manufacture ot 
1 benefit by « 


The wheel is free cutting, 


Wheels 


yur wide experience in this 
first cost and 


with self-oiling bearings 


of water which may be 

















‘, EOL RET ae 
' < . . “ee 







The process of Vitrification permits of a cool 


wheel even at highest speed. An open porous 
structure, with perfect uniformity of body and sur- 
face, combines to effect a fast cutting and long 
wearing wheel. 


A bond as tough as the abrasive unites with the 


crystals in baking, and unifies the whole. 


The resultant product is not only free cutting 


but free from the tendency of heating and drawing 
the temper from tools. 


What are your requirements? 


ree ee \ 
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A Grinder You Can Use on All 


Kinds of Work—Such as 
Piston Rings, Saws, Dies, Etc. 


A perfectly controlled precision ma 
chine of wide range, more than amply 
powered, is rigid, can remove stock 
rapidly and finish to limits of .QOOS in. 


An important factor in the rapid pro- 
duction is the original design of the 


Persons-Arter Chuck 


which affords uniform holding power 
over its entire face 5U greater than 
any other chuck on the market. 


The Persons-Arter Machine Co. 
Worcester, Mass., U. S. A. 
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| lat Ss the kind 
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7 oO 
»’ ; 
needed these davs. Ease o 
nd convenient gayustmel 
peed Possible m This 


Phis Grind : 2 
eri nan 
nave ¢ 1 ¢ ited am incorporated D 
tf their cessity 
Ihe Vertical Range allows table to 
12 in. below « f spindle. 


Probably YOI 
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No. 2 UNIVERSAL 
Tool and Cutter Grinder 


It is yours for the asking. 


The Woods Engineering Co. 


Alliance, Ohio 








} 
| 
ad 

















“STERLING” 


GRINDERS 


UNIVERSAL TOOL AND 
REAMER GRINDER 


Built for close accuracy, speedy production and 
made completely universal in all movements. Table 
revolves entirely around head; wheel can be used at any 
angle—a profitable tool room grinder. Ask us about it. 





PLAIN, UNIVERSAL OR 
CRANKSHAFT GRINDER 


Strong, rigid, heavy, accurate, a manufacturing grinder. 
Three sizes, taking work from 50 up to 72 inches be- 
tween centers. Hand or power feed table, three-point 
suspension by means of which weight is carried at 
same points and strain always comes through same 
channels; many other features. 


McDONOUGH MFG. CO., "0%. Eau Claire, Wis. 
YOUNG, CORLEY & DOLAN, Ine. sew York cr 


New York District and Export Agents 
PHILADELPHIA-—L. R. MEISENHELTER MACHINERY CO. 


—_——SX 








| 
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New Yankee Drill Grinders reach 
the 100% efficiency mark in correct 
drill grinding. Hand ground drills 
are only 40% efficient. By using a 
NEW Yankee you can save half of 
your drilling expense, half your drill 
cost and half your drill grinding cost. 


Write for our elaborate catalog. 


Wilmarth & Morman Co. 
1187 Monroe Ave., N. W. 
Grand Rapids, Mich., U.S. A. 


Also Manufacturers of Surface and Universa] Grinders 





c 
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Maximum Efficiency 














MaxF GRINDING WHEEL CORP. 
Chester, Mass. 


Chicago Branch, 15 and 17 S. Clinton St, 
Hoffman & Meyer, Selling Agents, 





S010 eee eee 





The Grand Rapids No. 2 


The most truly UNIVERSAL of any grinding 
machine made. It will grind every shape any 


other machine will handle and a lot beside. 


Copiously illustrated circular free 


Grar-d Rapids Grinding Machine Co. 


33 Ottawa Avenue, N. W. 
Grand Rapids, Michigan. U. S. A. 


Hittin 


me 


LL 





TELL 


i Ty 


TOT 


DETTERDCE ERODED TERENETTEREEN ie 


Se UCC CULLULUCUCE COUULCCLCUCECELCUU LLL ee CEC CC CeCe CCC CLC Uh 
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SURFACE 
GRINDER 


Ur 





Hn 


Adjustable Taper Spindle 
All Surfaces Hand Scraped 
Graduated Feeds 


TLL 


150” 


Write for Catalogu 


NEW JERSEY MACHINERY EXCHANGE 
NEWARK, NEW JERSEY 


seUnenannent TEL wet non 
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PATCH & S¢ 
COMPANY 


S. B. 


Labor Saving 
Machine ‘Tools 





Rapid Reduction Lathes for the heaviest cutting on shafts 


and axles. 


grip hold-fast for poppet spindle. 
Extra heavy tool post. 


lubricating tool. 


The massive construction and great power of these Lathes 
make them capable of heaviest cuts tools will stand. 


Large diameter spindles and steel 


centers. Double 
Stee! feed rack. 
Power pump for 


Geared feed. 
One or two saddles. 


VOT 





Shafting Drill Grinders 





instal dageaeneaieniin COC 





INS 


Emery 
as 


\ second-class 
Wheel Dresser is 
much out of place in a 
first-class shop as a 
carborundum in 
a human eye 


The 


THOS. WRIGLEY 60, 


504 So. Sherman Street, 
Chicago, HL. 
& Hickman, 


bit of 


Agent Buck 


Ltd 2 and 4 Whitechapel 
Read, London, England. T.P 
Walls Tocl & Supply ¢ 75 


Walker St. New York Cit 


Eastern Age 


WRICLEY S EMERY WHEEL DRESSER 





= a = 
: : : lool Grinders 
| ATTLLLLLLLLLL LEE ELLEEEE 
an sheen ae ee SUGERSERCOROUEEOGGGEOGEEORED ORR DORE EEEEONS Sin 1! 
= a ~ = Y ™~ ° E 

WE M. AKE REAL GRINDERS : : TAKE 

In sizes from 10 to 20-in. : IT 

= wheel capacity. Large chain Z 
: oilers, Graphite Bearings. g OUT 
: We ship the day we receive Z 
= your order. : REMOVE 
5 Send for circular on any oe z 
5 ular size or mplete catalo : IT 


Streator, Illinois, U. S. 
Lo Agency 





A. No. 1 
$1.50 
Each 
















Dresses the Wheel and Protects the Eyes. 


SOU 


SUUEAU TED UAUDERA DEA TOUTE ACEO PERE TEU EE TEE DER EE DED ERUDEE EERO POL EEATEED EEO EE LEN EOU ERE AEA EAOREOOREETODETEEOTEN DDE 























































© eu avevuenvarenneseceacenseneegenerenvencescereverereereersvaeatcenrnvciny TELE PUOUUEOOROUUOOERUOOODNGAUOEEEEOOOOROOOUOEOOOOOOOAT vettNaaAN 
SSUUUPONOOTENU ERE UEE EEN CERA CER EUUA TEETER eee Jee eee 
: Safety First? | 
2 The material in HAMPDEN COR- z 3 
> £ UNDUM WHEELS comes only 2 = Yes, certainly, safety first, : 
be from the Corundum Hill Mine in 2 = last and all the time. But 5 
: North Carolina = 2 that d not mean you must 5 
= ' ; , = = < agaoes 0 al ou > = 
: Perhaps that fact doesn’t matter = = , ; ; = 
: but we can point to a host of twenty ' 3 overlook the cardinal vir- 5 
2 five year customers who think it . # tues of efficiency and econ = 
: doe = = omy of operation Our - 
= We solved your grinding troubles = Jo = ee | : = 
: whatever they »re—years ago. Ask us. a Model 56 grinder combines = 
: . . = = these with the highest possi- = 
E Hampden Corundum Wheel Co.  # aaa f = 
: “Grinding Wheel Makers for over a = ble degree of safety = 
= Quarter of a Century" = = = 
= Springfield Mass. = = = 
: : Forbes & Myers = 
= = 170 Union St., Worcester, Mass. = 
= wunnannnne CECOUEEOUEEOEL AGO DORE OUEOTEROORERTOR EOE ' sree CUUEOUEDUEDACUDOEROEOCATEEDE SUDO EDEDT EDT 5 Suvvsvuvvcuvceannenneneevavovussvuocacenceecasnesvssuscuenesesveentennin ! TELE FODEUEOEUERTOREDONEGGEES tte 
——— _ 


A New Faster Cutting Wheel 


ie White Heat Abrasive Wheel is 
from an exceedingly high-grade French ab 
welded together by a totally new process 
tense, electrically controlled heat. It cuts 
than any abrasive wheel previously k 


made 

asive, the metal. 

in in- 

faster than ordinary 
nown quantities ) 


48-HOUR DELIVERIES ON REPEAT ORDERS. 


EAT PRODUCTS COMPANY, 


and it lasts longer. It 
A White Heat Wheel costs very 


and is worth a 


less tendency to heat 


little 
VW hen order ed 


more 


wheels (no more 


great deal more. 


Prices on request. 


FRAZE 





PA. 





R, 
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“Safety” : 

a ety The Connecticut Universal Grinder : 

Grinder : 

: Circular 
= or = 
= Complete = 
Any Water Flow Desired *“” : 
i Always just the ator’s convenience. g ’ : 
: right amount ; of There are many E YLINDRICAL, external, internal, surface and cutter grind- : 
= water — slopping other features. = ing can be handled on this machine with remarkable ease = 
= = = and adaptability The unique column construction allows = 
= over prevented by Write for large new = = the table to swing in a complete circle, and witn the head fastened a 
z the large bowl. catalog—it has all 3 : Rag — By Povek ia Bited with d poet th apron. med It, 3 
= Designed for oper- the details. = = receive special collets for grinding small cylinders—a valuable 2 
- = = feature for toolr E 
Safety Emery Wheel Co.  ,,. : 
: y tom © 7. f : = Middlesex Machine Company, Inc. = 
: arch St., Springfield, O. 3 = 
= Ss f Middletown, Conn., U.S. A. = 
2 Foreign Representatives: Farmer & Co. London, Adler & Eisenschits Milan. = = = 
TT Cee ELL ! in E TOUTE sveenconcceceverevnececeeeeeoneveveavveeeeeeeeerennveceevvecneveceeeecuncenedsseeneeeeeeentnntte 
10 PTET LELLLOL LTPP teri rte itt ier ig] 
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Them By 
Hundreds 


And so we can sell a 
superior machine ata 
moderate price with- 
out sacrificing any of the advantages of 
the more costly machines. 

THE WATERBURY GRINDER 
grinds rapidly and accurately, all flat 
surfaces, dies, punches, planer, lathe and 
other tools. Has adjustable table and tool 


EEE LULL 


Sharp Tools for Quick Work 


Improve the quantity and quality of your work by 
grinding your tools on the 


STERLING 
Straight Wheel Tool Grinder 


Water supplied in just the right quantity for cool 
grinding without splashing. You don’t have to 
bother with pumps—our device is simple and can- 


rest with large radius of travel. Rigid, not get out of order. 
3-point table supports giving great steadi- _ 
ness. A reliable, practical grinding outfit. Write today for complete details. 


The Sterling Grinding Wheel Co. 


Ty Gin Sicko & Jelmeen Cae Watechure, Come. Broad Avenue, Tiffin, Ohio 


= PAOUADETEETETEASEET EEN TETTEREUEEETEDETERETEEAEEUEEEAEEEEEEOOEPO EET TORE ONTTOEU TEED TRODENT ERS REO EEE EOET PERT TORO TEOOROOT TET OENY TEOEECEOTEDU REO EREOT EIEIO wit PTT 4 
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No. 1 Fraser Uni- 
versal Convertible 


Grinder — 


is particularly efficient on tools, 
jigs, fixtures wher speed of work 
ing 1s as d iS exacting pre- 


CISCTI¢ 


er emhcien 


Its capacity is:—Cylindrical work 
Sin. x20in. Surface work 6in.x 20in., 
and up to 8 in. in height. 
| 


je trave 


ute Work 


The complete specifications 
will tell you the important 
part this tool will take in 
increasing your production 
and profits. 


Warren F. Fraser Co. 


Westboro, Mass. 
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h scienti wccuracy in fraction of 


LATHE CENTER GRINDER 





; — / Send for 
. ta ey : atengh: JOM tage’ onseseng Bookiet**A”™ 





tenn 


The Neil il & Smith Electric © Tool Co., Cincinnati, O., U.S. A. 


PT TIL) 


SRULOUTCULECEDULEOODCEEOOOPODE DOL EREEOEROUEOEDER ECL ECOEOEEOEEES 


HOUEAGNOONOEODOO DO GEN NOE POPOTEEEOUEREONEOOONE COC eee 


End View 


Grinding Wheels True 


Tl 


tren 


Ceeaeenennenenny 





= Ww FRANCIS ) I l rhe = 
= w ed r Vothi = 
~ the ha | I 
N n 1 Lar ( H il and T 
3 all cle I r Ask | " ice Allow 
¢ send 1 assortme ion a ir expense = 
w = 





Francis & Co. 


50 State St 
Hartford. Conn. 


~ ie Tr POVUUEAUEDAEOORUEROLLOCURER EOE EOEEA ETE COURECEE LEDER CODED COLUUEAT EERE 





THe 


Surface Grinder 


Have you enough work in your shop 
to make the use of a big machine 
vorth while? Or is vour plant on a 


TULLE GL 


var with our own, where It: need was 
responsible for the birth ot the 


BRIDGEPORT 


Surface Grinding 





THUTETETETTUET 









tereeeeennnt 


Let s tel] why & ( f the 
inding jobs in the average shop can 
handled better by th Bridgeport. 


The Bridgeport Die & Machine Co. 
Bridgeport, Conn. 


UU 
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A General Service 
Grinder 


This sturdy LaSall 
Micrometer Grinder 

is adapted for g ! 

or tool Ww 

















Heceeneneecciaianl 





} st 


Special f q 
La Salle M: nor tt & Tool Co. 
La Salle, Illinois U. S. A. 
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Full Speed in 6 Seconds 


is an unusually quick start but there are many “un- 
usual” features about the Standard Economy Motor- 
Driven Grinders. The automatic pedal starter speeds 
up the operation of the machine because it saves the 
time to throw a shift a belt; it 
saves the electric current also, because it stops the ma- 
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Reid 
Surface 


- Grinder 






Starts quickly, 
stops quickly, just 
pull the rod. The 
Reid will grind work 
18 in. long, 6 in. 
wide and 12 in. high. 
Positive cross feed, 


UT 





CUVEDEDRDEOE DED ONCODEDEDE ONT OCUEUEDEDEOEOTEROOE EHO 


necessary switch o1 


not a friction. 

















chine the instant the operator walks away 


electrical 
to do 


Ihe machine contains all necessary appara- 


FECUUEAOUEUAUEREUUESASEOAOOCOOOUOEROOODERERD ESOL OOEAOOO OOOO OREO DORODENENEOONNS 
TOCPUEDEDEPOEOE DEDEDE CEU AEEL EEO ECO D EOD ET EET CEE EEE EEE 


i tus, fuse blocks, etc., so that all you have is to 
: connect the wires 
: Alternating or direct 
= current can be used. 


rhere is no additional 
expense for installing 
1 separate exhaust 
system nor an addi- 
tional motor for carry- 


“Reid” 





The 





can always be ing away the dust be- 
ae shee anlar cause the eyxhaust fan 
ate work. il is mounted directly on 
partsinte the machine, belted to 
changeable and 


the motor spindle and 
starts automatically. 


; 


all scraped parts 


fitted to maste 
gauges We 

stand back of This mechine is abec- 
every Reic ; 

Grinde: Send lutely safe. 


—ewene O 


USA. 


for circular and 


details. Write today for our 


interesting Bulletin. 


UT bd 


Marschke Mfg. Co. 
Successor to 


Standard Machine & 
Electric Co. 


Reid Brothers 


Sales Office—167 Oliver Street 
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MULE TTT Th 


c 


wag SA Boston, Mass., U. S. A. Indianapolis, Indiana 

everly ass. : i ‘ G 

7 Builders of High-Grade Machines since 1900 
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A Union Pacific 


Handling Larger Die Work 


This new machine has been 
brougnt out to meet the de- 
mand for a larger filing ma- 
ching 


“HARTFORD” 
Die Filing Machines 


will handle a heavier class of 
work in additicn to the small- 
\ er sizes. Top plate is 8 in 
square and stroke of file is 
} in. Machine makes 600 
strokes per minute, 
weighs 51 Ib 


r 


ae 


L 
aoe 
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and 
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Write for complete details. 


The 
Robinson Tool Works 


Inc. 


UL ed 
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“It is the Best 
Dresser 


Used in Our 












Tool Room 
Foreman says 
of the 
Desmond 
Huntington 
Dresser: 


FUUEEEDEDEROEOEDEDEDEOUOONOETEDECEONTE RENCE EET Et EEE 


Ever 


PECUEOUETURLORUU DOE EEOE ECC H OCT OCA CELE CEEAOEOE EEE 


Waterbury, Conn. Sh 29 And he is 

PETTOOE EEE EUEETESTRDERTEDT EOE EOE EEO TERTEDOERE ETAT EETE HUCUUEO EAU EDO RODEO CAOUUDEOEECEOOOOERCEO EER OTOREOEOERTEODETEEOEO TE EO SAVER TEED ORAOOES op. on ly one P if 
PTC al many W h 0 = 

* . have said the 

Any File Will Do same If you 

don't know the 


It is not necessary to babbitt the files 
other means to hold them in the 


or ust 
An adjustable chuck is prov ided 


head 
which will hold standard straight file, 


IU 
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SMOND Hunting- 


[>} 


ton Dresser, and 2 






also making it easier for the operator = others members of our 
= to see the work The N & W Die Fil- = l 

= ing Machine will do more and better = ine, : 

2 work Circular No. 300-A describes = Write for catalog showing our complete line 
it. Write toda; = of grinding wheel dressers You can select = 
= from it the proper tool for any kind of grind- = 
= = ing wheel. Any of our Dressers sent on = 
= Also manufacturers of Dwight = approval. : 
= Slate Marking Machines, ——s = = 
E and Polishing Machines and Stee = D d x 1 ? ‘7 : 
= Stamps and Steel Die Engraving = = esmon -Stephan N fs. Co. : 
= Work. = 3 a : : 
E : Urbana, Ohio : 
: 7 J = a The Canadian Desmond-Stephan Mfg, Co., Ltd., Hamilton, Ont., = 
Noble & W estbrook Mfg. Co. = = Distributors for Canada = 
sy Stree artford, Conn., U.S.A. = = Alfred Herbert, Ltd., Coventry, Agents for Great Britain = 
= 7 See See oe : = = Manufacturers of the Diamo-Carbo Dresser = 
aT MM ee aunt DUO ECUCLECCUE CECE CUCCUOCUCCUCUC COR UCUCUCUCCULUUCUC CULL LLL TELL 
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MITT werner otis 


"You need AUBURN BALL BEARINGS ae Friction Problems | 


SN Te NE 









COUUUECTEECECECERUEEECET EEE 


UL 


, > ~ rT ; 7 
Steel, Brass and Bronze Balls y Write for bulletins or state your problems. 


_ Auburn Ball Bearing Co. 25 Elizabeth Street, mnemeater, N. Y. 


COUEOHODECEO DOC EE TAG OOOEN POOH CEES ONES OT Dateneeceaceecnant UU TUPETEEALEECLEE ETE n 
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Northern Cranes E “TOLEDO GRANES” ners aT 





| Electric He ists for Stand 
or ( Bucket servic 

















Spans evvcuesaveeanucennenggerensneesscenyinsnes 


rm more ut them 
NORTHERN ENGINEERING WORKS = = THE TOLEDO BRIDGE & CRANE CO. 
DETROIT, MICH. U.S. A. : a3 700 Dorr Street TOLEDO, OHIO 


un si LOL PUL CUCU LCL ULE LULL LUE ULL THC 


TELE 


~ Ball and Roller Bearings 


ALL TYPES 


THE GWILLIAM COMPANY 
ENGINEERS 
MECHANICAL SPECIALTIES 
253 W. 58th St. (at Broadway), New York, N. Y. 
Branch Office: 1314 Arch St.. Philadelphia 





min CUUPECOOOUUREATOCEOTEIDOG ic -; COCO EEC CEE 


Annular Ball Beari 
<KAS> Sigua Doe or) ®* <SRB> _ improved Tipe 


per 


Taper Roller Bearings 
i Special for Fords) 


STANDARD ALLOY STEEL. BALLS 
Ftadgo White oilh WireWheels eee, 8sese25-~: 





INDIANAPOL! 82 2 Hume “Mat 181 + Bu ilding 


BOSTON 163 Massachusetts Avenue 
CLEVELAND 2062 Euclid y oes 
SAN FRANCISCO 41 Spear Street 








STANDARD ROLLER BEARING CO. 


Philadelphia, UJ.A. 
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ee material must be raised an 
lowered—or transported—long or short dis- 
tances—with speed and economy, there you will find 
a good place to employ a Link-Belt Electric Hoist — 
no matter what the product handled may be. 

The illustration shows a Link-Belt Electric Hoist in the 
act of raising a Loading Boom” which is used for loading coal 
(without breakage) into railroad cars, at coal mit 

Tell us what YOU handle and let our engineers stu 


and suggest an economical method of transporting that will cut your costs, 
save labor and increase your production. 


LINK-BELT COMPANY 


ly your problem 


PHILADELPHIA CHICAGO INDIANAPOLIS 
New Y« ork 19 Broadway Portland, Ore t tand Stark Sts 
49 Feder t > Francisco at Marke st 

ttaburgb ark Bide l igeles 161N. Los Ange t 
Louis Na a! Rank Bide \ to, Can Link-Belt ¢ Lt 

W ilkes - Fears re nd Nat Bank Bldg I Lir & t Kida 
M 418 8S. Third St Louis Ky b k Wet jtarks Bidg 
Kansas % ity, Mo 407 Finance Bidg Knoxv We . T nr bb. T. Blakey, Empire Bidg 
ttle 576 First Ave., 5 Kirn McCrossin & Darrah, Am. Tr. Bidg 

w 0. Hin Hib ern a Bank Bb! 


















Buying—A MERICAN 


Through Years and Years 
Of Exacting Service 


In all kinds of machinery— Battleships, Airplanes, Armored 
Cars, Submarine Chasers, Trucks, Farm Tractors, Mlachine Shops, 
Factories, Gas Engines, Elevators, Escalators, Windmills—even to 
running untouched for years in the dust and dirt of a hard-worked 
Rag Cutter 

These oil-less bushings have constantly been proving their 
worth for more than a Third of a Century. 


Genuine graphited oil-less bushings are needed right now in 
exactly the kind of machinery you are using. In that machinery 
there must be bushing places that are inaccessible, difficult to lubri 
cate, liable to neglect. Those are just the places where the wear 
begins, where trouble starts. 


Insure your machinery against neglect—make it last longer, 
run smoother and more efficiently, without holdups and breakdowns 
by installing BOUND BROOK and NIGRUM Genuine Oil- 
less Bushings where indicated by the experience of other leading 
manutacturers. 
These bushings need no oiling—no attention whatever. 
Oiling will not hurt them, but with or without it, attended to or 
neglected, they continue to operate smoothly and efficiently. 


Write us for proof of their efficient service 
in just the kind of machinery you use. 


Bound Brook Oil-less Bearing Company 


All genuine graphited oil-less bushings have always 
been made at Bound Brook, U. S. A. 


Bound Brook, New Jersey 


BOUND BROOK & NIGRUM 


Trade Mark Reg. U. S. Pat. Office Trade Mark Reg. U. S. Pat. Office 


Oil-less Bushings 
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No Limit to 
Usefulness 


HE field of usefulness of a 
Ford ‘| 


ibloc Chain Hoist is 
practic: 


I 
, 
il 


ly unlimited It’s 
hoist that is extreme tabl 
easily and quick] set 

pendabl 

be hun; 

Ford 

mannet 

advantage 


Moreover the 
ot rder 


ing parts are 1 
vatented LOOP 
GUIDE prevents th 


nd damaging 


Further details of construction and 
our 5-year guarantee in Catalog 3. 


FORD CHAIN BLOCK 
& MFG. CO. 


Second and Diamond Streets 


Philadelphia, Pa. 
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‘*..the industrial forces of 
the country, men and women 
alike, will be a great nation- 
al,a great international ser- 
vice army, a notable and 
an honored host engaged 
in the service of the nation,, 
and the world.”’ 

President Wilson. 


PcH.CRANES 


have lightened the burdens of 
the service army, quickened the 
wheels of production, and re- 
mained standard in performance 
at this time of supreme test for 
the tools of American industry. 
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Pawling & Harnischfeger 
Company 


MILWAUKEE, WISCONSIN, U.S.A 
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The Super-Service Leather Belt 


The Higher the Price of the Belt You Buy, 
The Less Will You Pay for It 


Sounds paradoxical, doesn’t it? But the hard, cold facts 
of experience prove its truth. If you haven’t already 
learned it, you will, some day. 


Don’t think you have paid for a belt when you have bought 
it. That’s only the beginning of the belt cost. 


To that first cost must be added the cost of every repair or 
adjustment on that belt—everv hour the machinery it 
drives is idle—every dollar of the value of the product 
lost by that idleness—every pound of coal wasted in its 


inefhicient transmission. 


And experience proves that the extra first cost you will pay 
fora good belt, minimizes all the after costs—so that 
the total sum chargeable to that good belt is actually 
less than you will be called upon to expend for a 

“cheap” belt. 


Since 1835, the House of Ladew has made and sold belting on 
the principle that the last cost is the only cost worth considering 
seriously. LADEW LEATHER BELTING has never had a 
price appeal—except to those accustomed to make searching 


inquiry into all the elements of value which each price covers. 


Ask Ladew Engineering Service to show you just how and why Ladew Belting will save you money. 








Since 1835 





The Original Water-Proof Leather Belt 
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The Tilton Endless Belt 


His gh- spe ed pariat 
drill pre etc., really require, to produce best results, 


hines, internal grinder ensitive 


in endless b belt drive. 


Many “so-called” endless belts of leather, rubber and 
fabric have been brought into the market. Some have 
been more or less successful. All have had the objection- 
able feature of being “‘made endle 

The ‘Vilton Belt is woven endless—in one continuous 
piece. ‘There is neither lap, splice nor seam in its make- 

| ] 
up \ special treatment of preshrinking precludes any 
possibility of the belt stretching in use, and moisture or 
oil has no effect upon it. We urge you to convince vour- 
] 


t of the extra service that’s built into Tilton Endless 


Send us the diameter and width of some high-speed 
We'll send a sample 


that you may try it out in actual service. 


drive that has given you trouble. 


Arthur S. Brown Mfg. Co. 


Tilton, N. H. 
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. . 
Three Belt-Buying Basics 
SSS “ 1 < aN 
SN LEATHER TANNAGE STANDARDIZATION 
SS Of all belting materials, Belting leather requires Power transmission needs 
SS S\ leather is pre-eminent for a special tannage We fall into comparatively 
May long wear under hard tan nearly 300,0 hides tew classes. For each one 
usage: Tor frictional grip a vear for belting use, ther is a Grrat & 
= on pulleys; for standing giving you two great ad Knight Standardized Belt 
, the strain of main drives vantages: All our belts That means a belt which 
\N and the side-slap of are ot leathe: ot the is scientifically built for 
\ shifters; for ease of re best possible quality for actly the class of duty 
pair and_= splicing; for belting requirements. Our to be performed. It is kept 
j minimum power-leakage ; enormous stock hides uniform. It pays us to 
\ for that light-aveight plia enables us to maintain a mak it standard = for 
\ bility, firmness, and elas- uniformity throughout our quality, becauss pDavs 
ticity which good belting product that can be as- mill-owners to make it 
\ | must possess sured in no other way. standard for us¢ 
\ Many of the best-belted pl ints ask us to specify the belting for every 
\ pulley. [ry the plan yourself. “Then, when buying call for “Graton 
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Brand or equal.” ‘This won't commit you to buyin 


& Knight 














































































belts. It will put your buying on the one basic consideration the 
work to be done. 
\ Write for information about Standardization as applied to Belting 
. The Graton & Knight Mfg. Company, 
] Ou Leather Tanners, M ers t Belting I Leather. i 
Leathe Pa 5 t — ~ 
Worcester, Massachusetts, U. S. A 24" Spartan Doubl 
Ss BRANCHES AND DISTRIBUTORS IN PRINCIPAL CITIES 2) z “Belt 
\ Wa Bos Pt ete < 
=== = + 1 Wass 
> ss = prameeey) 
Sis 
’ f 
wi 
7 2s 
Standardized Series 
LEATHER BELTING ! 
Tanned by us for belting use | | 
>. : iD i 
ae aemeemonneemnnssaneen J] 
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2 ecne fj eo? Outwears Smoother 
The Best Bronze than 
| 8 Metal Grease 
] | i B ‘ 
Ok ciel (No. 3 of a series) 














wep 8 ine $128.49 Saved 
* oH by ONE Arguto Bearing 











| The money invested for most forms of insurance 
represents no saving except in the event of an acci 
j i) dent or of a calamity 
\ Ordinary forms of insurance do not prevent the 
se accident or calamity 
- Arguto Oilless Bearings are Shut-Down Insurance 


that saves you money and at the same time removes 
one of the causes of frequent shut-downs—bearing 


trouble 
Argutos run for years without any attention what 
soever,—no oil—no frequent renewals, such as are 
© 1918 Arguto Oilless Bearing Co, necessary where bronze or metal bushings are used 
Areutos are insurance against the idleness of men or machines due to bearing troubles 
ie 
( \ d $128.49 on material and inst ition char tion in 45 tl 
Ins \ t I mat for the 


ARGUTO OILLESS BEARING COMPANY 
147 Berkley Street 
Wayne Junction Philadelphia 


ArcutoOlless Bearings 









— Look to Your Shafting 
~~ for that Power Wastage 


[t's there in bigger proportions than you suspect, because the shafting isn’t nearly as 
straight as you think. Numerous tests have clearly shown that a quarter to two- 
thirds otf the power generated never reaches the required point—is consumed by 


avoidable friction. 


Inaccurate Alignment is the Chief Cause— 


crooked shafting that comes from haphazard methods and quickly handled and adapted to all conditions 

: ‘ it ar ba ye ae —_— ding fried nig doer pag en SEEN Dees See Hye Ener See 
wel And o frequent and accurate aligning in the KINKEAD DEVIC! It saves most of the 

will prevent it—will save the coal pile lo make power lost through friction that you consider “normal” 
‘ gning cal calls for a simple device, easily and unavoidable. 


We Will Prove It—In Your Own Shops—Without Obligation to 
You. Just Give Usthe Word. Anyway, write for our 
Illustrated Catalog No. 10, telling more about it. 


KINKEAD MANUFACTURING COMPANY 


45 HIGH STREET, BOSTON, MASSACHUSETTS 
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Belt Lacing Machine. 


operated by hand or 








With a ea ackson” one 


at a saving of 75°% in cost of supplies over any 


The 6000 inches of belt 
“Jackson” sent out makes it possible for the machine to return its cost before 


The Supplies Are the Least Con- 
sideration When You Buy a 
Jackson Belt Lacer 
You are not loading a “White Elephant” on your hands when vou install a Jackson 


man can lace any belt equal to a skived and glued joint 
other tvpe of belt lacing machine. 


lacing and the othe: 


new supplies are needed 


Ihe Jackson Belt Lacing Machine is made in s¢ 


power as desired. 


Get all the facts before you buy any kind of belt 
lacer — Write for the Jacksen Book today 


Birdsboro Steel Foundry & Machine Company 
Birdsboro, Pa. 








ALLE: 


They Lost a Deal Thru Friction in 1716 


Buy Liberty Bonds 


supplies furnished free with each 


eral sizes and may be either 





We have got to win this war. 

















TODEEENEN TET SL EL Cbd 


This old machine 
drilling touch-holes must 














have killed more power! 
by its friction losses tha 
is wasted todav by twenty 
up-to-date drills 


CHAPMAN 
Type 
Ball Bearings 


HOT ee 





Write us for the full Style B 
[ype Ball Bearings. 
story about the Chapman 


Transmission Ball Bearing Co. 
INCORPORATED 
1050 Military Road, Buffalo, N. Y. 


nin 
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CUCUEUEEEAEETAUEAAAEAN EUAN EEUU TUTTE eee TEEN TTEU TEE EE ee eReA TEEN TEEN TEN ATEN EEE Tee 


New York Philadelphia Cambridge Chicas 


VUVEFVGEUCSUOUETOUET ERC TEG ATEN ELIT 


VORUREVUETUERENEEONETEDEN NCUA EANEL NEE \ TEE ALLL " Huneroenann nant HELHETVES 
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For Lifting 
you need the 
Yale Spur-geared Block 





In every business there are loads to 
be handled. This speed, 
capacity and safety. 


requires 


TU 


economy, 


un 


\nd no matter what your business 

be, no matter what your load 

p! there is a Yale Chain 
Block to meet the condition. 


npiems are, 


Yale Spur-geared Blocks, 4 to 40 
tons, are giving satistactory, depend- 
ie service throughout the world un- 


der all conditions of us« 


CUPTDEUTU PELE 


Each Yale Spur-geared Block must 
exacting test betore 
tactory: It must handle 


the rated ton (50% 


meet this ver\ 
( ng the 
3360 pounds to 


ovel load 


[he guarantee is in the block itself. 


For ate by Machinery 
Supply Houses 


Put your hoisting problems 
up to us. 


Hehecegadaaaeein 


ASK FOR NEW CATALOG 





For factory locking equipment use 
a Yale Master-key System. Write 


us for particulars. 





The Yale & Towne Mfg. Co. 
9 East 40th St., New York 


VOU 
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BALL BEARINGS 


Patented) 


Service—that is what the buyer of any 
machine pays for. The one measure 
of the value of that machine, to the 
purchaser, lies in its capacity for ren- 
dering productive, profitable service. 
And this service capacity must be a 
thing inherent throughout every de- 
tail, from the least to the greatest. 
There is no such thing as “a minor 
part” in a successful mechanism. 


No part of a machine has 
heavier responsibilities than 
the bearings. No part is more 
vital in the scheme of sus- 
tained production than _ the 


bearings. "NORMA" Pre- 
cision Bearings afford ma- 


chine builders the maximum 
of bearing serviceability from 
lowest to highest speeds. That 
bold statement we are pre- 
pared to prove with cold facts. 
Your 


Be Safe. See that 


Machines are “NORMA” Equipped 


THE NORMA COMPANY OF AMERICA 


i799 BROADWAY 


B ull, Rolle ; 


NEW YORK 


Thrust and Combination Bearings 
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Buy Libe rty Bonds We have got to win this war. 



























et Steel Castings Quickly 


for repairs or new work by installing a SIDE-BLOW 
CONVERTER as shown below. 

Puts control of production in your own hands and in- 
creases output. Avoid delays 
and expense of sending pat- 
terns outside. 





Nothing mysterious about 
blowing steel in a Whiting 
Converter. We furnish com- 
plete instructions, also serv- 
ices of expert to start up plant 
if desired. 

Catalog No. 129 yours on request 
Complete Foundry Plants 


Designed, equipped and started 
in operation. 


CRANES OF ALL TYPES 


WHITING 


FOUNDRY EQUIPMENTCO 


2-ton Whiting Converter. Tilting mechanism motor-operated. HARVEY-ILL.U.S.A. 
CHICAGO SUBURB. 
All gearing enclosed. 





























_ SOMETHING 
NEW! 


of Polishing and Finishing 


PATENTED 


r “SHE “Blevney” System, as contained in the Blevney Patent B-6 Polishing and Finishing 
Machine, offers a decided improvement over the present method of bufhng and polishing. 
You will note from the photograph and diagram above that the patent cushion wheel of 

this machine provides adequate clearance for chips and eliminates the one great objection to 

the present methods—that of chip collection on the cutting surface 

On the Blevney B-6 Finishing and Polishing Machine there are only two moving parts—the 

cushion wheel and the idler pulley in the rear—over which a standard 14 ft. x 6 in. abrasive 

belt runs. 

The “Blevney” B-6 is a time and labor saving machine and the only one of its kind on the 

market. A producer on any work you may have been doing on a set-up or buthng whee 


May we send you further information? 


BLEV NEY MACHINE CO., Greenfield, Mass. 


















MACH 





IN IS T—Section 





Vol. 


48, No. 14 





PECLUEEOEETADTEOE EEE ETECEOEE DER EE DEER ROT ETETEETEP EES 


COCUEUEORUEDECETETETETEGEDE CETTE EEE 


CoUeUMeeP aE NAT AEE 





 —— 





Our days’ 


thirty 
should 





interest 
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Clipper Belt Lacer Company 


1006 N. W., Grand Rapids, Mich. 


Front Ave., 


CU 


UL DUC COC 


‘CALDWELL 


Power Transmitting 
Machinery 


ST 


is in use in some of the 
largest machine shops 


in the country. 


We carry a com- 
plete line of pul- 
leys,shafts, 
clutches, etc. 


Oe 


And we are pre- 
pared to make 
special equip- 
ment to order. 


COCCI 


Inselecting 
Caldwell ma- 
chinery you se- 
cure equipment 
built to a stand- 
ard that 
its long life. 


POUULOAEUUAEDOCHOEAEMEEELOLEME 


assures 


H. W. Caldwell & Son Co. 


New York Chicago Dallas 


50 Church St 17th and Western Ave 
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SOPUOUEVECASULECTEADUEE CATR Ap TET AT LULL 


711 Main St. 
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LIFT TRUCKS 


C4 


—— 





“THE CHOICE OF THE GREATEST INDUSTRIES” 


IFT and load 
5,000 pounds 

out handling stock 
save the wages of one 
to four men with a 
Stuebing Lift Truck 

Speed— 

Ease of Operation— 

Economy 


up to 
with- 
You 


I 


a* 


—. 


7 





t 


V 


/, 
f 


Ua 


L 
' 


TeV nT Lean ee 


That is why Ford, Cadillac, 
Winton, Studebaker, Conti- 


| 
7 


nental Motors, Goodyear Tire 


& Rubber Co., American Tool 
Works and hundreds of others 
selected Stuebing Lift Trucks. 

They save you 80°;. 
prove it at our expense 
trialin your own plant 
our book “System in 
ing.” Write now. 


Let us 
Free 
Get 

Truck- 


The Stuebing Truck : Co. 


42 Fosdick Bldg., Cincinnati, Ohio 117 
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TILL ELLE 


This Joint Can’t 
Work Loose 


COCET ECE TEE EOCEE CTO 


Heenan 





The “Gray & Prior” 


Gray & Prior Universal Joints may rightly be called th 
joints with fewest parts. There «re no screws or small 
and get lost. Wearing surfaces ar 
give long service life. Ther 
scrape and wear 


parts to bec« IT loose 
thoroughly case hardened to 
ire no sharp corners or edges which cut, 


other parts rapidly 
The design and materials combine new ideas in universal 
joints and give 100°; efficiency wherever the joints art 
used 

Write for Descriptive Circular. 


TheGray & Prior Machine Co. 


69 Suffield Street, Hartford, Conn., U.S. A. 


TEETER 
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a i 9a is Easy 
vee ed oe Lifting 


pended when hoisting, if 
he uses a light weight, 
fast-lifting 


PEERLESS 
HOIST 


because all work-lifting 
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parts are made of steel 
the quality that holds se- 
curely. 

The Hooks 

The Hangers 

The Swivels 

The Gears 

The Load Wheels. 


And another appealing 
feature is a single chain 
holds the load on all sizes 
up to and including the 
six thousand-pound block. 
This deducts weight but 
does not sacrifice the 
strength in any part. 


i 
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The only hoists 


on the market 











made in singel 


Edwin Harrington, Son & Co., Inc., 
Philadelphia, Pa. 


i nits abou thr 
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One Nut 
does the 
adjusting 
and 
takes 

up the 
wear 


HOUEUACUEOAOETODEDEDAOEOROEDEONOHONO ODEON EROEOEE 








Cyclone hoists will increase the output or de- 








crease the amount ot labor in any shop not now 


using them 





The larger size of Cyclone Hoists are made by tn- 


VUPCDOOTDDE DDT 


creasing the size and strength of the parts ot DV a 


Conway Machine Tool : a ition of parts to increase friction and invite 
Cl h Chey run easily as all bearings have roller-bearings 
utc rag teen ft The Gyrating Yoke an exe 


or are bronze-bushed r\ 


CUO [T0727 





ng 
Compound Leverage enables us to use a smaller clutch : sive feature insures satet speed and smoothness 
to transmit a given amount of power, saving space on of operation 
the shaft 
Lever is a heat treated forged bar which engages with lo find out how to speed p vour production, 
the steel latch, which is threaded to receive adjusting 
nut—this forms the simple and handy adjustment 

. . ea? 

All parts made to duplicate, each part numbered Write for catalog No. 61— it’s free 
Pulley is crown faced, and furnished with oil cham 
bers when required 


Ghe Chisholm-Moore Mfg. Co, 
Cleveland ‘ O. 


HOISTS CRANES rROLLEYS 


Send for Bulletin A-E, 


CONWAY &CO., Cincinnati, Ohio 
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How Ie would a irkman 
} is job if what he ‘di d was 
‘isfactory that it had to | 
d r agai 
sta t." One job: one cost! 
= \ Litt S lling Talk” tells why 
Crescent Belt Fastener Co. 
= ISL Fourth Ave., New York, N. ¥. 
=vovaansguenvuennnageenneeenungnennensveceneenocaueaseoennennennee met rT THLE LLL 
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‘POWER TRANSMISSION MACHINERY 


WE LAY OUT, MAKE THE DRAWINGS, FURNISH THE MATERIAL AND ERECT IT 





Adjustable Hanger 


ROPE DRIVES A SPECIALTY 
SHAFTING, PULLEYS, HANGERS, ETC., CARRIED IN STOCK. 


CUCUEODODUREDORE OAD TECTE CU EET EET 


Low Cost of Maintenance 
and High Efficiency 

n why eighty-five Pulp 

th, 


is the reasi 
and Sanaa Mills 
largest manufacturing plants are using 


and many of 


Reading “ulte'e Hoists 
STEEL FROM HOOK TO HOOK—ALI 


GEARS RUN IN OIL 
Send for latest Catalog. 
Reading Chain Block Co. 


Reading, Pa., U. S. A. 


Chain Hoists and Trolleys 





EEE veveneennanent 


CULLMAN SPROCKETS 


in stock and to order. 


New Catalog. 


_ Cullman Wheel Co., 1349 Altgeld St., Chic: "ago 
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FRICTION CLUTCH COUPLINGS FOR HEAVY WORK 
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For Block, Roller and High Speed Silent Chains. 
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Friction Clutch Pulley 


TURNED STEEL SHAFTING 


WORKS: ELIZABETHPORT, N. J. 


CUTE 
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Do You Work To jam''? 


seeeeeananenns 








“R66. U.S. PAT. OFF.” 
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e hardest place in your pla 
L. H. GILMER COMP AN Y 
7100 Keystone St. Tacony, Phila., Pa. 
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We Can Supply it in a Rush 


If it } ‘ r it be large or small, 
rouer . Vy e it for you, 
Our ¢ atalog No. 
keeping on file 
The Baldwin Chain & Mfg. 
Worcester, Mass. 
244 Plymouth Building, 


18 is worth 
send for it. 


Co. 


Minneapolis, Minn 


Howe-Clarity Co., 
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The Edgemont Counter-shaft— 





Used by probably 80% of the ma- 
chine tool builders of this country and 
a perfect score will be chalked up just 
as soon as the other become ac 
quainted with its desirable features 
Self-oiling, and as a protection against 
dust and dirt we enclose al earing 
parts 

This counter-shaft is one ot 
many items in the Edgemont line of 
friction clutches and cut-off couplings. 


i) 


The Edgemont Machine Co. 


Champie and National Ave., Dayton,O. 
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‘WRIGHT STEEL HOISTS 





eee > 


ae Every cast - iron 

4 hy: working or load- 

f 4 Se sustaining part has 

The High Speed : f it been replaced with 
Steel Hoist is the 9 steel and malleahie 
logical and safe 1 4 iron. Repairs have 
answer to all Hoist- ; been _ practically 
ing Problems. It 6 eliminated and 
is the most efhcient safety insured. Let 
and will outlift and us tell you more 


outlast any other 
block made. 
| ton to 20 tons. 


about these hoists. 
Our complete Cat- 
alog 05 will be sent 
you upon request. 
Write now for it. 


Sizes 
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Wright Manufacturing Company 
Lisbon - - Ohio 
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THE HOLE HOG LINE 














For boring camshaft 


holes or similar work. 
Equipped with any spin- 


dle arrangement desired. 


Moline Tool Co., Moline, IIL. 
Multiple ers, 4 Bore 
Villers 


lraller 
Thread 


POT 
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men 2 hours to do 
ease in 5 minutes wit! 


MOVING wiit'rian uid with 
THE C 


TRANSVEVOR 


AcE or 


IN 


—) 


If it isn’t a Cowan, it isn’t a transveyor 


Write for Catalog. 


COWAN TRUCK CO. 


16 Water St, 
—_—_—_—_—_—__—- 





HOLYOKE, MASs. 
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HOLYOKE” 
Trucks 


; livatt 


“THE 
Reocynuis 


All 


t 


adutions 
Write for Bulletin diving complete information 
HOLYOKE TRUCK (¢ 


MASS.. I 


10. 
S. A. 


108 Race St., HOL YORI 


Distributors for the 
1 ypolitan Dis 
Young, Corle 
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} " Wil New Y 
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Hol ke ru co 
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Chica Cottle os 
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where quick starts or sudden stops are essential 


friction transmission is best 


=~ 


Pitty 


Ss 


facturers, 


Minn 


I. H. DEXTER COMPANY, 


Flexible 


I ¢ 





AME 
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_ Stops And Starts At Any Speed 







Os __ 





Newton Highlands, 


Evans Friction Cone Co. “wi 
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machinery, ma 


If you are mak 

clkui0e ing hoisting and 
elevating ma 

y dp chiner) mill 
ric iO e chine shop tools 
Tran/mission and wood-work 
? ing 


variable speed devi« es of any kind 





machiner y 





mac hines 





ANS 





Invaluable Book Free. 





SS 





Send for “Friction Tronsmission”’—containing 92 pages 
ef formule and data for engineers, designers and manu- 
Please 1 nition firm connection. 





VA . 1910 English Ave. 

A The Rockw ood Mfg. Co., Indianapolis, Ind, 
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Do You Tabe 


_ Your Fuel Economizing Seriously? 


It St " ! hatt-connected 


shiner «| j j means 


CLARK 
FLEXIBLE COUPLING 


INC. 


27 Walker St., New York 


Montreal, Quebec, Canada 


Couplings 
Darling Bros., Ltd 
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Do the Work Quicker and Cheaper 


with the ‘‘ TOWSLEY” Straightening Machine 


This inexpensive straightening 
hine will quickly earn its 


Write us for details and 


John T. Towsley 
Mfg. Co. 


1033 Evans Street 
Cincinnati 





CU 








Quick Shipment 





ACHINIST 


| Saves Its Cost i 
The 






Se ction 


HOU 


Crane 
corners, picks up and carries any 
article weighing up to 4000 Ib. 
and deposits it onto! 





Vol. 48, No. 14 


in a Few Months 


Portable Floor 
gets inco the 


Canton 
and Hoist 


athe, planer 
or truck bed, wherever it is 
required. The saving in 
man-strength and hand 
ling time soon pays for 
“Canton” equipment. 

Write for the “‘Canton Book” E-26. 

The Canton Foundry & 


Do Machine Co., Canton, Ohio 
j Al i Herbert, Ltd., Coventry, Engiand 
COUUELEUEAUEAEOUAAEUOEAUCREEAUCREERUOEEN EEE 
POLATEEEEEOE REECE DER EDEDEDER CERT DEEPER OEE EACLE DEERE EEE EEE 


Your Shop is Losing 


DART Unions 


vith a/s sample 
Ww rite for catalog and 
pric e list No. 20. 


E.M.Dart M’f’sCo. 


~ Providence, R. I. 








I t anks Co., Sa Ag 
ali Fact Dart Union ¢ 
Ltd., T t 
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[ RE AGING -PERREVIVAMIA ) 


MULE -PULL CLUTLHES 


THE DRY PLATE DISC DESIGN WITH RING-OILING 
LUBRICATION‘NSURES LONG LIFE 


SEND FOR CIRCULAR 


BROWN ENGINEERING CO. READING PENNA 


Uy 





SU 


, Warren’s 


Patent Universal 


Joints 


All sizes—self-lubricating—all parts interchangeabk 
Write for Catalog and Price List. 


Mutual Machine Co., 


OCEEGUEATULEGOEEDEURDOLTEOTEEOTEGEEOEERTETEOEAEDGEER RODE DORE rae tees 


COLTER 


SAVE 


A 





™\ faction guaranteed 
eee = =olusirated Catalog and Price List. 


27 Wells St., Hartford. Con. 


UUUENNOETNENTENN 


HANDLING EXPENSE 
ip inane do the work 

la be . tage b using the 

manna? MULTI-TRUCK 
Barrett-Cravens Company 
744 Transportation Bidz., Chicago 
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Safety Clutch That’s Safe 


All screw heads d nuts are flush on 
vur Star Safety Friction Clutch 
and Westlund Split Clutch. Satis- 
Send for il- 


Also write for CArcular describing 
our 14-in. and 18-in. Engine Lathes, 


CARL G: WESTLUND CO. 


Worcester, Mass. 
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We are backi this ™ 
“and the Combament 

















| Thirty Thousand “Stewarts” 
= 
“: Srewart Furnaces must meet your requirements—they are sold with an absolute 
es guarantee. Here is the guarantee: 

“When a STewart Furnace is sent out after we understand the work tor whicl 
it is intended, it is not sold until the furnace has demonstrated in your own shop, dur 
ing a thirty-day test, that it will do everything claimed.” 

ave es And we claim it will bring you a new high mark in production—a new 


low mark in cost. Some of the finest tool and die makers in the country 
| ~~" ,. 


mong the users ot thirty thousand STEWART Furnaces —pecause 
“STEWARTS” proved themselves in their own s Ops. 





Shall we send a “Stewart” to your shops? 


Chicago Flexible Shaft Co. 


162 Ontario St., Chicago, IIl. 
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Three spindle speeds 











For Light Drilling and Tapping Work 


This Hammond Radial Drill is 
specially intended for light drill- 
ing and tapping work. 

Its great range of adjustment 
makes it wonderfully handy in use 
while it is perfectly rigid at any 
position of the arm and has a drill 
radius of 48 inches. 


It is entirely self-contained and 
only requires “hitching” to belt or 
motor to immediately start work. 


1000 r.p.m. Can be arranged to 


| give spindle speeds up to 2000 r.p.m. Anti-Friction Bearings— 
Ball or Roller—used throughout. 


Standard Wall Type (without base) can be supplied. Write us for full description. 


The Hammond Manufacturing Company 
Cleveland, Ohio 


UNITED STATES AGENTS 


| ( Ir N y ( ndler & Farq ar 
\ M ry (¢ Inclianay . Ww. i 
M ( I lel The St Carlisle 
( ( 1 D Mars lH art 
Co., Chica ) St. Louis 
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Four Times the Capacity 
of a One Spindle Drill 


This Ss what vou get with the Koote-Burt No. | + 
spindle machine shown in the illustration. Each 


spindle is equipped with separate power feed and will 


drill holes at various center distances Will drive 


:-in drills in steel to full cutting edge capacity, with 
spindles adjusting to minimum center distance of 5! 


in. and maximum between outside spindles of 30 inches. 


Each spindle is equipped with automatic knockoff to 


power feed Chis type Foote-Burt Drill is built in a num- 
ber of sizes with capacities up to and including + inches, 
varving in length and number of spindles to suit all 


requirements 


Let us show you how the Foote-Burt can 
shorten the time of your drilling operations. 


The Foote-Burt Co. 


Cleveland, Ohio 


Detroit Office Milwaukee Office: 
1457 David Whitney Building 633 Wells Building 
FOREIGN AGENTS: B c & H ! Lt Londotr Birt gham 
Manchester a ( " M Machine Tool & Engine ¢ Mos 


cow Ir Er \ hi & ¢ M R Ss. 8t vis é t 
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Punch Press Speed 
But Drilling Accuracy 


Spindle speeds up to 10,000 r.p.m.—power to 
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feed at correspondingly high rates—those are the 
reasons for the rapid production of small holes 
obtained with 


LELAND - GIFFORD 


SENSITIVE DRILLING MACHINES 
48 holes per minute—No. 49 drill, } inch deep in 
brass—two holes per piece 
That production figure tells the speed of Leland- 


Gifford Drilling. 


Catalog No. 502 has com- 
plete details of construction. 


Leland-Gifford Co. =, 





FU 





y ‘ * T Ay 
Worcester, Mass., U. S. A. (Vo 
4 (worCEsTER) |) 
. ~ - 
Branch Offices: lz vaad Jey 
" . 
New York Boston Chicago Detroit y 
¥ 
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The Patented Tapping 
Attachment to the 


DRILL PRESS 


eliminates the expensive method of tapping by hand, pre- 


vents breakage of taps, -and is a great convenience in start- 
ing and stopping spindle instantly. When not in use, 















er 
eo Ue 





attachment may be completely disengaged. 


AurorA Dritt Presses have the largest table bearing 


eb Toul weees AUROmA 


of any machine on the market of «qual capacity—the speed 
Box Control is right in front of the operator—all gears 






are of steel and are hardened—the trip is automatic and 
fool-prootf. 


We specialize on the manufacture of 
upright drili presses exclusively. Write 
for “‘Aurora Upright Drills’”’ and study 
our machines. 


Aurora Tool Works Co., Aurora, Ind. 
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(Made in Bench and Floor Pedestal Type) 


Tapping capacity ts in through steel , im 


throug! rass and as far in as 3 from 


Used with equal ease for drilling or tapping o1 
driving threading dies. Especially useful for tapping 
parts made of thin stock \utomatic reverse Causes 
tapping spindle to reverse direction of rotation in 
stantly on reaching predetermined depth This re- 


t higher than tapping speed greatly re- 
time You control 
ind this by eliminating tap 


verse occurs a 
ducing unproductive this reverse 


by adjusting a depth stop 


breakage enables the machine to soon pay its cost 
Tests made upon steel pieces in. thick tapped 
with a in. tap operated at 800 R.P.M. showed an 


average output of 10 pieces tapped per minute 


his gives effectiveness of the auto- 
with smaller taps higher 
We can also furnish 
Heads, enabling large 
with remarkable 


an idea of th 
matic reverse. In brass or 
production may be obtained. 
tappers with multiple 
quantities of holes to be 
rapidity. 
The 
crease production 
been proven. Do you 


these 
tapped 


ability of these machines to in- 


and lower cost has 


Send samples for quotations 


| LANGELIER MANUFACTURING 


A:lington, Cranston, RI. 
_USS. Fan ae 








Single Spindle Vertical 
Drilling and Tapping 
Machine— 
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For Increased Productio 


For heavy-duty service, you want a drill that is desig 


right, that is practical and powerful. Such a drill is 


All-Geared 
22-Inch 
Self-Oiling 
Manufacturing 


Drill 


It will stand up under the 
hardest kind of work; 8 
geared speeds, 10 geared 
feeds No cone and no 
inherent belts to slip and 


waste time This drill 
will drive a 14-in. twist 
drill at the rate of 23 in. 
a minute in cast iron, 


Write for bulletin today. 











Rockford, IIl., U.S.A. 


Agents for Great Britain—< 
Burton, Grifiths & Co., London, | 
France—R. S. Stokvis 





& Fils, P 
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1ed 
the 


Barnes Drill Co. 


Incorporated 1907 


830 Chestnut Street, 


w 
( 
aris 


Japan—Roku-Roku Shoten, Tokio. Italy 
~ . —Alfred Herbert Ltd., Milan. Spain— 
We are backing this boy American Machinery Syndicate, New ? ork, 


Barcelona, Madrid, Sevilla, Bilbao, ¢ 
and the GoveFfnment-| Santander New South 
L. Scrutton & Co., Sydney. 
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HENRY & WRIGHT | 
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Hartford, Conn. 


Foreign Agents; Allied Machinery Co. of America, New York, N. Y 
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The Henry & Wright Mfg. Co. | 
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Radial Drill With One Lever Control 


A single lever controls the forward and re- 


erse movements of the spindle and also en- 


gages and disengages the back gears Three 
rates of geared teed are instantly obtained while 
the machine is running by simply turning the 
knurled knob, conveniently cated directly 


ibove the teed gear housing 


\ wheel for hand feed and a lever for quick 
idvance of the spindle are provided lhe head 
is moved along the arm by means of a large 
hand wheel operating through a rack and pin- 
ion 

lwelve spindl: speeds are provided -six by 
means of the gear box and six by means of the 
back gears on the head. ‘The method of trans- 


mitting power is most direct—only three pairs 





of bevel gears are used This construction, by 
reducing the number of gears and journals also 
reduces wear and power losses All gears are 
cut from the solid and bevel gears have planed 
teeth 

Made in sizes 2'4, 3, 3 and 4+ feet 


Write today for complete details. 


Carlton Machine Tool Co. 


Cincinnati, Ohio 
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: Z 
: ) : Z 
: Amare : A : 
: FEATURES 
: oh For small work there | 
= Ch ne d is but one answer. Em- 
= Se re) 
Z Chan -% - pete oo ploy this 1 by 8-inch 
: : lathe. It is responsive, 
5 Efi pose fast, accurate, lasting. 
E cient Drive 
5 No belt troubles SEND FOR OUR CATALOG, 
: Safety First 
: All parts protected Bs Pierce Machine Tool Dept. of 
= 2 = Pierce Wrappin Machine Co. 
: Heaviest pping 
Drill Made = = G17 W. Jackson Blvd 
= anaes = Chicago, Il = 
: All Ball Bearings = : : 
The Right Speed : : 
You get accuracy and bigger output with : : 
The Sipp Quick-Change-Speed Drills : : 
because the speed can be « hanged in 2 seconds, hence the = = 
: right speed for the job will naturally be usec : = 
: Write for Bulletin No. 4. = = 
: THE SIPP MACHINE COMPANY : : 
: Erie R. R. Ave... PATERSON, N. J = : z 
qeenneneeenas Th ened Fas wm u mt TELL MT tT 
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HARTFORD, CONN. 


C00 enn 


NO. 54 TYPE C—> 
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ERIC 


Ball 


No. 


for 
work may be run 
at 12,000 r. p. m. 


Sizes 
Intermediate 


Work 


THE TAYLOR & FENN CO. 





suit 
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Bearing 
Drilling 
Machines 


SIZES, SPEEDS 
CAPACITIES 


to suit each 
specific job. 


HIGH SPEEDS 
CLEAN HOLES 


Our No. 3 machine pro- 
vides maximum speeds 
for work up to 1}-inch. 


ma- 
light 


for 


Real Manufac- 
turing Means 


Specializing 


Get the Right 
Machine 


The Avey Makes 
Big Jobs Look 


GEAR AND SILENT CHAIN DRIVEN DRILLING MACHINES 


AN 


Ls 


THELUUEAD DE SUE CCC COLO CRULEELL be aaed 


VUCTEETOUOEEOOCOOEEOOOOEOOEOEEOON 


TLL 


m 


UL 


TELL 


TTL LLL 


: Small : 
‘ The Cincinnati Pulley Machinery Co. = 
E Cincinnati, Ohio = 
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To mention the 
features essential 
to radial drill 
efficiency is to 
describe the 
FOSDICK 
Heavy 
Duty 
Radial 


It is self-contained 
foundation or countershaft. 
metal 
It may be converted into 4 
time after being installed. 

constant speed motor or variable speed motor. 
interchangeable, without requiring special 

special 
The base head, spindle, 
cation are equally distinctive. The 
their description—had your copy? 


The Fosdick Machine Tool Co., 





It has 


feed, 


Oo 

Rices-Watterson Co., Cleveland, Ohio Coleord-Wright Mehy. & 
St. Loul Mo Eccles & Smith Co., San Francisco, C: Los Angel 
Portland, Oregon. Fairbanks Co., New York Cit > Hartford 
Albar N.Y E. A. Kinsey Co., Cincinnati, Ohio; Indianapolis, Ind 

- Bull 7 | Peninsular Machinery Co., Detroit, Mich H 
M hi ‘o., Syracuse, Y Swind Machinery Co., Philadelphia 
Somers Fith a Todd Co., Pittsburgh, Pa Stocker-Rumely-Wachs ¢ 
izo, Ill.;: Milwaukee, Wis. Ta; ylo a Mi achinery Co., Boston, Mass., A. R. \ 
Machinery Co., Ltd., ’ oronto ( anada Burton Griffiths & Co 
England Fenwick Freres & Co., P: France Wynmalen & H 
Rotterdam, Holland. Rylander & "AST <> 1, Stockholm, Sweden. Will 
, et Co., Malmo, Sweden; Copent wen "Der mark, Roku Roku Shoten 

R. L. Serutton & Co., Sydney, Australia 
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Speed box, cone pulley, 
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Your Drill 


ILL HEAD 
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and does not require special 


a complete 
peed and feed plate for high-speed work. 
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All 


base, 
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speed box or special gears in the machine. 
speed-box and lubri- 
catalog gives 


Cincinnati, 


hio 
, 


Sonnes- 


PL 


Will Increase 


Press Output 


You should try one on your machine. Its per- 
formance is the best sales argument. 

Buur Drill Heads are built with from 2 to 12 
spindles. [hey are adjustable to a wide variety of 
drilling layouts. 

Buur Drill Heads can be attached to any drill 
press. he single spindle machine will then pro- 
duce trom two to twelve times as much as tormerly. 

Aren't you interested in re- 
ducing drilling costs in your 
plant? If se, write us. 





European Office: 








Nelson-Blanck 
Mfg. Co. 


Clay and Dubois Sts. 
Detroit, Mich. 


Corporation 
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House, 4 Lioyds Ave., 
London, EF. ¢ = 
Gaston Marbaix, Factory Agent = 
IT 
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DEMCO No. 31 
Stand Type, High Speed, 
Ball Bearing Drills 


Belt adjuster has automatic belt 
stretch absorber and the pedestal type 
machine has lower countershaft with 


2-step cone, giving five speed changes 
Feed shaft has de pth stops on opposite 
side of feed handle and work can be set 
to any depth required. Quill bracket 
back to 


leaving the space clear to accommodat: 


does not run column, thus 


larger pieces of work 


Spindle is held in long concentric 


guide by two clamp screws’ which 


assures perfect alignment of spindle in 
all positions 


; 741-5 


Our complete line of 
j 


1s dé 


¢ l1 N—Ni l 


scribed 


ing mac hiner) 


esting Dull wied on 


THE DE MOOY 
MACHINE 
COMPANY 


706 Frankfort Street 
CLEVELAND, OHIO 
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HOOEHE TEENA 


TUTTE 


—“forms a convenient 
braking device as well as a 
tapping attachment” 


rhat’s ext t 
from the para i} 
m speed t 
ind refer t tl 
lever which eT 
ate in exp 
band fri " 

the ge 






No. 2 MINSTER 
Hi-Duty Drill 


i 


iii 


its uy} ind dow 
movement cont! 
the di tion of 
tation f tl ir 
spindle and 
~ forms a con, nt 
braking de e as 
well as a pp 
attachment 
You'll find the h 
, graphs in tl 
aescriptive eircula 
equally interestir 
hes cove 

= drive, speeds, tra 

3 ' . it 

2 fe d fee 

= tre f tl tt 

2 cK macl 

= If you hav b 

= searching for a high 
peed drill adapted 

= to the wide t rar rt 

: fv 


Write for 
Catalog M now. 
Minster 
Machine Co. 
Minster, Ohio 


TT 
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SILVER’S 20 in. SWING DRILLS 
FOR SPEED, STRENGTH AND ACCURACY 


Single or in Gangs of 2, 3 or 4 Spindles 








PUTTER eee 


PUCUUPEPED TEETER 
FEUUEEUAEEERDAAUAETEEDEDS ES TEEEEUUNTDOEUTT OD LEEEETOACTEETEELEVOOON OU CUUEEEU OT EEEET OT ETEEEEETE ETOP 








Send for new Machinery Catalog No. 63—showing 20-in. and 
25-in. drills, also full line of post drills, saws, jointers, et« 





Deliveries are prompt 


The Silver Mfg. Co., 360 B’way, Salem, Ohio 
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STHUEOOEE SEATTLE 
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The Belt 
Shifter 


Saves Time 


It is located on the same 


soenonneonny 









Ud) 


side of the machine as the 
hand lever. The operator 
can keep his left hand on 
the work ig and shift 
the belt with the right 
No handling of = dirty 
belts necessary with a 


DETROIT 
High-Speed 
Drill 


LODUEPACUPADOREOOEREEDEODOEOEOOTEAUECURDEOEEEADEGEOEOREE DESO EE ONOOER OUD 


: And ther e other st 7 
= mportant idvantage pos = 
‘ ‘ bw ti rill It is = 
‘ ma = 
, W sa = 
be imer 3 
I to it = 
“t tive = 

De ‘ it 

, lakes it 

Loo for 

ene 


You can get better results 
on this machine than any of 
a similar nature that you 
have ever tried. Investigate 
and see if we are right. 


Detroit Tool 


Company 
Detroit, Mich. 


VOC De 
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“Five in One” 
The Fortin Turret Head 


Patent Applied for 


Will Drill, Ream, Counterbore and Spot- 
Face Without Moving Your Work 





ECL | 


Spafford Tool Works 


Hartford, Conn,, U, S. A. 


U2 eee, 


QAPPAPUEUUOEADUEA ERATE eee eee 


Binghamton Centering Machine 


This Improved Centering 
Machine is not only as fast 
as any achine on the 
market today, but handles 
the work with absolute 
accuracy. 

Drilling and 
performed 


CUCU 


teaming are 
opera- 


In one 


HU 


tion. A positive stop pre- 
vents countersinking too 
deep. 

Let us send full details, 


Motor-driven when desired, 


TU 


Binghamton Machine Tool 
Works, Binghamton, N. Y. 


HL 
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PLUDEAOLOEAEOOEEND 


A Baxter Gear 
Must be Accurate! 


\ gear that leave th shop 
has to go through rigid ex 
ination and inspection before 
we feel convinced t 

on up to the Baxter 


i WS 

Bevel, Spur, 

Mitre, Worm 
Gears 
ad 





TT >, 


~ 
ey 


\ 


Zg 
te 


. a 


VT SSS 
GUI ii 







PTL 


can handle Spur 

“ years 72-in. diameter 1} DP 

= fy TEENS Bevel Gears ws to tO-1n 
% ay diameter DP Immed 


ate deliveries promised 


Forgings in Stock 


ym 


TELL 


No delay—no loss of time 
= Finest material and work- 
= manshiy uaranteed We 
: - ir ils specialists ma 
= : J chine tools and are equipped 
2 & : —, ! I uM lp} 
= “4 . to handk wor! wide 
= sity - 

2 7 ij : \\ range. Why not get in touch 
E ‘i with us? 


The Baxter Gear Cutting & Mfg. Co. 


Cleveland, Ohio, U.S. A. 


ui 
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Wu 


Tap A Ton Of Tapping 
On Tuttle Tappers 


comparatively light 
Tuttle Tappers are 


4 







TITTTTTTTTT TT TTT TTT TTT) 


While 
machines, 
in no way limited in quantity 


UU 






= productions of accurate tap- 
= ping 
= The perfect mechanism responds 


hed ope rations 


2 quickly and gives fini 
E to start large 


= in less time than it take 
= machines. Whichever way you look 
at it, Tuttle Tapper profitable in- 
vestments for Made in two 
styles, hand and foot lever operation. 
Write for the Tuttle Booklet and you'll 


art 


any shop 




















tap on “‘Tuttles.”’ 
EVANS STAMPING & PLATING CO., Taunton, Mass. = 
: ADJUSTABLE 


DRILL HEADS 


The illustrations 
show the maximum 
and minimum adyjust- 
ments. 





VOTTEUOUTEOOUOEUOUTECOOEO OO OORE OE OUODOON ORO EEOEOEO NOHO ENED 


We also make 
Special Heads. : 
Write for com- : 


plete information 
concerning the 
Sellew Adjustable 
Drill Heads. 


SELLEW MACHINE 
TOOL COMPANY 
Pawtuc ket, R.1., U.S.A. 


TE 


CUDDEEEUOOEEDEUEADED EEDA Ett 
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Drill Presses That 
Run Absoluteiy True 


Sigourney Drilling Machines are = 
built with unequalled care and finish = 
to do the 
Where quality is required and an ex- 


COC 


highest grade of work. 


act degree of accuracy necessary they 


are the most satisfactory drilling ma- = 
chines to use. 

Made with one, two, three or four 

pindles. Jilustrated Catal, 1g on request. 


The Sigourney Tool Co., 


Hartford, Conn. 
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BIG Benders for BIG WORK— 
“WALLACE” 


c 


No. 6 and No. 7 “U" Bend- 
ers. Right- o1 Left-Hand 
“vx Bends Cold x 2 
Flat Li-il Round 1 4-ir 
Square or Twisted Car 
be fitted with special die 
for pipe bending 

Send today for our Tool 


Catalog of “Wallace” Spe- 
cialties. 


Uk 


Wallace Supplies 
Mfg. Co. 


349 W. Austin Ave., Chicago 
2319 Woolworth Bldg., N. 
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:|| For those large special jobs : 
= 1! : 
| NEWARK 
: Why not utilize our Gear Cutting 

= Department when you haven't 

= the requisite equipment? Auto 

E matic Gear Cutting Machines for 

: all requirement 

: NEWARK GEAR CUTTING : 
MACHINE CO. 
= 69 Prospect St., Newark, N. J., U.S.A. : 
TIM pvvvueeuuevvenueesneeueevnonvoeesensnanunnanenenennenntnnn 
SAUUUGUUELUUANUUONOAUGouneAUUUuueANGOuOGOAUOUbCGAUOUREAAAO LEELA AOU AUNAUOLUAALAA REGALO EAU 
- BEVEL GEAR GENERATORS | 


une 
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TULLE 
mt 


Bevel Gears 


are cut by ue theoretically correct, and sc are adapted to hne 
machinery of all kinds. We have special facilities for cutting 
SPUR, WORM, SPIRAL, MITRE, INTERNAL and EL- z 
LIPTICAL Gear Wheels. Let us quote on your specifications 

1233 Spring Garden Sr 


The Bilgram Machine Works Philadelphia, Pa = 


SUDUOEEROUTEOEDEOE DOVER TOES TEODEOEUEENOCTSODOVEN TEATRO OOORU TED OOEO DET EN TUC ORI LEOEOODOROTEO DEO EODEROOOROO RODEO ESI OO TOURER OREO EES 
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Don’t “Farm Out” Your Orders 


just because you cannot keep an ex- 


pensive gear-cutting machine busy 


(Cut your gears on a “Whiton It's 
a hand machine that cuts Spur, Bevel 
and Worm Gears up to 30 in. in diam- 
eter by 644 in. face; 6 pitch and finer, 
and is especially effective on sizes un- 


der 15 in. 


Then, too, the “Whiton” can handle 
radial milling, Huting taps, reamers, 
etc., either straight or tuper jobs with- 


out end. 


D. E. Whiton Machine Co. 


New London, Conn. 


} 
} rr ‘ Lt ~ Q 


t ‘ 


Whiten” Chucks are sold and kept in 
stock by principal dealers all over ba rope 
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Quality Bolts in Quantity | 


The Acme | at Lower Cost 
Double Bolt it 


Cutter 






The Acme Double Bolt Cutter excels in its 
production of perfectly uniform, accurate 
work. Indispensable for railroad and indus- 
trial shops. 





The Acme Die Head gives positive, prac- 
tically micrometer adjustments of the dies 
without stopping the machine. 





The Acme Dies are the simplest, best and 

cheapest made. Absolutely accurate and easy | 
to regrind. Can be changed from one size to 
another in less than one minute. | 


Write for the Acme Catalog 
Get the interesting bolt cut- 
ting and other facts it con- 
tains. Sent free. Write for | 
it today. 


> he Acme Machinery Co. 
Cleveland, Ohio, U. S. A, 


FOREIGN AGENTS: 
Burton, Griffiths & Co., Ludgate Square, Ludgate Hill, London, 
England. 
Glaenzer & Perreaud, 18 Faubourg du Temple, Paris, France. 
Henry W. Peabody & Co., Melbourne, Australia. 
Societa italiana Macchine Utensili, 5, Principe Amedeo, Milan, Italy. 











The CLEVELAND — 
Open-Side PLANER 







| The 
_ BIG JOB | 
- PLANER 






Large work that could not possibly be handled by 
any other type of machine is readily handled by the 
Cleveland Open-Side Planer. 





The heaviest cuts can be taken at the fastest speeds ; 

the “CLEVELAND” has a rigidity equal to any two- 
post planer 
Sizes: 


26 in. to 72 in. 


| 
veshnin THE CLEVELAND PLANER CO. 


The Catalog shows. Ask for it. 








3156 Superior Ave., Cleveland, Ohio 
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PEERLESS 
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Profitable 
Pipe 
Threading 


cut on pipe for two purposes—to make a joint and to 
make a profit. No mattet both 
will find the B & k line will measure up to these requirements. 


quik k adjustment of the dies, high speed steel cut-ol 


‘Threads are 


which—-or may be your purpose, you 


Kver) thing 
needed is furnished 
tool, rotary oil pump, speed change gear-box, reamer, three styles of 


chucks, all of which make a profitable pipe machine. 


Send for the catalog. 


BIGNALL & KEELER MACHINE WORKS 


Edwardsville, Il. 


PEERLESS 
S nex. 
OBEK 


Be 
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oO. rey. /< 
“Behe 

_ f/9 
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You can’t buy more 
milling efficiency— 














than is embodied in the design and the 
construction of the 


S & C Bench 
Milling Machine 


Whether you judge it from the stand 
points of convenience, 01 speed, or ac 
curacy of alignment 

It will meet 
nicety 

‘The booklet which 
certainly make a worth-whuile 


to your files 


your requirements to a 


describes it will 
addition 


Write for a copy— today. 


Sloan & Chace 
Manufacturing Co., Ltd. 


Newark, N. J. 


Manufacturers of Precision Machinery, Bench Lathes, 
Drill Presses, Milling Machines, Gear and Pinion 
Cutters, Tools, Fixtures and Gauges. 


6th Ave. and No. 13th St. 
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Experience with munition workers in 


the operator to become dirty. 
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Scotland shows that women workers object to operate 
machines which splash oil about or unnecessarily cause 





The Standard Manufacturing 
Hand Milling Machine 


with oil pump equipment and power feed overcomes this objection. 


Operations are so automatic with it that girls are successfully oper- 


ating as many as three machines each. The design of the Oil Pump 
equipment insures a correct lubrication without splashing and covering 
everything with oil. 

\ girl can get through an enormous amount of work gn small duplicate 
parts with this miller. ‘The time is near when you also will have to 


utilize female labor in many directions. 


Bulletin 15 gives full specifications of 
this new miller. It’s a ““Standard.”’ 


Standard Engineering Works 
Pawtucket, R. I. 








PALL 


CULO 


with “OHIO” Planer 








TTT 





24 Hours a Day 















very Ohio Planer has the strength and power 
to drive an accurate cut at the maximum Ca- 
pacity of high-speed steel, three 8-hour shifts a 
day Chink what this means to you in the rush 
of today! No more dependable planer was 


ever made 
Get the details of these highly productive Planers. 


Write for Bulletin. 
PLANERS 22 x 22 in. to 42 x 42 in. 
SHAPERS 14 to 28 in. 


The Ohio Machine Tool Co. 


Leighton St., Kenton, Ohio, U. S. A. 








Planer, 





Ohio Heavy 
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TUHVERED ODO 





TOPUEOEUEEUECEA EE CEOEE CEE TETEE TATE 













24-inch by 24-inch. 
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ACCURATE Keyways 
Cut Quickly 


The tool cannot spring, because it has a 
perfect solid support the entire length of 
the stroke. This means at the top and 
bottom extremities as well as the center. 
No machine other than the 


GIANT Keyseater 


can approach this degree of perfection. 

Supplement this attribute with the capacity for 
speed double that of any other machine doing similar 
work and the alliance resulting has yet to meet its 
Waterloo. 

Our expert mechanics are looking for stiff prob- 
lems. What’s yours—accuracy, speed or both? 


MITTS & MERI ILL 


913 Tilden Street, Saginaw, Mich. 


Foreign Agents: Burton, Griffiths & Co.. London, Eng., and Leon Chapuis 
syons, France 
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Cutting off— 


Cutting-off 
Costs 
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With a V-shaped cutter leading and a square shaped cutter 
finishing off, one taking an up cut and the other a down cut, = 
both at the same time, you can do double the amount ol = 
work on one cutting-off machine, getting a square cut, and 

saving any sideway strain on machine or beari 

That’s one advantage of the 


Hurlbut’s Patent Cutting-Off 
and Centering Machine 


UU 
' 


The Patent Tool Block surely does make easy setting the tool 
square 

It increases the amount of work done, does it better and 

cost of doing it 


The te 
The Hurlbut-Rogers Machinery Co. 
South Sudbury, Mass., U. S. A. 


z 
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SMALL PARTS 


Can be machined most 
economically on small ma- 
chines. 

A large lathe is not adapt 
ed to small lathe work. 

A large planer is_ not 
adapted to small planer 
work. Usea 


Steptoe Shaper 


A large mulling machine is not 
adapted to small milling ma- 
chine work. 


The small machine can be 
handled much more quickly, 
thereby increasing production 


Put your small milling machine 
work on a STEPTOE hand mil 
ler or small power feed miller 
with or without backgears) and 
you will have more time to do 
large work on the large machines 


Steptoe Millers 


are especially adapted to the 
manufacturing of small parts 
rapidly 








JOHN STEPTOE 
COMPANY 


Manufacturers of 
Shapers and Milling 
Machines 


NORTHSIDE 
CINCINNATI, OHIO 
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PROMPT 
DELIVERY 








Handy 
and 


Accurate 


A ot 


os 


Miller & 


Crowningshield 
Greenfield, Mass 
Lf \ 





4 
Send 


for 
Circular 


vrrecneenty COOHOEEOOOTEDE DEA GEAETE 
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Standardize Your Cams 





€ACE CAMe 








Rowbottom Universal 


Cam Milling Machine 


The “Two-In-One”’ Machine— 
Formerly two types of machines 
or special fixtures were required to 
execute work that the Rowbottom 
Universal Cam Milling Machine 
handles with the greatest of ease. 
It cuts all stvles of cams—its ca- 
pacity, box cams 32 in. diameter ; 
barrel cams, 24 in. diameter with 


ll-in. tace. 


Cams Cut Cheaper 


You can be certain thev are vo 
ing to be cut right with a “Row 
bottom” Universal Cam Milling 
Machine, which is especially de 
signed for cutting box or tace cams 
and drum or side cams. More- 
over, any stvle of cut can be hand- 


led easily with the “Rowbottom.” 


s of Cam Milling Machines, Disc and S face 
Grinders, Yankee Punch Presses and 
Special Machineri 


ROWBOTTOM MACHINE COMPANY 


WATERBURY, CONN., U.S.A. 
Factory, Waterville, Conn U.S.A, 
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Mill Your 
Key Seats 
in the 
Drilling 
Machine 









suty senenentitas 


Chicago— 
the Small Milling Machine 
for Large Work 







It will handle a 
large portion of 
work that for 
merly required 
larger machines 


TELE 























Micrometer 
adjustment of 
the vertical 
spindle adapt 
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it to gear 

cutting 

and work 

of a sim- =z 

ilar nat 

ure 
Its me 

chanical 

reline 

ments 

will also 

appea ] = 

to vou Here Ss a tool 
Bulle that enlarges the 

tin co service of your 


tains complete de- 
scription and shows 
the wide range of 
work it will profit 
ably handle 


Write for bulletin 


drill press. 


You can mill 
keyseats with your 
driller in places 


shaper, planer 


TT 


MTT 


CHICAGO and key seating ma- 
son Ge. chines cannot reach. 


623 Washington Bivd. Keyseats exactly 
A. 


TLE ELL 
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Chicago, Ill., U ; 
m peneerenneneceenenennenieneeneneensnenatt suennnuenncenenencenncnnsnnanessgaate opposite or quar- : 
tered milled with : 
= Dials Ditasis es <r Sy mathematical ac- = 
curacy. : 
NP ; It’s done in one 2 
cut by a _ rotary : 
eT" The remarkable §satis- i cutter. Clamping 
faction which invariably fol- : and chucking elimi- 


lows a new installation is a mighty nated. The work 








‘ wa = = 
good reason why you, too, should use = is held by hand. = 

the : : Twenty different : 
E ETNA 3-inch = diameters. Can be = 
: ° . = attached rapidly : 
: Cutting-off Machine , 
= i and easily. : 
= ! Let us explain about its accuracy I = 
. and speed in detail. A word to prove : If you want ; : 
z your interest and we will go into the } — a 7 ad . 
= subject thoroughly. a — a 5 
= today for details of E 
= ° . 7 . = 
= the National Key- 
The Etna Machine Co. ieee 
2 4 seating Miller. 
: Toledo, Ohio 
= 
= | | 
= i 


iii iti 


National Machine Tool Co. 
2270-2272 Spring Grove Ave., Cincinnati, O. 
U.S. A. : 
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Make True Allowance for 
Change of Lead in Hard- 


ening Your Taps, etc. 








Whet ou are tamthar with the steel 
vou work with and know whether tt 
expands or contracts in hardening, vou 
can easily control the change of lead by 


milling threads on the Waltham Thread Milling 
Mae hine. This is accomplished by an adjustable 
compensating difficult 
obtiin in other ways 


device and is very to 


We are ready to answer questions. 


Waltham Machine Works 


Hich Street. 


TOOOTUTE RTE CTEDORTEEAOEECEEREEUEECEE CERO ECE COE OER ORES 


Waltham, Mass. 
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PA 


SUTTER TEASE 





No. 2 Vertical Mill- 
ing Machine with 
Slotting Attachment 


uy n\ Tat 
eS o4 ted w ‘ 
at feed l lengt ) 
t d 15” vert t t 
S has t r t 1 « 
‘a tsp 
itt f is Ited t 
1 Ss th 4 Cc 


be t ted either ide up to 5 degree 


for circular and details 


nee Meriden, Conn. 


NI L ACTURI R OF 
Bevel ¢ r ¢ — tter Grinders, Adjust 
able Reamers npro ved ¢ ‘ounterb« ores, Punches 
and She on for Sheet Metal Work 


Write 
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Me 
3 





MACHINIST Vol. 48, No. 
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Incorporated 1878 


Listablished 1856 


“The Quality Line” 


Punching, Shearing and Forging Machines 
and Machinery Equipment for Shipyards, 
Steel Car Plants, Rolling Mills, Bridge and 
Structural Works. 

(See new ¢ 


1 Fet 





Aint 





: Horizontal Bending and Forming 
: Machine 

All 
with 
bearings 


steel and semi-steel 
hammered steel shaft and phosphor bronze 
Our workmen have had many years of 
experience in building these high-grade machines. 
Our aim is “QUALITY.” 


Our catalog will show some of the 350 styles and sizes. 


The Long & Allstatter Co. 


machines are built of 





ETN TITTTT TTT TTT TT 





HAMILTON, OHIO, U. S. A. 
ULL LLL LLL LLL Ud 
Sde Hn VUDUASUOUOUOOSEDOEAAUEAOUUUOUSERSEDAAONOUUAERSEEDOOUUEUODELEOEE POUCA 
What One Man Can Do 
: With this Improved No. 5 D 
Power and Hand Pipe Thread 
ingand Cutting Machine one man 
ean quickly ind easil thread 
or cut 6-inch pipe by hand 
The machine is powerful, com 
pact and very convenient. Thi 
journals are wide and tool 
has extra wide bearing surtace. 
All our machines and dies are 
thoroughly tested before ship- 
ment. We want to tell you all 
out them Wi i. you write 





for free cataloe “‘\’”’ 


D. Saunders’ Sons, Vaaiane: N. Y. 





OULU 





AUUUAE Ee 










COODUUUREDAAAAACAURERAAAOADACSAUUAA AAA LAS TEA DD SSAA 





— THU iid 
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Built to Meet 
Your Needs 


This heavy duty hand mill- 
ing machine has been de- 
signed with special regard for 
the needs of the manufac- 
turer who uses this type of 
machine. It is sturdy, power- 
ful and accurately made 
throughout. Equipped with 
power or hand feed. 

Send for complete speci- 
fications. You'll be inter- 
ested. 


The Davenport Mfg. Co 
Meadville, Pa. 


tit 








TILE 


HEVONNNHNNTUOUENEDENETOONOODERERNEODOO OOH rOCHNNTONO OOOO En® THLE 


Vertical Boring and Saale Mills 


handl 


variety of work not expedient or possible on 


~particularly the unusual, the irregular. 


i wide 


other machines- 


BICKFORD Vertical 
Boring and Turning 


Mill 













is de loped example 
Cor V itself no 
cost rd se sed at- 
tact t! od- 
eratel | Ss ft 
Single uble heads Ri ~ 
mw) N { 


the * ral 












H. Bickford 
& Co. 


Lakeport, N. H. 
1J.S.A. 





HONNEEONNNOONNREHONEONOOOErOONOA TELL) 


HUNDEDDELOVCAESOOT US OCCA OOOEET EARLE 


COCUEOEEEET OPS OETUEEEEEEUEDED EER OROTEOTOTTDD ES 
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Index Centers that Swing 10: in. in Diameter 





CONEOROTONCECC OOD 














Used on the leading milling ma- degrees below horizontal to 10 
chines. ‘The head is graduated and degrees beyond perpendicular. 
may be set at any angle—from 10 

a . Very massive construction; wegen = 

120 pounds. Absolute iCcuracy 
and rigidity I et us vive you the 


details = 


WM. CARROLL 
4220 Main Avenue 
Norwood, Cincinnati, Ohio, U.S. A. = 





ULL VUCDUDSURTEET UREN EUE PENT EEET ENA ERNOTRATROT ERED EUT EEE T ERA TERTEREO EERO EEE TERTEREUERATEUUERAU EEUU DOU ERAUEEOTEECORAUTEEODEOTEOA UES COEEEONEO PERT EEOOTEN SOCCHCUOETE TROTTED 








Hie (eee eee 


Smith & Millis 
Company, 
Cincinnati, Ohio, 


U.S.A. 





THreerereceeeeyy 


Two Machines in One— 


The HERCULES Shear and 
Rod Cutter gives in one ma- 
chine two highly necessary addi- 
tions to any shop 


mee 











You'll find plenty of work for = C.W. Burton. Griffiths & Co.. Lond G.&F. 1 

it in your F< yundry cutting core s Van Reitschoten & Houwens, Rotterdat G er Perreaud 
agger irons, as well = i& Zw m 

' s £ w xsi me = 

as hearing eet netal for SAT LEE wi TD MTT MITT TTT 

templets, models, gauges, ete., : 

in the Factory PTT ELL 


Catalog No. 10 gives come 
plete information as to cute 
ting ranges. Catalog No. 5 
shows our complete line of 
Tucker Oil Hole Covers, 
where oil is used for a lubri- 


We are manufacturers of Lincol Type Milling 
Machines, Bench Milling Machines, Hand Mill- 


ing Machines, and a line of reli; ecrew and 


SEUUTCUTUUEUUCEEEEEE ELLER EAE EEE ETEEEEEE ETE CEOEAEEA TA DEEOAA TERRES EA EDEDUA UU AEOAUUAAE SERRATE EEEANNNNO EE 
CUCU PEO CEOET OEE Ee 


PAU 











cant. = Lever Vises. Get our circulars and p 
W. A. & C. F. Tucker . ' 
Hartford, Conn Nos. 1, 2 and 5 = The Carter & Hakes Machine Co. Winsted, Conn., U. S. A 
Heeeennnnaunonneer " aveonavenceneevecnvennanensnnneneneeeeeeeeeeeroerrnnnndz SHUUTUEEEEOEEEENOMN NT pesyeeneneunnnnneny 
Hii PU SSUUUEEUUU ETT ULL Ta Ce 





Pipe Threading and Cutting Machinery 
Hand or Power Operated 


The Merrell Manufacturing Co., 
100 Curtis Street, Toledo, Ohio 


~PLANERS 


Woodward & Powell Planer Co. 
: WORCESTER, MASS 


TOT 


UT Gd 







Miri ii i 





















LEE TLL TEL bal LLL LLL sevnnceeennsenneny 
uw VACULAAADUAA ELLE ADELE EAU | SST A NMEDENEU EADS EEUU ' mednennecascancneanatcecee 
i — | ‘OE V E — = = Enlarge Your Working C Capacit y ‘the ‘‘Davenport’’ Way 
= = = The wide range of screw machin obs the large tout de m le oF 
= = = the Davenport Multiple Spindle Automatic Screw M ( res the w t 
= = capacity of any shop having t ind of 5 t 
a | F> E IVI A C bf j N EF = : ' sondes 2 ; “Davenport output 
= = Mar yY user i t! at the t ive taken on 4 ne Ww ich yuld ne ver be toucht I 
The machine with 25 per cent. greater capacity, size for size. = = ag va foc actessirs por = 
: TREADWELL ENGINEERING CO. e s = 
= 88 West Street Ral, BEOiss ING CG New York = =z lnicanisae eshte Tool Co., New Bedford, Mass. 
5 toreeereninn wenn CUCU aie S ssunevaruecensnnnnnseene FETUCEOUETEGTAEEEOOUTODEAEEEEODOOOTEUEAEEEODUCEOEEEOEOOCTECUEEOOGSCOOOOREERECOOOONOREEE THis 
il PUL Ee spucesecnnennocsenencacuiiiin C0 ite 
EXTRA-HEAVY, HIGH-GRADE 3 a the advantage of being ¢ ofan = 
organization of cl ’ “thes | t d cet = 
SHAPERS nommney and I 2 1, four siz 





16, 20 and 24 inch. 
The Columbia Machine Too! Co., Hamilton, O., U.S.A. 


back geared Write {~ ac atalog 


THE R. A. KELLY C OMP. ANY, caty for 28 geare 


+. O. ROX 488 XENIA. OHIOTU. S. A- 





UL 








TULLE STI LE 





? FUCDUDETUSOEEREEODOSAEOEERORTEDEOETEURAEEORSEOEIETATATES ET nnn mn 


DOVECETEEUDEDACETECEOOCEEORET ETE Tee 





Tube Mill Machinery—Seamless and Welded. 
Rolling Mill Equipment. Rolls—Sand and Chilled. 








Pipe Threading and Cutting Machinery. E 
Castings—Gray Iron, Semi-steel, Cupola and Air Furnace. 3 
Machine Work to drawings. E 
Standard Engineering Works, Ellwood City, Penna., U. S. A. E 

HUVTENTENTETENEDTTATENTEOOETEDOEOTEA EEC EETEOTEOERT EDO EO TET OROOEOEOUEOEODECEODEOEUOEUUETORTEEDECONT POU ENDER NEOTOONT CUCL LLL TULLE Mi 
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The ripe experience of Mr. C. L. Libby 
is behind LIBBY Turret Lathes 


When you get a Libby Lathe you get some- to all niquiries and cooperate in solving pro- 
thing more than a well-designed, wonder- duction problems. 


fully efficient machine. You get.the em- po a 
odied e ‘rience of ; ‘ he -NOWS s or catalog giving u e- 
bodied experien f a man who K! \ calls of Sibke Vases Kaden. 
the machine tool field. You get his 


continuous, personal cooperation—for . , 
the service of this Company BEGINS International Machine Tool Co. 
instead of ENDS when vou start to 


i Indianapolis, Ind. 
use Libby Turret Lathes. 
AGENTS: Bowman-Blackman Machine Tool Co., St. Louis, Mo.; Brown & 

Zortman Machinery Co., Pittsburgh, Pa.; Eccles & Smith Co., San Fran- 

Please feel tree to write today—to sco. Cal.. Los Angeles a *ortiand, Ore.; E. L. Essiey Machinery Co 
Nl Libl | i | Chicago, Milwaukee and Molin Seerte, 1A6., Toronto, Ont., and 
np ita) Vil wers > Moontre ‘ trong r riammone 0 etrott, ich., and 

Wir. LL y ,W \ personally reply lontr : , », New York, N. Y.; New Haven, 


Cleveland ’ 
Cont nd Philadelphia, P. yracus ipply »., Syracuse and Buffalo, 
M ir 


ae | as mer hinery ‘ 3 nor \ oats Machine Tool Co., 

ns ’ Lid., Lor n, Glasgow an astle-on-Tyne, Eng.; Iznosskoff & Co., 
Petrograd. Moscow and Ekaterinburg, Russia: Moerch & Roumet, Paris. 
France; Hi le Micuel, Mateu, Barcelona, Spain, 


; sot 


mS) — 
_ Or 


& ~ eae emer d * 





April 4, 1918 


Buy Liberty Bonds 








7. bought a 
bond of the first 

Liberty Loan? 
Of course! And the 
second Liberty 
Loan? Certainly. 
But remember now 
that your duty isn’t 
done. The war isn’t 
ended and it’s up to 


you to 


Buy More 
LIBERTY 


Loan Bonds 


The money you lent 
the Government has 
gone and is going to 
help our boys and 
our allies. But 


more is needed now. 


It’s up to you to in 


vest all you’ can. 


Send your ap- 
plication through 


vour bank today. 











We have aot to win this war. 


PENCILS 





ECAUSE they are wonder- 


fully smooth, delightfully even, free 
from grit, sturdy, true to grade and 


unequaled for the most difficult work, 
VENUS American-made Pencils set the 





shipyards, 


tablishments and with our boys 
over there 
ive and offensive preparations 


to win the great war. 


Every VENUS Pencil is a 


perfect pencil. 


Look for the distinctive VENUS 


finish 


17 black degrees 
6B softest to 9H hardest 


, planning our defens 


standard of pencil quality 
for the world. 


They are everywhere preferred 
by engineers, draftsmen, de- 
signers, army and navy men, 
and all whose requirements are 
exacting. 

Today VENUS Pencils are busy in 
the drafting rcoms of machine shops, 
munition, truck and airplane plants, 


manutacturing- es- 





and hard and medium copying 


Your pencil is among these! 





— 


\ “ie 


TLL LL Lee 


|\AFREE! 


This trial box with five 
VENUS drawing pencils, and 
VENUS eraser sent FREE. 
Write for it. 

Pli j 
ae TS 


American Lead Pencil Co. 
227 Fifth Avenue, New York 


and Clapton, London, England 
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For More than 
Ordinary Requirements 





" \ 1 1 ‘ € deny ‘ } t i a | “| , < < = 

Tun HEAD. Pes Ree [ulliner Quick Change Lathe at guaran 

construction —risid es teed to bore and to turn true to within .0O1-in. 

backward deflec 

tion of front bear 
ing impossible 





COMPOUND 
REST, All bearings 
fitted with bronze 
bushings 

DRAW-IN AT- 







when properly set uf 










AUXILIARY Only the finest materials and workman- TACHMENT 
QUADRANT al- = b ee ile 7 lath Chucks range from 
lows for applica ship are used in constructing these athes ito lin 
tion of additional Every Mulliner Lathe is tested to a standard VARIABLE 

SPEEDS 





gear. : 7 z 
which 1 way ibove ordinary requirements, 


Circulars giving details on request. 


Mulliner-Enlund Tool Company, Inc. 


Syracuse, N. Y. 




















= 


TETEVEVEVTYETETETETETTETTV ETT 1h 





PU ee ' 00 SOPEENEDTEUODAUUUONOUUOUEOANOUEEOOUOEREAUODOOSUODEUOODERRODOEEOCOOORRATCOEEAE TERRA EEEEENE 


Put One On Each 
Lathe 


1 





mua 
TETETUTETETETTTT ITY V TOPPED PESOS ESET ODD 





TEVUOVUET ETNA RSEVETEL OTTER OC OEE 


DO YOU KNOW THE 
SEBASTIAN 


Its Speed, Power, Durability and 


SPU UUUUUUUTSTLTS HTT LSPnin yyy Terre rTP TT TTT TT TTT 
TUOEOUTADT NANTON 


Accuracy? Its record over a period 


previ: 


of 30 years? Your lathe education 
The Universal Turret Toolpost aciee ts, ‘Sn: Wana: Sa Mio 


™ r si “OS 1 gre increases * pro- . ’ 
cuts your lop costs and greatly increases your pro merits of Sebastian Quick-Change 
duction. You should have one on everv lathe. 
Let us tell vou about what the “Universal” is doing 





Gear Lathes. Write us today for the 





for others 1] 
IMMEDIATE DELIVERIES Tull story. 


MAGNA MACHINE COMPANY 


622-626 Driggs Avenue, Brooklyn, N. Y. 
Also Builders f High-Grade Special Machinery, Jigs, Tools, 
Gauges, Fixtures 


THE SEBASTIAN LATHE COMPANY 


117-119 Culvert St., Cincinnati, Ohio, U.S. A. 











ttn 


af 


MTT Teeth 





SPRATTUTTUNTYTUN TAN NeTeONTTTT TTT TTT TTT 


Vann 


oSOOETETVONTTHeeererenenenent THU EE SOOURGRNAUCULTCAAEURUERUAUOUERRG LUCERO EEA CECA REEE TREE RARER EERERERE CETL EE Ee EERE Rete eee 
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(] THE TILI =D 


Ty A CLEAR TRACK 


A Clear Track Means Speed, 
Safety and Output 





In the Tilted Turret it means accuracy, tubing. In fact, the Tilted Turret han- 
too. The Tilted Turret has made a repu dles a variety of work that is truly mar- 
tation for itself for accuracy in scores and velous. Drill, reamer, box tools, cutting 
scores of shops where preciseness is the off tools, etc., are so readily applied, and 
first requirement. the Tilted Turret is so easily operated 

This applies to jobs of all kinds. The that the results pile up with a speed that 
Tilted Turret can turn and thread an inch makes the value of this machine plainly 
or a mile without extension on tools and evident. 
will swing a larger tool than any other We have records of results and expres 
machine of double the capacity. sions of satisfied users that will be a 

An automatic roller feed handles revelation to you. Shall we send them 
equally well the lightest class of brass and where? 


Catalog A-17 describes the Tilted 
Turret in detail. Ask for it. 


Wood Turret Machine Company, Brazil, Indiana 


Domestic Agents: Ne Ma o . a 
Chicago, Ill Hill, ¢ ‘ [ { Ph idelpt P Ss M Re hest x Ss y ( imbus. O — 
chinery C Boston, Mass Ly! Farquha ; Pitt a = & S$ M ‘ M \ Mactl v « 
Wm. K Si imets; Detroit, Mich English & M M A P ‘ e, R. I ‘ M ery ¢ 


Foreign Countries: W 


15 Years 
of Satisfied Users 
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Heavy 42-inch Lathe with Constant Speed A, C. Motor. All Steel Gears. 


[ wWl25<G } BUILT IN 32, 36, 42, 48, 54 AND 60-IN. SIZES 


LARGE LATHES 


THE HOUSTON, STANWOOD & GAMBLE Co. 
CINCINNATI, U. S. A. 














TELL TELL UL TULLE LLL TUT TULLE LECCE 1NNbettes 


Why Use an Engine Lathe for 
Plain ‘Turning? 


A simple, high-grade Stud L.athe 
can be bought for less money. 

No need to pay for the extra parts. 

We have Stud Lathes. 


For Immediate Delivery 
14 in. x 6 ft.-with Compound Rest 


The Lathes can be furnished with 
pan, pump and piping if preferred. 
Get in touch with us today for full 





particulars. 


P. PRYIBIL MACHINE COMPANY 


Established 1862 New York City, U. S. A. 
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with the 


| JI “ DALTON six.” 


OU can go “OVER THE TOP” in your 
production with a “DALTON SIX”. 


Don’t ask us why. Ask the manufacturer who 








uses them; not one machine only, but in many 
cases ten to one hundred in the same plant. 


Send for Bulletin B-611 


DALTON MANUFACTURING 
CORPORATION 


1915 PARK AVENUE, NEW YORK, U. §S, A. 
Cable Address “ALEDAL New York” 





= CASTLE : 
* NDIANA 


; L 
COMPANY U.S.A 
ety tentslnte er eee 





It is the design, the high degree of accuracy, and the superb finish 
that distinguish the 


CHARD LATHE 
Chard Lathe Co., Newcastle, Indiana 


“4 M mee dnt DISTRIBUTS RS P Da it 
»., Detroit, \ Owds “he ‘ 
San “Fi ranciseo, Calif. J. 5 Mill r Mach inery ¢ 7 itteburgt Pa Mor are M achinery Compa Pt nilade iphia P " 
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WORCESTER 










Simplicity 
is the 


Keynote 


When you buy 1 Worcester 


ou don't buy a mass of complications 








Lathe 










that ire continually vetting out of 








For instance, take gear and_ feed 






nging here is only one change 





needed to make each new combination 


\ll 


ttachments shown are regular equip- 







ind feed. the 












whatever. 





ithe can be supplied 






with o1 with ut reared head and 
motor dri ©, as desired. We make 
3- and 







l6-in. sizes. 






Write us for some interesting 





literature. 













Worcester Lathe Co. 


68 Prospect St., Worcester, Mass. 
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Heneennsevennener 





Get This Better 
Toolmakers’ Lathe 


Better—because a more refined lathe in every way 
more accurate, more finely finished, sturdier 

The Wade 8-in. Toolmakers’ Precision Lathe ts just 
the class of quality lathe you want for toolroom, experi 
mental and scientific purposes 


The best features of standard practice are retained 
But improvements over these have been made. Our 


illustrated catalog shows how this has been accom- 


plished. Send for a copy 


Walter H. Wade 


311 Atlantic Ave., Boston, Mass. 


W ADE 











POUPODOOOOTTOTUEEODETEDOOO EOD TEEOTIOEE 








COOREREROGACUEDDTORETOTEROEROON 








32 changes ot teed and thread; 12 spindle speeds 


with 3-step cone: 2 { belt: all veurs enclosed. 


The Carroll-Jamieson Machine Tool Co. 


Davis Avenue, Batavia, Ohio 


TT 








































Geo. H, 

5 Write for Alexander, 

E Bulletin Birmingham, 

= E. England. 
Carroll- . 

Jamieson : 





“ELGIN” 
Precision 
Attachments 


Precision work re- 
quires machines 
built to the very 
closest standards 
of accuracy. Elgin 
Precision Ben h 
Lathes meet every 
demand for fine 


ULL od 





accurate machin- 
ing, and with their 
many Precision 
Attachments ire 
idaptable to a wide range of work in the toolroom, 
experimental shop o1 ror zht manufacturing When 


the market for Pre« Tools, write us 


THE ELGIN TOOL WORKS. Elgin, Illinois 


Mernrarneceenieetint pesvenes TE telanennnt COPOHEEDODEDEDEDEON ORDERS CUCULELEDEUEEEROU DEOL CECE OEE OOPOROEOEEROROOOORENHE 
























SReeeecaeccccceretecgey 
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noe WORT hs 
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Wel, Ss ak 


a 






GS RRGy 


Order One Teles 


You can trust to the manufacturer as to quality, reliability and ac- 





curacy. This is a high-powered 14-inch Engine Lathe with three-step f. 
7 &.* 
: ; ss . aN 
cone, double back gear, quick-change gear box. Also furnished with 12 a 
&, += 
ts speed ball-bearing veared cS 
head. ws 
‘ 
You have our Descriptive ber 
Bulletin, giving details, in 
your hles now, perhaps it 
not, write at once for a copy ne 
* Filsmith Lathes il hy 
making wondertul records in 
many prominent shops ; 
ac 
ry Lf 
Get in touch with us today ie 
Las 


Sider, Obie, U. &. A. Se 


Jd 
Clee Lad sit’, 2 A * - 
. aw Wid ease ay 


a 


© Philip Smith Mfg. Co. 
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THE VERY FIRST JOB— 


will without a doubt point out very clearly 
why over 3000 


Phoenix Turret 
Attachments 


are now bere used mn man o} the largest 





SU  _ 


2000000 eee 


hops. 
hey are particularly designed for the : 
“in between” jobs that often cause a great 
cle al ol dela Ye 
l hen, too vou ll notice a decided say ing 


in boring and threading duplicate parts 


ULE 














z 
2 Shall we send our Bulletin? 
i Phoenix Mfg. C | 
hoenix Mfg. Company 
: Eau Claire, Wis. é 
= Eastern Representatives: W. L. Harrison, 1430 West 6th St., : 
: Cleveland, Ohio ; 
; UUCCUUCULLCCLLCCLLCLCCCLLCCLCCULCUCULCCLCCLLCCCUL CULL LULU U CCU COU CUCU CCUC UCU CUCU CCCULCCLULCCUUCCUUCCULC LULL LECLERC UCU POUUCUULELEL LULL Mma 
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COCUEPEOEOR EEUU ECTOE UEC 


, The 
NEW 
SHEPARD 


BUC CCC LCCC cco 











features have been incorporated 


All of the newer 
in the new 12-inch Shepard Lathe. A machine that 
may be operated ethciently by a _ semi-skilled 
operator certainly deserves your serious thought 
Write for the circular—today. 


MUU 


SHEPARD LATHE COMPANY 


CINCINNATI, OHIO 


Syovvecnvavevevevevecnesoeuensvevenevenevennensvengnuansevensuoent 


ITU 


> 


pinnae senna COPEDEUDEOEADEUDECEE DOU ERADEDEEEESESTEADEE EE EEELEG ERD EEDEU DEP ES EEE EE EERE 


A Turret Lathe For A Trifle 


TL 


In 15 seconds you can change your engine lathe int¢ » & practic ul turret 
lathe, thereby doubling _ luct ind effecting surprising ec¢ mics 
by atta ng a NE Ww NAN Multiple Rotary ¢ huck to the tailstock 
I Rea Taps, etc., wit it changing tools 

Send for 
Bulletin 


The 
Newman 


Mfg. Co. 


715-721 
Sycamore = 
» Street = 


VULUURUROLOEOEDEEOREORORCUOEOEDEEADOEEEOROATEREEOEDEDOROEOROLOROEOROEOEOEOEE 


PUDURAAEAEEDEAERORSSOA EAA EADAASAUAADAEA A gEAdEabaeao tain 


Cincinnati 
Ohio 





CECOEEROLEECUAUDUOREEERCELEO OD EROUERDEEEOOCEROGE ROTA ERGE ESOT RCER RDO ERTEA TOE EOE EE REE it 


Uc 


W000 72772 nee nen eee 


South Bend Lathes 


and 


Hn 


PTT TTT 


ile 


For manufacturing, 
the machine shop 


UU 


‘ tr ht r gan } 
\ : big gal 


been on 


South Bend Lathes have 











= the market twelve years 
: Over 16.000 in use 
= D H \pprox 
~ . g Betw l 1 I 
| } ( Sy Weis 
| | I i Skids 
13} 5 32 3 1000 272 
15} 6 40 1; 1425 352 
= 16} 6 so 14 1700 432 
= 18} . 57 i 1950 566 
213 10 75 1 3300 S41 
= 24} 12 95 1} 4420 1218 


= South Bend Lathe Works, South Bend, Ind 


422 E. Madison Street 


be TT 
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SU 


Bends Flats, Rounds, Squares 
and Twis ted Bars—Hot or Cold 


1th 


Our N ; ‘ ‘ 
It ght er gh to be easily 4. rtal t stror Ady 
with all needs 


und 5 in. high. 
t nuply 


ei to cor 















Hinman 
Bar Benders 


THUOOS TRUE 





about any- 
thing you Send for 
have to Catalog. 
bend Wi 

re spect al- 





COOUDODDOOEET CUTE 


D. A. HINMAN & 
COMPANY 
Sandwich, Illir ois 


b ‘ nding y 
and cin save you 
tir nd money. 


wi 
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Our Cataiog tells a money-saving story. 


HJORTH LATHE 
Office: 27 School St., 


Boston, 
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The Hjorth Lathe. 
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We'll Help Remove Your Perplexing 
Machining Difficulties 


We are an organization of experts. Our brains, experience and 
expensive equipment are at your service. We test the quality and 
solve vital questions concerning the handling of Steel, Tron, Brass, 


Copper, and so forth. 


Write us today about your difficulties. 


HENRY SOUTHER ENGINEERING CORP., Hartford, Conn. 
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NOT AN ACCIDENT IN A DOQG’S AGE 
IF IT’S A 
: 66 ” 
- Williams’ “Vulcan” 100% Safety Lathe Dog | 
But get rid of those Ungainly, Square-Headed Brutes that sneak around from the rear 
i and grab you unawares. Only cremation makes them safe. 
ANY DEALER CAN SUPPLY YOU “VULCANS” IF YOU INSIST. : 
Western Office and “Now let us con- 
Warehouse: serve human life” 
35 So. Clinton Street ; . . 
CHICAGO, ILL. 35 RIGHARDS SIREEF BROOKEYN, N.Y. ClTY “— Nev . vae 
London Representative: Benj. Whittaker, “? Norfolk St,, Strand = 
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with heavy fly-wheel 
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RASRESSES 


FOR CUTTING, SAMING, PUNCHING Ape WING AND 
EMBOSSING BAR AND SHEET METALS, PAF . LEATHER re 


FerRrRacuTe MACHINE ca adisaeeon. Meharry. U.SiA 


Punching 
Press PG5 


for 


At tl left is shown a Ferracute Punching Press PG5, adapted 
heavy punching, shearing and bending in bar metal 
A number of sizes, geared as represented, or with gearing replaced 
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signed driving 
mandrels, bending, 
broaching and emboss- 
ing. The experience 
ot successful 


positive 

powerful, 

spec’ 
for 
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users 
shows the Atlas saving 
time on many other 
everyday manufactur- 
ing jobs. Full particu- 
lars pertaining to the 
success of the Atlas 
Press sent on request. 





Heads Rivets Cold 


All sizes for all pur- 
poses. 
“is em tight or ) intersunl K, or finishes 
he — iny shape desired - ite of 
A rivet a second, sizes up to in, Atl 
A rivet in two seconds, size ‘4 in, to %% in, as 
A rivet in three seconds, size in, to % in, 
and ap rder we bu mactl to |} rivets P P ess ( oO 
to 7 il with proportional r * 
Built in eight sizes 317 N. Park 
Besides riveting, THE HAMMER aes ° k St. 


HIGH SPEED RIVETING 


psetting. et 


Kalamazoo, Mich. 


does all Kinds « me t swagring 


parts with rivets or sketch 


Send us sample assembly 














The machine illustrated at the right combines two presses in t 
The main press is designed for deepening shallow shells and bending 
or forming parts of agricultural machinery, automobiles, et 
The side-punch is useful for trimming, punching or shearing 
Full information, with photographs, for the asking Press DPG 56 
TTT TTT - MT Ue Heenan 
The Hammer With The Human Stroke Add the Atlas Press a 
to that plant equip- Pedestal. 

. : : : Weight 975 Ib, 
ment, as you would a Complete. 
new lathe or boring 
mill—for time-saving 
results. You may feel 
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Let us shoulder your riveting problems. 


Send for The High Speed Hammer Book. 


The High Speed Hammer Co., Inc. 
Rochester, N. Y. 
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HAMMERS 


—Belt or— 


. First: 
Motor-Driven 
These hammers embody a Second: 
design and workmanship 


that is unsurpassed. 
Catalog? 
United Hammer Co. 


Helve Hammers 


The 


Rochester, 








We want you to see twice 


THE ROCHESTER HELVE HAMMER 


THE WEST HYDRAULIC TIRE SETTER 


Get Our Catalog Now! 


West Tire Setter Co. 


New York 


Tire Setters 








Oliver Bldg., Boston, Mass. 
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Discovered: The antidote to the wear on pumps. extends past the other. Thus, to cover one end of 
In the old-style pump the wear is on the end of each gear with a non-turning, spring-controlled pis- 
the gears. ton has been made possible. This piston, while 
In our pump we have eliminated this wear. The permitting flexibility, holds the gears tight. 
gears of the “Roco” are so placed that one gear If any wear should occur, the piston takes it up. 


The Roco gears remain tight and do not wear 
out. Write for the story of The Roco Discovery. 


ROPER & CO., Hopedale, Mass. 


PT St EIT SRO SASS 


ae tees Sao 


| <.ma? HAS 
When Labor’s Scarce 


You will be able to relieve conditions in your shop 


















































by utilizing labor-saving machinery. Two men and 


“Bell” will replace 5 or 6 men and do the work 
quicker and better. Where several heats are re- 
quired to finish a heavy forging by hand work, 


“Bell” will do a better job on one heat. 


The Bell Hammer is designed for maximum 
power efficiency. The valve gear gives extra- 
sensitive control and all cylinders are double 
acting and cast in one piece 

Write us today. We'll be glad to advise you 


concerning the best hammer for your work. 


BUFFALO FOUNDRY & MACHINE CO. 


68 Winchester Ave., Buffalo, N. Y. 
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CATCH 


Cocneneneneeeneet 


The Logical Hammer 
More economical in operation— 
more powerful in striking force— 
easier to operate and cleaner than 
any steam hammer of equal rated 
capacity. These are the broad 
claims we make for the 


NAZEL 


Air Hammer 


An the ewidence that you can gather 





Punch 


TT eo 
TELL Lech 





TEL 


from my plant where they are in 
tall« vi erve to confirm our asser 
tions 

Shall we put ve in touch with < 
of Nazels in vour neichborhood: he'll be 
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glad to talk ts 


Nazel Engineering 


& Machine Works 


4039 N. Sth Street, 
Philadelphia, Penna. 
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Che Loshbough-Jordan inclinable power press 
= has a solid flywheel, one-piece connection screw 
. and ball. convenient adjustment and is very dur- 
: able. All bearings are self-oiled 


CEOUOCEEE EOE OEE OU ECR UE REECE ECE OGE EEE 


May we send a Bulletin? 


Loshbough - Jordan Tool & 
Machine Company 
—_——_ Elkhart, Indiana 











POSTUUUEE EEOC EETTEE EOE A TEREEE OTA EE OTE 


COTE 


STULL 





OU UUEELLLLLLLLLLLLLLLLLLLCLCCLLLLCCCCCCC LCCC CCC eC OU 


Pall 


SEUTUUTEUEE TT EEE TEETER ETE ET TET EETEE TERETE TEE EEE ET TRE DET ETRE TEE ET TET ETAT 





COMLAEPUEANOEDA LEAS AADOGNNO ASAD EASA ELAU EAL TERA DEAD EEE TE " HOOEUUNETOALUAODUADUADUAREUDEUEDUAU DED UDUOSTOOD TOR ED DONO DENOTE TEEN a! COOEUEEDUCOAADOOAOREEECEEEODEEEOEO EEA OOOREGDOEEOOODEO DINE COCEETOSUEADEUAELEAEOREADEDAD EA taeda 


Electric 
Blue Printing 
Machines. | 
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COOCCCEOCEOOCUACEDA EO EEONE 
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HUNECEOREOEOHEUECHOEOODAENOROCeteatategS 


Write for Catalog B-3 
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Buckeye Engine Co. 
Salem, Ohio = 
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Trahern Circulating Pumps 






An ideal method of ciculating lubricants without pulsations, with- 
out sediment and without clogging. Send for catalog 


TRAHERN PUMP COMPANY 


Rockford, Illinois, U. S. A. 
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THE CINCINNATI GRINDER COMPANY 
3233 COLERAIN AVE., CINCINNATI, O. 
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Wickes Bros. DepartmentmM Saginaw, Mich. 
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Be eee 

BLUEPRINTS : CINCINNATI GRINDING MACHINES : 
: : Plain Cylindrical Manufacturing Univer- e 
: The Wickes Continuous Electric. Sells at half = Manufacturing Internals sals, Worm Grinding z 
the price. Uses half the current of others. = Crankshaft Cam = 
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1857 People's Gas 


Pocock Street, B la 


SH 











*“STILES” PUNCHING PRESS 
Ten Sizes 


There is probably 
ed to meet your requirement. 


E. W. BLISS CO. 


BROOKLYN, N.Y., U.S.A 

CHICAGO OFFICI DETROIT OFFICE 

CLEVELAND OFFICE, 

LONDON, S. I Seite I AND 
Re 


Development of Sound 


Standards 


in Press building 
is not wholly a 
matter of drawing 
board and theory. 
Sixty years of prac- 
tice in making ma- 
chines do what is 
required —- often 
under most difh- 
cult conditions — 

have made Bliss 
Presses the line to 
turn to when pro- 
duction problems 
confront you. 


already a‘‘Bliss Press develop 


Dime Bank Bldg 1918 
Union Bank Bldg 
PARIS, FRANCE 


100 Boulevard Victor-Hugo St. Quen 


Le 
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inn 


COC 


R. E. Ellis Engineering 
banks Morse & Co., lr 


E. C., England 


ULE 


Reg. 


& Stoer Co., Finance Bldg 
Morse Co., Ltd.. Montre 
Continent, address Gaston 
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U. S. Pat. Office 


TEST PRESSES 


For applying Internal Pressure 


Physical Test to Shells 


~ BANDING PRESSES 


For Pressing in Copper Rotating 
Bands on Shells 


Metalwood Manufacturing Co. 
Detroit, Michigan 


Sales Representatives 


1 Washington Blvd... Chicago: F 
St.. New York City: Sherritt 
phia, Pa.; Canadian-Fairbanks 
to For Great Britain and 
‘-baix, Coronation House, London 


COU CCU es 


Mitth. 
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UU 
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The “TOLEDO” 


Presses, Shears, Hammers, Dies and 
Special Machines 


the answer to the nation’s call for 


Conservation of Labor and Economy 


Now is the time and the 
greater need for installing a 
standardized equipment 
with modern labor and 
time saving devices and 
features that will require 
less man power and yet 
produce more and _ better 
work at a less cost. 


Call in one of our expert engineers 


The “Toledo” No. 98A for advice on shop efficiency. 





The Toledo Machine & Tool Co. 
Toledo, Ohio 


Representatives Allied Machinery Co. of America, 19 Rue de 
Rocroy 


Paris. France: Via XX Settembre, 1 Turin, Italy; 16 
Seidengasse Z lel Switzerla 
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Presses For Sheet Metal 


Forming and Stamping 


Every known improve- 
ment is shown in our 
large stock of standard 
sizes of presses. As they 
are composed of standard 
parts it is possible to 
quickly build and assem- 
ble special machines. Tell 
us your needs. 


SW AINE 


Inclinable Press 


is designed for extra 
heavy work such as elec- 
trical goods, cans and 
sheet metal goods, metal 
novelties and brass goods 
in large productions. 

The incline legs keep the 
front of bed one height 


when bed is changed from incline tostraight a 


Send for full details in Swaine Catalog. 


The Fred J. SWAINE Mfg. Co. 


Largest Press Builders in the West 


Seventh and O'Fallon Sts. 





St. Louis, Mo. 
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Feather Valve 
AIR COMPRESSORS 


Their low upkeep and high 
power cconomy effect important 











Single-Stage Steam-Driven Feather Valve Compressor 






savings in cost of operation— 





- 


Two-Stage Motor-Driven Feather Valve Compressor 
Enclosed Frame 


savings that count more than ever 
in these days of rigid economy. 


On request we will send 


Bulletin L 533-11 


WORTHINGTON PUMP AND MACHINERY CORPORATION 


115 Broadway, New York 
Laidlaw Works, Elmwood Place, Cincinnati, O. aa 


Branch Offices in all Principal Cities Feather Valve 
Compressor 






























HYDRAULIC | 
MACHINERY | 


WATSON- 
STILLMAN 








We have been building 
HydraulicMachinery 


This 1800-Ton 
Hydraulic Press 


is one of our large line for 70 years and in 





of die presses. It works each machine will be 


| with pressure of 4500 Ib. found evidence of 


per sq.in. and exerts a that long experience. 


yressure of [8 $s upon : 
I tons uf Some of the ma 


the platens. The platens lias oie tae ee 





aes el 4? . £0 
are cast steel 42 in. x 42 jacks, pit jacks, shaft, 


In. square, anc a: s 

juare, and the —— rod and pipe benders, 
are of torge e 
| ged steel | ve accumulators, pumps, 
operation Is : > and et 

I s simple and « shears, punches, riv | 
tective. 1 | 

eters, valves, fittings, 

¢ e 
Our line includes a press a 


for every purpose where 


rs ' 
hydraulic pressure is a Write for catalogs. 


possibility. 








THE WATSON-STILLMAN CO., 42 Church St., New York 


Chicago: McCormick Building 














Buy Liberty Bonds—We have got to win this war. 


Stop that ceaseless waste of energy, time and money that goes 
on in your shop through want of the most efficient tools. 

Stop scrapping your old machines because they cannot keep 
pace with this big war-time rush. 

Stop turning down orders because you are so far behind on those 
already on your books. 
Stop wondering how you can do all these things and do them. 


x 





COST CUTTING TOOLS 


Modernize your entire shop practice by making your old-style drill presses and lathes 
qual to the most modern tools at small cost. 





For the Lathe—-McCroskey Turret Tool Posts carry from three to six tools in place of one. ‘They 
cut down time and labor on all inside or outside work. 

MeCrosky Wizard Quick Change Chucks and Collets make your single- 
Thev cut in half any job requiring a change of 
tools such as drills, reamers, 


For the Drill Press. 
spindle machine better than many multi-spindle ones. 


tools, such as jig work. With them you can use all sizes and kinds ot 


counterbores, taps, etc., without stopping the machine. 


McCrosky Adjustable Reamers 


The latest word in reamers for light or heavy work. Cost less per hole and will out 


last a dozen solid reamers while doing better work. 


A Text Book on War-Time Savings 


Study economy. Get a McCrosky Catalog and see how to save money 


Stop waste everywhere. It is criminal today. Get behind the President. 


The McCrosky Reamer Co., Meadville, Pa., U. S. A. 


Export Manager: Benj. Whittaker, 21 State St., New York 





























CUTTING & WELDING 


AT LOWEST COST 





Will Cost 
You Less 
and 


Do More 
Work 





It is a fact of experience that even a small per- 
centage of impurities in oxygen and hydro- 
gen cuts down the speed and efficiency of 
cutting and welding operations in marked 


deg ree. 


1.0.C. Type 4-1000 Unit Generators are sold 
under a guarantee to produce oxygen 99% 
pure or better, and hydrogen 99.5% pure 
or better. Actual service results show aver- 
age purities of 99.69 for I1.0.C. oxygen 


and 99.8°; for 1.0.C. hydrogen. 


These purities are regularly secured without 
the use of any auxiliary purging devices. 


The resultant increase in cutting and welding 


efficiency may be 25° or more. 


At average costs for electric current, I.0.C. 
Type 4-1000 Unit Generators produce these 
pure gases ata saving of 60°, over cost of 


inferior gas purchased in cylinders. 


Consider these vital facts in connection with 
your seeking for lower production costs and 


increased output. 


W rite for Bulletin 20. 
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costs 
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Tool Company 


Grand |Haven, Mich. 
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CLEVELAND PORTABLE AIR GRINDERS 


MADE IN 2 SIZES Nos. “A’’ and ““AA” 





Adapted for grinding grey iron or steel castings or for any 
work requiring a portable machine that is easily carried 
to the work and handled by one man. Speed: 3,300 and 

700; weights 20 and 30 Ibs. respectively. Shipped on ap- 
proval 


Cleveland Chipping 
and Calking 
Hammers 
are made in 19 styles and 
sizes with outside or in- 

side latch. 


They have high speed, no 
recoil and are dustproof, 
making them ideal tools 
for foundry work where 
the service is unusually 
severe on account of sand 
and grit 





Bowes Air HosefCouplings—over 1,000,000 in general use 


Absolutely air tight under all pressures 
Above shows Never Slip Clamps attached to couplings. 
Write for Catalog No. 14. 
THE CLEVELAND PNEUMATIC TOOL CO. 

New York Chicago CLEVELAND, OHIO Philadelphia Detroit 
Pittsburgh Birmingham, Ala. San Francisco, Cal. 
Cleveland Pneumatic Too! Co. of Canada, Ltd., Toronto, Ont. 
John MacDonald & Co., Pollokshaws, Glasgow, Scotland 
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Special tools of al! kinds for the 








economical manufacture of 

ly —— interchangeable parts that's 
Cc r ness, and we know it Tr} 

I i contains thousands of 

é s of work executed in the 

< UT Ik res nes We design to vour 

manufacture to your 





vings 





This is a special organization in 

1 and equipment which means 
super-accuracy and speed of produc- 
tion 





Manufacturers of pneumatic 





tools Designers and con- 
tract r nufacturers of light 

hinery and machine parts, 
gage sigs, fixtures, punches, 
dies and special tools for the 
economical production of ma- 
ehine parts 





Keller 
Pneumatic 





® KELLER-MADE; 
MASTER: BUILT : 
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Air Compressors 


Ready Now 





UTS 
ine 
CODON Ete 


ELMES 
Presses for Production 


Forming heavy parts is accomplished with 
marked economy, ease and speed with 
Elmes Hydraulic Forming Presses. Backed 
by more than 50 years of practical ex 
perience, every detail has been developed 


rine 
































to secure efficiency in handling orders E : 
and insuring prompt deliveries. The : 
: Elmes line includes both stationary and : = 
: portable presses of every design. Special = z 
= Presses made to order. Send blueprints = 
: for free cost estimate : 
: Write today for the Elmes Bulletin. : 
Chas. F. Elmes Engineering Works’ = 
1001-1013 Fulton St.,Chicago,U.S.A. Est. 1863 : 
° 2 
Richard Dudgeon | 
P : z We can ship “WG3” Sullivan Air Com- 
Hyd raulic Jacks = : pressors from stock in many sizes—others 
= ~ . : = within a few days or weeks. 
: Hydraulic Presses : Orders for larger compressors, for the pres- 
: . = = ent, can also be filled promptly. 
E 7 < = = 
Hy draulic Punches = 5 i} You Need Compressor - W rite Us 
Roller Tube Expan ders : : Bulletin 750-A describes ‘“‘WG3"’ Compressors. 
: Sullivan Machinery Company 
Broome and Columbia Sts., New York City : 122 So. Michigan Avenue, Chicago 
SSUMEAAAAUET AAA AEA NEAT EAT EAAEENA EEN EENE PEATE AREL EERE EEET EEE EEET EEE EEE TEETER EERE EEA Tee 
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HYDRAULIC TOOLS 
of Standard Grade 


and simple—uni 
and economical in 


Powerful. durable 
form in production 














Ty 


TLL Ge 


10 Tons Brass Castings 
Cleaned in 10 Hours 


by two tumbling barrels with on 


TELL 





operation These are the character 11 

isties of H-P-M Hydraulic machine double hose sand blast machin 
tools They reduce spoiled material That is what a large valve & 
= Seve a — company accom plished with i 3 
hydraulic machines have set the pace Paxson Sand Blast = 


for ability to do the things they are ) ‘ = 
expected to do. and do them better than utfit ; Write for = 
they have ever been done before our literature = 
Our standardized designs comprise howing how Wen = 
000 types and sizes Write for cata = = 
logues can sand blast effi- = 
. —_ -— ao ciently. = 
THE HYDRAULIC PRESS MFG, CO, = 


UU 


Engineer-Builders of Hydraulic 
Machinery exclusively. 
78 Lincoln Ave 
Mount Gilead, Ohio. 
Eastern Office, Room 119-N, 39- 
41 Cortlandt St.. New York City 


J. W. Paxson Co. 


1021 No. Delaware Ave 
Philadelphia, Pa. 





The barrel is filled about one-third full of castings A sand 
jet tm each end of the barrel plays on the work Ten to 
*fteen minutes being required to thoroughly clean a charge 





Hydraulic Forcing Press 
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Hydraulic Machinery 


Composition Moulding Presses. 
Hydraulic equipment for all purposes. State 
your requirements. 


The Chas. Burroughs Co., Newark, N. J. 
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Dustless Sand Blast Rooms. ‘;5.°3t- 
Rotary Table Machines, ‘9.>,)«' 


HOEVEL SANDBLAST 
MACHINES 


Patented 


Revolving Barrel Machines, Hose 
Sand Blast and all other Sand Blast 
Equipment. Write for Catalog B. 


HOEVEL MANUFACTURING CORPORATION 
52 Church St., New York 
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_~ “Sh! Silence is Eloquent” 


\ | ew. (Speaking of Micarta Gears) 


= 


Micarta Silent Gears and Pinions don’t speak for 
themselves because they're noiseless. They put the 
kibosh on sound. They are also “rat-proof.” The 
“Wee Sma’ Mousies” and rats have no appetite for 
Micarta. 

Some of the uses of Micarta gears and pinions are drive and 
intermediate gears on lathes, planers, punch presses, paper mills, 
cement mills, loom motors, crane motors, cam-shaft gears, magnetos, 
speedometers, and washing machines. “They have been used in sizes 
varying from 1% in. diameter, ;;-in. face, to 22 in. diameter, 
ll-in. face, and have shown a marked superiority over gears and 
pinions made of other non-metallic materials. 

Micarta is a material made of heavy duck of uniform weave, 
thickness, and tensile strength, bonded with bakelite by heating under 
high pressure. 

Gears and pinions made from this material have been used under 
the most severe service conditions in a variety of applications. 


Come try us with an 
order. Catalogue? 





1120-1128 Vine St. 


me Philadelphia 





Philadelph 
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Save Money 
When You 


Purchase 
Gears 


We feel pretty sure that we can sell you 
gears cheaper than you can make them in 
your own plant or buy them outside. 


For one reason, we ve been making noth- 
ing else but gears for more than twenty- 


five years. We have the largest, best- 





Buy Liberty Bonds—We have got to win this war. 











equipped gear-cutting plant in the coun- 
try at our disposal. And further, we have 
developed special systems of gear cutting 
that eliminate waste and error and that 
have pared costs down to the bone. 


When you buy 


NEW PROCESS 


Gears and Pinions 


you not only get the best-priced gear on 
the market but you can demand perfec- 


tion—-and get it—in every gear delivered 
to you. 
Special tools, trained operators, com- 


petent gear designers and a system of 
rigid inspection with precise measuring 
instruments guarantee the accuracy and 
uniformity of our product. 


Don't go on cutting your own gears be- 
cause you think it is the cheaper way. 
Send us your blueprints and we will make 
you change your mind about the high 
cost of gear cutting. 


Try us on a small order to start with 


©” NEW PROCESS “2” 
GEAR CORPORATION 


SYRACUSE, N.Y. 
Canadian Agents: Robert Gardner & Son, Ltd., Montreal, Que. 
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accurately cut 


steel, brass, rawhide and fibre. 


Our large new 
pped with the 


and 





ever 8S e gear 
equirement from minute 
pinions to wheels 6 ft. in 
diameter 
We are prepared to give 
immediate attention to 
rush orders and can aiake 


Grant Gear 
151 Pearl St. 


AN 
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in cast iron, 


prompt shipments on any 
special type of gearing 
Large stock of standard 
eut gears constantly on 
hand, ready to be shipped 
at once 

Send us your blueprints 
for estimate Let us 
solve your gear problems 
Write for interesting 
catalog containing full 
stock list and valuable 
gear information. 


Works, Inc. 








Boston, Mass. 


Geo, B. Grant 
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The Guide to 
Good Gears 


More than that—when the unex- 
pected happens you have just the 
information you need. And when 
you start to put that information 
, 

into practical use we'll show you 
some speed at our end of the line. 
For good gears—for real service 


send for this 384-page free book. 


FOOTE BROTHERS GEAR & 
MACHINE CO. 


210-220 N.Carpenter St., Chicago, Ill. 





GEAR § 


if y 


is assured 


cut by an old-experie: 


stood for qualit y 


s we 


insist 
iced 
Write for 


THE SAWYER GEAR & 


VO ee 








ATISFACTION— 


on Sawver 






Gear They are 


manufacturer who has always 


i914 


Catalogue. 


MFG. -~CO. 


Successors to SAWYER GEAR WORKS 


MA 


Cleveland, O 


seeeeeniebed 


ie 


Albaugh-Dover accurately gen- 
erated Gears are real “ZONES 
OF Ql LET’ —unusually smooth 
and noticeably silent in opera- 
tion If you use gears, send us 
your Blue Prints or Sample 


Gears for esti 


ALBAUGH-DOVER CO. 


ites 


Te 


OEDUDODEDEDDERGRE NODA RODGRT EDEN 


AD) 


a 2100 Marshall Blvd., Chicago 
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 FABROIL GEARS 
on Now York TIMES’ 
high speed presses 










Fabroils were given a service test of 
eleven months before being selected for 
use on the fastest newspaper printing 








presses ever made. 


Their silent operation, wonderful 





5 S 
; - tad |i +2 
eet 
(=_—_— 
; 






1 strength, durability, resiliency and im- 

i | munity from the effects of atmospheric 
“i changes, made them particularly well 
roa’ adapted to this work. 


+ = = Cw = 2. Gf uw 


If you have never used a cotton gear 
and are really interested in nonmetallic 
gearing — write our nearest office and 
they will see that you are forwarded a 
sample for inspection. 





GENERAL ELECTRIC COMPANY 


General Office: Schenectady, N. Y. Sales offices in all large cities 
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=: Steel for Service 
| Buy Gear Service at Lowest Cost 
- Much difference exists between buying gears at a competitive price and 
: buying gear service at lowest cost. 

Many manufacturers, instead of buying their machinery and equipment at 
the lowest price, purchase upon a basis of ultimate cost. 
They are far-sighted in that they realize that the cost to them of machinery = 
and equipment should not be determined in the usual competitive way, but should = 
; be figured out in dollars and cents upon a basis of service rendered = 
: The Carnegie organization has now made for eight years - 
° F 
| Carnegie Rolled Steel Blanks 
; from which high grade gears are cut. Although the high quality of these gears E 
: necessitates a slightly increased first cost, their record in severe industrial use has = 
j amply ven their low ultimate cost = 
} lf protection against held-up production, always at a time when plants are = 
: busiest, is given any consideration, the ultimate cost becomes lower E 
j \ pamphlet--Gear Blanks and Miscellaneous Circular Sections—will be e 
: vladly sent to you 3 
| = 
; Carnegie Steel Company 
i General Offices: Pittsburgh, Pa. 
: United States Steel Products Company 
=| Export Representatives: New York City 
2 1044 OE 
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Silence Is Golden 


in the machinery world as in every-day affairs. In power transmission and speed 
reduction noise is a by-product that costs money to produce and racks to pieces 
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: the machinery which produces it. 


Cleveland Worm Gears 


are absolutely silent in action and 98% efficient, 
Their range in speed reduction or power trans- 
mission is practically unlimited. Reduction 
ratios as high as 1000 to 1 can be made. Cleve 
land Worm Gears transmit over 1,000,000 horse- 
power in many varied indus tries. 


Cleveland Worm Gears are durable—after 
several years of operation many drives show no 
sign of wear. They are very compact and save 
space over any other type ol drive 


Let us help you on your speed reduction and 
power-transmission probien Our 25 years 
experience with worm gearing is at your com 
mand Write today for details. 


The Cleveland Worm & Gear Co. 
Cleveland, Ohio 


Representatives: 

The Industrial Equipment Co., 
223 Main Street, San Francisco, Cal, 
Cc. F. Quicke & Co., 

315 Euston Road, London, Eng. 
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Nobody Has Time to Waste Now 


ORMERLY we were satisfied if our production marched along at 
a given steady pace. Now the needs of our country have made 
EVERY order a RUSH ORDER. The man who looks ahead to 
prevent stops and to save time truly serves. At a hasty glance the 
time taken to lubricate the gears of a machine does not appear to be much. 





Multiply this by the number of gear sets in your shop and then, let us 
say, divide in half—that puts quite a different light on it. 


Now, we are really modest in our estimate when we tell you that you 
can save half of that time. 


fhe chances are that you can save very much more by using 


Texaco Crater Compound 


The Efficient Lubricant for Gears 


OR example, a large manutacturer of other men were released for more productive 
kK milling machines in Illinois writes: “Our work. 

machines are thoroughly lubricated with 
Texaco Crater Compounp before leaving 
our shop, and as this is of such good quality 
it will not be necessary to lubricate the ma- 
chine for at least one and one-half years.”’ 


[here is a moral in this that ts particularly 


pertinent now with the shortage ot labor 


| Gig but not least, Texaco CRATER 


e * . ‘er < r > SPT > a > . 
his concern is doing a real service tor the 4 COMPOUND reduces gear noise his re 


) ; Ss output. 1] } 

buyers of its outpu duction of noise naturally leads t vreate 
Then again, Texaco Crater Compounpb personal efficiency on the part eee 

, - —— a a inti am ih — 

eliminates the wear of the year pa oO that hey work better they wo! more c- 
. . S t Di ‘ placements , , 

frequent stop ” saa. yuck ind “? cement curately and they can Work lonve! r neces 

are made unnecessary. ‘Chink of that saving. eat 

We have some very interesting data on the 

N a steel mill where in addition to the general improvements that the reduct 
natural losses of gear lubricant the lubri Crarer Compounp has brought about in 

cant formerly used would burn up, a change other shops and can bring about in you 

to Texaco CratreR COMPOUND so favorably 

altered conditions that the management was We even carry the plan tor saving time so 

able to reduce the staff of oilers in a certain tar that we have made it easy tor you to get 

department from six to a single man. The this data. 


There is a Texaco Lubricant for Every Purpose. 


The Texas Company, Dept. A-5, 
1} Battery PL, New Vork City. 


Note the Coupon ——_—=—j>— 


W t t este t itir 


THE TEXAS COMPANY 


Dept. A-3, 17 Battery Place, New York City 
BOSTON CHICAGO NEW YORK 


Offices in Principal Cities 
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Gearing 


Microscopic study, for more than 
twenty years, of all phases of machin- 
ing, cutting, hardening and heat treat- 
ing of every kind and size of gear cer- 
tainly qualifies us as specialists in this 
particular industry. 

In our large group of plants we make gears ex- 
clusively, concentrating every energy on the 
constant improvement of this one product 

It will be to your interest to write to Dept. A M 
today for quotations. 


Tux, Vax, Dorn & DETTON, COMPANY, 


| 


Gear Specialists CLEVELAND, OHIO, U.S. A. 
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QUALITY 


The quality of our work 
can be vouched for by the 


SUDUDECDEEUTULLEDESEALEADEDODEEA ERODE PD ON Open eDbOF 


TLL 


many satisfied customers that 


thant 


ha ( been specilying 
CROFOOT GEARS for se 


1 


il vears past. 


t 


Our equipment for the pro 
duction of medium and small 


Heeneanaeaiegien 


size years is most up to date 


LU 


Let us demonstrate in what manner w 


CROFOOT 
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CROFOOT GEARS 





INCORPORATED 
31 Ames St., Cambridge A Branch, Boston, Mass. 


SERVICE 


The appreciation of the 
service which we render 1s 
daily shown by the repeat 
orders which we continue to 
receive. 


Our organization is trained 
to recognize and supply the 
needs and requirements of our 
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many customers. 


e can be of service to you. 


GEAR WORKS 


Hoseenneeeertt 
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~ PEERLESS 


RAWHIDE GEARS 
AND PINIONS 


—they add life to the machines they 

serve—and efficiency to the men that 

operate these machines. A trial of 
Peerless Gears will show you how. 


CLEVELAND, 


The Beerborgh & fcott Co., 








It Will Appeal To You — Because — 

















“Cincinnati Service” means that your ge: job will not 
only be done on equipment noted tor its accuracy and 
noodeetl m, but that comeceseal men—not ‘prentice 


—will handle the job from beginning to end 


“Cincinnati Service” also means satisfaction as to price 
and delivery dates—it means that you will be pleased all 
ways 

“Cincinnati Service” has pleased gear users for 20 vears 
Ever had “Cincinnati Service” on bevel, mitre and spur 
gears, spiral gears, rawhide gears, worms and worm 
vheels? 

“Cincinnati Service” on gears furnished complete or in 


teeth cut in blank 


Anything ready to send today? 











The Cincinnati Gear Co. 
1825-27-29-31-33 Reading Road, Cincinnati, Ohio 
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Hit TEE 


and angle 
as o her th 


issure ¢ om 


io ~- ‘or 
‘GEARS - MAAG GEAR COMPANY 
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158 Fernbrook St., Yonkers, N. Y. 
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FAWCUS HERRINGBONE GEARS 


LM Oyen -ueee bles) elem besletsiico tests 
SpurGears_ Bevel Gears Worm Gearing’ 


FAWCUS MACHINE COMPANY. PITTSBURGH PA. 
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ALBRO-CLEM 
HINDLEY GEARING 


WILL DO THE WORK 
When Common Worm Gearing Fails 


ALBRO-CLEM ELEVATOR CO. 


503 Erie Ave., East 





| 





Philadelphia, Pa. 
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" PITTSBURGH CUT GEARS. 
: Spurs, Bevels, Worm Gears, Spirals, Internals, = 
: equipped to handle work from 2 in. to 66 in. diameter 5 
| You Can't Beat Thats 
2 PITTSBURGH GEAR & MACHINE CO., desma Pa. : 
JU; LL iil PORLEEEEAEELU EEE C DEED U EEO 


Cut and Planed Gearing 


f every d 
Let us rer 
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Pittsburgh, Pa. 
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The Simonds " Manufacturing Co. 


pitt CHLeenee eee eeeeeenees 
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SPUR AND BEVEL GEARS 


" 





your gears or on the 
the ork yourselves 


figure on cutting 
for doing 


_ us 
quipment 


" FLATHER AUTOMATIC — CUTTING MACHINES 


are accurate, rigid and economicak 


E. J. FLATHER MFG. CO. 


herent 





NASHUA, N. H., U. S. A. 
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Pinions 


workmanship can produce 





1301 Elston Avenue, 








Chicago- Rawhide 


The hest that selected material and careful 


The Chicago Rawhide Mfg.Co. 
Chicago, IIL 
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= Let us quote : 
you on your : 
small gears. : 
Meisselbach - Catucci Mfg. Co. : 
= 28 Congress Street Newark, N. J : 
Sn TRL Mt 
SUUUATTNAOTDEREEAEAAAOU AOU LEEEEEEDOROOUTA TA EOUEEOUEREERAOUAEDUUOEREEUEEU TALE EEE wonnucenuvennuenvevnounnnnueanienguennnestnssuetiiee 
: Making t ( fin shes” occupies the : : 
tori fe ” f oe : pons ; L; - - . ' : 
woodel ae sk ‘fr color card. = 
MOLLER & Sc Ht MANN = 
‘a bl = Marcy & Flushing Aves., Brookly nN. Y. = 
| thica ago San Francisco = 
ee =< +i = 
| So Pr = ue ee wa “or 2 
PTD OU SOUUECO ELUTE Age 
: Save and Serve 
here arate cara aa secsnenvnenennas m a 
ZUUUTOUTRE TEETER TELE TEE EEC POPUURAREEACEOREOO EGET asaeebeabbannianenananennaananien 
'HE Searchlight Sec- 
tion of AMERICAN 
MACHINIST is the na- 
tionally recognized centre tor : 

advertising special opportu- 

_ . . ae | 
nities in the machinery field. 
é 
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To Mesh 


and follow through cleanly and smoothly 


without annoyance is a uniform achieve- 


ment of 


Meisel Gears 


They are made to do that, consequently 


wherever our gears or products are used, 


the measure of satisfaction touches the 


maximum. 


Loss of power is, through gearing, re- 
duced to a minimum when M-P’s are 


Machine 


Products up to 5'4-in. diameter. 


A 


used. 


utomatic screw 


Meisel Press Mfg. Co. 


946 Dorchester Ave., Boston, Mass. 
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i” OF GEARS 


=) 50 YEARS 
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“hb For over fifty years we have been 
actively engaged in precision gear 
* cutting and during this me pe d 
5 ave lio of gears for ‘ 
. in th 1 - _ hines we lild 1 
for nul ol istomer 
Brow & Sh Gears ar t 
wherever a y ade iency ar 
demanded 
tx Oy Prom pt quotation on receipt of 
ae blueprints or specifications 
¢ Cataiou of Standard Gears on 
3 Request 
e 
Wy" Brown & Sharpe 
e Mfg. Co. 
af Providence, R. 1., U. S. A. 
e 
FOR THE EFFICIENT 
TRANSMISSION OF POWER 
c —s - — _ — 
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Something New in 


Stock Gears 


Hardened Spurs, Bevels, Miters, Spirals 


and Worms hardened with threads 


ground. Also spurs plain without hubs, 
and Steel Bushings to fit standard bores. 
Heavy Miters and Bevel Gears with 20- 
degree pressure angle. These are all 


shown in our 1918 CATALOG OF 


Standardized 
Boston Stock Gears 


In addition to the new gears the catalog 
contains all the old standard lists of spurs, 
bevels, miters, worm gears and worms, 
spirals, sprockets, etc., In iron, steel and 
brass with but few exceptions, and a set of 
tables of valuable information. 

worth asking for. 


More than 


Where shall we send your copy? 


BOSTON GEAR WORKS 


Norfolk Downs (Quincy), Mass. 
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Old Mac grows 


indignant 


‘Here's a feller writes in and says 
what I been a sayin’ to you about Sweet- 
ind Chucks is all bunk. He says he 


don’t believe they have anything on any 


other feller’s chucks. 


“T’ll bet he ain't ever seen the inside of 
regular shop——and it’s a sure thing he 
never used a Sweetland. Wouldn't talk 


that way if he had.” 


Here’s the big test. Don't take any 
one’s word—least of all ours. Put a 
Sweetland Chuck onto a really tough job 

turning up a bunch of rough castings 
for an instance—and you be your own 


iurv. We cannot say much fairer, can we? 





wi 


Even on the most difficult 
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taws of the Sweetland Chucks, after the 
frst quick firm grip, will not let go. 
Another point is that the 
Chucks are built for wear. 
withstand the roughest usage 


give fine, accurate results. 


Write today for our Illustrated Catalog. 
It is a masterpiece of Chuck literature. 

















The Hoggson & Pettis Mfg. Co. 


New Haven, Conn. 


Tt Mh i" TREE Lee LLL 


we 


TTL 








iobs, the 


Sweetland 
They will 


and still 
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that cuts time between cuts. A _ pull of the ues 
lever chucks the piece. You don’t have to oe 
center the work; it’s done automatically. 

And the jaws grip as tightly as the work will 
stand. bx: 








No waste of time with the Barker Wrenchless ae 
Chuck. 

The operation is simple. It consists of a 
planetary gear actuated by levers. This en- 





gages powerful, quick-acting cams which clos« 
the jaws. 






The Barker Chucks, two or three jaws, ca! 
be used for ans kind ot work done on turrets, 
engine lathes or semi-automatic machines 











Why not drop us a postal for details”? 





Thomas Elevator Co. 
20 South Hoyne Avenue, Chicago, IIl. 
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Furnished Either 
With or Without 
Arbor Shown Here 


' seetneanie 


POU 
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” 


A 


— 


Pe 
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The Woodstock 


With the Woodstoek Safet ‘apping Chuck you can 
secure 95 per cent. of the st h of your tap without 
the slightest danger of tap breakage. When a tap 
binds in work or reaches the bottom of the hole, the 
Woodstock automatically releases, thus preventing 
breakage. 


A friction cone renders it very sensitive ag well as 
powerful. The tap is held by the square instead of 
the round part. Pressure is put on friction cone by 
a spring and ee oo and acculaaa 
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Tightenlt Withthe Thumb 


and Forefinger— 


Then begin drilling. The jaws will do the rest. They will take hold 
on the drill with a sure grip, and the harder the pressure on the jaws, 
the tighter that grip will become 


FHE NEW BRITAIN DRILL CHUCK 
Hand Operated — Wrenchless — Ball Bearing 


will do all that can be claimed for any drill chuck. It 1s hand operated 
and has no exposed gears or threads to become clogged or break 
Ball bearings reduce friction to the minimum. 

The tight grip lessens the drill’s likelihood to slip and thus adds to the 
life of the drill. All wearing parts are hardened and the chuck ts tested 
carefully for accuracy 

Acquaint yourself with our unsurpassed facilities for furnishing stand 
ard and special chucks of any kind and the highest grade of iron 
castings. (Our catalog is free 


Union Manufacturing Company 
New Britain, Conn., U. S. A. 


New York Office: 26 Cortlandt Street 
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This Patent Release 


automatic grip, 
this is what you get in the 


RELEASING 
quick and 


se by hand. 


The 
device 
unresisting 


patent 
insures 


relea 


a 





j= F CHUCKS. 

: == =e j catalog. 

LS | | 

: \\ be it / The Horton line of 
wy = f have a 


design 


Makes Sticking Impossible 


A hand-o 
with an 
without slipping 


“Horton-Morrow” Chuck 


perated, ball-bearing drill chuck, self-tightening, 
to drive high-speed drills positively 


In Catalog No. 
‘Horton - MORROW ” 
well as a description of the complete line of HORTON 
You should have on file this complete 
\lay we send one or more? 


best fitted for 


chucks covers every type 
each 











Screw and Releaser 


l6 the details and prices of the 
CHUCKS are given, 


as 


and we aim 
particular place. 


/ The E. Horton & Son Co. 


Windsor Locks, Conn., U. S. A. 
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Simplex 
Independent — 
Chuck elivery 





lhe power and accurate grip of this 
k are maintained despite hard and 
T | ] 
ns service it is vacked to meet 
Vi V nd OY Our PuUuarTantee. 


If you wish a chuck that will stand up to 
ot 


today for particulars 


the heavy duty high-speed work, write 


The Simplex Tool Company 
R. I. 


Woonsocket, 





y, 
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: Plain Spring Ratchet ‘Leather No.299  * 
aC Ket = 
EMPRESS pole 
OIL AND GREASE CUPS : 
2 Bowen Products Corporation, Auburn Division #= = 
5 Successor to Bowen ee ening Company = 
: AUBURN, N. Y. : 
: visible Catalog “‘H’’ on yt De Luxe z 
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Multi-Blows | 


Our machine puts polished heads on : 
rivets by striking a multitude of light 
blows—80 to 1000 per second. It 
does not distort or upset the work at 
any point except the heads. Tre- 
mendous speed and perfect finish are 
the features. Circular? 


H. P. Townsend Mfg. Co. — ; 


Hartford, Conn. 
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Parker 
Chucks 


Where resistance 
1 tough quality of steel is used 
Where resilience is essential a 
special tempering process is ef- 

W here felt 


fected 
-resisting features been 


is necessary 


strain is 
have 


lesigne d 


This 


under 


combi atior 
the 
ss service 


st ands i. 
smashing strains of 


" " 
ceasele 


Folio A-3. 











No. 1 (0 to 14 in.)...$ 5.50 

No. 2 (0 to % in.)... 5.50 Parker Mfg. Co. 

No. 3 (0 to in.)... 9.00 Aue Arbor, Mich. 

No. 4 (14 to 34 in.).. 18.00 

No. 5 (*% to 1 in.). 25.00 ts for Fi ce. Societe Anonyme 
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Read these live facts 








Hen 


Td 


LECT TETETE NEEL TS ECEEEDEREVETEEEELECEOETUETEPECETERT EC ET VETECUETECEOTEN EEO CCETEOE EVEL EL EC EOE ATLA ECEOEREDEETEEEEOELEGECETECEDEROEGEEEGE CELE ERTRPREPELEET EVE SED CUECEDERTETERE OEY 











These Statements should 
count with you 


THE SKINNER DRILL PRESS VISE 


BODY—Carefully machined 
provided with lugs on sick 
ingles 


JAWS—Of good proportion 
grooves can be cut in these jaws 
Instant adjustment can be ma 
capacity 


“THE 


ind highly finished 


may he 


with tec] 


r } leit +1 
r homing re 


aw It 


il cd 
LIS¢ 


rit 


HAND 


ca 


rik 


if 


Y TOOL” 


ng, SCREWS—Set 

ht teel. and set screws and nuts |} 
WRENCH—A i 

\ urnished with eacl 
FITTING—Bolt 


\ ‘ ' , 
both e1 \ ha 


Send for the rest of the story in our No. 30 Illustrated Catalog. 


THE SKINNER CHUCK COMPANY 


Factory and Main Office: 


NEW BRITAIN, CONN., U. S. A. 


New York Office: 94 Reade Str-et 


San Francisco Office: 


Rialto Building 


London Office: 


149 Queen Victoria Street 

















BROACHES 
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©) BROACHING 


OO 


VIALL 





Will broaching cut your 
production cost? 








oT work vou do? 


iching applicable to the 


duction expense ? 


Is bro kind 
it cut down your pre 


definitely by reading 


Ethan Viall’s 





Buyuy—A MERICAN 


Will 
You can find out 


BROACHES AND 


BROACHING 


221 pages, 6x9, 188 illustrations $2.00 


This is a complete manua nod methods of broaching, 
covering tools, types, design and practice 

It gives information that will enable manufacturers to judge 
whether broaching is applicable to their class of work. It gives 
working directions and expert advice on broaching. 
Throughout the book specific kinds of broaches used by indi 


design and manufacture 


are described as to 


Examine This Book for 10 
FREE 


vidual firms 


Days 














. 
g MeGraw-Hill Book Co., Inc., 239 W, 39th Street, New York. 
7 y ‘ Zz 
; Viall—Broaches and Broaching, $2.00 net, postpaid. 
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Do You Run 


a Drill Press? 


A Wahlstrom 
Automatic Chuck 
Wiil Save You Time 
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° 

With a “Wahlstrom” vou 
grasp the chuck with one 
hand and insert the drill 
with th other—time con- 
sumed ts seconds and 


spindle not stopped 


he tool ts automatically, 


f-centered by three cvylin- 

drical jaws, which grip the 

drill without chewing it as 

q they rock up on thre cam 
tac Used bv leading ma- 

chine shops on drill presses, 


uprights and radials 
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Get our circular today. 


Wahlstrom Tool Company 
Avenue, Brooklyn, N. Y. 


5520 Second 
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Here’s the Reason 
The 
_ “DoubleGripp 
_ Safety Tapping 
Chuck 


Has been saving time, taps 
and trouble for years. 
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iii 


»w tapered plunger 


€<— [his 
expands the friction fibre 
very slightly, Makes ad- 
justment sensitive and easy 


to regulate by screwing 


<x _ sleeve 


up 
with the finger 


igers 


The “Double Gripp” Chuck 
drives the tap positive by 
@——the square and true by the 


round on the shank 


Wm. L. Procunier 
549 West Washington Boulevard 
CHICAGO, U. S. A. 





In stock and for sale by Young, Corley & 

Dolar 115 Broadway, Manhattan district 

representatives Barnes Saw and) «=Equip 

ment Co., Detroit, Mich M. Jaeger, Cleve 
ind. Ohio: McKeen Machinery Co Pitt 

irgh, Pa 


Hann 
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sures Seldom Over 2000 Ib. 
per sq.in. 


A. M. Cam 


— 


Stroke 


Collet. 
SIMPLE — Three Working GRIP—Can’t Slip. 
parts. 
RUGGED — Bearing Pres- 


Send data on your ma- 
chines, operations and shell 


sizes for quotations. 


pbell, Mfr., Brockville, Ontario, Canada 











Steel Bases 


Immediate Delivery 


Face Plate Jaws 


Bullard Universal Type 


Tool Co. 


Bridgeport 
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The Bullard Machine 


Conn. 


We 
inaeedatet ys 


Campbell 
Shell Chuck 


QUICK—One 
1 of Hand to Release. 
a Bearing Right Over 
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HAGERSTOWN, MD. 


-* SAND-BLAST SPE 


SAND-BLAST EQUIPMENT 
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For Sand Blasting in any form 


The 


INJECTOR SAND BLAST 


J. M. BETTON 





tian 


T 


SOUTETOUUPRROUULRRETERAEOUERDULERDUTEEODD 


Made by 


*“*Write for Sandcraft”’ 


26 Park Place, New York 
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“*hree Sizes 


4 in tin. } Descriptive lists 


Wilmington, Delaware 
as. Churchill & Co., Ltd. London, Eng 
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1876 TRUMP DRILL CHUCK 1918 
HIGH QUALITY—LOW PRICE 


ym ppl ition 


Trump Bros. Machine Co. Mfrs. 


SOUL UE ' 
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Sand Blast Apparatus 


8 Frost St., 
Brooklyn, N. Y. 


MACHINES OF ALL TYPES 
DESIGNED AND ERECTED 
FULL LINE OF ACCESSORIES 


MOTT SAND BLAST MFG. CO., INC. 


24 to 30 So. Clinton St., 


Chicago 
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“CUSHMAN” 
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Spring and Varick Sts. 


A Report 
On GARVIN 

Wrenchless Chucks 
from a large brass goods plant 
advises a 50°), reduction in cost 
by the use of these chucks. Is 
this not worth while investigat- 
ing at your plant? 


lwo and Three Jaw Carried in Stock 
Ask Your Dealer 
or Write Us Direct 


For Further 
Information 


Full de ples in Ch Cat 


The Garvin Machine Company 
50 Years in New York City 
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FACE PLATE JAWS 


If you need a Chuck of any kind Iet us show you what we 


can furnish. 


We also manufactur 


and tables. 
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THE CUSHMAN CHUCK COo., 
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"THE Searchlight Sec- 

tion of AMERICAN 
MACHINIST 1s the na- 
tionally recognized centre for 
advertising special opportu- 


nities in the machinery field. 





We have a very complete line of 


LATHE CHUCKS and DRILL CHUCKS 


Portable Jaws | 


Hartford, Conn, 


This tool is a shop necessity for use in 


; Without 
mills keys¢ 


429 Kent Avenue 
Brooklyn, N. Be 


Ee be 
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BURR NO. 1 PORTABLE KEYSEATER 
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Wonderful Achievement 
in Die-Casting 


lie-cast l m 
irately 





ten Imposs e To 


Acme Die-Gsiing Grporation 
A Bush Terminal, 35" Si.& 3% Ave. iA 


AD. Brooklyn, N.Y. 
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BOSTON. NEW YORK CHICAGO DETI Magneto Housing. Die-Cast by the Acme 
oe : -- Process for Prominent Manufacturer 

. wnsill 
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The Whitman & Barnes Manufacturing Company - 

1000 West 120th Street Chic ago, Illinois : 
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Stewart Process Die-Castings 
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If you have use for die 
especially in large quantities, 
quotations will interest you. 


castings, ° ‘ . Dae : 
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Let us estimate. 


Detroit Office, Penobscot Building [5% Stewart Manufacturing 


Company 
Wells Street Bridge 


—— Chicago, U. S. A. 
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MAIN OFFICE AND EASTERN PLANT 


WESTERN PLANT B ROOKLYN. N.Y. NEW JERSEY PLANT 
TOLEDO,OHIO. NEWARK, N.J. 
SALES OFFICES 

BOSTON 


CHICAGO DETROIT ROCHESTER 
4414 NO.CAMPBELL AVE 914 FORD BUILDING 726 GRANITE BUILDING 723 OLIVER BUILDING 
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London 5 
Paris 5 
Melbourne 1 
New York 0 
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Helical Driven Engine Lathes 


In Stock 


The Selson Engineering Company, Ltd. 


Turin Paris 


Milan Melbourne 


London 
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You Need Our Service 
Prompt Delivers 


High Speed and Carbon Tools 


Send us your inquirie 


M. JAEGER 


Machinery, Tools and Supplies 
642-341 Rogineers Bldg., Cleveland, 0 
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DIE MOULDED 
CASTINGS 


Zinc, lin and 
Aluminum 


NATIONAL LEAD COMPANY 
111 Broadway New York, N. Y. 
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Built by 

The Phoenix 

Manufacturing 
Company, 
Eau Claire, 
Wisconsin, 


U. S. A. 
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POU ULULUELUL CELLU CLE Do 
Pit THLE ii HAA 
= Large massive castings = 
: Engine Bases weighing up to 150,000 = 
: Ibs. each are our spec- = 
sy in ers ialty. We'll handle = 
any job you put upto = 
Fly W heels us in molding tron or = 
semi steel of the high- = 
= | urbines est quality and great- = 
= est strength Let us = 
An thing— —= ote you our experi. | 
: ence 1s at your servic = 
: Foundry Department - 
2 A ia = 
= Farrel Foundry & Machine Co., Aoshi = 
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SIU HUE 
5 we , 
= .* 
{pp White 
= . . 
> Metal Die Castings 
z Will bring about a tremendous saving for you 
3 in the production of emall parts. Ask us for 
7 estimates 
2 Parker White-Metal & Machine Co. 
= Erie, Pa. | 
= Tht il 3 
MTU 
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Heavy Hammer Stamps 


for Hot Steel Stamping and lug 
Stamps If you'll let us fill y wr 
first order, we have no doubt abut 
receiving an ‘‘encore: Quality 
dies and stamps of every nature alvo 
hydraulic press work Wha. “o 


POPAODEOEOEOEOEDOOEEOROEOADEDEDOOEDOE GEDA EES OERS 


PTT 


THE SCHWERDTLE STAMP CO., 39-40 Cannon St., Bridgeport, Conn. 
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Cas7 /RON 
FRICTION PULLEY 


Time - MACHINE COMPLETE 
13 Min. 30 SEC. 


Toot Useo Was A #3 
STELLITE %*/4 STRAIGHT 


SHANK WELDED JOOL 


6vidence! 











GET THIS CUTTING TIME 





You CAN if you use STELLITE tools! 


Above is an actual example of the short time 
taken to machine a piece of work in one 
plant with STELLITE tools. It is indicative 
of the way STELLITE tools revolutionize 
practically every type of cutting. 

The reason STELLITE tools cut so much 


faster than steel is because they are a cast 


metal, and supreme hardness is induced by 
the method of mixing. They are not affected 
by heat up to 2100" F., and the hotter they 
become up to this heat the tougher they 
get and the longer they last under cutting. 
They 


will not lose their temper at white heat 


are much harder than steel tools and 





Let us tell you in full Gélall 


LITE Zools 


! abou ibe Lake 


Write or get in tou 


nd STEL 


nth NEGrESL SeT% al tion. 





Patentees &§ Sole 
Manufadiurers 


BrancuH Offices: 


1370 Penobscot Building, Detroit, Mich. 


STELLITE Milling Cutters will bri 
output—und a sede d 





THE Hay NES St PEL L ITE Co. 


Home Orrice €9 PLant 


KOKOMOLIND. 








NOT STEEL, 
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#) RELIANCE 
} High Speed Drills 
and Carbon Drills 











Immediate Delivery 





Service, Quality, Price—and the 


Greatest of these is Service. 


Reliance Steel and Tool Company 


30 Church Street 
New York 
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Our Catalog sent on request. 
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PULLED EAD 


VOUT 


IOG Buying AMERICAN 


a 8000 Taper H Holes _ 


Reamed In 
Nickel Steel 
Pinions 
with 
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Interchangeable 


High Speed Blades 


Immediate 
Deliveries 


SKELTON 


Sales Company 
107 No. Franklin St. 
SYRACUSE, N. Y. 


High- Speed atin LA, 


Immediate 
Delivery 













UU 


10,000 
Economy Process 
Tools in Stock 


ems for copies of our stock 
lis They are worth having. 


THE GALE-SAWYER CO. 


33-37 Wormwood St., Boston, Mass. 


SG SPE Service 


sped cs 





GEUDER, PAESCHKE & FREY CO )1-1700 St. Pau! Ave MILWAUKEE, U.S.A = 
ithe = 
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One Setting t 
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Hibs UE | 


The Realization 
of an 


Ideal 





- Inthe Lovejoy Turning, 
_ Facing and Planing Tool 


Che enormous ex] sense of solid for ed tools is overcom 
The Lovejoy Tools give absolute rigidity eve ind 
heavy intermittent cut The \ have no projections 
\llowance is made for adjustment of cutter when worn 
Mark the story the illustration tell 
Our Price List B ew many reasons why you 
will use Lovejoy tools thre — sut your “eeting 


planers, shapers one. Free to any addre 


Sr annarna®: shrattsetnande U.S.A. 
nun , m ! TITTLE LEE 





We Must 





Lovevoy TOOL COMPANY, v, tree. | 


Win | 


the War 


Buy 
Liberty Bonds 
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The Life of Your Tools Pays for the— 


Tools treated in this furnace last 
longer because the entire process is “un- 
der your thumb.” There are no fuel or 
combustion problems. 

Positive control of the furnace atmos- 
phere and temperature can’t help but 
give you better tools. 


More is told in Bulletin No. 10. 


Hoskins Mfg. 
Company 


HOSKINS 


Electric Furnace 


ch Office 
CHICAGO. Otis Bide 
NEW YORK. Gra 
tral Terminal 
BOSTON lremor 





451 Lawton Ave., 
Detroit, Mich. 











PITTSBURGH 


Bids 




















= ~ 
= =. 


8 x 10 
with Worm 
Adjustment 


UNIVERSAL 
ANGLE PLATE 


“Makes the Plain Machine 
Into a Universal’”’ 






Work machined 


at any angle 


without unnecessary loss 
of time for adjustment 


Firmly solidly trie { niversal \ngle P ite 
} 


holds the piece at exactly the angle required. 
Quick adjustment of work to any angle from 
horizontal to vertical. 
No fussing with fixtures, no time-consuming 
‘monkeving-around” trying to get the work fixed 


right. 

The Universal Angle Plate can be used on 
ilmost any type ot m ichine tool 

Let us send you the circular giving details 


Boston Scale & Machine Company 


100 Ruggles Street, Boston, Mass. 





UU 





The new way of boring them accurately to size is by 
| IO] KS ittaching the Casler Offset Boring Head to the spindle of 


Nlilling Machine. It 
are as old as Creation 






TH 











with 





Foresta , ch traged \\ 


JULIUS KING OPTICAL COMPANY 


10-12 Maiden Lane. New York 


cost of your tool work. 
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TELE Ue 


eliminates guesswork and cuts down the 


TOCUUEDEUUEOOOTEODEDE OLDE CR GeT OnE REE eOO oA eReOND 


Marvin & 
Casler Co. 


Canastota, N. Y. 


Send for Cata- 
logue E, and 
then order a 
tool. 


Immediate deliveries. 
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7 W. Madison Street, Chicago 
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Victor Collapsible 


under, over-size or 


laps 





trip positive and certain; 


Buy Liberty Bonds We have got to win this war. 


are 


standard—as 


simple 


durable, easy to keep in repair, easily adjusted for size—either 


flexible ir 


HU 


without jig; and, most important of 


? 


job. When Victors are doing your 
and secure increased production and 
Prompt delivery of Chasers and Taps. 








be Re-cut 
** Without 








pz! Annealing 





desired: all holes being alike; 


design; may be used with ot 


HUTNNEORESENE REO 











in construction, strong and 
Any of these Taps will 


specifications today and 


all, thev are always on th 


be 


responsible parties on approval. Send 


join 


of satisfied users. 


shipped to 


our list 





tapping, you save all worry 


profits 





PUUUELEEE 


Worn Down 
Milling Cutters 
re-cut into keen 

New Cutters 


Machine shops everywhere are gath- 
ering up their worn milling cutters 
broken slitting saws, cold cut-oft 
saws, etc., and sending them to us. 
We recut them into fine, sharp tools 
as keen as when first bought. 

You can have yours made as good 
as new—ready to give the same kind 
of service they originally gave. 
Look around your shop and pick out 
some worn cutter. Send it to us 
Let us show you what we can do 
Such big savings combined with good 


results will surprise you 


Shall we send you full particulars 








VICTOR TOOL CO 
WAYNESBORO, 
U.S. A. 


PA. 


LLL ' COUPEUEER CORE DEEEDDED EDEL TUTE UOEL ETO E COE ETEREOEE DUEL TOUTED TEEPE RETO ROT ED EEE eaEE EEE 


Send Us One 


first? Cutter Today 
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*; Sutherland Tool Company, Greenville, Michigan 
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Why You Should Use VICTOR Collapsible Taps 
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STOW MANI FACTURING COMPANY 


Portable Tools of 
Proven Value 


Stow Manufacturing Company 
Binghamton, N. Y., U.S. A. 


CLEVELAND 
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Portable Electric Tools 
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Stow Perfected Cirinder, Adjustable 
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The Kelly Reamer Company 


CLEVELAND, OHIO, VU. 


COMPANY t ory 
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‘“*ADJUST”’ 


KELLY PRODUCTION TOOLS | 


# 


For 
CYLINDERS, 
Crank Cases, 


Connecting Rods, 
Auto Parts, Etc. 


rHEY 


mG 


KELLY 


S. A. “Multiple” 
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English Agents 7 

= 41) Loomest Agencie Operations 
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= = Get Absolutely Straight Holes—Any Size =: 
= = You can be assured of this r by using Madison Adjust- = 

: ble Boring Cutters pat B: ur Thev are replacing reamers 
= \utomatic Machines, Turret Lathes, Boring Mills, etc = 

= = Write for complete information 

= = MADISON MANUFACTURING COMPANY : 
= Spring and Elton Streets, Muskegon, Mich. = 
> = CUOEREREAUURGAEEEOGEETOURGOEORREEROTERECEEETLUGE EE ET OTE MIT 
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HIGH SPEED 
TWIST DRILLS 


nsidered 


nience and saving. Why accept 


less 











It is said that Colton-Detroits drill more 
holes without grinding than any other drill on 
the market. Endurance means much in time, 


for your drill money? 


Write for catalog and price list 


ARTHUR COLTON CO., 784 Jefferson 


PEDEDUOEOOCEOEOAOEORONOEDOORUEOROE 


Ave., 


Detroit, Mich., U. S. A. 
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Anderson Bros. Mfg. Co. 
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production 


‘Tools embody the finest materials 
and workmanship. They run at 
higher speeds and require tewet 
grindings, thereby increasing pro 
duction and decreasing main 
fenance costs. \dvance lools 
have 1 free cut requiring less 
power and giving better finish. 


Counterbores, 
Mandrels, 
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(ean ennenenenens 
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The Advance Tool Company, 1100 Jackson St., Cincinnati, Ohio 
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Advance Small Tools Produce Big Results — 
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“O.-K.” Brand Drive Pin Punches 


Schellenbach-Hunt 


116-124 Opera Place, Cincinnati, 


TO 





Ohio 


COCCUCTTEECTODE TEE es 


(27;7;;E Eee 





TIME can be saved in every shop by having 
always ready for driving t 
Order No. 38—Set of 5 Drive Pin Pu 


The West Haven Mfc. Co. 
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HIGHEST GRADE FILE MADE. THE FILE 100 WILL EVENTUALLY USE 


DELTA FILE WORKS, Philadelphia 
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; Aere’s a Machinists’ 


f-adijusting jaw t ‘ 
‘du is any solid jaw, and a Swivel 

Botton hat gives an lesired l str nt 

to right or left and is li nd i i 

anak We mah all r fis 

reg Bg year stale in ice 


Prentiss Vise Co., + As ogy 





New York Representatives. Dilworth Lockwood & Co.. 260 West St 


Swivel Vise 


Britain, Chas. Neat & 
n Vict ia St., London, lk. 
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rtment of Punches 
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New Haven, Conn. 
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Twice the power 
from the same 


pressure 





Pat. Dec. 19, 1911. 
Sept. 3, 1912. 


If it’s a 


~~ ——- 
, , , 
because of the single pitch thread of the buttress 
ni s 

type The same pressure pplied to this thread 
wives twice the pow tT an double thread of 
the same pit You can make the jaws tighter 
more t ~ ly 

Other teature ike t Starrett a ed 
vise are \ ind s¢ ved solidly to the head, 

tead of passing through the id It may be lled 
ut and swung t inv positior out of vo wa \ 
swivel base that may be locked ! position. Single 
und double adjust taper attachments 


Athol Machine Company 








sTARRET?~ 
IMPROVED 
VISE 





You ought to know ALL about 
this Starrett Improved Vise. Write 
for the book. “Something New in 
Vises.” 


Help the Boys in the Trenches. 


War Savings Stamps. Save, Speed Up, 


and Win: 


Athol, Mass., U. S. A. 














CTT 


TRADE MARK 


<PRODUCTION« 


SWIVEL MILLING VISE (GRADUATED) 








Width of Jaw 5 in 
Depth of Jaw 1} in. 
Vise Opens 3 in. 
Weight 45 Ibs. 


$25. 


NEW JERSEY MACHINERY EXCHANGE 


21-23 MECHANIC STREET NEWARK, N. J. 








HUCUOUTETUCUETELEO OO DEDEDEUEECECEA ORO EOOEURODEE TONER ON ENEEDOOONONOONENY 


Mitt itty) 














me PETEEEEEOUOUEUEREREOOCEUELEREEDOEOOEEDEDEPORRRROOERETEER TEPER ORREOT ETTORE EET Ud 
SSUES PUOUCEEOEDGORTEEEECRDCR RCRA EEEEUDRC CREE EDEEEEU CUE E EEE EE ETE HUVURERODEDOAEDOEOU TEE TTEE 
i ' = 
: For Tool Room and Production Work : 
= rhe SANFORD QUICK ACTING CAM VISE embodies the features = 
= t t make it e illy efficient whe bot ipidity ‘ \ = 
2 entia Combines the , tag , ames solte = 
= ean = 
= \ stment is « 2 laws z 
= for holding irreg S es " Get the 

= details. Write. 

= The Ketchum Tool Equipment Co., Bridgeport, Conn. 
Soeaneceeenttysnen itis i" seueuenenenennenennnantg 
PUT 









“ 


Use 


Conneennen 


—-y eee to = 
Write for details : 
Nestor Mfg.Co. = 
40 West 13th St. a = 
NEW YORK CITY am = 
F 





ia 
ean 
an One 


‘Hatt 













TOON EROEN ENO ENONY ! mi VUCEUEOTECEOORUDOOOU OOD EGEOON TENET 


Ue a 


& 


seatnneaas PUOCROPUDUDEOUDORUREDE DORE AOEOROnOEE POOLE 


ieeeenuene 


TL 


The Moback 
Swivel Vise 


ar 
us 


Also 
ul 


Let 


t iv 
send particulars 


Moback Tool & Machine Mfg. Company 
330 Atlantic Ave., Boston, Mass. 


SOU UUUUULELLLLLLULLLLLLLLLULLCLLLLLLL Lu 


SUAPVERUREUEETELEGATAEUEEEO LEER EPOEOETERELECEEOEROEEOEEOEOTERDEOUEGTERSEROEEGELOCECUE GUE OUEOOEECROOEOOETIOROEROPED 


ST FOTUUEEERUTEEE EDULE ERDUREE RODE ELDEETOEE ED ACEE COUT ED TEER CORDED EEE ED CPOE EEE EEE 


ULL PUUCULCLLLLLL CLL POEL 
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[The Virt f a “Machined Finish” Vi 
Such the REED Vi 
lies in the fact that- -thanks : 
to the use of limit auges : 
all plane surfaces are abso = 
lutely accurate and thus : 
. furnish the maximum. of i 
mim contact and wear. = 
29 s 
nal 4 ry = 
tp This is impossible with : 
ys o . = 
9 hand finished vises. For in = 
stance, the rectangular open- z 
TM = E 
ing in the body of the other : 
fellow’s vise which ts : 
chipped and filed out—al : 
wavs reveals high and low spots. The Dar will tT course, Dear on the high spots only and weal . 
them down quickly, and you will soon have a loose and “sloppy” fit 7 
REFD Machinists’ Vises not only have extremely accurate wearing surfaces, but all these sur- : 
taces have unusually ample bearing—which means “length of days.” 3 
YOU SHOUI.D HAVE CATALOGUE “H” READY 
REED MANUFACTURING COMP Erie, P 
ANY, Erie, Pa. 

TT HANELONEUEOEECONEDUNONEOONENONNEDODEELONECDOOEEDOONNORNEELONEELNENONOEDNONE sonevnngenrnanggencnnncennennnens sanvenounnecnennane aenaeeeiiiaiiiiieanile 
TLL TILL 
4 good one for your driller, mille shay List Price = 
_ : DRILL VISE eicnciZepomene | 
The attachr ents mean that ou can a de No. 4. Jaw jin lor “ ttachments. $27.50, without $25.00 = 
nuch duplicate dril vwitho the No. 5. Jaw wit ttachment £40 00. without $36.00 = 
ING V-Jaw s i: No. 4,$ 0: No. 5, $5.00 each, One = 
Al ise will pa lore time is msumed okie . a e V-Jaw = 
n tching work than drilling it = 
= = : 
B > 
’ j = 
h ) 5 
ia | y & 
‘Vt j 2 
Fig. 1. With Jig Attachments. Fig. 3. V-Jaw forRoundWork 5 
For High-Speed Drilling Attachments For Turret Machines ; 
! thre sizes and three styl to ymmod Adjustable to any size within their capacities a 
st 1 taper sl K drills fr N ip to Li-in. d : 
1 I eases the speed three times ! ! List $14.0 = 
2 ! se i 1 drill fr 20-inc? ae As = 
z SS sor i 1 us st 215 % = 
4 I st t izh t = 
di = 
5 I alar ] = 
All Patented. en” for Circulars. : 
The Graham Mfg. pe perma R.I, 

Great Britain: | Griffiths & ¢ Ii ance, it ily, Switzerland, Spain and 
Holland k & Cc = 
BOO U UCU LUULLLLLLLLULLLLLLCLULULULLLLLLCCUULLLLLLLLCCL LULL LLU LL TUOTEDUCOOUUEUREREDOGDOGERAEEEROODEOEOREORGOTEDOERRASREROOOTIED i ' ‘ Teteeeeeennaeeionel Ceeneneceneeioggl ULL CUUEEEOCTETEGRERGEAOTEGEREEEE REET COOTER ECUCCEOOEEOOUETETUELIOTERORROOROITE iz 














THWING 


|HIGH RESISTANCE MULTIPLE RECORD] 








PYROMETERS 





A severe test, but 


THWING PYROMETERS 


made good 


he Technical Laboratories f Arthur | Paige ot 


Philadelphia, speciali in the hardening, tempering, an 


iling and testing of steel 


Originally a pyrometer of other make was used her: 


t suspecting inaccuracy, another pyrometer of still anothe 
make was purchased for comparison. Both of these instru- 
ments agreed substantially throughout their lower range, bu 
differed by over 1 on higher temperatures 

Further comparison of both with a very accurately cali 


vrated Thwing Pyrometer showed the first instrument wrong 


The second was found to be very 


so now the Thwing Pyro has been in continuous 
service here for two and a half vears Although the indi 
cator is graduated in 25-degr« nits the operators easil 
maintain furnace temperature within 10°, and the accurate 
control has effected considerable economy in operation of 
the ft rnaces 

Mr. Paige, in expressing his thorough satisfaction wit! 


Ihwing apparatus, states that he has found the 


ilwavs reliable, thermo-couples reasonable in cost of re 
ewals and that the investment has paid well 
Thwing Pyrometers will stand the most critical test 
because we make enough types to furnish exactly the right 
the conditions and know from long time service 
ecords exactly what performance can be guaranteed 


Let us quote on a trial installation. 


THWING INSTRUMENT COMPANY 


3337 Lancaster Ave., Philadelphia, Pa. 
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aren WOPeveTTeccenecenecenenetial WOONGUEAEDUGAEDOGNOAUDNORGDEDEOAELUONLEDEOOALbENAEDEDEDDEORCaEsaNaeccRnaNaesessionececenoncestcneReceeaeReeoneseNNNDENOREEM 


COteeeeeeetiabeeeaans 


ty) 


CEPELEEEEEEAEOREREA EEE ATEGEAEAEEEERRR dae eect eedaddenaaad 


CONOECEOEOEOEOROEREGEOEOOE 


TTL 


TT 


TE 


TUL 


TT 


FUGTUEUEEEOEOREUEOEDADERORAEOEGAROEOEOERROEOEEOROEONEAUODEAOECEDOE 





eeereeeniennnnniy 


Give Operatives 


This Assurance 


Your men want all that’s coming to 
them today; if you assure them of 
getting it you ll have better satisfied 
help. 

When piecework is counted auto- 
matically, with counters, there's 
no chance of mistakes, no favoritism, 
no under-counts. Your operative 
knows it, and works with a better 
will. 

Distrust and disputes as to wages 
earned are a thing of the past 
once you use 


COUNTERS 


[Then the operative can watch his earn- 
ings as he works—figures before him, lead- 
ing him on to earn more. Veeders impress on’the 
operative that he’s arbiter of his own wages. 











For recording the output of ma- 


chines where a shaft-revolution marks an op- 
eration, use the Revolution Set-Back Counter above 
Set back to zero by turning key, and supplied with from 
4 to 10 figure-wheels, as required. Equipped with lock 
and key to prevent tampering by employees. Price, 
with 4 figure-wheels, $9.50 (list). Without lock and 


key, $8.00 
The Set-Back Rotary Ratchet 


Counter below registers reciprocating move 
ments instead of revolutions—the counter for punch 
presses, metal-stamping machines, etc. Embodies the 
set-back feature of the counter above. Price, with four 
figure-wheels, $9.50 (subject to discount) With lock 
and keys, $!.50 extra 











Send for booklet shou ing 
full line of counters for 
every line of production. 


The Veeder Mfg. Co. 


15 Sargeant Street, Hartford, Conn. 


Pacific Coast Distributors: F. Somers Peterson Co., 60 Pine St 
San Francisco, Cal 


THOUCEOESEDEOEURUDORUEOEOEERTOGEOREDEREREOUUEEOEOEEREEUEOROEOGERCEOEO ETON EO OUOTEORUEUTOOURAOLEGTORORUOUDECUGUOEDEOUOEOOTECEOETASEDESE EOD 


THCPUOEETUTEDEU LECH EE DEDEDEDEO EAU EDEPEETEDETETRODOOOOCEOREDEOOO EEE ACEOEREANENEOI AY, 


TO 


! PUTEAAUANOUTEONENONEEETOOTNSEOENEEEOENNSEOAOREREEEEUAVNCEAAUUANENERELIOUEEECENSEEENGEOONOAEEERETOAAUNEEETUNOONSEEEEOOUOONNUAANSEOEEDEDOUUAESUEUEUUUUEEOONOONOERENOONEEOONONEONOREEERDOUOGOUNCNNEUOGUTURNEOONOEEEEOUOONOOCNENOEEEOEEOH TONER TULLE 
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Impervite 
Pyrometer 
Protecting 


Tubes— 


COOUEEOO DOR EDDODOODOD 


COUPEOUUEDETRODOaE OD 








V 








UUUTEUTUEEUU DEEN ESEEOADDOOUATODERODEDDRENTROEETDEEDOU SED BOOT DDEOTOEOEAVADOOSAODOOLOOOOOEEOUOOROOUDNOODENODEOOOEDROONRDDNODNE 





VOPEUUTEDUEDERERERDEOTODDREAUAATDEERSAADOREEEEEUUOOUDREDERENAETNOAU ATU TEEEEECUAUTEREROEODRESOOEOOUADENERUAENASAAOUSODORERDEEOEODODDDELAUUOONEOAUOOEOREEEEEEOOOOUOOOREEOAOOAOOCSEREROAOOAOREEEOOOOEOROEOOUUOCOEOEOAOOOOOOgOOFERERDOEOOOEDOEOONDNOROOOONRE 
= 























According to a Bureau of 
Standards report, the glaze 
on Impervite Tubes has a 
softening point more than 
100° Centigrade higher : 
than the softening point : 
of the glaze on the pre- E 
viously imported Mar- Z 
quardt tubes. = 
Under the most severe : ; . ’ 
sciatic aniline, | If It’s Pistons You’re 
2 Impervite tubes afford per- : ° 
Z fect protection to thermo- : I esting 
: couples, and their use fre- : W hether you re testing pistons istor pins push rods, 
| quently more than doubles ; ee ee ee ae 
: the life of the thermo- | problems to close limits and in r« rd-breaking time 
3 couple. : ° ° 
| | The Prestwich Fluid Gauge 
= Write us for full details. | = 
= = — a t? jsand t es hence it is extremely easy to 
: : Seeing is believing, and the sense of sight tells you more 
: = than the sen 
3 3 When measuring duplicate pieces with the Prestwich Fluid 
= 2 Gauge the flash of a glance tells you whether the piece 
= | = being measured is within limits, and also how much it is out. 
E J 2 Send us your blueprints showing your tolerances 
FJ } 
: : Manufactured under license for 
: United States and Canada by 
ae ar ieexy Engelha ive : Coats Machine Tool Co., Inc. 
: the original LeChatelier — 30 Church Street, New York 
" = European Agents:—La Precision Mecanique, 11 Rue Vergniaud, 
4 Ke, ani eC ‘@ rs z Paris. Agents for Italy:—-Henry Coe & Clerici, 
; = Via Cordusio, 2, Milan. 
30 Church St., NewYorkCity E . 
: y, 
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SEABOLD T Meanarina Wires | 




















(rage the pitch and a ¢ tf thread gages 
\ ith hel: aboldt tn wi c rh th ad | he only 

' ‘ CaZ==S= — = 
reliable commercially-mad ring wires 


No variance 
in dimensions of wires of any one set t ) 




















Co a ee > 


The B. Seaboldt Corp. 


























| 
on ' 4e— . 
25 West Broadway New York City Cie 
SS 2 
R ' »f Standard Frankford Arse- | 
& 4. B iM fio? Board i 
ani m COOL CE UCU CC CUCL i " TLE SSUUEUPURUATORDDROOEET TORU ERECOUOOREUEEADDETORRE TORU EEE CLERUOEEEOE DEE DEUEEEE EE EEDOO DES EEE LCL ed 
: cr 
— 


Proven by 
American Machinist Ads 


OFAN 
RULES and MEASURING TAPES 





seeanennagane 


ad in 
1 Machinist It 


Examine the Hess-Bright 
June 21 {mer 


two of our Gauges 
; 





in actual 
through the ne 


UL) 


UU 









= ertisermments in this pubheation 
= | you will see how universally the s = 
= ; = Wy | ay Hd fT tH : My ae | AMA AY My 
: Randall & Stickney = a pmpeenciaicte! teeta 3 K: 
Dials and Indicators ik 26 32 <0 48 a, poe 2432 40 40 se f & 46 2432 40-4056) ® 12452 40 4856 
: ! 1 : InindetSelalataletadeltolaiets llahdlbelabehs bet one 





are ised by the st up-to-dat 
machine builders and tool makers of 
tl world Now offered at the 
remarkable price of $10.00, 


RANDALL & STICKNEY 


Waltham, Mass. 


ACCURATE DURABLE 


every way to do their work 






well fitted 1 


THE [UFKIN fpuLe £0. 


tn 


Saginaw, Mich. 
Vew Y TR 


UL 


seen 
SUUETULUEEDUDUEDATORUEDEROSEUDEOEDATOODORESETERESOOOEOUROECOOORTADER EOE EENE 


TODUSUEDERDSLEADAASAADE Etat 


= «SUN 















TTT tin NE Ta 
= Hiteeeeta POUUAACCUAU UDR VOCE — ' CUCDUREOERRADCUOCOOEREDDECED CECE CUE DED EEE CEE UOC es 
Metal Testin : Brinnell Hardness : 
: pena t e : Testing Machines : 
= Instr umen : for Armor Plates, Rails, Auto- 2 
= } - mobiles, Guns, Structural Ma- . 
: . : terial, etc. 
; The Brinell Meter— . THE PITTSBURG 
3 w determining t urd : : 
2 of metals and metal product : METAL SHEET TESTER : 
: The Erichsen Machine g _ Pat Piya a i 
2 ; eo = or determining the drawing, stamping, = 
z wr testin a = compre folding qualities of = 
E write for Catalogues. = Sh, Metal Write for circulars z 
3 : : Pittsburg Instrument & Machine . 
E Herman A Holz, 2 E. 24th Si., : 3 Co., 101 Water St., Pittsburgh, Pa. E 
POUEUEUUEDARCEOURETEDEGEEDERUTDEEOURDEROEOEETORGE DG EDEEGE seneneenaal TULL TTL LLL COUUDEDEEDEUEEORADEODEODOOETEE DEED : = nee TL = 
gui HOUEOAUEEUDOAADEAO ODEO DEA OatEE " snnnnne TOLL TTD ' VOUT OEA SUA 
: HARDNESS TESTING The Pyroscope : 
= is now done almost exclusively with = 
: The Scleroscope linge oy hy i 
4 CT READING . e operated t f It ta | t of all. | = 
ee “i i 
with other ] et ] 
< I in 


SELECTIVE CARBURIZING and HARDENING 
By SHORE PROCESS 


SHORE INSTRUMENT & MFG. COMPANY 
555-557 West 22nd Street, New York 





COADADDORDEOSGAEAAU RUA DORDERG BOA SAGANONOE 








CUOUEAAULOPORERAGOOR ADD OGNEROOtOOnE 


; 
Scleroscope : 
International Standard ‘4 Pyroscope 
Hardness Tester . (Temperature 
FIT LLL TULLE 


Foreign Agents 
ay 


tle-on-T yne 
en, 1. 
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: Here’s a = || 
: at work = 
: The machinist picked it out of his set of nine. He = || 
: didn’t waste valuable time searching through a pile = 
Z of solid mandrels. Nine Nicholsons are all that are = | lelps to Beat 
= needed to fit instantly any size square or round hole = 
= between one inch and seven inches = | h H | B 4 t 
= Nicholsor will “hurt i} production Consids = © un Oa 
z what five nute ived on every piece machined on a 
= ithe, miller « tter wo il = 
a in ae olsor nm the je b in wo smoot ht we = Sie IS is the C yunter adopted by the l ~~ 
= wi work [re for pa s \Tt hat 1 junk t = . : 
= time-wasting | e-wasting pil f lid mandrel = Tol the U-Boat Chasers It is the 
: Zs pee ; E Pees Sree m vo obligation = McNab Pneumati nd its dut $ nost 
W. H. NICHOLSON & COMPANY araneoicn 
: 114 Oregon St., Wilkes-Barre, Pa. = \ glance at the dial tells our plucky seamen 
STU Wie the spt . a and “ het he l they . an crew out 
VO Te another ounce fo reac the dead|) — 
7 sassin betore he slihks beneath the waves 
e = 
“Its Bark isWorse [he McNab is in use on our warships 
: battleships, transports, torpedo boats, tugs. 
e = "ae ; : 
I han Its Bite”’ = Hundreds have been installed on Allied 
= chasers nad men-or-w 
It isn’t really serious when a tap = Inside the McN + 8 ROOT par gt 
+ 3 . . rormi he counting mechanism operated Dy 
breaks off close to the surface of = — ay ea get 
i a ae = the MeN patented system of agitated aur 
the work—that is it isn’t serious = 
- , “a = s the ounter selected fe 
if you have a Walton Tap Ex- : Why w ie ROOT * gi ear at es 
7 ; . = this n rentous task ? Anyone wl s had 
tractor handy. It’s all plain sail- = ; ani 9 
: ? 3 = t iK¢ ests t counters ll ou 
ing when you have a ‘‘Walton.”” = : 
7 se - e = 0 in rel ss tel on tne R&T 
No danger of injuring the thread; = ' 
I brok : I k i = Under any 1d onditions it counts true 
the roken tap IS Dac ed out in a E High speed low speed rving speed, hard 
jiffy. wear, long wear—nothi puts ur RQ&Q7 
Counter oft the true count 


PUPEDPEDDDRUDPAREDEE REREAD UEERUEEEDEDEE EDD R ECE EOCDEE ADE CEEE UD EEEODEETEE CODE REEE EEE 


Geeeeneeeetneaaeaal 





a 







( 


Write 
for Circular 


You'll be interested in read- 
ing more about Walton Tap 
Extractors. Send for a Cir- 
cular, or better still order a 
‘Walton’? sent on 60 days’ 
FREE TRIAL. 


Hartford, 
Conn. 


The Walton Company, 





THETETEEVET ETT TOTETUOLUTEOOOTOOORNTTERUTEN TOOT ERED ODEN OEUERU DORN NET ESA REOEDEN OOOO EEG TORTOOOU TOOT OOOO DER OOON ORO OOR DORON OROOnEO NCO OeT Lid 


Send for Catalog and Booklet, 


“Chidsey’s Challenge.” 


TUOTEOUTUEOEEOEOOOEOEDEDEDODONONONOOEDEONEREONEO NY 


The C. J. Root Company 
48 Stone St., Bristol, Conn. 


Metal Stampings 


TELL 


(Also Wrought Brass Hinges Plating 


and Polishing. Estimates Free 


RST 


TULLE LELLLLLLLLELLLLLLELLLELLE ELLE LEE 


> 


iu 
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Surface of Work is Not Marre 


when the riveting is done on 


oul 


“Elastic Rotary” 


Mark 


Blow Riveting Machine 


The heading is done by a 
series of light, elastic blows, 
ind the rivet is turned over 


evenly on all sides. 





You can make a tight joint 
ind completely fill a counter- 
sunk hole, or you can just turn 
over the rivet just enough to 


hold it 





The force of the blow ts 
easily adjusted and the table 


of the machine can be adjusted Cataloaue 41 gives 
até ar stat t A 


to bring the work to the ham 
more information, 


It is made in several sizes 
and styles, handling rivets of THE F. B. SHUSTER Co. 


various sizes and lengths 
New Haven, Conn. 


t ol ly | mi .) he pra ic + 
rh imit to the prod Formerly John Adt & Son, Established 1266 


tion is the ability of the opera 
tor to feed the work \lso makers of Wire Straighteners and Cutters 














SAVUONUALANREOUAODAONGEOOENEROGAEAUOOERANAOAOOEOOOEOONE MITTEE CCC CONGAAOOOAUDOREROOUEECUUOREOUNOEEOAUEONESOGENOAAUOOOREOOORAAUOORCUNUOEONAOOOND POREAUOOEDAAEREOAUEEERELEDRRUETOAEATEEREEU EEUU ECOEETERSOA TELE OOS 
b k4H 
Che Job Too ours and 7 Minutes | 
: The CALCULAGRAPH Says So_ 
: It must be correct becau it is computed by a machine and is not a workman's z 
3 One Calculagraph will record starting, finishing and elapsed time for any : 
E number of jobs. It keeps the workmen on productive work and furnishes the 5 
= cost department with accurate and legible data Calculagraph construction has = 
z been approved by eminent engineers for more than 15 years a 
3 Send for free booklet *‘Elapsed Time Records.”’ : 
; The Calculagragh Co., Dept. 38, 30 Church St., New York City 3 
a COOCEEEEEEUOOROGEREREEORCDEREOODOE ORE EEEEEE sereeeggueneceteiel PITTI LCCC OUTIL a 
ee teU EOE DEEADEA AAU EAA UU EUDEE ETO UCOE TUE EU EEE " HUuHOUULLENGNAAUDUDUSOGNOSAOUDEREROLAOIAULOODEERSUADUOOQEEEHAAOOOUHNOGHALAQA00NS seoncaenasanse AUPODNEEDAAAAAAEEAt Te eC ed 
: tbawies ?Do Double — 
Tool- == cysts — | 
: Makers’ — 
: = z Elin ite depreciation of tools to the minimum; save : 
= ases | = r mh tire ! ook for misplaced tools ecause in a = 
: = = NION you have a place every tool, You know immedi = 
: = = WRITE FOR OUR CATALOG : 
= s = trates the 1 sty n very i 
: ire compact, stro Efficien tl ! = = — _ 7 A R04 : $3 poner 5 
= durable at ‘ W & i s finely sh fittes iwers, some : 
= leather ‘ é ll ‘ lot => = raph seed oe oe Guavecitem = 
= send for Toolmakers’ Catalog containing our range of prices S = owen Tees meat oo : - . me Rect ter, N. ¥ = 
2 , - - * . . . = = ( ‘ ‘ s , 18 ailroac ee ochester, ° ° : 
se WEDELL & BOERS, Detroit, Michigan = A 
5 TELE sennnete POUL LULL LCE Lh ey, " mtn 


OUNOUAOOOTONRAHOURGEDCEOART OREO NOnON EO EOEDUEOONS seeneens 
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ALMOND CHUCKS 
Powerful | Cost Less 


Accurate to 
Durable | Operate 


Ask us why 





BODY 







im FERRULE 
~ 






PINION 


ON MARDENED 
TOOL STEEL . 


“AROENED 
BUSHING IN CACH 
PINION HOLE 







rent 


‘For Immediate Delivery 






PREPARED TO MAKE IMMEDIATE DELIVERY ON THE 


English Micrometers by thousandths and ten-thous-ndths 


No. 140, 1 inch ...No. 139, 2 inch and 3 inch 
NUT Metric Micrometers by 1/100 m/m : 
TEETH CUT No. 141, 25 m/m No. 142, 50 m/m and 75 m/m 


Numbers 139 and 142 have ribbed frame. 
Zl SPLIT mut All sizes without Ratchet Stop and Lock Nut. 

JAW We can also supply Micrometer Heads for attaching to machines and tools 
where adjustment is necessary 


T. R. ALMOND MFG. CO., 6 Maple Avenue, Ashburnham, Mass. 


LONDON OFFICE: 8 White Street, Moorfields, London, E. C. 














ALMOND 
MICROMETER 
CALIPERS 


FOLLOWING SIZES 


WRITE TODAY FOR PRICES. 








TOCUEDEGECUUEUDUREEUDEDEOU TERE EEDOTE DEDEDE CRON TOPE 








TES 





Ouill) 


| 
| 


oa Se 
Whu Make Mistakes = 


When your plant is equipped with Productimeters counting and , 
measuring wastes no valuable time or labor and at the end of each 
day there is the output record of every machine and operator 
salulely correct 


The Productimeter 


will lower your cost of production. A dozen styles—adapt- 
able to presses, screw machines, conveyors, etc., sent on 
30 days’ trial. Send for Catalog No. 33. DURANT, 
MFG. CO. 
eeuwaukee, 
is 
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Portable 


Tool Cases 
for Machinists 


Keep your tools “ir 
their place’ as well as 
under lock and key 
Gerstner Cases are well 
built, handsome, strong, 
} light very conve- 
nient; many styles and 


vy are not ¢ 


They xper 
Write for booklet 


22-26 
4 7 ’ . (Columbia St. 
IES Dayton, O. 








. DAYTON OFC 
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£5 
In On 


? aa = 
1 Minute LN } The Gorton 


a 


UU 


| Our Office Boy Engraved This 


That's 6 times as fast as an expert 
hand engraver could do it. The 
Gorton Engraving Machine will 
do your work at a lower cost than 
any other way. No other way is 
cleaner cut 





For engraving name and direction 
plates, dies, seals and all work of 
kindred nature. Size and type for 
every purpose from 400 up to 20,000 
Ib. Belt or electrically operated. 


PUUUEELEOCULECEEUDUEEEEEREROEECEEOCE RECON EEEEEEREER TEE OUI 


This Coupon for YOU to Tear 
Off and Mail NOW. 


George Gorton Machine Co. 
Racine, Wisconsin 


GEORGE GORTON MACHINE CO., 
Racine, Wisconsin. 





Gentlemen:—Send me at once, without any obligation, de- 
tails of your *‘More Profitable Engraving"’ plan. I am interested 
in seeing proof of your claims for better work at less cost. 

Ey Pee aA Ee ee Tee ere ne pe 
Address ee ee PP ee et er ee 
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“CHAMPION” 
SHOP 





















i 
a. 4 
ce are popular for three reasons: 


*) 
a. oS (1) Simplicity, (2) Durabil- 


ee Fea T ET 
Ve , we Se . Te . 7 >; 
Coe: ech Rly beso ie eet wee aa a aS 4 
as FURNITURE z 
ee « 
, $3 
Co an 
he Keep abreast of the times by equipping your ; 
a shop with iron or sheet metal shop furniture. 
at ae No up-to-date shop should be without it. ‘ 
¥% ” re. 
ute, —_ ° , . ite 
A [he complete line of stationary and portable ¥ 
bee a stands, trucks, etc., will prove a revelation in oS 
md convenience and an effective preventive for lost RS 
ies tools. ae 
Be aes - 
ae 
* 


at a 
Je 
C485 


» 
ty ey 


CTL. P 9 
Deak 
“<> 


ity. (3) Accuracy. They 
handle odd-shaped work as well 
as ordinary shapes. More 


%, 













= 
é a 


AES ay 


quickly positioned than any 
other vise. Made in several 
varieties 


ght ET ee 





Pras at 


eRe owe we are 
Bytes.) ry Sa: om ie rk 











We've an _ interesting, profit- e 
bringing 100-page Catalogue. BN 
by Write for it. ees +) 
a“ Re 

Se 
% ——_——— -- = 
ow | 
‘ | 
oH 
e i 


CHAMPLON Sail 


The Western Tool & Mfg. Co. 
Springfield, Ohio, U. S. A. 
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Gilbert 
& Barker 
Furnaces 






Type C Semi-Muffle 
Case Hardening and 
Annealing Furnace. 






Get the Right Heat 


The best hardening formula is useless unless consistently adhered to by 
proper temperature control. This control is achieved in Gilbert & Barker 
Gas and Fuel Oil Furnaces__because of fifty years’ experience in their building. 














See the case hardening and annealing furnace illustrated. From the ground 
up, it admits of no possible improvement. The built-up construction with 
heavy sheet steel is reinforced with heavy angle iron straps riveted and bolted, 
the whole being mounted on a heavy cast-iron bottom plate 









The counter-balanced door clears the opening to its full height, admitting 
the heaviest charge. Fire brick chamber lining, door lining and floor tile 
are of the best quality. An opening is provided for pyrometer tube, 
for exact heat measurement. 









Our 50 years of practical experience combined with a thorough 
working knowledge of fuels and combustions and of heat 
treating methods used in modern plants, enables us to advise 
you and furnish you Heat Treating Furnaces that will do 
your work right and at the lowest cost—This experience 
is at your service free. Put your problems up to us. 

















Prices and information come at 
your request—ask for Catalog 21. 









Gilbert & Barker Mfg. Co. 


11 Union Street, Springfield, Mass. 















MECHANICAL 
ENGINEERS’ 
ANDBOOK 











Mechanical engineers the world over are 
now turning to Marks. 

This book has come to be regarded as 
the new standard. It has back of it the 
authority of 50 specialists. It is the hand- 
book of today wherever mechanical engi- 
neering data are used. 

It is significant that, although Marks is 
a new book, more than 20,000 copies have 
already been sold. 

Pocket size, flexible binding, thumb- 
indexed, 1800 pages, 1000 illustrations and 
diagrams. Price $5.00 net, postpaid. 

Use this book—test it—for 10 days free. 


McGraw-Hill Book Co., Inc., 239 W. 39th Street, New York. 

You may send me on 10 ys’ approval: Marks’ Mechanical 
Engineers’ Handbook, $5.00 net, pestpaid. I agree to remit for 
the t r return it postpa within 10 days of receipt 


{SM} 


Note—If not a subscriber to American Machinist or a member of 

the A.S.M.E, give business reference in margin. Books sent on 

approval to retail customers in the U, 8S. and Canada only. 
A-4-4-18 
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H & G Threading 
Machine 


for aeroplane construction 


Here's the machine that has won the highest 
favor in threading nickel steel parts for aero- 
planes. The demand for a really efficient 
threading machine such as this has been enor- 


mous. 


Not only is the H. & G. rendering the utmost 


satisfaction in aeroplane construction, but in 


threading work on a wide variety of munitions. 


Send us an outline of your threading work. 
We'll be glad to take up your problems. 


Eastern Machine Screw 
Corporation 


New Haven, Conn. 


FUNOUESONUOEROAUUEEOUUUEOOUTOEREAUUODENOOUEOANUOUEROUUEEOOOOUECUOOEREAAUUOENEOOROOAOOEEOGOERELUOEREOUEEESAORSORN ENOL E 
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Buy Liberty Bonds—We have got to win this war. 
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The KEYS. tend 
BENCH 


RIGIDITY! 


If one were required to 
define the most important 


















essential of a good bench, 
it might be summed up in 
that one word—rigidity. 














By “rigidity’’ we do not mean merely capacity to withstand 
great weight—but the ability as well to resist any force tend- Hi 
* rr) - HT 
ing to cause end sway. ‘The patented stringer feature of | 









THE 
NEW BRITAIN 


PRESSED STEEL 


BENCH LEG 


imparts to the bench a rigidity unattainable with the 
ordinary type of leg (except by fastening to the 
wall), thus rendering possible the location of 
benches with a view to maximum efficiency and 
convenience in handling work. 

















Bulletin No. 1200 describes many 
other exclusive features and gives 
the reasons for the almost universal 
adoption of the “New Britain” 
Pressed Steel Bench Leg as the key- Ml] 
stone to solid bench construction. If ‘ 
you haven’t a copy—send for one 
today. 











The New Britain Machine Company 


“Shop F\ tture Ain New Britain, 
Originators ” (hd) Conn.U.S.A. 
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SPRINGS 


OF EVERY TYPE 


PU UU a 


TTT 











Made with care and precision by experts 


= Osgood’s Patent 
= and guaranteed satisfactory 


“INDESTRUCTIBLE” 


File and Tool Handles 


They’re indestructible because of the thin steel tube in 
the handle which locks the outer ferrule and takes the 
pressure exerted by the file shank. Glad to send them on 
approval to any responsible concern. 


Every user of springs 
should have our latest 
Booklet. Write for a 
copy—Booklet 7-A. 


iin 
Ue od 





Established 1657 
THE WALLACE BARNES COMPANY 
38 WallaceSt., Bristol,Conn.,U.S.A. 


— ad 7 ) 
Manfrs of Barnes-made” Products 
Springs Screw Mac hine Produc ts.( old Rolled Steel and \ we 


UU 


Send eight certs for sample, or free to manufacturers and dealers. 


J. L,. OSGOOD TOOL COMPANY 
48 Pearl St., Buffalo, N. Y. 





MU 
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aL Rares C  S The Safety Drill & Tap Holder 


E> is the only attach- 
T » iT > 

SPRINGS—Coiled and Flat sanethut aie 
>c c 4 . 
Steel, Brass and Phosphor Bronze universal satis- 
Spring Cotters—Small Washers faction and is 
16 Ib. Assorted Springs, $2.00 Unequaled for 

25 lb. Assorted Cotters, $5.00 Efficiency, Con- 
WELCH PATENT EXPANSION PLUGS venience, Rapid- 
ity, Accuracy and 


we 
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= Simplicity. 
= : Nothing to break or 
. one get ut of order. 
PLUG READY TO EXPAND Made in 4 sizes 

fr 1 


M. G. HUBBARD SPRING CO. ae 


Pontiac, Michigan 





: The Beaman & Smith Co. : pe mm Be tee & 


a ° 
Ce ) —e—, PULLED Cusreumas ) oo Builders of Boring and Milling Mi achines, and Special Machines for such Purposes 
onstructed 
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ijustable Can be wor 
over oth 
Glass PP 


Sacieaebil 
Kesistal reinforced lenses 
minimize employers’ liabilities 


THE STRONG, KENNARD & NUTT CO. 
2042 E, 9th Street, Cleveland, ( 


O) 
SAFETY GOGGLES 
FOR MUNITION WORKERS SENEATALOG 


T. A. WILSON & CO., Inc., Factory and Main Offices, Reading, Pa. 
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Wire Springs to Cover Every Requirement 


From the smallest up to and including springs 





The File Can’t Work Loose 





from 4 round steel We offer to manufacturers, All trouble of the file working loose or splitting 
expert advice in designing springs Bring your the handle is eliminated with the Strong-Hold 
\ Non-Splittable File Handle. Made in 5 sizes, 


r 
ne troubl te an we w share your 
Z ible to u d € ill hare you Manufa turers and dealers send for free sample, 


Write today for Price List A. 








Charles A. Cook & Co., Inc., 


$9113 Second Ave., Brooklyn, N. ¥ The Strong-Hold Mfg. Co., 307 Arc@S tewPhi 
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Special Heat Enduring Boxes 
ANNEALING 
CARBONIZING 
Use These and Save 


SU 


> THE A. HERMANSEN RECUPERATIVE 
FURNACE 


De 


Easily regulated. Maintains high and even temperature. 





T7722 ne 
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SU 





















- belt driven machines. quicker, ‘better: Savoil Separators 


re easily charged and dis harged:; less : 
power; longer life. Seen possible feature for ease in handling. Write 


fer fuil ‘data. 
“)il & Waste Saving Mach. Co., Real Estate Trust Bidg., Phila., Pa 


wien FURNACES 


The Strong, Carlisle & Hammond Co. § Branches: Boston, Chicago, Detroit 
Frankfort Ave. Cleveland, Ohio | New York Phila Pittsburgb 








Md 


Ab olutely complete or non-oxidizing combustion. 3 ’ Expense 
Guartnteed saving of 20 to 60% in fuel 2 Garwood Bronze & Iron 
, , = Works 
= coeeeneesenvaneseneraeneneegnevensaenaneny nin , MT Tes STM 
<2 UAAUAULLAAGLALALAGEUEOUADOANAENEAAEALEDGUEOLAGALULAUCALOUEDEOGUEOUAGEUOUEOEOLAULAEOLEDADEGEOUADOUEDEGEOEROEAEAAU EAE MT a PUT iii ii Ts 
= . = ? . . No more than a trace of o : 
3 New oil from old oil mnains tn olly-ohape afver 
z =” -Achow. “thre ugh this ma- 
3 SEND for Catalog 8-Ashow New waste from waste waste * Samet trac of 
= ing furnaces for every re- Ws aste ‘The reclamation 
E . eae ses the limit of mechanic ossib s sntrifugal; direct 
= quirement—75 standard types INDUSTRIAL _ La indne Galata Se So 
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Buy Liberty Bonds—We 


have got to win this 
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Soda Kettles 


40 and 60 Gailons 


Steam or gas heated. Has slop basin and safety 
overflow. Arranged for thermostatic control. Dirty 
water easily disposed of by means of slop basin 
Water is always hot. We manufacture them in tw: 
sizes, 60 and 40 gals. They are suited to machine 
shops, factories, electro-plating plants, etc. 


Send for complete Catalog of our all 
Metal Shop and Factory Equipment. 


Manufacturing Equipment & Engineering Co. 
136 Federal Street, Boston, Mass. 


Framingham, Mass, 


Works and Mail Address: 











ee 
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STUCCO CCCCCCULULUCUCUCUCCCCUU CCC COC 


Write for folders 
and learn why the 


Critchley 


is an improved 


Expanding Reamer 


Body of toughened steel 
Set opp 


Six blades of high-g1 


steel. site each other so they can be set to de 











The six hace htly 1 ( 
to pre t chatterins Reamet 
will expand from Mp» incl mn 
the smaller sizes to 3 inch 


on largest size. A reason- 
able illowance for 
grinding is ilso 


Users provided for. 
say the 
Critchley Im- 


proved Expanding 
Reamer pullsthem out 
of many a hole. 


Write for all the reasons why. 


Cutter & Wood Supply Co. 


Boston, Mass. 





ie SOCUOCHOEDECEOEEOCUDEDECEREOEEE PERCE UTEEOETEDEDET 
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TUCUCEVEOUEEUDAPECEEUTECUEDEDEOEE EU DEO DEA TE OU OPEOPETEEETOEOEE DESEO PETE DOOEE OREO DE OEE TE EEN 


COPUEOEDETE REDE UETERETTECEE EE EEDEDEDELEEO DEDEDE TERETE RETO with. 


UL 


POUEEEDEPEDTEPOOTE REET CETTE TEE 


TUOUEEOEOPUEOREOOEDEODODEATATEDEOTTEDEU EL OTOP 


A SOLID DIE WHILE CUTTING, 
YET OPENS AUTOMATICALLY 


Adjustable Gib Slide 
Assures PARALLEL THREAD 
Closer to Shoulder than 
Any Other Opening Die 





TOCUEUUEEUUUEUOEERDEUDED DEER UUEEE DERE DOEPODEE UE EEOC E EEE 


STYLE F-B 
400 half-inch Steel Conduit Connectors per hour, 
cut with Errington Style ‘‘F-B’’ Rotary Die 


Head, after having been adapted for the above 
work by our Engineering Department. This work 
has parallel pipe straight thread cut right up to 
shoulder. 
The “Errington” is not only 
“he Sim ple t That 
the only die that 
ind closes while rotat- 


Open ges 


open 


TTT 


ing; that can be used on Drill 
Press, Engine Lathe or Tur- 
ret Lathe; a Special Tool on 
each job, yet easily adapted 
to General Work 

Twenty Years’ Special Engi- 
neering Experience back of 
each tool to help make a 
record on your w or 


41 Cortlandt Street, New York City 
136 W. Lake Street, Chicago 
du Delta 


LL 


_ERRINGTON, 


ir Bloxham, Paris, 12 Rue 


‘This CollarisThin 


1th 











and can be used in close 
z quarters. Not ds to strip 
remains parallel, is less ex- 







pensive and most positive in 


action. 


No Broken 






‘Taps 











When the ‘“Wear-Ever”’ Tap 
Chuck is. used. Why—be- 
= cause it will hold the tap and 
drive it true, regardless of 
variation in size ‘of shanks, 


For Trial 
Both Free 


m For the asking. A 2c. stamp and 
your request means you may try 
a one or both o ur own ma- 
“aes , ae . 
4 chines in your own way, before 
ordering. No obligation in- 
curred, 


For sale by all supply dealers—also 
aisha Tool Mfg. Co., Ltd., 
Birmingham, England. 


A S1ZE 


Ing 
hine 


m 
mac 


: _ Scully- Jones Co., »2! Chicago, II. 


MM 


PUOTUETERDEDEEDODERDERO REE 


649 Railway 
“~hange Bidg. 
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The Gem Brazed It is made of 














Seam Oiler has a cold rolled, best 
self-cleaning de- quality low phos- 
vice that keeps phorus steel, and 


When a hit is needed, let “F-S” 
come to the bat. the spout free. backed by an un- 
Saves oil and limited guaran- 


We have been specialists, manufac- time. tee. 
turing Priming and Finishing Paints, 
Iron Fillers and Enamels, for over 50 
years. Any time you have difficulty Send for Catalog. 





Uncle Sam uses it! 
or need a special finish, our long expe- 
rience is at your service. Samples 


free. We also produce flexible shafting, tallow 
pots and factory torches of high merit. 


FELTON, SIBLEY & CO., Inc. 
Gem Manufacturing Company 








r acturers of ‘olors Paint ‘a shes d cé 63 ~ ~ 
Menufacturers of Colors, Pasnts, Vernsshes since 186 Fulton and Goebel St., N. S. 
136-140 N. 4th Street, PHILADELPHIA Pittsburgh, Pa. U.S. A, 
(148) English Agents—A. A. Jones, Pollard & Shipman Co., Ltd., 
Leicester, England 
HNNTNETT TOU ENTYYved: 
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pts swiec- © | FOR BETTER 
+ - y 
TUCKER OIL HOLE COVERS 
are made in forty-seven sizes, designed to meet 
every requirement for the successful lubricating —_— 
and protection of bearings of moving mechanisms. 
Sold at prices consistent with good workmanship, 
quality, utility and finist OAKT I E 
There is a difference in Ol] Hole Covers. Get our 
catalog, sele and send for samples If you are 
looking for high-grade goods, we have gail a : : ; 
new account. pods, we have gnined will save time, money and labor in 





Opened. Send for Oiler Catalog No. 5. Opened. your cleaning departments. It 
Style B. Style C 


replaces 


Style F, 
Style D. Drive. Style G BENZINE CAUSTIC SODA 
GASOLINE SODA ASH 
Style B. KEROSINE SAL SODA 

TURPENTINE POTASH 

and prepared cleaners, because it does better work in 

less time. OAKITE is sold under an absolute guarantee. 

Write us for details. 


W.A.&C. F. TUCKER, Hartford, Conn., U.S.A. 
FOREIGN AGENTS: Fenwick Freres & Co.. Paris, France. ©. W. Oakley Chemical Co., 24 Thames St., New York 


Burt« Griffiths & Co., London, Eng 





, 
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MICHIGAN OILERS WITH OIEWASTE 


Carefully designed and 
Factory—Oil is liquid money & ; 


well made from the best of REAB and splashed around any old \ 


ater . ; are way is not only a distinct loss but. ‘ | 
material, Michigan Oilers a dangerous bre hazard. lastall aq 


You can depend on 










insure efficient lubrication. Oil Storage and b ‘4 
Used by leading machine as ; een By 
‘ ¢ ‘ Ya > and know your oils and property aresafe. Oil Filtration | 
bui Iders everywhe re. E \ —Storage—Self-Measuring Power and Hand-Operated 
- ‘ Pumps, Large and Sma! l Tenks—in fact eve ry equip- ‘A 
Write for Prices and Printed ~}. ee ob enh wg ribwe volatile, new 
Matter. Zn the ashing—No obligation. Lay 





>> SF. BOWSER & CO., Inc. GP 
Py > 


Michigan Lubricator Co. XG a ie SS 


MA-6 Detroit, Michigan malts b> 
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Painting 18 Vises an Hour 


sie with a “SPRACO” 
Paint Gun 








t t Sp: Paint ( 
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Write today for illustrated Catalog Neo. 10 
and get all the faets 


SPRAY ENGINEERING CO. 


93 Federal Street, Boston, Mass. 


Cable Address: “Spraco, Boston,’’ Western Union Code. 
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would enable the oil to reach every part of the bearing 
It does this work better and more uniformly than It is so easily operated that with it a boy can do 
is possible by hand, with a goodly reduction in the ten times the amount of work that an experienced 


cost. man can do by hand—and do it better! 


Have you the Fischer Bulletins? 


Fischer Machine Co., 310-316 N. 11th St., Philadelphia 








Chas, A, Strelinger Co., Detroit, Mich, Foreign Agents: Coats ind Neweastle-on-Tyne; Aux Forges de Vulcain, Paris, France. 
Machine Tool Co., Ltd., Thanet House, Strand, London, Glasgow Yamatake & Co., Tokyo, Japan. Henry Coe & Clerici, Milan, Italy. : 
= 
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[sOur Country tobe TornApart? 


National unity is less a matter 
of geography than of ideals. 

Canada and Mexico are both 
physically joined to the United 
States. 

Canada absorbs enormous quan- 
tities of periodical literature. 

Mexico! !— 

Any law that tends to cripple a 





great educational institution is 
worse than a mistake. 


The Bill for 


Second-Class Mail is reactionary. 


zone rates on 
Dangerous to business. Involves 
serious and far-reaching conse- 
quences. It should be repealed. 
Urge your Congressman and 


Senator to repeal this bill. 


McGraw-Hill Co., Inc., New York 
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Re-Manufactured Machinery 
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Re-MANUFACTURED MACHINES 


Are Offered 


IN COMPETITION WITH NEW 


Re-Manufactured machines are better guaranteed, lower in price, quicker 
delivered than new machines and are just as good. Many like them better. 


PLANERS : 
122 in. x 22 in. x 6 ft. Gray : 
i—22 in. x 22 in. x 6 ft. American : 
t—-24 in. x 24 in. x 4 ft. Gray : 
aT 2—-24 in. x 24 in. x ft. Gray ; 
i—24 in. x 24 in. x ft. Cincinnati : 
i x : : 
1 x : 
1 x 3 
1 x 3 





























seneeneneane 
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-(ORIGINATED BY US)- 26 in: $36 in: ERA: American | 


26 in. x 26 in ft. American 
38 in. x 38 in 8 ft. Niles, 2 heads 
LATHES 
1 37 in. x 16 ft. Johnson Triple Geared 
1 46 in. x 20 ft. New Haven 
1—28 in. x 14 ft. Lodge & Shipley, Sel. Gd. Hd 
4—28 in. x 14 ft. Lodge & Shipley, 220 Volt 
motor drive 
27 in. x 13 ft. Schumaker & Boye 
27 in. x 16 ft. Whitcomb-Blaisdell 
26 in. x 12 ft. Wickes 


26 in. x 12 ft. Putnam 
24 in. x 14 ft. Blaisdell 





me tod hy) me 


GEAR CUTTERS 

1— 24 in. Fellows Shaper 

2— No.1 28 in. Schuchardt & Schutte Hobber 
I~ No. 2 36in. Schuchardt & Schutte Hobber 
1— 36 in. Fellows Shaper 

I— 36 in. Gleason Bevel Former 


GRINDING MACHINES 

2— No. 200 Heald Piston Ring 

2— 18 in. Gorton Dis« 

1 26 in. Besley Dis« 

1— Diamond Face 

1— No. 23 t6oin. x 36 in. Landis Plain 
2— No. 1! in. Landis Internal 

I No. 60 Heald Cylinder 


COONNbO RONEN EONOEOOODD 


DRILLING MACHINES 

20— 20 in. to 24in. Upright Drills 
1 tft. Mueller Radial 

1— 5 ft. Niles Universal 

1 6 ft. Dreses Universal 

1— 12-spindle Moline Rail 


PUNCHES AND SHEARS 

96 in. Robinson Power Brake 

No. 2 Bethlehem Slitting Shear 

No. 862 Niagara Power Squaring Shear 
No. 2 Long & Allstater 

No. 1 Frech Punch 

No. 2 Frech Punch 

No. 43 Toledo $ 
No. 4-A Willard, Inc 3 
No. 3 Robinson, Inc 

No. 4 P.R. & K. Punch 
No. 5 V. & O. Geared, Inc 








MISCELLANEOUS 

1 No. 2 Kearney & Trecker Universal Miller 
1 34 in. swing Bullard Vertical Boring Mill 
1 72 in. Bickford Post Type Boring Mill 
1 
> 





teeenernenenenees 


4 in. Cochrane-Bly Cold Saw 
7'\ in. Nutter & Barnes Cold Saws 

1-—-No. 525 Newton Steel Foundry Cold Saw 
Showing a few of the aligning operations on a Miller Every 1—15 ib. Bradley Helve Hammer 

bearing surface is hand scraped to surface plates orstraight edges 1 -1' in. Morton Keyseater 





—- ae 
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YOU RETURN MACHINE NO EXCUSES 


OUR GUARANTEE: pg Nee, AMITHIN, 30 DAYS cay PREPAID NECESSARY 


q 





PIL gaRe 


) 
625 Washington Blvd. 


WE OFFER ONLY WHAT WE OWN 


ATTITITITT 
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GRAVES’ SPECIALS 


For Easter Week! 


72-in. Colburn Vertical Boring Mill, heavy 30-in. x 30-in. x 15-ft. Pond Planer, two heads 


} 
| 


. *7 
type, geared feeds, cone driven; first-class condi on rail, heavy type; fine condition. 





toeeeneneneosone 


tion. 
pe. _ ; 30-in. x 30-in. x 14-in. Pond Planer, two heads 
!2-in. Williams Tool Co. Pipe Machine, good . _ 
on rail, heavy type, fine condition. 
is new. 
30-in. x 30-in. x 14-ft. Flather Planer, two heads 


5-ft. Bickford Radial Drill, post typo; very good 


. : on rail, excellent condition. 
condition. 


{6-in. x 36-in. x 12-ft. Cincinnati Planer, two 15-ton Alfred Box & Co.’s Traveling Crane, 


1 


heads on rail, heavy type; fine condition. +0-in. span, excellent condition. 


Remember—-We have our own warehouse (with railroad siding) 
and have over 500 machines for you to select from! 


TULLE 


HERE ARE SOME MORE MACHINES WE RECOMMEND: 





Lathes Turret Lathes Slab Millers : 
: in. x 5 ft. Fay Aut tic t 's Gisholt, 3-in, 1} yw spindle, motor wt x 24-in. x 48-in. Newton, extra 
. : heavy = 
Met i t ; — | Jones & Lams 2 ani: . x 2Y-in. x 6-ft. Pratt & Whitne 
. “! fet ? =F stest ty 4-in. x s0)-ir x 6-ft Ingersoll motor 
18 x 21-ft. } : wens vertical spindles, good as 
; Planers: Presses 
Grinders 0-in. x 30-in, x $-ft.. Powell, 2 heads No. 54 Garrison, straight sided, siygle 
No m1 - : 7 s0-ir x 30-in, C10 ft. Pease Pla s crank press, weight ’6.000 Ib - 
No ; "Bath 4 . e hea = ’ No I> Arch Press, weicht OOO Ib 
> > Bat ~ ; , x 30-in. x 12-ft. Harringtor heads No. 3 Perkins’ Double-Action Toggle Press 
Diamond Surface Grinder, | 1s t 3 ov x i rl t & Whitney N om. Fert te D ble-Crar & 
lw Sik Atlas ee D> . os , . ‘ . ‘ ° 
Springfield Pp - -- “ '¢ 'S , “" aa hea Joint Dei oe - Ferracute Knuc 
; Batl D » 7 G : : x x Stiles Double-Crar Press. w j ) 
+ x i x . ££ I ‘ 10-ft Powe Brake, cal ity 6 gauge 
‘ Ll Landis | x ‘ ft Pp » } -ton Rob _ “ Co's As rulic y 
x Whe gle head tical Press 
Hammers on Miscellaneous 
No. 4 Nazel P . 15-ton Alfred Box & Co. Traveling Cran 
ew S-in. Smith & M S-in Eato Col & Burnham Pipe Ma 
O0-lb. I | t } 1. Juengst } 
t-it Walters 3 No. 3 Newton ( i Saw 
y vu Hendey 10-1 x 10-in. Bury A Compressor 
OO-lb. Bradley 1 t lt Smith & Mills ll-in. x 30-in. ¢ H. Brown Corliss Engine 
t0-lb. Bradley He lt Gar Burdict Patent |! vedi Bolt Forging Ma 
b. Bra y t t ] H ey hine, 1 in. « ty = 
Write for Catalogues. : 
Warehouse and R. R. Sidings: Offices: 
Johnson Ave. and Monitor St., Jersey City, N. J. Suite 482, 50 Church Street, New York City, N. Y. 


Telephone, Cortlandt 665 


senenennes 
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Second Hand Machinery 
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““RELIABUILT” 


One Profit—Quick Delivery—As Represented 
WATCH THIS PAGE 


1—Rockford Heavy Duty Drill 

I— New 25 x 18-ft. Sidney Lathe 

1—9-ft. Pitt Lathe 

1—42-in. Niles Car Wheel Borer 

1—1+-in. Walcott Crank Shaper 

I—No. 2 Warner & Swasey Screw Machine 

2—2'4-in. Gridley Motor Drive 220 V. Automatic 

1—64 x 64 x 10-ft. Pond Planer, two heads 

1—5-ft. 6-in. Niles Radial Drill 

I—14 x 5 Putnam Lathe, C. R. 

I—No. + Inclinable Press 

1—Reed Punch and Shear, 34-in. throat, capacity 
punch, | x 34 in. 

3—25 x 25-in. x 6-ft. Sellers Planers 

1—10-in. Gould & Eberhardt Crank Shaper 

I—314 x 36 Jones & Lamson Chucking Lathe 

1—West 3-in. Hydraulic Banding Machine 

1—3'4-in. Gridley Motor Drive, 220-V. Automatic 

I—No. 3 Brown & Sharpe Universal Grinder 

—214 x 36-in. Marvel Lathes 


—25 x 25 x 8-ft. Sellers Planers 


~Y BS KO 


2—14-in. Hendey Friction Shapers 

1—+4+!4 Gridley Motor Drive Automatic, 220-volt 

I—18x8 Porter Lathe, C. R. 

2—18-in. Hendey Friction Shapers 

1—20 x 10 Pratt & Whitney Lathe, taper 

1—20-in. Smith-Mills Crank Shaper 

1—24 x 18-ft. Pond Lathe 

1—38 x 20-ft. New Haven Lathe 

1—Rockford Six-Spindle Multiple Drill 

I—No. 5 Brown & Sharpe Universal Grinder, swing 
22 x 76. 

I—No. 7 Special Bement Horizontal Boring, Drilling 

and Milling Machine, 5-in. bar 


1—62 x 16-ft. Pond Lathe 





I—No. 14 Garvin Profiler 

1—12-in. Industrial Slotter, all power feeds 

I—No. 5 Lefler Arch Press (same as Bliss No. 30) 

I—36 x 14-ft. Triple Geared Fitchburg Lathe 

1—20-in. Cincinnati Back-Geared Crank Shaper 

3—New No. 2 Garvin Universal Milling Machines 

1—Used 52-in. extension to 7+ x 52 in. x 24 ft. Betts 
Planer two heads 

1—314-ft. Niles Semi-Universal Radial Drill 

I—10-ton Crane, 40-ft. span 

30—20 x $-ft. Roulsted Turret Lathes 

I—No. 1 Kempsmith Universal Miller 

I— No. 0 Brown & Sharpe Automatic Screw Machine 


1—Dwight Slate Gear Cutter, 514 x +% in. between 


I—30 x 22 x 10-ft. Wheeler Planer 
3-ft. Fosdick Plain Radial Drill 
I—-36 x _14-ft. Fish Lathe, compound rest 


1—24 x 10-ft. Reed Lathe 


2—NEW 15 x 6-ft. Sidney Tool Room Lathes 


3-in. Reed-Prentice Single-Pulley Radial Drills, 

tapping attachment. 

I—3!4-in. Reed-Prentice Single-Pulley Radial Drill, 
tapping attachment. 

I—60 x 36 x 12-ft. Patch Open Side Planer, four 
heads. 

I—New 4-ft. Dreses Plain Radial 


1 


4-in. Prentice Upright Drill 


24-in. Snyder Upright Drill 


2—36-in. Snyder Upright Drill 


I—No. 13 Pratt & Whitney Multiple Spindle Drill, 
11 spindles 

I— New _ No. 29 Oesterlein Millers 

2—New No. 35 Oesterlein Millers 
24-in. \urora Back (seared Drill 

|—26-in. Prentice Upright Drill 


GUARANTEED EXACTLY AS REPRESENTED OR MONEY RETURNED 
NO QUESTIONS ASKED 


100 OTHER TOOLS IN STOCK 


SIMMONS MACHINE CO. 


OFFICE AND WAREHOUSE, ALBANY, N. Y 


OFFICES: 


1001 SINGER BLDG. 
NEW YORK 


128 ENGINEERS BUILDING 
CLEVELAND, OHIO 


358 ELLICOTT SQUARE 
BUFFALO 
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Partial List of Machines Listed With Us For Sale 


BORING MACHINES Vertical 





GRINDERS~— Internal 


4 
r j ‘ ‘ ' 
né ; : GRINDERS~ Surface 
s I &il 
{ 4 y 4 Ww W 
{ 4-1 Ro A I t i . 
i—10 ft. Pow wo sw ‘ \ 
{ ft. Ber 
i ow 1404 ' s HAMMERS— Pow 
BORING MACHINES—Horizontal 3 
' « } ‘ pe, 2)-tr ] f ler 
> HAMMERS. Stean 
B ( , 
* 
BULLDOZERS 4 
| i! a& Wl . ' _ 
2 v ims & . 
i \ na & W ‘ ' 
t \ KE YSEATERS ! 
CRANES rraveling ) t 
i P H mot ft. spa _ 
I Shaw yt ft : r 
i )-t Paw £ ui act s 
LATHES Engine 
ting. 3 c 8 Lodge & Shi 
| Whit! 4 4 ft ~ s 
{ I & 
l r.4mo G a: 
CRANES Locomotive 
i—I15t MieM S wheel, 42 f porte 
1 O-t } A ti . + Ww ‘i f 
t it A if | 
i 0-2 het . ew t f > ¢ 
buck« ‘ x 
DRILLING MACHINES Radial v4 
4-ft. American, speed t iri , gatta S ft . 
4-ft Niles Univers ne.drt $X- . 
ft. Reed-Prentice, latest . + ae 
' ft Pond ' H 
4 pe ag) ey AC HINES Heavy Dut. LATHES Turret 
( ne ol es ‘ r ‘ 
_—, 4 Foote-Rurt ir 8 s 
DRILLING MACHINES Sliding Head taper atta 
New 26-in tarnes ll geared e4-it (.is 
l New 28-in. Sibley « 24 Jones & 4 
! > iy r nati tl ' x 36) s& 1 < 
34-in. Barnes s— A Pott & J = 
4 , Rar a 4-ir ! wn & 1 ‘ 
hine 
GEAR CUTTING MACHINES No 24 New I , 
i 1 Schuchardt & Schutte gea t 8 >4-ir ste 
und bevel oor eel . 
New we Ad s Farwell iH " War & Sw 
No. Je Newar 4 R-ir aT) 
1—New No. 5A Lees Iner gear! er MILLING MACHINES~— Knee-typ« 
! x ¥j-in. « ert tT, new niversal 20 
gears New 2B Hend rton Vert 4 
1 in. Gleas Revel Gear Gene New No. 2 Kempsmit? 5 
I f Fellows (ear Shapers ’.. New No. 3 Kem pamit? I 
GRINDERS — Cylindrical Plain ‘ New No H Lel nd . 9 
Y ie 3 oe ee MILLING MACHINES. Knee Type— Plain 
“ty ‘ New No 4 , 
4 ew lod st - Sa. © ke 
e 4 . w No. 3 ¢ “ ‘ ; 
! ‘ - . Brown & s : 
: - w K S I 
aT Ss - 
‘ 41 m&S 
GRINDERS Cylindrical Universal New N Ga 
i—New No. 1 0 Webst Perks L0 2 
« ' r ] 
; “ ) cu ip in 
New \ } Moderr : ae MILLING MACHINES— Vertical 
No. 3f & Sharpe lete ¢ iB I r 
New Landis, N Cal ‘ ew I ker ! ediat« 
‘ wn & Sharm 2 Brown & Sharpe, ¢ ! , 


Chicago, Ill 


MILLING MA 


CHINES—Pilaner Type and Slab 
’ & Smith: fine conditior 


I al 








‘ 24in. x 1l2f Bement Niles 
+x 24 in. x 6 ft. Ingersoll 
1 4 it £ ft. Be 
$2 ft 12 14 ft. 1 rsoll 
me th ead Motor driver Equa 
4 
PLANERS 
~w 24 x 4 x € ft. Powell. single head 
$x 241 0 ft. Chandle m a: latent 
fas new 
ft. Gira ne head 
f wol Is I if 
i ft. A i head 
) f ( 1 ie head 
i Sft 2 heads 
f x 361 af a, four heads 
t #xSft. Pon wo ids 
iii x oir x f ra > he 4 
48x 48Sin.x10ft. Pond: 2 heads 
Sx 48h > ft. Detrich & Har pen side, 
‘ ! il, one side head 
64x 6410 Oft. Por 2 heads 
68 x 48 ift. Pond; 2 heads 
{ x 52 i i ft Hetts, 2 heads 
PUNCHES AND SHEARS 
Watert -Farrell Alligator Shears ‘ap. 2i in 
& Allatatter Puncl d Shear apacity 
Willlams & W! uble end, punch and 
S < re ty to punct 
rs 2] 
, R sford 1 c 1, punch and shear 
1&-in throat an it in. through 3 in 
New Kling, 3¢ throat 2 througt 
New Beat single end punch and shear, 42 
thr ay through | ir 
New Beatt single end pun and shear, 48-Ir 
r thre net lin 
ROLLS 
Set Sta 8-ft. Bending Roll, } in. Plate cay 
Set N + Iro ym :-Bending Roll, 20-in. bet 
Houstr i n. Plat 


SCREW MACHINES—Hand 
in. Pierce 
) Brown & Sharpe 
vew No Pratt & Wright 
din. Cincinnati Acme 
SCREW MACHINES 
Model B 


A capacity ¢x4in 
friction geared head 
Automatic 


in. Cleveland full auto 





1? in. Gridle mult. spindle, good as new 
: Gridle mult pindle, arranged for motor 
in. Gridley single spindle 
$.i Gridl single spindle 
No. 0 Brown & Sharpe 
No. 2 Brown & Sharpe 
Ne ti) i al Acme Mult. spindle: 23 in 
ecapacit 
No. 51 | eapacit National Acme late 
del 
SHAPERS 
New I6-in. Steptoe 
New 24-in. Potter & Johnston, Universal table 
New 241 St ' \ tty 
New 25 ir & Mills crank 
New 32 ir ith & Mills 
464 in. Mor Draw « 
SLOTTERS 
' n. Industrial Slotter 


Wm. F. DAVIS MACHINE TOOL CO., INC. 


549 W. Washington Blvd 


Cleveland, Ohio 


508 Leader-News Bldg 


Wire or write our nearest office for quotations. 


ee 


New York City, 85 Liberty St 
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UILT MACHINE TOO 
At Attractive Prices! 


LATHES DRILLS 





SONEUEOEOREOAOEUROEONDORAEOEOAORORORORONOOEERS 


TIE 
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- 50 in. with raising blocks to swing 76 in.x 25 ft. bed Fifield, C.R 5 f elt en, heavy Cuty 2500 
z P.C.F., triple geared, face plate drive, spindle bearing 8 in. dia isi ping attachment shh 
: eter, takes 17 ft. between centers 42 1 +1 : Wie - : +4 
48 in. x 24 ft. Schumach triple geared, face Pate drive, quick d Drill Presses, power feed +4 
= change gears, takes 15 centers, 3) in. H.S., distance between Pre pacit +4 
= centers (5 ft. 4in., swin riage 34 in 9-spl apacit a 7 
: 42 in. x 20 ft. Ohl's engine lathe with raising blocks to swin He sliding heads a 
= CR > rip eare +t e 4 Y Ui = 
: gy rey) a by fe t- 28 4 oot treadle, chucks, ete ea. 50 : 
: H.S., quick change, feed gears, face plate driv rs Pri $2100 Ne i Foote-Burt single pulley dr > high speed Drill o+4 : 
= 10—32 in. x 14 ft. Pittsburgh, triple geared “fa € plate drive, NEW 100 2-spindle Long sensitive Drill 65 : 
= 26 in. x 16 ft. Bridgeford engine lathe, double back geared 2000) ILLIN arene : 
= 7 22 in. x 8 ft. Davis engine lathes, quick change gear ea 6 = 
= > » . Fond > > “) — 
= 2—20 in. x 8 ft. Pond, C.R ay C.t ea. 4 4 ll Slab Miller. table 5 ft. x 20 in. wide, belt feed, cone drive 250 : 
F 20 in. x 10 ft. Hendey, quick change gear s “paren tpainatag Ota, } ¢ Ain Pin + , + fe ir nm bs = 
= o - ) Newto la “Miller table 4 ft. 9 in. x 42 In. wide, belt feed, driven by = 
3 20 in. x 12ft. engine lathe, motor driven Dale in. pull ital spindle. practically new 00 : 
2—16 in. x 6 ft. Reed lathes, C.R., P.C.1 ea. 450 . -greces t a7 it ey ib yo : 50) : 
: : . Ren \ sarvin ‘pla a | « 7} in., 3-step cone, 3} in. belt eo 
16 in. x 6 ft. Lodge & Davis, C_.R., P.C.F aia) . - , : ' 0 
> ’ } Hendey Lincoln Miller, qui anes ee table 30 in, x 11 in : 
12 in. Reed lathe, 6 ft. bed, practically new on 6—Lincoln Millers, 18 in. tr juick change, Hendey pattern ea : 
2—16 in. Dalton engine hes x 6 ft. bed 325 . . q hange, y pa E 
£24 in, Davis improved Chueking Iathes, power teed to automat CUTTING-OFF MACHINES AND SAWS 
stot 0 aire 8 ) 1 irre ( K ¢ i © we at —” 
months eu 800 Newton ¢ ut-off fri tion feed carry 48 in. blade, belt driv - 
5 0 in. x 10 ft American geared head motor driven engine lathes + ¢ - capacity Southwar heavy type ¢ at tdnaniaes 
complete with motors ea 2750 4—4 in. capacity W ill iams ro 1 Co.'s Cut-off Machines ‘ 
4—18i dey Cut ea 40 
NE I Is i 400 
l 6 ir 350 
Webster chine 800 
) 30 in. x 8 ft. Pond, single head 2500 1k in. Q 4 ir r ‘apa +s 7 in 450 
0 {0 in. x 8 ft. Woodward & Powel le head, heavy type 2750 28 in. Q. & C. Cold Saw, motor dri capacity 12 in 750 





6f Rochester single he 600 


in. x 
in. x 24 in. x6 ft. Sellers single head 600 PUNCHES AND SHEARS 


h and Shear abe ity 1 in. thru, | in., belt driv 800 


BORING MILLS 2 — at leer a Pun — d Shear, 12 in. throat, capacity | in made 700 

















° ° = ‘ in. plate 
Horizontal and Vertical ' Ecos peach Sed shone, capacity 1) tn. throughs 1 
depth of t! it will cut 2 in., round, 2 in. square bars and 
2—-80 in. Bement, two heads 6500 i : 8 iver 
72 in. Bickford, two he ads 6500 I— Pels in. lbear } » machine. be is 
40 in. Rogers, two hea power feed HE Car I r lin.t ttn 700 
45 in. Niles Car Wheel B or + quick change feed, hand crane 1750 Aine ist pact 1 Pit hrough 1 1 cut 
Beaman & Smith Horiz (ylinder Boring Machine, 6 in. bar 2750 r irs, and 6 x 6 in les, depth of throat 
Niles Cylinder Boring Mit, 12 in. bar, bores and faces to center of 20 in., in 0 
84 in., 10 ft. between centers also side Niles Mill, with 2 > in Pels Plate n. plate, belt driven 750 = 
bars, 75 in. travel in be used as floor boring and milling ma Pels 15 in. I Beam Chop} jing Ma hine belt drive 1500 ; 
chine. Both machines motor irive h with motors 18,000 ELECTRICAL EQUIPMENT : 
35 Kw 125 volt Bullock Generato 300 R.P direct connected 
TURRET LATHES AND SCREW yt fe — 680 
25 Kw., 125 volt Commercial Generator, 350 R.P.M., direct con 
MACHINES nected to Lycoming engine 550 
50 Kw. 125 volt Bullock Generator, 275 R.P.M lirect connected 
Row 


: to Russel Automatic Engine 
Fish massive turret lathe, 24 in. swing, 18 in. hexagon turret 1500 2—15 H.-P. direct current, 220 volt Motors with starters ea 200 
3 in. x 36 in. Jones & Lamson, co 


SRikceiae Aue ca eee uname MISCELLANEOUS 


5—3 tn. x 36 In. Jones & Lamson, equipped with bar and chucking 














9—2 In. x 24 in. Jones & Lamson, equipped with bar and chucking 9 ft. Steam driven Bending Rolls, drop end housings, top roll 10 in 
Price 3 in. x 36 in. with chucking equipment $1300 bottom rolls & in 2650 
Price 3 in. x 36 in. with bar equipment 1400 4 ft ellers Bull Riveter 1000 
Price 2 in. x 24 in. with chucking equipment 100 8 ft. Sellers Bull Riveter, 75 ton capacity, practically new 2000 
Price 2 in. x 24 in. with bar equipment x00 No. 4 Gardner double end Dise Grinder 00 
20 in. Bullard Turret Lathe, 2 in. H.S., turret has power feed 100) 650-Ib. Knoxville sing rame Steam Hammer, % stroke 650 
Gridley automatics n omplete with full set of 700-Ib. Bell single frame Stearr Hammer, 24 in. stroke 650 
cams, fixtures, chucks modern machines ea. 1650 2 i " Bros 3 r, belt driven, 12 in. stroke 650 
No. 3 Pratt & Whitney ti ower feed to turret 450 N s Pipe Machine in apacity 350 
24 in. Warner & Swasey 1000 25 
mn Machine 175 
4 “AW 
SHAPERS ne i 0 
= r cr ks, Shafti lowers, 1 arat 
: 24 in. Hend friction geared, power feed to head 800 
24 in. Potter & Johnson, tilting table, heavy duty 150 SPECIAI Lot of new CONRADSON DUPLEX TURRET 
10 in. Springfield Crank Shaper 300 rOoOL POSTS z 





AMMUNITION EQUIPMENT—Ready for Immediate Delivery 


Write for prices and particulars. 












42—Pittsburgh 32 in. x 14 ft. triple geared Engine Lathes, with boring bars 2—.Fisher Profile Grinders 
ey WwW 18 12 in.x 36 in. Bridgeport Plain ¢ lindrical Grinders 
= 30—Ama 1lgamated Boring I athes, suitable for 9 and 12 in. shells D end Sulli ‘ indr 1 lers, W ht each 10 tons 
= 9—Gisholt Thre: Lathes, standard tools 28 Aut iti lachi ( Ti I 1 . 

20—Giddings & Lewis Special Boring Lathes, 4} i bar, 42 in. horizontal j—Curtis 6 in. Cutt Of Machines 

panna yy ate Fo each, 8 ton ; Espen-l is D e-end Cutt 4 1 NM t ipa 

72 Valter Scott 24 in. x 10 ft. heavy ru tl hes and I I hes | ou W 2 i zy | Ss 

98—Sim plex 26 in. x 12 ft. Be z I iurie Mfg. Co.'s ¢ linder Banding Press, complete wit! ydraulic double- 

2—Newton Sawing and Mill Machines, for 6 in. shells i r pump 


C. W. Gemnceinrpons CO., INC. 
50 Church Street, New York Citv, N. Y. Room No. 380 : 
Phone Cortlandt, 6044-7752 Warehouse: 260 Culver Ave., Jersey City, N. J 
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Second Hand Machinery 














LATHES 
& 
4 . 1 
ft RK 
' t. Port 
tt. N 
14 * N ( 
) t N 
1.3 t Ne 
l x 4 N ( 


TURRET LATHES 


l ; it Jone & 
1-1 Jones & I 


GRINDERS 


Send for Complete Stock List, just issued. 


——— 


PTTTTTTITITitiiiiiii 


THE MACHINERY HOUSE OF THE EAST 


“Te 5. & & if 
1% S. & K. B jeare \N Feed 








TI 


VERTICAL BORING MILLS 


SHAPERS 
DRILLS 
1 ~ 
Ne Ss S 
1 Ss 4 S 


FRANK TOOMEY, Inc. 


191 


PLANERS 
1 D&H 
~ ! 
HAMMERS 
Little ¢ nt Belt New 
t Belt New 
felt (New 
G se (New 
N *-Bement-Por 


GEAR CUTTERS 


G. & E.S Ge Cutter 
MILLERS 
Ke ! v 
Ne Ste i M 
x Sn I | x 
MISCELLANEOUS 
l \ t rt i Lathe 
\ Ss Broach l s 
< a Mi 


FRANK TOOMEY, Inc., 127-131 N. Third St., Philadelphia, Pa. 


- MORRIS MACHINERY CO. 


Formerly 
NEWARK SECOND-HAND 
MACHINERY CO., 


New and Used 


MACHINE TOOLS 
and EQUIPMENT 


93-115 Chestnut Stre vewark, N. J 


Ine. 


Tools for Immediate Shipment 


ft. H t Lathe [ ) 
i ! I ft. 
ft. Pr at 
ft. H I 5 
& t i I re 
ili ‘ 
& kh.H 
& I! 
& 1 
ad 24j int 
if 124 | ‘ 
»4 ‘ “ 
‘ llers Pl 
I iu 
‘ Pl I 
ul 6-hole T 
n. Ha 
Rrand Rapids (srinder 
tiller N H Le Blond, ! 
rNo.?.B8R €8.} 
Mull mn Raush turt 


>= THE OSBORNE & SEXTON MCHY. CO 


LUPUEURODUEUEEEDEOEOEDODEOEODONEROEDEOEOEODESERNODEDCOEDORSOEEOHONDSCROROEORONOTOSOROOOROREED EO ROROSOOOEDEE 


The Cleveland Tool & Supply Company 


1427-1437 


West 6th St., 


Cleveland, Ohio 





Machine Tools 


Factory Equipment 


Mill Supplies 


SONUEREDEOROERATOLEGEOUEUEODOREEDONEDEOEOROSDECEREOEODOAOESEOODEDESRDODEDEONEH OOS EONS FREESE 


TRY OUR 
USED MACHINERY 
SALES SERVICE 


SHAPERS 


14-in. x 8-ft. Flathe 
§-ft. Carroll-Jamieson. 


16-in. Queen City 
12-in. Hendey 
LATHES 
1$-in. x 12-ft. Lodge & Davis. 
—18-in. x 12-ft. Blaisdell 
—16-in. x 8-ft. Bradford 
14-in. x 6-ft. Hendey 
14-in. x 8-ft. Hamilton : 
13-in. x 6-ft. South Bend : 
15-in. x 6-ft. South Bend : 
14-in. x 6-ft. Porter : 
14-in. x 6 ft. American = 
14-in. x 6-ft. Lodge & Shipley : 
i 


2-in. X 


MILLING MACHINES 
I LeBlond Universal 


N 
No. 2 Cincinnati Universal 
N 


o. 12 Brown & Sharpe. 
MISCELLANEOUS 
No. 3 Brown & Sharpe 26-in. Gear 
( utte 


-No. 2-A Becker Profiling Machine 


VONNEGUT MACHINERY CO. 
Indianapo Ind 


THT 
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ed 


New York’s Greatest 


Stock Liberty Bonds Are 


(PARTIAL LIST ; : a . 
ENGINE LATHES United States 


Oi x oft P Turning I 


strani ammo vote nee | CGOvernment Bonds 





“ae | : <- plataiennees by all the property and 
or ics rs ig ies \“ resources of the greatest and richest 
Makin nation in the world. Invest in them asa 
“~<a safe investment, and at the same time 


piate arive 
t-in x -ft Pon Machine Tool Co 


net Rees Saat See i help your country win the war, which it 


x O-ft Pond Machine Tool Co 


f ‘Lathe face plate arive = : . er; ‘ 
ft, Harrington Gap | i must win if your property 1s to be worth 


S-ir ml 48-1 x 1:-ft I i} 
Lathe, face plate drive : z a i 
G-in. x 48-in. x is-ft. M Cabe, 2 spindie much of anything to you. 
N Prd x 1 i Putnam Heavy Doub : : A 
see eae ied te ta For your country’s sake, and 


. ea-tt. Pitehburg, raised to 30 in - for your own sake, buy all the 
er 9-ft. centers : : ° ei 
sein SM American, hs. ers taper FE ee aim Liberty Bonds you possibly can 


ittachment : : 
“1-in. x 14-ft. Blaisd ; 3 AHand_ 


Two ‘l-in. x S-it Hamilton, d.b hs : : lig 








nx 14 rote. ain. | | LIBERTY LOAN COMMITTEE 
i ; q Tt . ws : : pty ‘ j } r) 


centers 


“O-in. x 14-ft. Flather. h 120 BROADWAY, NEW YORK CITY, N. ¥ 


“O-in. x .2-ft.  t-i Schumacher-Boye = : ‘BUY ——— 

Eames, h.s., + : 3 | LIBERTY ~ Tha bace cor HENRY PRENTISS & CO 
New 18-in. x S-ft. Hollingworth, quick ? 2 | BONDS ; . 

change and plat hange Lathes = = SS 4 
17 14-in, x 14-f[t. ti-in, Rahn, Mayer & ¢ : 

penter, h.s., ¢. tuper attachment 





BORING MILLS sara. |. tow sat 
MILLING MACHINES HEAVY TOOLS Shapers, Lathes, 
Baim, McCabe Vertical Horne Mul. one = 2  Miilling Machine : | Drills, Gear 


38-it McCabe Verticul Bori Mill, one 


2-in Colburn Yertical Boring Min, one | | - Cutters, Presses, 


head. like new = = No. 5 Combined Ingersoll Kne« 
No. 3 Barrett Horizontal Cylinder Boring : : ; ‘ . . : ee 60 i: Et ae 
=: = type Milling Machine, range = UTC. 
cs 


Mill, G-in, bar 


No. 0 Fosdick Horizontal Boring, Driilling = = , - f = 
“ ” : = \ d avie ) l : 

and Milling Machine, 3-in, bar : 3 17 x 16 in., table top working $ One 24 in. Fell - 
o4-l Bement Horizonta Boring M ne = = ¢ . _ 60) , 2] 30 : : , 1 ; ; 

wd Drilling Machine screw cutting = = urlace : x ZU inl., weight = L hes, Drill (sar Curt 

ittachment, 3',-in. ba! : : 13.700 lbs. Dar 
Putnam Car Wheel Boring Mil with f = - = lwo 3é in. ] ( 

ng head. takes 36-in. wheel, table 4-1 . _ se.8 One \ \ ~ & & 

diameter : Excellent condition. 7 : Swasey Turret 
Niles Car Wheel Boring Mill, takes 3t-ir s = = <A . ; - 

< s 3 = = Two No American Can Plain Fly 


wheel, table 48-in. diameter 


x 36-in, x 1-ft. Ingersoll heavy duty 


Horizontal Slab Milling Machine, ad : : D H = () bri tna Sing By ert “ 
istable rail. weight 47.000 Ib 3 = rop ammer hi ‘ H y Duty I 
>ep = = : 1 6x60 |. ik 4 wer a 1 
Ingersoll Slab Milling M caine Ll in : = ? trim, 6x8 Porter Lathe 
between housings, platen “0 xX 6U-in 2 3 Massilon 2000 lb Steam Drop nl 7 I I athe 
Beaman & Smith, ?-spindle Vertical Milling : = 4. : Cy No ( onsolidated Dou 
Machine, table 24 x 48 in = = Hammer, cylinder 11 in., stroke : : Crank Pr vith 4-in. stroke 
No. ““ Garvin Vertical Milling Mach . 3 - R 1 : On in. Acme Bolt Cutter 
table 9 x 41 in : = 42 in., piston rod 4, in a ren Spindle NATCO 
No. 3 Cincinnati Plain Milling Machine, = : M aN co as ANd 
} ” 7 . = = : 17 Vturity > nee ) 
table 1.2 x 4 i = = Ex ellent ndition 1 ] i. ril 
No. 2 Milwaukee Universal Milling Machine s 8 : = (ine In. Sch ter Riveter 
No. 6 Fox Plain Milling Machine, table 14 ; , = (nme tin. W ton Gear Cutter, worm 
x 36 i > 3 Immediate Delivery. = 5 und spur a conte 
No , + brigeg ™ chong I Milling Machine : : ; . = One 14x6 Prent Lathe with taper 
me a & 5 : i CYRIL J. BATH & CO. 2 ge he och 
No 13 Garvin Plain Milling Machine = = = 3 ——— 
igen eden 2 i eee eee > = M. J. WALSH MACHINERY CO. 





: NEW YORK MACHINERY EXCHANGE, Ine. : : 721 St. Clair Avenue, N. E., Cleveland. : AT itn = Wi — 
: 50 Cburch Street. New York City = & : a slices ace 


Sreeeeevenneneeneceecoeees eT TTT 
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Immediate Delivery 





HIGH-GRADE MILLING MACHINES 


1 
1 l 
6 
;, S 
& 
4- 
Other Used Machinery 
LATHE MISCELLANEOUS 
1- 3 N | S Be wute P h Presses 
l N ‘ 
SCREW MACHINES i—3 ; S S 
W ’ t ‘ 
2—N A Bi | D 
ble W 
DRILLS a 
1 1—Sturtevant Sift “4 M 
} j l Ss Ex! 
: ‘ @ 1 ‘ St ant 
1 N l ~ 0) 9 
' & l—No. 4 G Gas Ft 
; 1 \ 1 SI ater Aut Wire Ss 
L } 1 A tor S 
l i 1 Hi Ss 
l Ss l ( 
Prices and Details on Application. 
McMULLEN MACHINERY COMPANY 
‘Everything in Shop Equipment’ 
GRAND RAPIDS, MICHIGAN 
Heavy Duty Presses 
LATHES 1—36 in. x 36 In. x 12 ft.-Fitchbure Planer. two 
ft. Reed I the R&I 196 rg} 
ray EW , aa 
me 2 NEW I B. G. Shay NEW 
: a GRINDERS 
I NEW 2 I 1¢ I 
I EW 
EW l ul IT 
i NEW rit 
: I I—No. al 1 
Miscellaneous Tools BORING MILLS ie 
|—37 in. Bausch Vertical | . MILLING MACHINES 
ban ' , 7 994 n. Bullar Vert Ww No. 2-4 Fox U1 ersal Milling M ve NEW 
DRILLS * ra ee 
2axat : RB dg Bee. = MISCELL ANEOUS 
yee oo i am 3 ae a ae 1 
Milling Machines BGPF,NEW ais ee meen 
: - 1 2 pte rt H ) without » _ Ha 3 Fr . Thre 1M 
PLANERS AND SHAPERS eS ee ee 
’ Heavy Hy- 1—200 Ibs. Automatic Drop Han 
| 4 I »H 
| | Au t »H 
l 4 Pow Press 


BROWNELL MACHINERY CO., Providence, R. I. 


WAYNE MACHINERY COMPANY 
FORT WAYNE, INDIANA 
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WE MAINTAIN OUR REPUTATION | 
MODERN TOOLS LOWEST PRICES HONEST METHODS 
ec a COEHHES sound ves PLANERS , SHAPERS 
3 13 x _ ; con plete ew _ # i ia sous Bai ; oa ‘ ‘ , opie 
~ F.. in oes — : z ia —_ , : : ve ne 

15> x 6 Sebastian Gap Lathe complet - 4 * pla, te a "i ¢ t : . 
133 é Maydrite ‘er ria Lathe bra enon ne : “ TURRET LATHES 
i—Ain.'x in, x TA Ray & Sot MILLERS 
l x S&S M er. ¢ <« change. double l No . o | ‘ 
| ron pag: Biive, Bement mt 1 No. 2 Hendey. used. Univers PUNCHES AND SHEARS 
gine Lath with chur 7 on SPow «& 5! . 2 K t s 
GRINDERS No. 25 
No, 2 Nort Un No 4 8 
I—15 x 40 Queen City Universa a ee hee ' 
20 x M6 Landis, brand: new. plain,  2—No. 6 Becker. brand new. vert MISCELLANEOUS ; 
1—No. 75 Heald Internat: . BORING MILLS a 
-~oahe m & Sharpe N« Automatic S | “ Re 1) ont i 
We can make immediate delivery on above. ; 
MODERN MACHINERY EXCHANGE, 52-54 Walker Street, New York, N. Y. 


TTI 


“PLANER TERMINAL MACHINE CoO. SECOND-HAND 


1 yea a New York, N. Y. MACHINE TOOLS 
on ii centers unter MOVING! LATHES 


—_——- 


ft. New H s< from 30 Church Street 


LATHE, to 406 Broome Street 


ge ach Ney count \ se. See 3s SECOND-HAND 
J. L. LUCAS & SON . MACHINE TOOLS 
} Fox Street. Bridgeport, Con: : 


SHHONONOHDEDECEDEONOHOEDDSO OT Oe Sconce RPONCUnTcnertonaeeoarenr rt 


sonnei seaeliiabad eau Ca emai PSS SHAPERS AND SLOTTERS 


INTER-CONTINENTAL i 
MACHINERY CORPORATION Wl nsarranigag 


165 BROADWAY, NEW YORK CITY Run lta 


MACHINE TOOLS “2-2 
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“BAIRD” — “DETROIT” 


High-Grade Tools for Immediate ee 


MILLING MACHINES SHAPERS” I—No. 34 Van Intern 
| rir ) 4 1 WwW & | | 
{ rh > & Mo S 
th ¢ Ss 2W h & MormanS 
I W &M S 
; haper (new). tener (see TURRET LATHES 
3—fin. B. & O. Hands 
LASHES DRILL PRESSES I— fin. P-& W. Hand Serew 
C A tt ? . . . f en H 1 Ses " M 
| , PUNCHES, PRESSES, ETC 
: ; . Set nary 
l l ys ( S 
I ( ~ . 2 : I 
l i < \ lr 
K&vi 
GRINDERS Is a a We irem Fra 
kx ] i . _ ‘ ¥ 
I 
' : _ id i—S x 8 ; Air € I 1 


Complete Stock of New and Used Wood 
Working and Metal Body Machinery. 


HONEST PRICES GOOD SERVICE 
W. J. BAIRD MACHINERY CO., 265 Jefferson Ave., Detroit, Mich. 


HHENEDULEEUUAOOUEEAEOUOEROOAEEAENEREREREREAEOOOOOOUOUUOLCUNNNENOEEADAEREEDEDDEEODOOOUDONDOENIOOUSAEONGHEOEAERDEERURUADIOUDOUDODONSINONUNGAOENEOOEHAEERERED ODDO OOOO ONONEUOONONNSSUSEESSSEN DOODLES SONONODOONOONOFEES 


Send US Your Inquiries For Sale—ALL GOOD ONES! 


ind you will find that we have th LATHES PRESSES AND SHEARS 


hine tool l equ nt Hendey Yoke Head Lathe, 16 x 1 . oi ; 
. tt - - Bliss Press No. 51% with die space 30 x 
iT y cle ver i : t - bias pci ee ‘ 
Hendey Yoke Head Lathe. 18 x 8. taper — double crank, geared, weighing 11 
} ’ ‘ ons 
PARTIAL LIST es 
Ke ~ed- Prenti e Ge eared He nad Lathe, 18 x 8 No, 1 Bliss Toggle-drawing 
f sft. Plather planer l No. 3 Bliss Toggle-drawing 
Aurora s | “ 1 ~ 
ress ) ( \me s & “ alth im Bench Lathes, - No. 3 + Bliss, geared arch 
rane , . ; 7 No. 3-W Bliss wiring 
ss ress i und 
R. & kK pees ' I—No. 34 Bliss Arch 
Bliss pres Excelsior Foot P 
MILLERS Bliss Press, > 
ist 2s Vachin Niagara 8-ft. Power S rir Shears 
t ire é » N Mi : agi : 1 g ’ 
‘ ul List iM . Brown & Sharpe I Niagara 5-ft. Power Squaring Shea 


HARRIS BROTHERS COMPANY 


FOR SALE 


GRIDLEY 
AUTOMATICS 


Immediate Delivery 


LATHES 


NORTH EAST ELECTRIC CO, 
Rochest N.Y 


LeBlond >» 


GEAR CUTTERS 


Newark ( N \ 
Gould & cieelens it G ( 
Standard 4 Automat ‘ 
DRILLS 
Radial Drill, 3% -ft rm 
Excelsior Drills, 4 Sensitive 


Back Geared Drills 


tool 


J. GELB & COMPANY, 


sunverenees 


IMI MI ATT I 
Kempsmith N t 
t I w 

Cine nee N - pla nm “ 
He Magnetic ©? s \ “ 
He aid'N nder Grir ' 
Gardner N $ Dp S 

inder, arranged Ww “ 
(,ray Plane 
Brown yd Sharpe N » Ave Screw MM 


F« won Sy - l ew . 
Caste I P Soe yw) « t New Yor 


is 0? 


201 Centre Street, New York City 


SHAPERS 


Smith & Mills, Kelly, Springfield, 16 in 
Pig | Gea 


Shapers 


MISCELLANEOUS 
l New — 1 Planer, 24 4x 5 ft 
] Wood Tilted Turret I nthe, witl wire 


Cleveland Auton a Mode B. latest 


Write « Ww 


rom SALE 
TURRET LATHES | 


GAS ENGINE 
THE TERRY & TENCH COMPANY, INC. 


Nev York, N. Y¥ 


seneee een TR peereee seneeeceeneennenss 
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Cnenaeenesennnansesanonensnenes 





ereenenenonenenoeny 


eeneeennnnnr 


COUUEOEOOOU ROADS OO NOEOEGEDERODOREEOEOEOEOOEOOOED 


OOOEEEREROEOOUUEOAOUEOAOEEOHONOEORONOROEDNOUOANOROAOHOEONE 


FEDERAL “REBUILT-RITE” USED TOOLS | 


IMMEDIATE DELIVERY 


BORING MILLS 


$2-in. Colburn vertical boring and tur m 
72-in. Niles vertical boring and turni: 
DRILLS 
°0-in. Silver, w. ar feed 
Foote-Burt heavy duty 0 swing 
>4-in Aurora sliding head, b pf 
Reed 3-spindle sens ! ever fee 
Fr. B. Reding rton spindle sens. drill 
Reed (Barr) 4-spindle ! rill 
GEAR CUTTERS 
n. Gould & Eberhardt, 1uto d be 
15-in Gleasen, *)-tor beve eal wenarate t 
l-in. Fellows eg shar 
ii-in. Fellows ee sh 
No.3 Adams gear hobber ’4-in. dia 
GRINDERS 
No. 1 Cineinnati universa tter g ‘ 
l Landis No. 3 | iversal G er, capacity 12 
l Landis 12 x %6-in, plain Grinds 
LATHES 
fin. x 4 ft. Seneca Falls, ¢.r., hos 
l4in.x 6 ft. Ryerson, h-s I 
liu S ft. Lodge & Davis, ¢.1 h.s 
17 1 x 1) ft. Greaves-Klusman, s.. Cl taper 
l x SS ft. Greaves-Klusman, s 
fin. x lft. Putnam, r. and f es 
ie x 16 ft. Powell, c.r solid s 
46 1 x 22 ft. MeCahbe, double 
MILLING MACHINES 
N 9 Kempsmith, plain (range 36 x 7% x 


PIPE MAC HINES 


i Raton, Cole & Burnham 


PLANERS E 





‘ . i x 24 Powell, one he las new 
6 x 8 ft ‘Niles, / ’ heads 
) x xO ft. Gray, head 
tal PRESSES, PUNCHES AND SHEARS 

N American Can, 0.b., press. 
N "0 and No, “1 Bliss presses 
N a, o.bi. pr SEs (3) 
I ambertville dbl. end punch and shear, 22-in 
Logeman Bros, ge Is tt 

vels, N -D Rock River ~ tting she t 
Lov-t United Engineering & Foundry Co n 
Pm. &. & W. 30 foot ver sq. shear, N 14 
I Ss. & W, 3st t powr ;. shear N L4 
P. Ss. & W ‘ ) er s hear, N 14 

; SHAPERS : 

x 42 in = 
14 in. Springfield | crank = 
lt Kelly | 2 
lt Steptoe, | : 

SCREW MACHINES AND TURRET LATHES 
itt Bardons & Oliver 
Garvin hand screw m 
Warner & ‘Sw sey screw n f p.l 
MISCELLANEOUS 


é National 
Smith & Post « 
l Racine | 

Shuster 


Rooke: 


8 Eaton, Cole & Burnham, Bignall & 
Send for Complete “Purple List.” 
FEDERAL MACHINERY SALES CO., 16 North Jefferson St., Chicago, Il. : 


OOONOEOEDOEOEOOOOEDADNOOE 


snensanens 








_ SeacuineRY? CHUCKS 


AMS DOUBLE = [/8Q) tm 
CRANK PRESS | Gee cinta 


No. 1020 


scroll 





Three and fo law 
Dimensions — Geared: . . - four J ; : 
. a : All new and of standard 
S vis pe makes. 
wi lvwl L700 
SI Sos ter a : United Machinery & Export Co. 
p 1:9 14 Whitehall St., New York, N. ¥ 
Are R, t P.O. We EOS 8 § iin 
Opening t R ts 
~y Py | OIL ENGINE. 
Width 1 iprights, 60 = ° ; 
Widt ts Gibs, 55 = = De La Vergne-Hornsby Akroyd 
hint i to s ‘ t ce dow = : ee 
t t sta l : 2 SU Hp. 
This machine is partic larly ulapted for str i 8s t r ; il : 7 
vy blanking and formi tior I t Maximum 61 : iH tre Offer. 
many modificatic St pre A tment : 
0-36 ons Made re ila wit Ositive iv Phickness I 101 ] ] | 
ae an deliv - at once Med in ">in Height to center 8 Must be sold before moving pres- 
York ent power plant. 
onadaitio VO h To! » 
PEERLESS IRON PIpE EXCHANGE, INC. ; Condition uched by De La 
Ma isan etal toni Main Office: 396 Br es Yor Vergne Company. 
Long I R.R Sixth St After May Is ; 
o tal r Ww worth Bldg.. New Y AMERICAN BRONZE CORP. 
Berwyn, Pa. 
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PLANER 





MILLING MACHINE 



























LATH ES 

| PRESS 

SHEAR 
GRINDER 


DAY MACHINERY COMPANY 


What have you For Sale? 


USED TOOLS 


Purret Lathes 


GOOD 


1.& LL. geared 
Putnam Planer 
Niles Planer 
ft. Wood Light Co. Lathe 
Bridgeport Mill 
Vert. Boring Mill Bement 
Seller Planer 
Bement Lath 
Db. W. Pond Lathe 
Flather Lath 
Bridgeport lurret 
Mills 
Niles Boring Mill 
H.& J. Vert Miller 
Pipe Machine F.C. &B 
Bliss Press 
Bolt Header 
(sear Cutters Whiton B.&S 
Bevel Plate Shear Thomson 
Drills i Gould & Eberhardt 
Radial Drill, ' Niles 
, Garvin Screw Mich 
' ’ S (;. A. Gravy Co. Planer 
0 New Haven Piar 
' ! Mo € atx Lath 
Hickford Pritt 
Bulldozer 
KRarrett Horing 
Viaching 
Acme Rott Cutter 
Stee! Frame German 5. I Punch 


Sellers 4 Head Planer 


G. L. BENNETT MACHINERY CO., Ine 
NJ York. } 


Used Machinery 


] Cleveland Auto Screw Ma- 
chine, l ‘ { } ‘ 
lit 

Bardo & Oliver Cone Pu 

Drive Turret Lathes, with 6 
nole irret head C)rie wir 

‘ he r ‘ } v 

tur? ) » nd one-swil > ) 
bed lenctl vill 

New H High Duty Lathe 

i) r) | \ r ) 

1_jy 10) , he ‘ nters 

e speed d r 
14 Tool Ro Lathes, 
( pan pu 


All Bored for Export. 


LUCEY MANUFACTURING CORI 





SeOENEUDODAODEDERDRRADAREOEONEAS SOUEAEDODOUSESADUDEOTOURAEAAAE CHOC RODEEEOD ON EERO REENONS 


Machinery 


Tool Room and Production Machinery, which is all in good condition, 
is offered subject to prior sale for immediate delivery. Also quantity of 
Machinists’ Tools and Supplies, High Speed Steel, Electrical Wires and 
Cables, Shop Fixtures, etc. 


; : Cre 2e-H is 8 Pole Single Throw 
Lathes Knife Switch. 600 Amp 250 Volts 
t ut > fic Coast Watth M Westinghouse gO) 
Amp. I Type A.O., 25 Cycles 
\i " \ sit 
y ‘ 
<2 Miscellaneous Machinery 
S Ni A High Speed Special Hamme 
S ( No. 5 Oil Separator (National Separat 
f & M ‘ ) 
Ls u . . R & H t t Metal ¢ t 
tent 
» : Dovet ¢ M J. A. Fay ¢ 
' S ; se 
‘ ~ N St t t « i | ‘ 
. 4 il } wl { 1¢ h ) x 
Drill Presses t Steam } e N on4 
S I I ' H ul 
Si gl . P x Center Macl 
1 S < Cross 5 s Pow Ta M 
po cs - 7 ; N ‘ Machine—Railway S$ 
I . Re r ¢ 
“Se — » Coil Wire Belt La 
: - rT) ‘ ‘ Jarriz Machi: 
: ( 4 Presses 
14 
Electric Motors 
\utomatic Chucking and 1 HP. G. E. Type RC4 m A® 
Oi . _ = . 4 Volt D« Moto 
furning Machines > 6 EB. Troe DED. 220 Von. Dé 
HA Pott " t Automat Mot 
{ HP ( & ¢ k ( « Type 
; SI ’ DA M ‘ 
Milling Machines H.P.. C. & C. Electric Co.'s Type 
: ” S { \ t D ¢ Mot 
: . - HP Allis-Cl r < 0 \ t D« 
: i Vi ~ ' 
Grinders Screw Machines 
: | ( i Automat Sing 
S he uw S S Ma 
Style P. D Grit % “- . ‘ et ret F ’ Srreou 
~ a vo. 1 G a a ee 


Power Station Equipment Miscellaneous 


15-Ib. I-Beam in lengths 
K , ) mY I ot) Of 
‘ } I 00 Ib. Chain Hoists with tro 
7 : , } m 
| 
0-Ib. S gue Electr Hoists witl 
} r : 
«s fo in. Deam 
Shepard 500-lIb. Electri Hoists 
Ste. Ra e Machine lox "tht x “4 
ri 
K i) £ t iss M - 
H00 
} 
j & Ss Soda Kettle 
All machines are belt-driven unless other- 


wise specified. Detailed list on application 


General Railway Signal Company, Rochester, N. Y. 


sesenenanonenenceseneye TTT 





Tr AUONEESEDHOEDDORODONODDEDNOROOOHONENORONOEOEOEOD HONDEOEOEDROE ERED HONE EOROOORORODOREROEDEREOERRONS 


FOR SALE 


Otto Producer Gas Engine Unit 


HP. Producer aad Scrubber —60 to 70 HP. Gas Engine 


Bought 1909, all in good running condition 


Can be seen in daily operation at the plant of 
THE ROGERS & HUBBARD CO., Middletown, Conn 


SUNOEUENOOEEOOUEEOU RD ORD OROEEROHOEOEORORODORORO ROE ROROROROROD OOeEnEeeeeRenennenoenecenereneoeoneNE® 





poeeereeneseeeees 


PODOOREURLEOEOED EO ROGOEOEOEOOEOEESDOOOROADERSOROEEEOSO SSO RODOEDRGRAEOEAIEOEL 


COOeUHEOENEDO OOO NORNONES 


April 4, 








1918 





Buy Liberty Bonds 











have 


-~We 





got to win this war. 











"Second Hand Machinery 




















CONUOOODOOUAUAUENADEDOEOROSOREO ERODES 


seenneenennnens 


TT 


eeenene 


Ti 


TT 


TO 


TUOEOREEODEOEODEOEOEOOEOEDEDEOEOROEDEORONUEROREE 


OCEEREUDOROASADERGEA EG EUAEERARORONONEOAE 


ve 


TU 


peunneeeeenens 


soneneuenennenenenecees seneeusonens seseennene 


BRAND NEW CLEVELAND AUTOMATICS 


10% BELOW LIST PRICE 
Immediate Delivery—From Stock 


(New) 


AUTOMATICS 


3—2-in. Cleveland Automatics, Model 
6—2-in. Cleveland Automatics, Model B, oi 
5—2-in.-2'4-in. Cleveland Automatics, Model 
6—2'4-in.-3'4-in. Cleveland Automatics, 

5 —234-in.-334-in. Cleveland Automatics, 
1—No. 22 New Britain Automatic Chucking. 


Ii—No. 


GRINDERS (New) 





1—6 x 20 Model A, Fitchburg Plain Cylindrical 

1—6 x 20 Model B, Fitchburg Plain Cylindrical 

1—6 x 30 Model A, Fitchburg Plain Cylindrical 

2 8 in. Model A Persons-Arter Rotary S$ urface 

2 2 in. Model A Persons-Arter Rotary Surfac 

6— No Van Norman Automatic Ball Race 
Gri 

| No vant Chucking Grinder— Internal 

1 No bee why 3 I vr; Cirinder 

I No rdner Dis« rinder, Ball Bearing 

iI—No rdner Disc ‘Geleden, Ball Dearie with 


unive real ver attachment 
I—No. 2 Blount Emery Floor 


LATHES (New) 


2—12 in. x 5 ft. Mulliner Enlund Complete 1 
Room Equipment 

2—14 in. x 6 ft. Mulliner Enlund Complete T 
Room Equipment 

2—l4 in. x 6 ft. AMTEW Heavy Duty Engin 


GEAR HOBBERS (New) 
6 2s | Adams-Farwell each with 
2 No. "te Barb er-Colman 


HAND MILLERS (New) 


3—No. 2 Pratt & Whitt , With overa d 
i— Wisconsin with overarm and vis 


Other mach 


il 


New Britain 


DRILLS (New) 


33 








Automatic Chucking. 


feed 
A, 


18 No. 2 Single Spindle Avey, high speed 
a uring 

7 2-spindle Avey, high speed ball bearir 

5 Demme. © f-in. cap. high speed ball bearing ber 
drills 

Il— Demeco j-in. cap. high speed ball bearing 
drill 

1 N +e, » with 8S in. round head bored 
an 1 equipped with 4] in. spindles 

l 12 Natco with 12 in round, two speed 
wt gf > spindles equipped with ¢ 
spindles ar id il pumy 

I— No, 12 Natco wit i ind, two speed he 
bored for 12 spindles equipped with 7 
spindles 

! I—No. 14 Nateo 16 in. r two speed | 
bored for 12 spindles ed with 7— 1 
spindle Ss} 1 feed t devi 
n rp ire lar e u 
“MOTORS (New) 

Wagener A rre i 
; $ ) ck vith s Ss 

l OHP 730 R.P_M ly} P Ik t\ 

f 15 H.-P 730 R.P.M., Type B.P 1 7] 

2 20 H.P 140 R.P.M., Type B.P., Moc I 

l >» HE 10 R.P.M., Type B.P., Mod ST 

€ loois constantly arriving jor nN 


Model 
Model 


g 


A, oil feed. 
l 


oil feed. 


A, 
A, 


oil feed. 
oil feed. 


1 5H P.. 940 R.P.M., 110 voit, D. ¢ Cro 
Whee 
I—2} K W 110 volt DC Crocker-W 
Get 
"MISCELLANEOUS (New) 
] jin. Ajax 30 in. Hot Saw )H.P. Motor w 
on shaft, 2-phase, A.« 220-440 volt 
I No. 1 Manville Cold Header uble stroke 
single dic 
I1—No. 1 Manville Thread Roller, capacit 16 
1 in. long 
Spring Coiling Machi ( ilt & Met 
olling capacit lO in. X] i 12 ft ] 
l " $0 Grant Rivet 4 Rolli Mach. ¢ 1 
6 in. diameter 
Baird Horizontal 7 li Barre! ( 
14 Globe Tumblers, 20 i 14 it 
R 1 ik s 26 ir 61 8 ft. | 
le lined 
I— Brown & ul Soda |} tle, 29 is 
) gal if it 
I 2 i Ingle Tooth R ! lachin 
i—No. 171 Toledo Electri Ider, Spe I 
2( t. 60 eyel 
! s Toledo I fc W ler, - } 
) it. 60 " 
! Toledo El ic Welds Butt >K 
20 l 0 cyck 
your Ingulrle 


CARPENTER & WOODWARD, Inc., 3412 Woslensth Bldg., New York City 


peneannenee HUNEEEOAOGODAGOROROASAEORAOEORONONORE 


We Make 


seaeeenencenns 


LOCGEEUOASAED DA EASOAEOOEEOAEEOONDEAEOROSEEEES OOOH OAEOROOUEERORUHAEOEUOCEOEODA OOOO NORODRDEGESTOREEGUCOSEGH SEEN GE DEREEECEDHDECEED 


POOUAURGEOEONOECEDEOEGEOROROOOEOEREOEE 


POAOUAUNEDOEAEAEAED GREE ER EOGAEEEEER DADO EEDENEEECEEHCOREOEDEESE 


All izes of 


U. S. Government Specifications 


| 























| 
——_ lo ~ 
“e 
| - . 
iaensiaanienan —— -_ 
—— = all 
b— ———— = =| 
_—_ —— 
— ———— a 
————_—— =< 
eee Sumer 1omane-comens 
Fees Sadia namenil aT 
= — a 
| } 
= ——— Ds 2k '——— 








LESTERSHIRE SPOOL & MFG. CO., 
917 Woodward Bldg 


Branch Office: 


W can ship from stock, the day 


we receive your order, quantities 
of the following sizes 

3-in., 4+.7-in., 5-in., 6-in., 8-in., 
9.2-in., 9.5-in., 75-mm., 155-mm. 
common shell plugs, and 4.7-in 
6-in., 8-in., 155-Mm. gas shell 
plugs. 

Accuracy of manufacture and 


quality 


ial absolutely 


all U. S. Gov- 


ot 
inteed to meet 


mater 


Yua;4ri 

ernment Specifications. We have 
made over 50,000,000 of these 
plugs for shell manufacturers and 


an handle your orders promptly. 


Johnson City, 


.. Washington, D. C 


N.Y 


Nose Plugs and Shipping Plugs 








epenenaeeneeanaecnsnnnaner ‘ 


TUE 


teneceenseaenns Ooneenenennenenee COCEURODOOEDHONDEDEAEOEOSAEOSOEOROEOEDORODORONEEREGAOHOROEOROROEOREREONED 


SALE BY 


FOR 


GIRARD MACHINE & TOOL CO. 


193 N. Third st 


iu 


TURRET LATHES 


l tJ. & ] i t v 
1\ b m 
x I & W ! 
\ w és. i 
= N + W & S$ l 
: b t 
= s 4 ae | ) 
: ment 
z » & Kam l 
: t et i 
= 4 No. 31 1% 
= ) , he 
Ni W.&S&S l { 
b et 
Complete list, No. 93, covering 
just off the press. \ll machines f 


mediate delivery. 


FOR SALI 
One 170 H.P. De L 


OIL ENGINE 


Richmond Forgings Cc orp., R 


Sg paneeaneeneunags 


seeeeenenannnensaues 


big stock, 


i Vergne 





Os 


OOUECEREDEDOOHUENEONEETESNONEOEUEEEENONOOOOOREOROERE 
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Miscellaneous 




















DRILLS 
+-spil 1] Het ©. W ( i 
nultiy lr 
I—4-ft Fosdick-H 
lial d 


l l 6-Ttt. S \H qui 
( yy vit 
fitted 
l 10-ft. Lodge & S } 
ing it , } 14 ‘ 
i 
l I ( K 1 
i ard yg i t l ! 
( ck 1 
l 14-ft. Lod Davy nda 
itl vith 24 ck 1 


PLANER 


! 36 x «42~=«414 ft An ican planer 


with two head the cross rail 


rHE } \. KINSEY CO 


S \ ‘ ) 


EQUIPMENT FOR SALE 
> Wort! D 
Boiler 


rutside pacned p 


e 


1 ¢ valv 
6x 1 
> Ss ig Electric P But 
Control Boards 
for 77-hy notors, 24 t ID 
— A ye | - 
+ ft 4 1). 
t kK - 
Watt Meters 
800 Amp., 240-volt D.C. 2-0 


Dp 
ru 


VMeGRAW-HILE, COMPANYS 


= FURUROHUTEGEEUOTOowerenEnOneNS teneacenener 


ed Pumps 


1HE MIDDLE STATES CREAMERY CO 





ou soeeenesanes 


Immediate Delivery. 





2 Adams Farwell Hobbing Machines 


No. 3 


For Spur and Worm Gears. In perfect running cond 


Price $1000 Each F. O. B. Chi 


operation at our 


CaL0. 


May be seen in daily plant. 


W. A. JONES FOUNDRY & MACHINE CO. 


14 W. 12t St., (hicag I 





NEW BOSTON SHOW ROOMS 
W. H. J. FITZGERALD & CO., 30 Oliver Street, Boston, Mass. 


FOR SALE 


N leavy duty Drill, 20 ball bearing Drilling Machines, 
belt drive. manufactured by th nanufactured by Leland-Gifford Co 
} t t Co ‘ 1 oO} i W at tr 
»>1% It is ; 
is Ww ‘ 
» i 
N W & Sw Tr Screw 
. All 14 swing Guaranteed good as 
Machines, pla head. automa 
feed. ha tud i 
with nower feed to hex turret : 
= , ; t nH. sn \ itic Serew Machines, 
N 1 Warner & Swasey Turret Screw manuf t Hartford Machine 
Machines, | t h s v Stehli Patent) "hese 
bar f ‘ y t the rapid } 
ymiat t t . \-1 t i . small screws. bust 
‘ ti rg ws “ 
svonvonsenensnecnnenss 
~ | 


DRILLS 





1110N. 





PLANER I , 
-scmagy ws = ff Quick Shipment 


: \lechanical equipment Of 
= : iny character 
SHAPER 2 3 WIRE ROPE 
. a : : eads : : The Curtiss-Willis Co. 


. ir orater 
WILLIAM E. DUFF, \ 30 Church St.. New York City 





SUCTION FAN 


, 


PT SHUNEEEECPOOOOUSEEREOEODOROSEDEROEOHOROEORERODOONENROEEEOES toneee sennennenne 


Te SOD OUUEDAOEUEOEDEEEEODNONDROEDEOUNEEEDE PEED OODEOENSUN ODOR CORE RO DODD ODED ON ROEREUEOORERRORNDORESHONOED seeennneoene ' 


Machining Equipment for 4.5 Howitzer Shells For Sale 


t \ 
( | . ; N sing Presse 
‘ ( I banks-M Ba 
At s t} ights 
» Tr " 
Sx 12 ( | Cl D-2" Sta " 
( ( I 8) Air ( I 


Also Bakes oven with 8 steel crates, varnish tank, pump and stand, cleaning 


cradles, 


bench 


painting machine and rack for 400 shells, etc. 


i\pply -—MceGREGOR & McINTYRE, Limited, 1139 Shaw Street, Toronto, Ont. 





+ UC EPP REUD OD OEORDEOEDEDEONORERSEDNOEOOOEDOOEOR ON DAO EDEOEOEOOEROREEOHORONDOROrEORORS 





eure 


me 





senvernenenennnes 


HULNDEOONEDONDOREDEOR OURO EREEORO DORON LOROEONDEEOEORORDEOROEOOROEED 
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Buy Liberty Bonds—We have got to win this war. 











SECOND-HAND 


MACHINE TOOLS 


seenennnnnonngonsnenee 


conseneennens 


l « Cleveland Automatic Screw : 
Machine 2 


4—5¢ Automatic Screw Machines. 
3—34 Hartford Automatics. 


5—1 Hartford Automatics. 
5—2-in. Cleveland Automatics. 
2—2-in. Davis & Egan Automatics. 
2—1 x 6 Gray Screw Machines 
1—22 x 22 x 5 S. H. Ames Planer. 
1—36 x 36 x 20 D. H. Gray Plane: 


36 x 36 x 16 D. H. Hewes & Phil- 
lips Planers 

2'!4 Gridley Automatic, M. D., sin- 
gle 

THE CINCINNATI PLANER CO. 


Cincinnati, Ohio 





FOR SALE 
-in. 40-in. 


/ 


28-in. 30-in. 3 


NEW 
UNIVERSAL 
CHUCKS 


Immediate Delivery 


CEAEUECOUEO EO ON OOOO OREN OONODEOE ROOT EONONIOND 


COLBURN MACHINE TOOL CO. 
Franklin, Pa. 


SHTTTITITITITTTT 


FOR SALE 


Entire plant or 
any tool, machines, 
of a large plant 
in Oswego, N. Y., | 
consisting of: 


Milling Machine Air Compressor 
Turret Lathes Gear Hobbing : 
Engine Lathes Ball Turning : 
Speed Lathes Welder : 
Drills Grinders 
Metal Sawing Automatic Acmes 
Tapping and Broaching 
Chasing Polishing Lathes 
High-speed Ball Keyseater 

Bearing Drills Marking Machine 


Power Spinning 


\lso a large quantity of small tools and 
raw material used in making steering 
gears, such as nuts, bolts, rivets, steel 
and brass tubing, etc 


A. COOPER METAL CO. 


Syracuse, N. Y 





TVeeeneanrevsenencnnees oneneneane SUREDEOEODODEUREEEEUHOEOEOAOAOOER NORD OCEOREAEA EE EOEDEO RODEN OT EOeenCeOEre 




















18-in. Stroke 


Like Illustration 




















Excellent Condition. True Bargains. 


Hill, Clarke & Company, Inc. 


156 Oliver Street 136 Cedar Street 
Boston, Mass. New York City. 


BUYERS, ATTENTION! 


New Becker Latest Pattern Backing Off \lachine. 
Rockford No. 0 Plain Milling Machine. 
Norton No. 2 Universal Grinder, Power Feed. 


Fellows 24-in. Gear Cutter. 
l3-in. x 5-ft. Engine Lathe, with Chuck. 


Seneca Falls | 
han American 16-in \ O-Tt 


him. I 
rie Tool-Room Lathe wit! 
: Paper Attachment, 


Me] Universal Relieving Attachment, 


and tool-room equipment. 


LYND-FARQUHAR CO. 
Machine 


Boston, Massachusetts 








TITTLE TTT ns 


CRANK PLANERS 


TTT SAUEUENEEAAROORESOENEOEAOUEEECHEOEOOREOEGEONEA DANO RSEUEOEOASAEARAEOEONCECHOHOREOEOnEROROOND OORT EEOS 
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fiona Hand Machinery 


IACHINERY FOR SALI 
Bought new in 1915-1916. Used less than 12 months. 
LOW PRICES—IMMEDIATE SHIPMENT 


LATHES 























peneneenonenes Ceaneneneoncenneanensnaeeneete 


Mito 


GRINDERS 


N 


\ 


MISCELLANEOUS. 


PLANERS Les , er Thread Millers telt-Lacing Machine 
0 x | ft * H ‘ M Milling Machine l I et versa ‘Tool Grinder 

i I W Nic king Machine -—S She Grinding Machines 

I M Meehanical Wrenches p / I fort Lead Pot Furnace 
is Fairbanks Scales g L, Milling Machines, 5C 
Mise - I Is eg \ yf the foreroing m hir Hig ph-Speed Tool Steel, 
various brands and <cizes Ww ! ou tion, before 
shipment Des tiv , n applicatior 
THE UNION SWITCH & ‘ OMPANY, Swissvak 


CUOUEOEUEDERAEEGEDEGHORENDEREODERESED EROS EROEOEAES COENEN OEOEODEEEOROROREROREEOREEE 





COOen HEE REDEEORDOREODODEREASHEOREEED TORT SDE ON ENDS ane snvnnsese 


NEW MACHINES—IMMEDIATE DELIVERY 


panei eee : 1—Van Norman “Duplex” Milling Machine, No. 2, Slotting Attachment, ar- 
LATHE : : ranged for motor drive 
¢ 12-ft. Pond Screv ting 3 : Hendey Engine Lathe, 18 x 12 ft., with taper attachment 
Perth tins | : 2—LeBlond, 17 in. x 8 ft. Lathes, special equipment. 
BORING MILL : 1—LeBlond 21 in. x 12 ft. Lathe, with gap. 
a ee i—Providence Shaper, arranged for motor drive, 24-in. stroke. 
i—Gleason, 18-in. Generator, arranged for motor drive with motor 


chines are ediately 
teailable i—Besly No. 6 Wet Grinder, double spindle, with a spring grinding fixture 





FACTORY AND MILL SUPPLY CO i—Besly No. 15, 30-in. Pattern Makers’ Grinder, with motor 
a ee, ae - : i—Lees-Bradner, No. 5-A Gear Generator, 14-in. swing, equipped with worm 
wheel infeed, and arranged for motor drive. 
2—Cincinnati-Bickford Upright Drills, 24-in., arranged for motor drive 
-24-in. Cincinnati-Bickford Upright Drills, with patent geared tapping attach- 


SHOEOHONODOPRROHOEOHONOONONS 


od) 


FOR SALE 


ment 
Speed Metal Saws, with motors. 


Model A Grooving and Knurling : : 3—6-in. Peerless Higl 


Machines ~Spindle Drilling Machine, with motor. (Charles Stecher Co.) 
Holden-Morgan Thread Milling 
Machine. 

in. Cap Pipe Threading and Cut- 
ting Machine 


Special Copper Band Turning Ma- 


chine. _ : Fianging Press, platen 
14-in. Wet Tool Grinder s 3 hydrauli mp for 4000-Ib, pressure 


Wet Tool Grinder with ; GRINDERS 


Countershaft. 2 # tandis plain. 12 in. x 4 


13-ft. Bed Special Thread Milling i : . LATHES 


Machines. . 7 g Perea, 
32-in. Single Blade Inserted Tooth in. Cleveland Automati 
/ T new 
Cold Saw 26 x 27-in. Slotted Table x i ) . 
ind countershaft - DRILLS sure 6 b Maximum R.P.M. 225: 
; bl] x 2 F Pratt & Whitney Multiple Spindle Drills, under these conditions, rating about 
36-in. Double Blade inserted Tooth ; § spindles. 18 spindles ar 0 spindles for = i 40 | Will 
Cold Saw. 7 3 %-in. holes, a IZ 8 es for “in. 3 7 f ap. 1 operate under ten Ib. 
e ic T se aan = = of pressure. 
I Hydraulic lesting Shell Ma- > = ilso Drills, Shapers tthes, Milling 
chine. : : Machines Planers Grinders Ete 
MAC HINESHOP a rp “aE NT CORP'S 


Seeeeneneeepenencnenaoenns 


onenennnnnens 


FS 350—A MERI \N MACHINIST, 10t) enue at 36th Street, New York 


MTT TL OEE UONOECAORONOEDARAREROO DE REAREOOREROROHEOEN TEN 


Veseenenoecneenneneusenenssees 


seneenennns 


svecneenencennens CADAENEEOAEOEONO DOR SOREEOROODERESEOORERENDEES 


Seeneveneneneneeeaenncunanansenerenensrsenees 


PRESS 


10 ft x 3 ft. with 


FOR SALE 
. STURTEVANT CO 
Second-hand 


ENGINE 


Serial No 12326, 15 x 10 HCI en- 
gine. Net weight approximately 5000 
lb., maximum allowable steam pres- 


peeneseeens 


Td 


“ 
seenanecnnenenenanesesenes 


& I 


seeeens 





seeeneenenoonnnn 


BIT Tt 


Lptneneannneneenenens 


POAUREGEOUOECHOOOONOECEOROE EDSON DEDETTT EDS 


MT 


+— No. 10 Potter & Johnston s 
"HORIZONTAL BORING MILLS 


in. Automatic Turret Lathes— 
ase Knee-type, t 


n. spindle with countershat ; gee ie | swing, 50-4n. over car : i 
11 Potter shnstor ; 3 —— a po beh te — 2. 7 No. 23 Brown & Sharpe Internal 
‘ ‘man ‘ anit ope tal bering ut tacts . in. bar, - § Cylinder 
I ellent mechanical condition throughout 


“SSS aco GRINDING 
rnin MACHINES 
GRINDERS | | Pully equipped and in good condi 


tion. Addres 


FOR SALE 


SOPNRORORDENENEOHOHOHOHONOORD 


sennens 


ameter 
St Chest , ; § . M. THOMPSON CO, 
: : > S. Clinton St., Chicago, Il. 


Stutz Motor Car Co. of America, Inc 


THURLOW STREI WORKS : 
’ > Indianapolis, Indiana 





enveenerenenaecenens 


seannenenemponsoeenenenye 











There is an apparent discrepancy at this point. 


The pages are either missing or the pagination is incorrect. 


The filming is recorded as the book is found in the collections. 
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AGENTS AND SALESMEN 


Local Agency Wanted 
for sol reliable engineerins# pecialty 
Dayton Equipment Engineering Co 
1402-3-4, U. B. Building, Dayton, Ohio 
, es | 
Machine Too! Salesmen 
Three high-class machine tool salesmen 
wanted Must be acquainted with jigs 
and fixture W-18, Ar Macl 
Machine Tool Salesman 
SEVERAL first-class machin: sal 
men Prefer men with actu ling 
perience but will consider pp? 


saeeneneen 


Sales Engineers 
= Pome 
in i is d rict | Ss ua 
_ ected. W-393, Am. Mach. 
SIDE LINE 
SALESMEN 
WANTED 
for a wonderfully meritorious new 


speenenanaenenesees 


woe 


SOUDEEODODAOEOESEUREDAREOEOHO ROEDER EORON EE EOOEONOENS 


i 


< 
“ 
x 


cal shop me 


An Mach 

Sales Correspondent Wanted. } 
TAN technical edu Chance | 
for i ib it if 1 ¢ col 
nect ind rapid adva r ith very 
larg anu ul ent 
Co t \ h ! en 
tl det ned ! n own | 
! Iw Lv ig eX d ary 
‘ l S. H. Har r Bldg 





indestruc : 


lool Bit : 


Holder, positively 


break 


Tool 


tible and cannot 


Sells at sight. 
Big money maker. 


CHAMBERLAIN MACHINE WORKS 
:. Sow 


Water! 


COCEHEUAOEREOU GREE NGEEOADTOREOEOEOEOOOOEE 





senserener 





WANTED 

One or two first-class experi- ; 
enced 
MACHINE TOOL - 


SALESMEN 


tor Chicago territory by old 
established to travel 
Michigan and Illinois. 


AS353—Amer. Machinist 
Old Colony Bldg.., ( hicago, 


house, 


Tr Te 


I}} 


15 
sueeeenennnnneoeneneeeoneseesieaey soneegeanens 


VAUEUECEGEELOSSAEODNOREREOEDREOSORGAOOGEDEEODADUREE ERED EOHORSEEOEOEORONCIOREE EURO ROHS CONOR OO ROANET RIES 


Little “WANT” cards 
bring big results in 
The Am. Machinist 


Ts 


seneneenenseeauneneceregs seneenenenennsene 





teernenennereens 


Buy Liberty Bonds 








We 


have got to win this war. 





























PO suveosnceccnnvesennecsesesccovensenees Hit SPCOHUOUUNUECOEUOEOUUEUAUUELUCSELACUAEASO EASES GA EEASULMUAAGAUA ER AAD AR A 8 
i ‘ : ; = |= Patent No. 1254832. U.S. A. Patented Jan. 29, "Is 

: Replyi o “Blind’’ Ads e\: : : 
= In plying t =i To Fower Hammer Manufacturers : 
= be careful to put yt envelop the key = and Others 

= number in th 0 $ = = ° 

3 : : = I é sofa Patented belt Ww 

3 of office to which reply is t ifs f sell well in Gr tair ‘ 

5 10th Ave. at 36th St.. Ne Yor E E entering into arral! for 1 P 

5 1570 Old Colony Bldg.. Chicago sis Sauk theme hal ; 

4 657 Leader-News Bldg Cleveland 2 : ” - ‘ » A : 

: 935 Real Estate Trust Bld Phila = = . . 

= 501 Rialto Bld San Francisco ae . 

= Important {ea ‘ 

= Original letters yf mm i o 

= other papers of value should not be 

= closed to unknown correspondents 

= copies : FOR SALI 


IMPROVEMENTS anted S 


un 


seneeenenenenenen 


peneneneeneeenscnse 


| PATENTS. C. L. Parker, patent 


To Settle an Estate 
Fully 


MACHINE 


PATENT ATTORNEYS 


Te 


equipped, running 


attorney 


eGill Bldg., W: ete . Cc. Inven- 


M 
tor’s handbook sent upon reque 


—". ; ~ i ; eee SHOP 
and book inventior 3 

promoting la pater A \ , ‘ 

Ouray | » ¢ 


FOR SALE = years 


Machine Shop for Sale 


New Yor ‘ it Sty t \ 1 sulat ery Cast iron 
hop. f , re ‘ ‘ f ’ } , 
wes G Zing an itogenous welding a 
tior M ° 
Wa e a Sper : 
Str t 
/ poriu | f Vide i ike 
One H. ¢ Pease Plainer 

al ™ energeti i ist 

. na 

vndent B ‘ , 
| ( | Appts t 


EDRED W 


Established Tool Making Shep ° CLARK 
TO-DATE ea f t » Sireet, Hartiord, Conn 
y ad fixt ire ‘ ba 

t < , ES 
( Ay \I 





Aluminum 


The ‘ etor 


vine ‘then. _ MACHINE SHOP 
Jst6e 78 grmminem 8 _. AND FOUNDRY 


4. B. SOLLOWAY 


90 Cross St 


Solder Patent 


! rOR 


FRACTIOMETERS Complete equip 
vdd and subtract fractior » Ww " nent l dling § UU 
equivalents er 
7/H4=4 6408 ‘ aaa ‘ veal 
labor save r Desis Drafts how 7 
Machinists Sent p f ‘ ents in : 
stamps. Shop ag wal A. C. PEARCE, , , : 


sennannee 


Ta 


Td 


SONDODONADOEUENEAEAEADEONOROAOROEOENE 


FRACTIOMETER CoO., | hest , a 


seneneenaeuenancennnenes 


Large Machine and Pattern Shop 


ant Man 
Physical 


Mahoning 


Mill. Fo and Pi P] ifacturing 
Saw Mills and Special Machinery 


In 


immediately 


indry wel 


Plat 


Engines 
int i¢ . 


Ing 


Comobdining 
Va 1 


Valley 


Lathes, 
the 


approximately $3 10,00 Satisfactor terms 


District of Eastern Ohio Possessior 


H. L. HOPWOOD, ZJ/ndustrial Lawyer, Columbus, Ohio 


TITTIES 
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Contract Work 


TOCUUEAE TET TT Lee CCL 





TIVTVETVETTTTEV TTT, 


ALUET EDEN TMALHALLSS 


MULL 


MEE MM 


SUNOUAUEUECROROLOEEOUUEOEEAODDEDEROEEPOEERGEOEOODEECEGHCOEOOOUDEREGUCOROROEGHEOEUCOEOEORODOUROEOROU CURD SSERAEEEORORDOO EINES 


= ‘LET ‘US GET OUR SHOPS 
Dies TOGETHER 

Jigs 

Fixtures =. 





Forming 
Drawiné¢ 
and 

| Sub- 
| Press 
Work 








Blanking 
Trimming 
Piercing | 











Rin ; 
Ply : Special 
5 Your work will have the attention of special- Machine 
and ists. Send blue prints for estimates. 
Work 
Snap 
Gauges 








TU 


INTERNATIONAL ARMS & FUZE CO. . Inc. 


Designers and Makers of 


SPECIAL ORDNANCE 





Fuzes Primers Shells Grenades 


Screw Machine Products 





Factories: Bloomfield, New Jersey, U. S. A. and Montreal, Canada. 





CEANUEOEDDOEDERDEOEOEDEOEOEOE ODO EUADEDERRGUEOEDEEEOUEODONOHOEETEREDNOEDEOEOUEOEERGEOLOOERROGEEEORDORORTNEHEEREEOROOOUEHERESEOOSODEEOSUNTEOOEOEGESEOOEEDEEOEOESSOTEOROESECOSSEEROOUOHEAOROSOREEESONEREEOTONOROFENE ESET Des 


WANTED 

MACHINE WORK JIGS - -GAUGES—FIXTURES 
tam tn held ¢ niete ma : 

/ Ys Aegan ws M tal St 

_ = : Our Tools Must Pass the Johansson Test. 

oe Ah h “ _— —_ = THE FEENEY TOOL CO., 252 Middle St., Bridgeport, Conn 


NI 
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The Cincinnati Screw Company 
At Your Service 





Special Screw Machine Parts 
Standard Cap Screws 
Milled Steel Studs 
Milled Steel Washers 

Finished Case Hardened Nuts 





THE CINCINNATI SCREW COMPANY 


Twightwee, Ohio (Cincinnati Suburb) 





Also builders of 
high grade spe- 
cial and automat- 
ic Machinery, 
Jigs, Tools, 
Gauges and 
+ + Fixtures * * 


Largest and best 
equipped Fac- 
tory in the W orld 
for manufactur- 
ing Automatic 
TOBACCO 
MACHINERY 


| Be bp 





Se aaa: 


AMERICAN MACHINE ‘& FOUNDRY COMPANY 


Main Off l Fifth A 


AC C U R, \" 1 E ‘SC RE W P, ARTS SPI CIAL MAC HINER) 


teel iron, brass nd br nse. A 
t deliveri Co y and lie 





Wr s for full info . 
Brown sesseeianiine *hine Ce in tchburg, Mass. 
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TOOL CO. 


TOOLS, DIES, GAUGES and 
FIX TURES 


Qe & 





COLUMBUS, OHIO 





"SCREW MACHINE WORK WE WANT WAR WORK 
| ~ ae SPECIALPARTS : © Can you use the production at is commonly known as a small sh 


f @&y~ TURNED FROM with a wel acer equipment for turning out gest pare aa: 
ue =. BRASS,STEEL : = <apabdle of em] loving about fifty hands. We wish to turn our equip 


: > 
=? 4 yNen ‘ y ’ . } 
ot. i$ AND IRON ment to war work, and want to get in touch with manufacturers having 
1S : contracts trom the Government who can make use ot our tacilities. 
— ae : : 
ooh FF ¢ : i] é iis i indguiries Nn automat MacHIN¢e products 





“s — 7 
ERICSSON StREW MACHINE PRODUCTS CO.nc, MESSINGER AUTOMATIC SALES CORPORATION 
: 607-609 BERGEN STREET, BROOKLYN,N.Y.. 53 Church Street, New York Cit 


PRECISION | whine 
LEME OES Screw Machine Products 
JIGS, FIXTURES, DIES, Up to 2}-in Prompt Deliveries Heavy Volume 
Special Machinery—Sheet Metal ps SMALL GEAR SMALL 
Seeetheiic tidal “aah Cia | CUT — st ne 


‘ 


mental Work 


7 The Ideal Machine & Tool Co; SE ARS. CROSS CO. 


(Contract Department) 


132-134 Opera Place, Cincinnati, Ohio Tr . T , 
; : ; Bush Terminal Brooklyn, N. Y. 

















] 


eenenesnenenenneenens 


To seen 


eoneneneananer 


Hereeeceneenennens 
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ee EMM nT 
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Contract Work 
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| 
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seneececusceetene VOOUREORGEDEDODECUDAOEC CORO EC EEDEOECOUSEDAARERORODEER SEO | 


You'll Get Greater Economy and Higher Effi- 
ciency from Tools made by Tool Specialists 


Why Trouble with Making Tools 


Why trouble with making tools or dies in your own shop 
when you can have them made for Vou QUICKe! and at les 
cost 

] lL ¢} rh } 


i single job through your shop up 


As vou know, 
sets the routine of quantity workers, with 


putting 
corresponding 


increase of labor and overhead costs in every direction. 
| 


But as we specialize in designing and making tools, we 
Thereby 


cost. 


} | 
can naturally make pertect work at least 


saving you a whole lot of trouble and expense. 








| 
| 
A 





SOODUREDEAHANEERO OTHE REROE EE CADDOROUOEDEANEND: DODEUEAEONOLEODAOUELESESESEEUEOEOOODNATORSUESEOESEOEOORADUNDEUEOEOU ODEO EHORDESASUOODOROEO NOC ERDO NN ROR EORCHOCENOOEOEOONR 


TONE ELCOLASORRAUEDUEROOOURSEREOEDORODOE EON EARS ACEC RO EOEOEREE 


: 
ENGINEERING DEPARTMENT 
In Actual Practice 
In actua ictice, placing ar rder with 
is lik | 1 job through a specia ind di 
t ct tool-mak department of you! mw Tac 
tory in which each employee was an expert 
You just hand us the Blue Prints the same as 
you would hand them to a Tool Superintendent 
In your own shop and you can follow « y part ; 
tf the work through from start to finish, know 
ing exactly how it is progressing, if you so wish 
can effect vou the same 


And you'll find that we 
economies oO would expect from a pecialized 


tool department of your own 
We have the skilled men and the plant to do it 
with. 


Your inquiries will receive just as 
your orders | very iob 
another one, because of 

That's the reason for 


teous attention as will 
we take on brings is 
the satisfaction we giv 


growth. 


CITY MACHINE & 
TOOL WORKS 


DAYTON, OHIO 


constant 


senenesnceuennons Tr 
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Contract Work 
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= Abt / 01/001) TUUNAL nan LULL bnBeNNNALY 


ii SUC UUUCUELULUCCCCCCCCUCUCCCCCGCCCCCCUCUC CULL 


TOOL DIES 
MACHINE CO. 


TOOLS 


Pee 


DIES — JIGS 


Our modern methods backed by years of 

















experience produce the highest quality work 
at moderate costs. 


send ( OD uéeprinis or PECTIC at107 for a stimale. 


COLUMBUS, OHIO -2—= 


JOJROID FSO RGINGS 
Will Cut Costs in Your Shop 


| — MOORE DROP FORGING CO., Springfield, Mass. 


ifs: of Sees : SRO 


PT 




















GAUGES JIGS | Accurate 
TOOLS Screw Machine Products 





OO 


Special Machinery Prompt deliveries. Shop fully equipped 
— with highest class new machines. 
I’stimates cheerfully furnished. 
PERFECTION MACHINE WORKS, Tock Screw Machine Products Corp. 


INC. 
6 Norris Ave., Buffalo, N, ¥ 199-203 Eighth Street, Long Island City, N. Y. 
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Making a dependable steering gear by old 

fashioned methods would place the automobile 
beyond the reach of the average man. By in- 
tensive production and special machinery safe- 
ty and cheapness has been coordinated. 

In building this drilling machine Wilcox Sewice 
has helped to bring about this result. The 
principle can be applied to all production. Let 
us help to economise. We design and build — 
Jigs & Fixtures-Dies-Gages and Special Machines. 


WwW ILCOX' | - 


MOTOR &d MFG. CO. 
PIN ALVA Bett ye 











PROMPT SERVICE 
Gauges, Jigs, Fixtures, Dies and Tools 


12 YEAR’S PRACTICAI, EXPERIENCI 
REASONABLE PRICES 


MODERN EQUIPMENT 


BUDD-RANNEY ENGINEERING CO. 
236 N. Water St., Columbus, Ohio 


THHHNECEUEOEDEEADOREELEREOOOUDESONIEDAUAUOREREEOEDADROA ERED URED AEEEDENU ECHL ECEORDESEAEOUBOROEOELIOUSUEDEREDEGH CORE NDHOADERDERESEOEOEOHOEOOROREERECO SURO HOLD ORO EOROREE 


SOUUUEEEADOEEEEARSEODOEOODEEDODSGEOHDUGDODEDECEELENEOEUODEDURUEGEEOEENEEDRDOESOENEEEOREEEECHEEROREEOEOEOOEOEDRDEDE RONG EDECUOEOL EEE EDECECHOEOROOESREDEOED OORO IND 


BRASS and BRONZE BUSHINGS 


Especially for the Machine Tool Trade 


The Edna Brass Mfg. Co., 525-533 Reading Road, Cincinnati, O. 


“VeeeerenennnennnennenneneenneenereneneeTOEAEOOHOHOONOROEEREEDSEORDROOROEEEEOEEETEEOOEOEEEAOHO ROUEN EH DOOROESEOOOSOAEND REED OSE DOOONOUREOUDSEDOREREDEONOSEOHCEENTTEODOHEONNEN® 





OPEVEOEOROEORODOO OE DOEOERERROROOEET 





Special Machinery 


‘Tool and Die Work 


on Contract 


We are in position to tak: 
= tracts for all kinds of machine wor 
either parts or machin 
= = Special machinery, tool and die work 


our specialty. 


Fr. W. PERRY MACHINE COMPANY 
YOUNGSTOWN, OHIO 


Precision Tools 


Dies Jigs 
Fixtures Gauges 


= Accurat Workmanshi ind Prompt 


Deliveries Guaranteed 


- } A. RIMELSPACHER & CO. 
z : 374-380 Jelliff Ave., Newark, N. J. 
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Tools Thor , 


ve Machine « a Brass and Bronze Castings, Bushings and Bearings 


Geanes Works - | i We ar eau land mater und guarantee 


S Stes Racine, Wisconsin Ligl If you have special jobs ask us first for prices. 


7 Seiameideneas dais a T “ C tation Brass Company 
fixtures d de ~ cee oy sta ng : ? Columbus e . Ohio 








TH 


[yy | ‘TURN YOUR IDEAS INTO MONEY! 


Parts Manufactured : Perhaps you have thought of some simple device which will save either material 


and which you would like to have developed and placed on the market 
ead imats ? = We have the facilities to do thisfor you. Write us 

\ INE IN s 3 
IDEAL ae : i ECONOMIC SPECIALTIES CO., 528-9 Guardian Bldg., Cleveland, Ohio 


UCODEEROEOEDEOUEOEDEDAOODUEGEDEDEDERGEOEOEOOEOROEEAGOREEEDEOECLEOEOOQEEOODEDEOUOERSOUEOEOD ONDA EDODESEDEOUOUEOEOHOTEOUORREORORENEOEORONOHOOEOD 





cial 5 u hinery, tools ! 
sample Ww 





PTT 


: BRASS SCREW MACHINE : : ve are EXPERT FIXTURES, GAUGES, JIGS, TOOLS, 


TOOL MAKERS on 


epee a DIES AND MACHINE EQUIPMENT 





& Ranging from } in. to 2} tn. diar s : 
= large and excellent facilities, and If it possibly 3 = a . - 7 
f be made on a screw machine. we can make ft. Send ¢ Shell tools our specialty. We make all kinds. What do you need? 


en nc co arc ease tea. 2 | WM.GARDAM & SON, Inc., 108-114 Park Place, New York /i2,\522 


ANSONIA MPEG. CO., Ansonia, Conn.,t.5.A 





ST 
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ontract Work 
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i Wut CUVEE 


Makers of Good Tools 


Every Job Is a 
Particular Job 


Kach member of the Krasberg organization is 
interested in making your job and every job that 
passes through his hands meet the most critical 
Inspection. 

Krasberg die and tool makers are Mlaste: 
Craftsmen—experienced and with the coopera 
tive enthusiasm that puts accurate workmansh 


into every piece of work. 


That’s why a large percentage of ou! 
customers grew from a small test orde 


] 


Our work 1s standardized by the use of Johans 
son Swedish Gauges—when our inspector passes 
on work it means that it is accurate and meets 
every specification. 

The next time you have a job, special as to 
close limits, permanence, interchangeability 
or on time delivery, just send your order to 
Krasberg. We'll bank our reputation on our 
ability to meet your requirements. 


Krasberg Mfe. Co. 


412-420 Orleans Street, Chicago 





ETT TT TITITTTTTTTTT TLL ELE 
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(S) THREAD GAUGES 
CUTTERS and REAMERS 
SPECIAL TAPS and DIES 


THE SHEFFIELD MACHINE & TOOL CO., Dayton, Ohio 


CUUEUEDEGUROEOEREOHREEOEOEDEDEDEDEOUEEREOEOEOEEDESEDEOOOEDEDEOETOREEORERORESEQUGEOEED EERO ADE EONEDEOEOEOROALEEODERPOTONT CHO NOOSE RSREROEOOPOR 


PE 





WANTED 





~Chucking Work in | 
Quantities, for ' 
Model 34, New 

Britain Automatic 


) ms . 7 . 
Pron i Grhit4 (oj NhiHOK 









THE CAPITAL DIE, TOOL | 
& MACHINE CO. Globe Machine & 
619-621 North Fourth St., Columbus, O : Stamping Co. 


Dies, Tools, Jigs, Gauges, Special Cleveland, Ohio 
Machinery Production Work 





Stamping 





PT aa 
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Oapenensenenecncecannesnseescagt mun 








ee aa ae ene ee Pee ee Se me ae a 


‘IT PAYS TO MAKE GOOD TOOLS | 


*” SRA 












HIS cut shows a 
corner of our inspec 
tion room, showing spe 





cial measuring machines, 
Johansson. Gages, large 
and small height gages, 








verniers, micrometers, 





bench centers, etc.., 








and designates what a 


Ee} 


rigid inspection your 


tools receive after being 
built by us. 


Ours is one of the best 
equipped Inspection 
rooms in a tool shop. 





THE GEM CITY MACHINE CO., Dayton, Ohio 


Gages, Tools, Dies, Jigs, Fixtures, Special Machinery 


en 


4 new shop, new and first-class 
tools and a force of superior work- 
men plus years of experience form 
our bid for your work. 





TMI seme seunenovvsvscerennsevevenversensneseseseresersene envovsnuesenvovesseneescsesuscesraneneent 
Specially strong on milling machines, Can 
make stampings. We'll turn out work you'll 
be proud of and cei it to you on the dot, 


> Write us. 
\ : Taylor-Shantz Co. 
' St. Paul Street 
| \ \ Rochester, \, Y. 












\ 
// are made right \\ 
{| A daily capacity of 20,000 pounds 4 
brass, bronze and aluminum—made j 
to formula. | 
\ Pattern-true castings. Prompt 


\ delivery. 

The Miami Brass Foundry Co. + g@@ © Se ee een ee 

Dayton, Ohio : 
Screw 


Machine fh 








2 ee : Products 
QQ ——— : 
s Work up to 2} in. diameter can be handled 
: : vitho i wsed facilities end us y 
: a1 if stions 


: fHOS. H. DALLETT CO., Philadelphia, Pa 
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PTI 


jo rsucycos de || Worcester Machine Screw Co. 


Tool Work, handled by 
speedily and economi- 


ally. Write for particulars. | | Set Screws Cap Screws 
EXCEL MFG. CO., | Viachine Screws 


7 Sherman St., Charlestown Dist., 


Boston, Mass. : ° 
Screw Machine Products 


We Build —! 
idephuaone tarde e Worcester, Massachusetts 


CONEEREDT EVEL EOEERENEEDEENEREAEOEOEDSEUEEEESEODEDOOEO TONED EOROSOEOORIEOEOOROOURDEOROEROSCOOOUOERERERSEESSEOEDREAOEEONCEDSOEREEOEOEOHOORORORDE DO ec eeeeRONSERRSSEOHSOROREERESOROROOOUDEDOONSORESO ROH EEEEROR ERT ROT ONSNERENS 


i ingeable 
[Ixperimental ind model ; — i oie wei es . ; . : : 
a CARL SCHOENERT & SONS, 631-633 S. 20th St., Newark, N. J. 
Wor} 

' Expe rts on 


Berggren & Pearson Machine Co. © SPECIAL MACHINE TOOLS and DIES 


221-227 Canal Street, New York City Nothing too complicated for us 


High Grade Tools and Dies 


“ee — Lincoln Machine Company 


“ities - Mechanical Engineers and Manufacturers 


127 N. 5th Ave., Chicago, Ill 


Special Tools, High-Grade Machinery 


SCREWS WORMS GEARS and Interchangeable Machine Parts 


Precision Cylindrical Grinding 


Acme or t , ‘ Spur 
Square f I i Spiral 
Thread ctw Worm 


Main and Carver Sts., Pawtucket, R. I., U. S. A. 


ALLING-LANDER CO INC Sodu N. ¥ 





Tool Room Work of All Kinds 
Experimental and Speci al Machinery 








We build commercially 
practical 





We hav ly eq d plant 
TOOLS, FIXTURES, = ot ‘your “hch-grate machines 0 
| parts gs and Fixtures, Dies 
JIGS, SPECIAL —— | 

| Metal Stampings and Light 

MACHINERY, ETC. Manufacturing 
We have special departments for 

this. where we an handk 
At Commercial Prices aoa yong pena - : a —_ 
Up-to-the-Minute Equipment Send prints for estit te, with 

e y delivery dat 


L. Lindstrom Die Tool and 
Gauge Works 
Bridgeport, Conn. 


Srsaw SPECIAL MACHINES 


STEINER BROTHERS 


Lima, Ohio 








peonenne 








“ACCURACY EFFICIENCY ile 


cS 
Gauges | > ‘=~ anes T Special 


| Tools | QUg,noueiss |, | Machin- 
Dies LPITTSFIELD.MASS. | ery Ounce Parts to 2-Ton Machines. 


ROBBINS, G aeeweas & CO 
Pitts field, M 


a Miyata Co., 210 N. Holliday St., Baltimore, Md. 


TETNTN OT RPE SR OSSD HEROH OOF O REFS HOROROEOHEFONES 
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Contract Work | 

















The designing department— 
‘SS an important phase of the 
/ ° ° 
service behind the 





**The Symbol of Success in Duplicate Manufacture’’ 


To the small plant that does not include a de 
signing department, or the big plant in whic! 
the designers are overworked, the Mehl Design- 
ing Department is of special interest. 

It includes a staff of men who know machine 
tool designing from A to Z 


Most of the men are expert tool builders—all 
are capable of developing an idea whether it 
be for a part for a sewing machine or an 
aéroplane. 


Don’t hire extra draftsmen 
now 


Let us take care of that extra work 


We promise you the same service and satisfac 
tion for which Mehl-made Jigs, Fixtures, Dies 
and Special Machinery are noted the country 
over. 


MEHL MACHINE TOOL & DIE CO. 


ROSELLE, N. J. 
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Contract Work 


Heel 


UUs 


ir 


EE 





(TTC CCCELLCC LCCC CCC) COC ECCCCCULECCCLUCLLCCUCCC CCUG CCU COCO 






























PTT 


" 


3 
3 


WANTED 





Fixture and 
Production Work 





Ever try a Page-Storms Drop Forged 
Wrench P 
If so, you know what to expect of 


a ee Co. | PS Drop Forgings 


HUMBOLDT MACHINE | We make them to any specification, 
AND STAMPING CO. absolutely guaranteed as to quality and 
81-83-85 Tenth St., Long Island City = : workmanship. Write us. 


If it’s made of Steel, Iron at 
Bra we can doit RIGHT 


Stamping, Turret, Screw Machine, Page = Storms Drop Forge Co. 


Enameling, Plating, Etc. EF 
Chicopee, Mass. 


Let us quote on your requirements 


Contract Manufacturing 
No Job too Large 


HUNTERS POINT 995 


SULLEUNEEOUEDESEEEEREOEEEONUEOESEOHEOEREDEONEEEEECEREDEDSDEEOEORORO EOE OOREEOEDOOEDODORUNTEOEGEOERODOEONORPEESEOEOESEREDOEEPERSOOORUREENEEOOONOERAGORORESDESSOUROROHESONOOEERUSDEOUEUEREONOROOROCURCHOORERNESEOHESEOOOEDOR 


HIGH-GRADE TOOLS AND “i 
DIES a 





Contractors, 
Designers and 








Small or large oO eliveri ind : : [Seo or : 
rst-class workmansl uarantecd . 3 a BEES S =_. 133) < re - Builders of 
i : — LG=> 44 bee be be PLié t= at . eS 
Atcheson & Barok Die Tool Company : : Pee: mH ie mre 4? e at hres seu 5 f ‘ Special 
Columbus, Ohio : 5 ’ . as os "ie ¢ Pal Machinery 
neuunnmnnneenanensemermneennnsssstemmenmnesannns , . : Sey : . 7 ' ‘ 
: al » = . * wy \Iso Machines and 





: DELEEDOOOEEEODOEEOEESOREREOOONTEEEEEEECO ERE EODODEGEODEROREGEORSREETOROOEREEETGEREEORERERNOHOGES “ 3 Parts in Quantities 


SRO 
New Plant TOOL MAKERS. oom | ing 4 


Gauge C. F. Cowdrey Machine Works, '*42:" Fitchburg, Mass. 
TORRINGTON - - - CONN 


TOOLS, DIES, JIGS | call aaa 
Stampings aid Screw Machine PRESSED METAL PARTS WASHERS 
Products : : Send for our list of stock washer dies. 


ee oF ' KALES STAMPING COMPANY, 453 Lafayette Blvd., Detroit 


PAUL THOUROT, 500 W 





FUEUEREODEOEOROUEDEGEOREOOREOEOHOLOHEOEDRORES EGON EPORDEEDESEGHON TOO SUEDEOEEREORORORORDEROROEOEOUOEROROEOSOEOORUROROEEUEOEORD NOR EO ECHO CoEDED 


Screw Machine Products 
02 er a Dies, Jigs, Fixtures and Gauges 
PROM DI LIVER} 4 aces Be H' quote yc ’ eae ae a 


CONNERY MACHINE & TOOL COMPANY = WEBER & SCHER MFG. CO. 24 Scott St., Newark, N. J 


Springfield, Mass 
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Contract Work 


SAUNA ALAA A 





it TE eee eee eee 














You Get More per Hour 


At our shop you may pay a little more per hour tor our services than 
do at some shops, but we assure you, you get more per hour. 


You get the service of the most expert workmen obtainable high-priced 


and skilled men. 


And they not only give you Detter work put thes wive you more vork 
within a given time. 


1 


We have discovered that in order to do ood WoOrkK Vou must Nave yvood 


men and we will prove this to you if you will give us the opportunity 


We want you to consider discriminately our claims for your business. We 
do not want you to pick a shop at random, but we want you to pick our shop 


hd ; 
because we are qualified to do your work properly 


| ets vet ite correspondence Wm revarad to tt 


"The Shop of a Hundred Exper/s’ 








THTTTTINN Te 


























ES Hartford Special Machinery Co, — a cee ae eam 
~S 280 Homestead Ave., Hartford,Conn. 





356 Buying—AMERICAN MACHINIS T—Section Vol. 48, No. 14 


TT W DOM) AULENY Wit { 


ontract Work 


MTEC CMC 





JUCTUTULTYOUNVOT NTT TENTENETENYTTTTNTTNAT Hs 


br TTT 





COCEAEEAAEEET ETERNAL ETNA ALENT EE EN NACE ETNA TUN 


seeenereneesesteetee SHVNCEENNONREDONECERNOROEROREEOAEEED ONONDCEUONEDEOETEONOUSONEHOESEEOROROEOES ONDEDUNREOEOLOAEOEOTDEROOUEDRODOSDEDORONOEO EDA DOntRURORCEOROORRENENROEED venues seeeeenecnsnenninene ed 








Let | 2s 1 Why make gear patterns 
, wren” 0 by hand? 


when our specially designed ma 
chinery can assure you mechanical 
perfection and lower cost on modern 











Our Modern Machine 
; Tools Do Your Work 





Wi ha i nplete — pment = patterns for cast gears 
wh n glad t it F 
\ e in building anvthins We can handle any type of gear 
to a 1) millin pattern from ? inch to 9 feet, made 
: in the most approved manner to 
: prevent warping or shrinkage 
{ecu u Pus : We also make racks, worms, spur, 
thor Vy car to = tf : 
- bevel, herringbone and worm and 
rend 1 pl I : : internal gears to order 
I Ay nto t att her 2 3 Write for our proposition. 
1 you s 3 
Blair Tool & Machine Works : | BUFFALO GEAR & PATTERN WORKS, ¢P.ii, Buffalo, N.Y. 
515 Greenwich Street, New York : : 


sonenenennens OenUOUOUNONORDNCORONOE CONT EDOOROTOCONE 


‘CONTRACT WORK | 


WORK WANTED 
For Machine Works and Grey Iron 
Foundry 





OSEREOEDEDNON ONDE RNAOEDAOEO ROOD 


\ Modern Machine Works, with 
Lathes, Planers, Millers, Drills, Auto- 
Machines, etc., for miscel 


f all kinds \ Modern 


toeseanane 


matic screw 


k 


meous W 


lror Foundry of six tons dailv ca- 
pacit and low operating costs 


GOLDING MFG. CO., } Mass Machines and Parts in Quantity 
= Special Machinery Built to Order 


We do the work the way you want it. 


GRAY IRON CASTINGS WORCESTER MACHINE WORKS 


ee See ee 25 BARTLETT STREET, WORCESTER, MASS. 





The Portland Specialty Mfg. Co. 


Portland, Conn. 








MTTTTITITITITITITITTTTTTITTTT LTT eee SAGECEONSAEREOEDEDAGUEOTEERESOSEEROOEOLELOONOAEOEOSEROHOUEOEDEOROASAEOEONGEDUAUEGEGERHGOEODONOROOEUNUEDEULEROEOEOREOEUROEROROROHOEOEOEES 








This way to ' 
high-grade _ —— 

Caere “Week, Accuracy ! 
Punches and ‘inti P 
Dies. That’s what has 


characterized our 


‘=, 18 years of experi 
aa! ence inthis business. 


We use only the 


KREBS MANUFACTURING CO. 


341 E. Ohio St., Chicago, Il. 
Have increased their capacity more than 
double and are prepared and are assisting 
all possible to speed production to 


base , Back Up This Boy and Our Government : 

est materia : 
in machining Howitzer Gun and Airplane 
Parts, Jigs, Gauges, Special Tools, Dies, et: 
May we be of assistance to as many as pos 
sible in this Democratic Spirit? 


Write for information 





The Simplex Tool Co. 
Woonsocket, R. I 





We are backing this boy 
and the Government- 






































eeeeee sete voneenneee WTTTTTTTTTITTTIT 
‘ppepepeennenanecmmenenneeeess seeaneeeenenenemeemneeeenteeeemneenneeees tore cunenenonenens soenene senennennes SuONGEUOeOROENOROROOEONOROORORERGEEONORD Henenennnaneeennnenececenens 
E GUARANTEE OUR . ; , - : 
ia at vi i he it rOOLS—STAMPINGS We Are Dependable Manufacturers of 3 
w ar " an show sults of the best equipped plants in the . : 5 “ae a t : 
xct W setured parts and making Special Formed Milling Special and Standard Screws, Nuts, : 
hg ners, Jims, Tistures, Berew-Miachens Bolts and Product Work. : 
We are also equipped to do mediur und heavy ed Dies, Machi Parts lat and . : : ‘ : 
Planing, Boring irning, and J. & L. Screw Me and ground to correct size, Send Us Your Contract Work. = 
Machine work Write for information to the Light and heavy stampings, also assembling. Quotations Promptly Given. 
Polishing and plating. Contract or Hourly Basts. _ ae To , Dp icT<e Cc 
SHEPHERD ENGINEERING COMPANY Prompt deliverte lL et us quote. THE TOLEDO SCREW PRODUCTS CO. 
Willlamsport, Pa BERSTED FORMING TOOL COMPANY TOLEDO, OH1O 
- Chicago, Ittinois 
soeeete CePeeereeecereeeeeceeeeeeneceeoronegneegnaognanitnt, SUONTOTEOETETETEN ATER EEE OR EOE E ETE CREOORRORE FEE REEEe CUCEREEEEEEEOEGOOEROEREEEECOHERRECREREORREeREE EES 
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Buy Liberty Bonds—We have got to win this war. 
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~ 





tune 


Work 





ouseepanuenenate 


| Contract 





Special Formed Milling Cutters 
Dies 


All our work is turned out 
on a quality, guaranteed 


Jigs basis 
What is more. we deliver 
Tools the goods when prom 
ised 
Cutters 
‘ Let us figure on your spe- 
Fixtures cial formed milling cut 


ters and other work 


Machinery 


BEAVER TOOL & ENGINEERING CO. 
516 Slade Ave., Elgin, tll. 











OOONUOOOEOEOEOREAEODERERO OO RO HOREOROROOOOREE 


We offer for 


Immediate Service 


of our factory facilities, especially 
adapted for 


Contract Machine Work, 
Tool Work, Automatic 


a portion 


‘ ° 
Screw Machine 

and general manufacturing, together with 
exper inen 

We il design and bu ld Special Machinery 
and Tool 


AMERICAN VOTING MACHINE CO. 
Itham. Mass 


Waltha 


PEOUORDEUNORESEDEOEOEDOOOUDEDOOEOOOORORONONED 


Work 


WANTED 


Work for Brown & Sharpe No. 


00 Automatic Screw Machines 


We have capacity to handle orders 


tor 5,000,000 to 10,000,000 pieces 


at once—Write us today, sending 


blueprints or samples. 


Our Copyright Table “‘Number of 
linear feet to make 100 pieces."’ 


FREE! 
Used by hundreds of Purchasing Agents. 


GEORGE W. MOOR 


Vachine Product 
44 Farnsworth Street, Boston, Mass. 


Manufacturers of Screw 





QF 
Tey | 


SSUTUOTUTETVUTTITENTY 














PTTTTITITITITITITTITITITTTTITITITITTE ETT ETRE errr iii 





SUDUDUDSEEUEUOOEGEOEDEGOEOEORGUEDEOEIEEOROEOROEOUOOEOEOLOUEDEOECUREOEOGHORDDOR ROGER GORD AD EREOEOEEREOEOR? 


UC 


TECUUTTETTTVATETET ETAT 


ee 


SELEUEDOUNOE ELEC EUNUEERORDAEREUEETOROEDAORSUEOEOEDEONESOONDECEGECEOROODDEOESECEOUOOEDEODOESOREGERONOHOERHEOLONEES 


SOOHOEDEOETENOROHOROEDODONOEDROEOEEAOODURONOEOESHCEOEADERODORSAGEEOSOSUEUREN ORDO RU ERHONRORINONS 


= GUPENONUEOECEONCAEOEORUROHOREDOOEOLOORORODOGDEROAOAED ODEO EOEOESORONOUROROEOROHOLREAGE 


SUODCEOEEADEDENNEOEOROEOODREOEOROEOUOGEOEREDE RO NORD ARUROAONONOOOOEORD 





SMALL 


SCREW MACHINE 
PRODUCTS 


Ranging up to 1 in Brass work preferred 
All makes of automatics. 


curate work—good deliveries. 


Hand serew machine work, ranging up to 


3 in 
Quotations made promptly on receipt of 
= samples. blueprints or sketches 


THE DeVILBISS MFG, 
1300 Dorr St Toledo 


co. 
Ohio 


High grade, ac-- = 





Machine Contract Work 


Thoroughly equip} 
machine 
and 


STRATTON & BRAGG CO., Petersburg, Va. : 


WANTED 
ved with modern : 
shops, we can render prompt : 
efficient service. = 
Special Machinery 

Contract 


~ 
I} 
and 


Building 
for Parts Solicited 





OUEUHEEEDDERSEEEUCOODDODORENOREEERHERD REESE EROOODOD ORO RERRE OES 


: you have work to give 








CUEPODODOROAONDEDOROOOEOHOAEEEO EOE DRNOES 


Designing, Drill Jigs, 


Machine Fixtures and - concerns intheContract 


: R onabl. . 
Special Tools. *<fso7eP"* Work Section. 
Box CW316—Amer. Machinist 





FONEUEEEURUEDEOUEUEOEOEOADRDEDAROEOEOEONOOHOROEERESEON RO RORORCODODEREEERNONEOEE 





Section. 





of the expense and 


F YOU haven’t the facilities for making certain 


parts of your product—If you want to be relieved 


trouble of manufacturing, 


devoting your time exclusively to selling—W7vte 


the concerns advertising in the Contract Work 





TITITLL LER mn 





- out write to the reliable | 


“VEAPONEOESESEROEOHEDEOEAROAOA OREO EOEUEODOEDAOUEEROREROEOEONOSEOHDEDAUEOEOOEHERSORONOR ERODED AGRO RO NEREORENS 


TH 
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Are You Saving 


for the 
Next 


Liberty Loan 


TOPEOULORU AAT AS UADAEUAADOAADAADAARAADULAUAAAS LLALAASDEDAAANULAAMMMAMEEAAADAAAAENLLHOLS OU LAAAAAAAESELSADEAAALAAAAAAADAAAAAAAAAASAALA AMMAN SAAAAAAAAAEEAAAAAAAASBASAA AAA Ananaaaagre® 





PUOUEE ST 


UU 


TEETTCTERDETECEOVEVEREOVER TEU TEDEEOTETDEDEOVENTEOEOTUTEOOEOTEOERD OREO TE TER TEO ORT ER EO DOOEUEDODEO TROON OUOOUONNT 














SU 





coeteeeteniiniins 





CAUCE ERENT TOUT ETET INTER TTT THVETUTETENTTIUNTINNINRETEVONTOUNTVYROUTTIVONTIOTOO TON TIT IV OCTI((i0i0trs 


erenenenceenerenencecneneeet TTETERET TATE LCTELEEEPRREGTEDEGETEREOTUETPRT EDU LERETOCECOEOTEL OVEETURTOEDEUECEROEDLCRCENCHEDOEDO NTN GEOEN ! 








‘ 4 < , ] LT. 
be ft é é } f ‘ this / 
‘ ¢ ‘ , he fol Min if 
t 0) | / ) j 
l i I by 
B ‘ 
I il 4, j ) Cy ne if 





Here’s o JOb that would ordinarily be 
a difficy]; one to grind 


Its Pecul shape Makes jt 


BUT 


It Js but al 


lar wky ird to land |e ad 3 t he 
bd I 
simiple j, 


“ Ithour Nixtures— to 


to pick jt UP with a chain Dlock and 
the hed ot a 


Diamond Hea 


In tact, It Is 
“In, mag 


clamp It sey ure] 


iyV— 


Vy Face Grinder 


Ip, LTound 


iCtual], set nd taken 't in Sey 
S4 hine. 
Should you have pieces Of this 
studies. S tod 


Write US today. inclos; 


‘Ort to handle let us 


! 
g blueprints. 
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WHAT AND WHERE TO BUY 


Equipment and Supplies Used in Machine Shops with Names of Manufacturers 














and Distributors 








Ena 





a 





Abrasive Dises 
& C Chas. H Chicago, Lil 


Besly oO 
Machine Co Beloit Wis 


Gardner 


Abrasive Materials 





Dickinsotr Thomas L 64 Nassa St N. Y. City 

Gardner Machine Co Beloit 8 

Hampden Corundum Whee Co I tw 
Springfield Mass 

Maxf Grinding Wheel Cor; Cheste M I 
S. A Maxtf grinding no ils 

Norto Co Ww este Mase I Ss \ Cable 
Norco Branches New York 151 Cham 
bers St Chicago 11 N. Jefferso St Ni 
igara ra N 7 Chippewa Ont { 
ada: Bauxite, Ark 
Alundum and Crystole Alur m is an arti 
ficial sluminous sbrasi for st ling stee 
and, steel alloys Crvystolo is a irbide of 
silicon abrasive, mace the electric furnace 
for grinding cast. wrought or malleable iron 
brass, br slumir marble ind mate 
rials of physical haracteristics 

Safety Emery Whee! Co... Larch 
Agents Farmer & Co Lo 
senchitz. Mila Allied Machy 
Pari 

Vitrified Wheel ¢ Westfield. Mass 
Cable address Vitum wheel West fic 

White Heat Pr ts Co.. Frazer. Pens 

Accumulators, Hydraulic 

Elmes Er Wke Chas. F 1001 Fulto St 
Chicago, | 

Watson-Stillman Co.. 42 Church St.. N. Y. City 

Worthir Pump & Machinery Corporatior 
115 1} ,rdway. New Yor City 

Air Lifts 

Ingersoll-R 1 Co..11 Broadway. New York City 

~ \ M } ery Cs Chicag Ill, e) 
Agent ( gnie S van, N 18 Ave Pat 
men tic P «X11. France; S81 van Mchy. Ce 
Ltd.. Salisbury House, Lond KE ¢ Engla 


Air Purifiers and Coolers 

Worthingtor mp & Machine 
115 B iway. New York City 

Alloys, Special 

Driver-Harris Co., Harrison. N, J., Cl 
Manchest« Eng 

Analyses, Chemical 

Souther Engineering Corp Hy Hartford. C n 


Angle Plates 


oston Seale & Mach. Co 100 R St 
Boston. Mass 
niversal angle plates f se « f plan 
ers, shapers, grinders. mi gn I s te 
raft-Pe Mfg. C Woons t RI 
Arbors 
Cincinnati Milling Machine ¢ Oakley, C in 


nati. Ohio 

eveland Twist Drill Co.. Cleveland, Ohic 
Cushman Chuck Co Hartford. Conr 
Detroit Twist Drill Co., 644 Fort St.. Detroit 
Morse Twist Drill & Mach. Co..New |! ford. Mass 
National Twist Drill & T Co Detroit. M 





\Taft-Peirce Mfg. Co.. Woonsocket, R. I 

Inion Mfg. Co.. New Britain. Conn 

Union Twist Drill Co., Athol, Mass 

Whitney Mfg. Co Hartford. Conr 
For holding cutters with % and 1 standard 
holders 

Balancing Machines 

Norton Grinding Co., Worcester. Mass 

Balancing Ways 

Bowsher Co.. N. P., South Bend, Ind 

Balls, Brass, Bronze and Steel 

Abbott Ball Co Box 1233. Hartford, Conn 

Atlas Ball Co Glenwood Ave i ith St 
Philadelphia, Penn 
Stock sizes from t } 

Auburn Ball Bearing (¢ > +} } St 
Rochester. N 7 


Boker & Cx Ine H 101 Duane St N. ¥.C 

Gwilliam ( “he ! ind | y ) 
y City 

Hoover St Ball C Ann Arbor. M 

New Depart Mfg. Co Bristol, Conr 

Barrels, Tumbling 

Abbott Ball Co 

Globe Machine 
St ‘ vela 

Mott Sand Blast Co.. 8 Frost St.. Brooklyn. N.Y 

Pangborn Corp., Hagerstown. Md Box 855 

Whiting Foundry Equipment Co Harvey Tl! 

Bars, Boring 

Clevelar lwist 

Gisholt Machine Co 

Marvin & Casler Co 

T lerwood & Co 
Ph ace ph : Pet n. 

Bars, Bronze Cored 

American Bronze Corporation 





Drill Co Cleveland, Ohio 
Madison. Wis 
Canastota, N. ¥ 

H. B 1028 Underwood St 


Main Office and 


Works Berwyn Penr Cable Ambrocom 
Philadelphia Cleveland Office 340 Leader 
News Bide Chicago Office, 464 Peoples Gas 
Bldg... & Boston office, 348 Tremont Bidg 

All sizes ‘‘Non-Gran" bronze bars 12” long 
See advertisement on back cover 


i at 


Bars, Steel 


Carnegie Steel Co.. Pittsbure Pa 

Elyria Iron & Steel Co., Cleveland, Oh 
Bearings, Ball 

Aut t Ball Bea g ¢ I ibeth St 
Rochests N. ¥ 

Th ta innular b i gs t t diam 
B Brass & Bronze C« i Spencer St 


Bivd 
y. James 


il radial 


Jacksor 


Ball Bearing Co J estow! N. ¥ ne 
: I 


Broadway. N 


ind Erie Ave 




















! } ¢ Hessbright 
Ba bear le for heavy duty and high 
bd s, oT nular i thrust loads 
New Depart ifacturing Co.. The, N. Main 
St Brist ‘ mn Cablk Departure Bristol 
Branch: 1016-17 Ford Bldg Detroit. Mich 
~* Depart e bal b x three types 
ble row = gle N wiaXx 
Norma Cre of Ame 1 “O00 Rre lway New 
York Cat Norn New York 
Ba bearings of t separable type rigidly 
mounted Thrust units made both single 
ind double types with or without housings 
Standard Roller Bearing Cx Philadelphia Pa 
Transmission Ball Bearing Co.. 1050 Military Rd 
Buffalo. N. Y¥ Room 101 ‘) Church St 
N. Y. City Bourse sldg P! ulelphia. Pa 
624 Main St.. Cambridge. Mass 12 No. Jef 
ferson St.. Chicag 
i S. Ball Be ge Co.. Cl 12 Il} 


Bearings, Bronze 


Alun im Castings Cx The Cleveland, Ohio 


An i Bronze Corporation Main Office and 


Works Berwyt Pent Cable Ambrocom 
Philadelphia Cleveland Office 340 Leader 
News Bldg Chicago Office 164 Peoples Gas 
Bldge.. & Boston Office $48 Tremont Bldg 
Fdna Brass Mfg. Co The. ¢ innati, Ohio 
Bearings, Die-Cast 
me Die Casting Corp.. Bush oklyn N.Y 


Doehler Die Casting Co.. C t 








Brooklyn. N. ¥ Branch: T Ohio. Cable 
Doehler, Brooklyr 
Licht Mfg. & Foundry Co Pottstowr Penn 
Bearings, Journal 
Alun m Castings Co, The Clevela Ohio 
Lynux.} 
Ame 
wie 
P} 
New 
Bidg 
Ars t 
Bou 
N.d 
Bunting Brass & I e « T°H Spnencer St 
l'o } oO} ) 
‘ mit Brass Co.. The. ¢ mbus. Oh 
Lumen Bea g « ff . N. Y¥ 
Miami Brass F< ‘ Dayto O 
Royersford Fdry. & Mach. Co.. Royersford. Pen 
Babbitted ring oil be gs 
Standard Pressed Steel ¢ PI phia. Pe 
Bearings, Metal 
' m Castings Co The ( ‘ } Ohio 
(Lynux) 
Bearings, Roller 
cw liam Co The 58th St Broadway N 


Norma (¢ f Ameri 1790 Br iway. N. ¥.C 
Cable Norma New York 

Royersford Fdey. & Mach. Co.. Royersford. Penn 
Sells" Line Shaft Roller Bearings 
Sells’ Commercial] Roller Bearings 

Standard Roller Bearing C« Philad hia. Pa 

Belt Cement 

Grat ght Mfg. Co.. Worcester. Mass 

I R.. Glen Cove. N. ¥ 

Ss “has. A 41 Ferry St.. N. Y. City 





Belt Clamps 
Hoggson & Pettis 
Belt Dressings and Fillers 
Crescent Belt Fastener Co.. 381 4th Ave. N. ¥.C 
Graton & Knigh ‘ 

Ladew, Edwin R.. Gler 
Schieren Co.. Chas. A.. 41 
Texas Company, Dept. A 


Mfc. Co New Have Contr 








Clipper Belt 1004 Front Ave., Grand 
Rapids. Mich 
Crescent Fastener Co., 381 4th 
Belt Lacing 
Chicago ‘Ill.) Rawhide Mfg. Co..1301 
Clipper Belt Lacer Co 1004 Front 
Rapids, Mich 
Crescent Belt Fastener Co., 381 4th Ave.. N. Y.C. 
Graton Knight Mfg. Co.. Worcester. Mass 
Ladew, Edwin R.. Glen Cove, N 
Chas. A., 41 Ferrv St.. N. Y. City 


Ave.. N. ¥.C 


Elston Ave 
Ave., Grand 


Schieren Co 
Belt 
LeBlond 


Shifters 


Mach. Tool Co.. The R. K.. Cincinnati, O 





For application to any 


machine tool 


Entirely 1utomati« 
type of driven 
Belt-Lacing Machines 


cone 


Birdsboro Steel Fdry. & Mach. Co.. Birdsboro, Pa 

Clipper Belt Lacer Co., 1004 Front Ave Grand 
Rapids Mich 

Belting, Chain 

Caldwell & Son Co., H, W., 17th St. and Western 


Ave Chicago, Tl 
Link-Belt Co.. Chicago, Philadelphia 
Whitney Mfg. Co., Hartford, Conn 
Belting, Endless 
Brown Mfg. Co 
Tilton patented endless belts; woven ir 

ymntinuous piece without seam, lap or splice 
affected by oil, heat or moisture 


Arthur §S., Tilton, N. H 


Agents for England and the British Isles: Al 
fred Herbert, Ltd., Coventry, England 
Gilmer & Co., L. H., 7100 Keystone St., Tacony, 


Philadeiphia Gilmer woven endless belts 
Foreign Agents Buck & Hickman, Londo: 
Chas Ltu 
Belting, 
Chicago 


Leather 
1.) Rawhide Mfg. Co..1301 Elston Ave 
Graton & Knight Mfg. Co.. Worcester, Mass 
Get Spartan Book No. 3.” 
Rhoads & Sons. J. E.. 32 N. 3d St 
122 Beekman St.. New York 
Schieren Co., Chas. A 41 Ferry 
Belts, Abrasive 
Blevney Machine Co 


Phila... Pa 
x. Bw. F 


Greenfield. Mass Cab) 





address Ble aco Standard codes 
For hgnt ding and polishing, made i ny 
width pto 6 with patent endless joints 


Benches, 

Manufacturing Equipment & 
Framingham. Mass 

New Britain Machine Co 
Portable and stationary 


Engineering Co 


New 


work 


Conn 


pressed 


Britain 


stands 


steel trays. with or without drawer 

Western Tool & Mfg. Co., Springfield, Ohio 

Bench Legs 

Garwood Bronze & Iron Wks.. Garwood. N. J 

Manufacturing Equipment & Engineering Co 
Framingham. Mass 

New Britain Machine Co New Britair Conr 
Pressed steel electrically welded patented 
stringer feature permits wide spacing of legs 
without wall support 

Bending Machines, Hand 

Hinman & Co.. D. A.. Sandwich, Tl... U.S A 

and hinge Three sizes of ¢ } 
) 


Angle. I. bar 





For shop work ar contractors For 
eign Agents: Chas & Co., London. E.C 

Wallace Supplies Mfg. Co., 349 W Austin Ave 
Chicago, Il 

Bending Machines, Power 

Long & Allistatter Co Hamilton. Ohio 


Broadway. N. ¥. C 


Niles-Bement-Pond Co., 111 
T ; Toledo. Ohio 


Toledo Mach & Tool Co 
Blocks, Arbor Driving 
Nicholson & Co... W. H 

" Penr 

Blocks, Chain (See Hoists, Hand) 
Blocks, Die 

b Steel Co 


Pillow 


114 Oregon St.. Wilkes 


Rarre 


Syracuse, N. Y¥ 


Haleon 


Blocks, 


Gurney Ba Bearing Co.. Jamestown, N. ¥ 2 
Rector St . ee "0 E. Jackson Bivd.. Chi 
eago i! Cable Address: Gurney. Jamestown 
y 4 Ball-bearing pillow blocks and floor 


Blowers 
American 
American 

Chicago 


Detroit, Mich 
24 John St.. N. ¥. C. 
Shaft Co 162 Ontario St 


Blower Co 
Gas Furnace Co 
Flexible 


Chicago Il] New York London Sidney 
Cable Flexible 
Eclipse Fuel Engineering Co Rockford. Tll 
General Electric Co.. Schenectady { 


N. ¥ 
Westinghouse Elec. & Mfg. Co.. Pittsburgh, Penn 


Glueprinting Machinery 
| fl - 


seve Engine Co., Salem, Ohio 
Electric blueprinting machine Shipped on 30 
days’ trial Write for Catalog B-3 
Wickes Bros... Saginaw, Mich 
Blueprints 
<es Bros.. Saginaw, Mich 
Bolt and Nut Machinery 
Aeme Machinery Co.. Cleveland. Ohio. Cabl 
A didrese Acme, Cleveland 
Foote-Burt Co Cleveland. Ohio Cable Foot 
burt Branches: Milwaukee. 436 Wells Bldg 
Detroit. 806 David Whitney Bld 


Greenfield Mass 


Penr 


Greenfield Tap & Die Corp 
Landis Machine Co.. Waynesboro 














colt eutters, single. double and triple head 
1%” to 4 Stay-bolt machines 1%” Boh 
pointers 1%”, 2’ Equipped with variable 
speed motor or belt drive 
National Acme Co., The, Cleveland, Ohio 
National Machinery Co.. Tiffin. Ohio 


Newton Machine 23rd and Vine St 
Phil adelphia 


Victor Tool Co 


Tool Works 
Penn 


Waynesboro, Penn 


Webster & Perks Tool Co., Springfield, Ohio 
Bolts and Nuts 
National Acme Co., The, Cleveland, Ohio 
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Facing, Turning and Boring 
Cast Steel Magneto Bodies 


Everv +!4 hours one of these +3-inch Magneto Bodies goes through these 
“Colburn” operations. But what seems to be even more important to the 
Cutler-Hammer Manufacturing Co. is the manner in which this work is 
done. 

“Very efficient on account of the easy operation and stiffness of heads’”’ 
is the comment this company makes. 

Does that mean anything to you? Is it Important that your products 
be made up of parts that are exactly the same every time? Or is output 
the big thing with you ? 

In either case, you will find in the “Colburn” the full satisfaction that 
hundreds of representative companies are getting out of Colburn Boring 
and ‘Turning Mills. 


Send for Bulletins which describe the 48-, 54-, 60- and 72-inch Mills. 


(OLBURN MACHINE [00L (O., 
Frank, PA. 


Builders also of Colburn Heavy-Duty Drill Presses. 
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Buying 





R & Wa tolt ! N ( P 
‘ \ \ 
tooks, Technical 
McG Co iv th St N. Y.( 
‘ S An \ 
} < H M 
) 1) *. 
( Ar I t I $3 
\ é Ma 
M etl pa 
S I 

Boosters 

‘ Wt er Co Ar N 

G } t ‘ S NI 

Ww } } ® M ( Dirt h Penn 

Boring and Turning Mills, Vertical 

I & € H. I t. D H 

} | ‘ r 
| ‘ ~ | 

I \ r I ‘ ‘ 

Ci P Co., ¢ oO 

Pi M I Co. | Cable 

‘ I ' 
S 1s | ‘ 

Gi M ‘ M 
~ i” Ls 

M & 1 91 f ‘ St S , Mich 

N ment-Pond ¢ 111 rdw N. YY. C 

Si & Co.. Inc., Wt P) flelphia, Pent 

Boring, Drilling and Milling Machines, Horizontal 

An t t Machinery ¢ \ t 
St Cl} ab 

t Co Ww. I & Jol 199 Rul Ss R 

I 

I r & Smith Co I I 

Coats Mach. Tool ¢ I Cl Sst. N.Y.C 

F< te rt ¢ Clev 0 

{ & ew M { \ 

‘ } t M } e { M Ww 
” ! b } ‘ " r tal 

Hoefe M ( } I 

Table t No. O N 
} \ No N } 

I is Mactl r ( E. 99th St. and N.Y. ¢ 
R.R.. Cleveland ) Cabl [ ' Clevelar 
Three izes %, und 41 yindles 
} boring n 1 dril " Darate 
operations r al it one set 
tine of the wor 

Moline Tow! Co.. M Tl! 

National Automat 1 4 th Ss. N. St 
Richmond, hl Cat Natco. Rict i 
Horizontal, multiy p ¢ ! ea 
Three sizes 150 I f 
directions simult ‘ y 

Newt Machine T Wo \ St 
PI idelphia. I 

Niles-Bement-Pond Co 111 FT N.Y. ¢ 

Pawlir é Har hfeg ‘ M ‘ W 

Prentiss & Co., I Henr Ss er Bld N. Y.¢ 

Sellers & Co.. I Wm.. Phila Per 

Springfield Machine Tool Co nefield, Ohio 

Universal Bor Machine Ce: Mass 

Vandyck Churchill ¢ 93 Libe N. ¥. ¢ 

Boring Heads 

Davis Bor Co.. St. I s, M 
Style O”" expansion boring heads in be used 
i ny machi ind are made in sizes to bore 
from 1 to 10”. Send for catalog 

Marvin & Casle Co. Canastota, N. ¥ 
Casler offset 

Porter-Cable Mach. Co The, Syracuse, N. Y¥ 

Taft-Pe e Mfg. Co Woonsocket, R. I 

Unior Tool Co Orange Mass 

Boring Tools 

Armstr ge Bre TX Co 115)6«COUWN Francisco 


A ve Chicago. Tl, 
Davis Boring Tool Co., St. Louis, Mo 
rers of expansion b 











Exclusive manufactu ring 
tools with micrometer adjustment Are espe 
illy adapted for turret lathe, turret boring 
mill or any boring machine. Send for atalog 
Hall Mfe. Co Abington. Mass 
Hall universal counterbore end mill and boring 
tool a! will do spot facing. « intersinking 
for machine screw heads. et 
Kelly Reamer Co., Cleveland, Ohio 
I ejoy Tool Company. Inc., Springf Vt 
idison Mfg. Co.. Muskegon. Mich 
raft-l e Mfg. Co., Woonsocket, R. I 
Union Tool Co.. Orange. Mass 
Western Tool & Mfg. Co.. Springfield. Ohio 
Williams Co., J. H 35 Richards St Brooklya 
Boxes, Tote (See Furniture, Machine Shop) 
Brinell Machines 
Holz, Herman A., 2 E tth St N Yo City 
Broaches 
Lapointe Co yN.. New Lor ( Cable 
Lapointe. New Londor 
Lapointe Machine Tool Co.. H Mas 
For any class of worl for use ur broach 
ng To kev seating " } 
Send for Catal i 
Taft-Peirce Mfc. Co.. Woonsocket. R. I 
Broaching Machines 
Lapointe Co.. J. N w I ‘ ‘ 
| inte New Londo 
Five sizes 
No. 0 machine. capacity t t way .” 
wide by long hol j y i ” 
No. ln hine, k ways wide by neg 
aq. hol so. 2 1 Ny > ma 
1! 1. by 4” No , t yways 
1 “ } 10 } ‘ bw 6 
lor N t+. kewway " 0 ne 
sq. holes by 1 ! 
Lap te M } e 7 1 ¢ Hul 9 Ma ‘ 
, La te Hudeor 
t - s—No. 1 quare les a, 
N 1are holes up to 1°, N , ire 
! > 3”: No. 4. sa ! to 4 
RK ! rr ir shape f lar r n 











AMERICAN 


Bronze 


( ffa N y 


Bucket Carriers 


| Belt Cx o Pp . 
Bufling Machines (See Polishing Machines) 
Bulldozers 
I \ 4 statte Co Har t oO} ) 
| M } & ) ( o 
Burners, Oil and Gas 
Best, W. N., 1 11 B New York City 
Sushings 
4 r ‘ ' { rT ( oO 
\ { \ Otlics and 
WV ( 4 
| ( orn ) vd 
Ne ( , Oo 3 s ¢ 
& on is 
\ N - toe 
\ 
S 
I ( et Mich 
Ry & » ‘ S St 
‘) 
( ! Bra ( I ( ( 
l I Mfc. < I { oO 
( 
M y Bra } { 0 
i hor Bronze Smelt ( \ 
t \ PI lelp! P 
Cabinets, Tool 
Armst tf Bros To ( N neiseo 
\ Ch I 
Weck & Boers, Det t. M 
Calipers 
Atl Mac Co., Atl l 
& Sh M ( > \ RK. I 
R & St vy. W M 
( J I P t. I 
t t ¢ I Ss At M 
T Ce 0 M 
W ms Co., J. H., 35 Richards St voklyn N.Y 
Calling Systems 
Natic ui Ss e Co Cc} opee |} Mas Fe 
Agt S. Haug |! St & « Ch tiania 
‘ Ww Burts Griffitl Co l i 





ae & Co » Ju Fe vy" I Pa 
Cam Cutting Machines 


Gary Mach Co S x i \ k St 
New York City 

Rowbottom Machi ‘ Wa < n 
} ill f general use 


Taft-P Mfc. ¢ 


Cameras 


Co ( ( _ dz 
Pr ence RK. I 
M t e- - 
- - a tana . ; : Aa 4 
fere 

Cams 

Rowbottom Machine Co Wate ry Co 


Can-Making Machinery (See Sheet Metal Work- 


ing Machinery) 

Castings, Aluminum 

Acme Die-Casting Corp, Bush Termir Ni 3 
Brookly a's 

Aluminum Castings Co The, Cleveland, Ohio 
Ly te 

Bunting Brass & Bronze Co 726 Spencer St 
Toledo, Oh 

Doehler Die Casting Co Co t Ninth St 
Brookly mm. 2 Branct Ohio. Ca 
ble Doehler Brooklyt 

Light Manufacturing & Fdry. Co., Pottstown, Pa 

Miami Brass Foundry Co Dayton, Ohio 

Parker White-Metal & Machine ¢ Erie, Penn 

Castings, Brass and Bronze 

Aluminum Cast s Co The, Cleveland, Ohio 


( Lynite-Lynux 
American Bronze Corporation, M 


Works Berwyt P Clev 1 Office 
+40 Leader-News Bide oston Office 348 
Tremont Bldg Cable Ambr ym Philacte 
phia 

Bunting Brass & Bronze Co 726 Spencer St 
Toledo. Ohio 

Columbus Brass Co Cc bus, Ohio 


Doehler Dic 





Brooklyn, N. ¥ ie », Ohi Ca 
ble Doehler Brook 
Die castings brass and 1 alum m 


zin tin and lead al 
Edna Brass Mfg. C« The, Cir nati, Ohir 
Brass Mfg. Co., 1°71 r 


Chicago, Ill 
Light Manufacturing & Fdry. Co., Pottstown, Pa 
Lume Bearing Co Buffalo, N. ¥ 
Miami Brass Foundry Co., Dayton. O} 
*~hosphor Bronze Smelting ¢ oo W 
t AV Philadelphia, Penr 
Stewart Mfe. Co.. Wells St. Bridge. Ch go, Il 





Castings, Die Molded 

Acme Die-Castings Cory} Bush Tern N 
Brookly1 N y 
ehler Die Casting Co C% ‘ } Nint? St 
Brooklyn. N. ¥ Branel Tol oO} Ca 
ble Doehler, Broo ! 
Die cast ra il ; im 
me ti and i i 
ht Manufact & | y. Ge Pottst Pa 
men Bearir ‘ Buffalo. N. ¥ 

National Le Co Rm. 1901 111 | y 

; ble Address: Lead ¢ 


t um im 

arke White-Metal & Machine Co Erie, Pe 
Stewart Mfe: Co Wells St. Brid Chicag l 
Castings, Iron 

Athol Machine Cs Athol. M 

imdehorn Stes Fadry & Macl ‘ Birdsboro 


P 
& Ss 


MACHINIST 








Section 


S t Mf Cc Ww St. I Cl igo. Ill 


Castings, Nichrome 
| " a ¢ I 
M te Eng 
Castings, Semi-Steel 
, y & Machine Co.. A , r 
S { Mac p : ring fie 
Castings, Steel 
( St ( t Cc ( t O 
Haynes Ste te ( K mo, I 
Cements, Iron 
k tor S 
Mi er & Sect r Co S Gerry St B ok 
oO MI ( Jers City N J 
Centering Machines 
Binghamton Mach. Tool W imt N. ¥ 


Sry 


Cree ! & Dit ( 
Gree ‘ ! M 

Henae Machi ar I gtor Cor 
Nile er t-Pond Co Sroad way 

Whit Mach. Co.. D. E.. New London. ¢ 

Centers, Planer 

( nati Planer Co.. Cincinnati 


Chains (See Sprockets and Chains) 
Chains, Driving 





Ba \ ( & Mfe Co Worcester Mass 
sto Gear Wks Nor Downs Q 
Ml 
( n Wh ( 1349 Alte St ( ie 
I 
I ( P } Chi ) I 
New York Pittst h t St 
I ffalo Ww S ure De Cle 
Seattle Port 1 Ore I Angeles 
Der M eape s New Or i San } i 
8 to, Cc Lit Belt silent iin has 
the patented pin-bust int: 98 effic t 
> tual test Send 128-pa Price List 
Data |! c Ne l > 
lnio { i & Mfg Co Seville Ohio 
Whitt Mfg Co The Hartford Cor I 
S. A Cable Address Whit Hartfc 
toller \ Ame in sizes Block 1” piteh 
Tas 7 —"” wide Silent type 
W 4” % 1” piteh, in variety f 
> ivertisement ind = sé 1 for t 
seful data and format 
‘ i designers 
Chasers 
Bay State Tap & Die Co.,. Mansfield, Mas 
Chemists 
Souther Engines ng Corp.. Hy Hartford, C« 
Chucking Machines, Automatic 
Sullard Machine Tool Co igeport, Conn 
Cleveland Automatic Mach. Co Cleveland, Ohi 
Gisholt Machine Co Madison, Wis 
"er sw 
New Brit Machine Co New Britain, Conn 
S70 W ; 1120 Otis Bldg 








Ch ) Cleve 1. S1° Engineers Bldg 

New ritain multiple-spind 1utomatics 
sing 1 ad ble-head t Ss single-head 
fou uid five spindles, five izes: double-head 
six spindles, two sizes For chucking castings 
forgings a second-operation bar work " 





yperations 
finished 
inserted at each 


forms a 


simultaneously and auto 
matically i | 


piece being removed and 
indexing, the 


rough blank 






i 
entire series of operations being completed 
the time the longest single operation 
Agents: Coats Machine Tool Co., Ltd., Londor 
Glasgow ar Newcastle-on-Tyne 

Potter & Johnston Mach. Co Pawtucket, R. I 
“Pp. J. Manufacturing Automatics + sizes 
»A. GA. TA, SA Range of work varies from 
about “'s diam. to 40” diam 

Warne & Swasey Co Neveland. Ohio. 

Chucking Machines (See Lathes, Horizontal 

Turret) 
Chucks, Centering 
Cart Jamieson Mach. Tool Co Batavia, Ohio 


Cushma Chuck Co The Hartford, Conn 
Chucks, Drill and Tap 
Almond Mfg. Co.. T. R 


Bicknell-Thomas Co., Greer 


Ashburnham, Mass 
field Mass 


Clark Equipment Co. (Celfor). Buchanan, M 
Cleveland Twist Drill Co., Cleveland, Ohio 
Cushman Chuck Co The Hartford Conr 
Greenfield Tap & Die Corp... Greenfield. Mass 








Hammacher. Schlemmer & Co New York City 
Horton & n Co E Windsor Locks. Con 
Cable 4 Hortor Windsor Locks 
vO Ww mill chucks, seven sizes 3” to 
pacity Horton-Morrow ball bearing st 
tightening, hand-operated drill chucks sizes 
‘ to 1” 
Ja ifacturing Co., Hartford, Conn 
M ers Equipment Co., Chicago, Il 
Millers Falls Co Millers Falls. Mas 
Modern Mfg. Co., The, Bridgeport. ¢ 
Mo l 1 Co Eric Pent 
Chicag ,? N. Clinton St Det I Rose 
ile Court Cable M oderntoo 
Magi juick cha l ae es apacit 
to 3 taps 





Nat Twist D & I { Det t M 

’ xe Mfg. Ce \ Art Micl 

Pete | Mfe. Co A lure I 

Pr Wh H OS N. Fif Ave ‘ 

S lly-Jones ¢ 649 Railway Exchar Cr 

Ss Ch or New |! tal ( 

st Tool ¢ Cleve ad. Oh 

sw sh Gage { lhe °4 Ww S N ‘ 
Gronk . 1utomat , K 

I T ‘ { Vi t 
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’ . ve. © » P 
Limit Plug Gauge, tyle 10 Hardened and Ground Steel Parallels, Style 150. 





Sine Bar Style 1156 


Bench Plate, Style 210. 





> 4 
Limit Snap Gauge, Style 30. Oi ad 
bs a. al i Z 


— ! Accelerating 
1... Machining and 
Inspecting 


In these days of rising costs and over- 






Limit Snap Gauge, Styte 31. 








Taper Test Gauge, Style 100 











Sine Bar Fixture, Style 12 : ‘j & ; : ; 
— taxed production, it is vitally necessary 
- ‘ ‘ « a¥, 
to have tool room specialties that will Sechiiaadie® Wain, ads Ge 
facilitate operations. 
The burden on this important depart- 
ment can be lessened by T-P Too! Room 
fee... Specialties. This line was developed 
Angle Iron, Style 190. and standardized as a result of our years 
of experience in extensive tool room ; 
: iS a 
operations and production. Measuring Iron, Style 200. 


The T-P line embodies tools of pre- 
cision, genuine usefulness and worth that 


are not rivaled by any similar line of 





products. Ask for our complete catalog. 


Adjustable Toolmakers’ Knee ; a 
Style 170 Box Parallels, Style 160 



































NEW YORK: /a\) = ) | eXC) 8 DETROIT: 
WOOLWORTH | = MAJESTIC 
BUILDING Woonsoa ket. RILUSA BUILDING 

c > 


FOREIGN AGENTS: Alfred Herbert, Ltd., Great Britain, Ireland, China, Japan. 
Societé Anomyme Aux Forges de Vulcain, Paris, France. 
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t ) Mfg. Co., New Britain, Conr hnson Mach. Co., Carlyle 2 Main St.. Mar Designers and manufacturers special t 
Victo Tool Co Waynesboro, Pen: Johnson friction clutches, 8 sizes, both single dies, jigs utters. reamers. gages. mac 
Wahlstrom Tool C« Brooklyr N Y ind double ipacities up to 34.” diam. shaft Also specialize o tool designing 
Wahlstrom Automatic Chuck Tools may ng Weight, 10 t 150 Ib List price $21 Cowdrey Mach. Wks., C. H.. Fitchburg. Mass 
be changed whi pindle is running Made in to $10°%. subject to ts For use on the Davis Machine Tool Co.. W. F., 85 Liberty St 
style i follows: Chucks for straight shank overhead shafting wit ) without pulleys N. Y. City 
$ sizes ke adr s up to 1 as me-way cut-off coupling t ‘ ect the Dodge Tool Co... Grinnell. Iowa 
( fi tape shar sr e i one size se of two shafts a on n hines of all Economic Specialties Co.. Clev nad. Oo 
N Morse taper shank ki s for fee i speex hanges Start Excel Mfg. Co.. Boston, Mass 
whet! i tang or t France R. dA gna arcelona for Spa Fitzgerald & Co.. W. H. J.. 30 Oliver St Bost 
wi Mie. Ce rd. Con: | S.A Andrews and George Yokahama for Jay Franklin Die & Tool Co., Columbus, Ohio 
I ch N ,; or 4 Edwin Wood Pty Hauwe Chambers ] Garvin Mach. Co.. Spring and Varick St.. N Y.C 
M e taper friction tapping Elizabeth St Melbo f \ Australia Globe Machine & Stamping Co., 1250 W. 76th 
le ¢ , sizes Send f our blue t gue giving fu i St.. Cleveland. Ohi 
Whiton Mach. Co., D. E.. New t Conr formatior Grant Mfg. & Machine Co S5 Silliman Ave 
(Lucks, Gear Belt Co Chicags P} lelphia Bridgeport, Conn 
( M line W Davt oO} floore & White Co Philadelphia, Penr Greenfield Tap & Die Corp Machry Divisio 
Chucks, Lathe Oesterleir Mach. ¢ ‘ it Ohio Green field Muss 
4 é Gon é 1 OO Standard Pulley ¢ Cincinnati, O} Hiarris Eng’g Co.. The. H. E., Br rt, ¢ ’ 
Alt Mi ( rR Aa} ' M $ sizes. both single double ip to Hartford Special Mehry. Co Homestead 
| \ i ri } t « imete Ave Hartford, Conn 
‘ \ M | , Ont y lransmis Ba Bea ge Cr 1050 V Hermance Mach. Co Williamsport. Penn 
Cushma ©) ( The H tfo Cor Ru I N y R n LO] 0 ‘ Humboldt Machine & Stamy z Co S110 ~ 
Cicholt ~~ hy igs a St... N ‘ Philade Long Island City. N. ¥ 
8 13 ”" IR” 4 ae ; Pa 6 I Ss ( ¢ Mass l I Ideal Wrapping Machine Co Middletown. N. ¥ 
H mn & Pettis Mf Ce The. New Haven Jefferson St.. Chicago. I International Arms & Fnze Co.. Ine.. Bloomfield 
Cor Ss. A Cable Address Puissant ” West 1 Ce Carl G WW ester. Mass NJ 
New Have Coal and Ash Handling Machinery Krasberg Mf Co... 410-420 Orleans St., Chicago, 
Manu facture ; Seren } chucks Caldwell & S } H. W.. 17th St. and Western Krebs Mfz. Co., 341 E. Ohio St.. Chicago, I! 
Snmemiet ae of atmnl “ handle Ave.. Chicago, II! Langelier Mfg. Co.. Arlington. Cranston. R. | 
neendanent eared acra owe ne ted and Link-Belt Co., Chicago, P elphia Lawson & Ce Inc.. 90 West St.. N. ¥. C 
car wheel chu Pace plat : nd re. Shepard Elect Crane & Hoist Co.. Montour’ Li n Machine Co.. Pawtucket. R. I 
( Falls, N. Y Lindstrom Die, Tool & Gauge W s, Bridgeport 
ton & Se Co. |} W ‘ | ( Coal-Storage Systems Cor 
S ‘ Cable 4 re Hort 5 jsor Link-Belt Co Chicago. P idelphia McCaskey Register Co Alliance Ohio 
I Coils, Electrical Magna Machine Co.. 50 Church St.. N. Y. C 
if ‘ { ve uN t ithe D & W Fuse Co., Prov e, R. I Marvin & Casler Co., Canastota, N. Y 
ick f all styl res fror ar yo" General Electric Co., Schenectady, N. Y Lathe milling machine planer and offset 
Faceplate jav dd b f both Collar, Spacing rng Soom. " . : : 
lathes and bor 7" Reteelt Stasning Co. 051 W. Bort St. Dewolt Meh machine Tost & Die , Roselle N 
Eet m Tool Equip. Co.. ine, t. ¢ Scully-Jones Co., 649 Railway Exchange, Chicag Moween Ge. W.  tedieed Bad ave.. Boston 
Millers } Co.. Millers } M Costas, eet ~ a F , ee “— Modern To Die & Mach. Co., C mbus, Ohio 
Sies af Co Wi . ~~ R nda esset I 1c lla Pe Mulliner Enlune Tool Co I Svra ae N Y 
S Ch k Co New Brita ‘ Collets New Britain Machine Co New RBritair Cc ' 
Elevator Co OS. He Chica iy State Tap & Die Co.. Mansfield, Mass Newt Machine Tool Works 3 ind Vine St 
Mfg. Co.. New | n. ¢ McCrosky Reamer ¢ The, Meadville. Penn Philadelphia Per 
“ e & 4 14 W il § N.Y. ¢ U. S. A. Export Agent: Benjamin Whittaker Perfe m Mach. Wks.. I Buffalo. N. ¥ 
Whiton Mach. Co., D. E.. New I ‘ ! ute St.. Ne ' : teid s. Co.. 167 Oliv St.. Boston, Mass 
Friction tapping stud-setting collets. Spe Rowbott Mach. Co.. The. Waterbury. Co 
Chucks, Magnetic i tt hment 1 be furnished with three Sears-Cr ( Bush Termina <ly 
D & W Fuse Co., Providence, R. I Cable speeds forw erse for differen’ Schroeder Bros. Mfg. Co.. Torrington Cor 
Nonare) toc Sheftic Mach. & Tool Co.. The. Dayto or 
4 it t vertical, sw t f M ‘n Tool Co E Penr U. 8S. A She Engineering Co.. Williamsport. P 
wit t 4 t Chuck ollets ‘ I Ma I ks Sl & Chace Mfg. Co New J 
Hea Mactl Co Ww ester M s \ Rivett Lathe & G ‘ ( 1 District Southworth Mactl Co.. P M 
Cable A ( Heak f Boston, Mass., U. S. A Steele & Condict. Inc.. Jersey City. N. J 
Branct New Yor Cl ‘ I Twist D Go. A laft-Peirce Mfg. Co.. Woonsocket. R. I. Majestic 
, ‘ ati Agents: Great | A Whitney Mfg. Co.. The. H . Ae Bldg.. Detroit: Woolworth Bld N. Y. City 
fre Herbert I Covent I ind Pres ets fo chucks Manufacturers of spe il machines, machine 
Switze ind. A Herbert, Lt I Italy Ss g ts f I straight parts and tools Desig1 ind build tool equip 
Alfre Herbert Lt M H | Post shanks diameter ments s and fixt es 
\ ler sul & Co Rotte ! Russia Compounds, Carbonizing, Case Hardening and Thourot, Paul, 560 W. 36th St.. New York City 
I ff & Co.. Petrogras Tempering l ina Tool & Die Co.. Urbana, Ohik 
Pp s-Artet fach. Co.. Worcester. Mass rican Compound ( i169 Atlant A ve Wade, Walter H., 311 Atlantic Ave., Boston. Mass 
P e Mfg. ¢ W socket, R Mass Weber & Scher Mfg. Co., 24 Scott St.. Newark 
Walker Co.. O. S.. Worcester. M Machine T Cc I :0 Church St N. J 
Chucks, Planer Yor City Weste Tool & Mach. Wks l N th A 
Cit nati Planer Co., ¢ ti. Ohio Instrument & Mfg. ¢ 05 W. 22nd St ™, byl eo , 
D & W Fuse Co., Providence. R ; Yor! ter MM Mach. Wks. 25 tlett St.. W 
ttis Mf C< ’ N . 4 r me te ‘ 
( 7 ‘¢ \ Cable \ ssant Compounds, Cleaning Controllers and Starters, Electric 
‘ ; Oakley Chen Co | mes St WN. Y¥.C Crocker-Wheeler Co Ampere, N. J 
\ turer of S et Bucks Compounds, Cutting, Drilling, crinding, Serew seNCE Electric Co., Schenectad a: 
( et e bot ‘ ‘ ise. 8 Cutting . t he Elec. & Mf Co Pittsburg! Pa 
ge 71) Oa Chen il Co } n St N Y ( Converters 
i t & S Co I WwW ( Swan & h Co 1¢ ) New York Cits ( Fleet Co e , . vy 
~ ‘ ( Co Ne t ‘ exas Con D t jattery P N. ¥ Wag Electric Mfg. ¢ S Tt s M 
Mi Co Ne t ( ‘ y I hanging A.C. to DC, sizes 
Compounds, Pipe-—Joint 125 mperes. single or r yhase 
Chucks, Split = * Smooth-Or Mfe ( Cit N ' a es from °5 to 60 eh, ‘ee 
S “M y . S Compounds, Valve Grindin Conveyors and Elevators (See Elevators 
S » 5 N \ irborundum Co N N. ¥ Cotter Pins 
‘ ‘ ‘ P eas 4 mixture of a4 r St Tool Co Clevela 0 ) 
. : Senace Wa A : I m rains st r m Whitman & Barnes Mfg. Co.. The Akron. Ohio 
~ & « ‘ M fz ‘ N N ; ,or . . . Cotters, Spring 
S I r Walthar M Compressors, Air and Gas Lashes @, Co M. D. Pont uf 
} Decke Mf ( e. 661 Libert St ' . i 
Chucks, Vertical Boring Mill Ralt ai Md. Counterbores 
rd = M hins I ‘ | ( C} ” Pneumat T 1¢ hy Blac. Chi re Ach e 7 Co... ¢ t oO 
‘ holt M hine Co M I \ Genet Elect ( Se} t \ N. ¥ Clevel ['wist Drill Co.. Cle , oO 
hres we geare ) thre four Ingersoll-Rand Co 11 VAY New Yor Det t Twist Drill Co. 644 |} t St D 
mbination, fou om atne t Butte. ¢ Hall M Cc Abingte Mass 
Clamps, Machinists’ und, Chicag Denve ) t F Paso. K M Mfg Cr The t ae t. Com 
& Spence ( i t 4 ville Los Angeles, PI Pittsbure St] 3 National Twist Drill & Tool Co Detroit Miel 
ry ” & Shari Mf ( P ' Seattle Pratt & Whitney Co Hartford. (x 
1 nacher Schlen : & ¢ N Cit s M ery ( ( : | } eig Slocomb Co J 4 y Providence R I 
R Mfe. Co Eris | Age s: ¢ i Ss N IS A I Counters, Revolution 
S ts Co.. L. S.. At Mas ment Paris X 1. } S van Mchy. ¢ Brown Instrument Co. Philadelphia. Pent 
Villiams Co., J. H.. 35 R St.] vn, N.Y Ltd.. Salisbury House KE. ¢ Eng Durant Mfg. Co.. Milwaukee, Wis 
Worthingtor Pun ind Machinery Corporation Root Co.. C. J 100 Stone St Bristol. Conr 
( leuners, : Waste, Gener al z ’ 115 Broadway, New Y City Veeder Mfz Co 15 Sargeant St Hartford 
Oakley Ch ul Co . mes st N. ¥. ¢ Conduits, Interior Cor 
Clocks, Time General Electric Co., Sect ectady, N. Y Revolution and ratchet counters for register 
Caleulagraph Co.. New Y Cit Cones, Friction ing production of machines 
Gisholt Machine Co Madis W Evans Friction Cone C Newton Highlands Countershafts 
Clutches, Friction Mass. Send for Illustrated Catalog N« ) Diamond Machine Co., Providence. R. I 
. iene Phomas ¢ Gree WW Connecting-Rods and Straps Evans Friction Cone Co Newtor Highlands 
lewney Machine Cx Gres ae ne ( ; Standard Gauge Steel Co Beaver Falls. Pen: Mass 
idress: Blevmaco Sta Contract Work Send for Illustrated Catalog No. 5 
types and a ‘ ety of - th singte Alling inder Co. Sodus. N. Y Garvin Mach. Co., Spring and Varick Sts... N. ¥.C 
ible Capacities t + nete Amer in Machine & Foundry Co 5520 Second Norton Grinding Co Worcester, Mass 
sfts for ~ : fing with « hout Ave Brookly N Y Foreign Alfred Herbert Ltd 
pulleys as a coupling to connect the ends Atcheson & Barok Die Tool Co., Columbus, Ohio Coventry, E Milan; Post van der 
shafting: as a tch whicl ects ley Beaver Tool & Eng. Co.. Elgin, Il Burg & Co Iznosskoff & Co., Petro 
to a live shaft where shaft ves ile Becker Milling Machine Co.. Hyde Park. Mass grad; F. W. Horne & Co Tokyo. Japan 
lutch and its attachments re sti wher Berggren & Pearson Machine @o., 21 Canal St Standard Pressed Steel Co., Philadelphia, Penn 
ower is disengaged: ae 8 teh whe + power 7 tf _, c Greenfield. ¥ Countersinks 
s disengaged nd u 1 revolves ~ c icKne 1 as 0 sreenneid s iss reweseter ‘ry ne y, id — 4 , 
11 clutches for high speeds Og ER eee! Blanchard Mach. Co., 64 State St.. Cambridge. Begmates Co., In Wm., 30 Church St.. N. ¥ 
requirement Mass cE > ‘han: 
Brown Co., A. & F.. 79 Barclay St.. N. Y. City. Poston Scale & Mach., Co., 100 Ruggles St Sa S ,_ erss. S 
Brown Engineering Co., 115 No. 3rd § Read Bostor ton, Mass 
ing, Pa Rridgeeport Die & Machine Co., Bridgeport, Conn . la TT: : "een fie 
Conway & Co.. Cincinnati. Ohio 3udd & Ranney Engineering Co ne Te Greenfield Tap & Die Corp., Greenfield, Mass 


Edgemont Machine Co.. Champie and National City Mach. & Tool Wks. Dayton, Ohio Counting and Printing Wheels 
Ave. Dayton. Ohio olumbus Die Tool & Mach. Co.. Columbus. O Doehler Die Casting Co.. Court and Ninth St.. 
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Sirocco Products Solved Their Problem 


In the paper forming room of this company, one of the largest in 
the world, uniform temperature is a necessity. When making a recent 
addition to their plant this company installed four more complete 
“ABC” engine driven Fans, and Heater Units. The illustration be- 


low shows one of the four 11 x 8 A Engines and No. 12 Sirocco Fans. 


You can save money by increasing the efficiency and health of 
your employees. Let our Engineers demonstrate to you how to 
handle your particular industrial heating and ventilating problem. 

Our publication No. 27024, 





“The Comfortable Shop for 





Efficiency,” will interest 
every manufacturer. Free 


on request. 


American Blower Co. 
Detroit, Michigan 


Canadian Sirocco Co., Windsor, Ontario 


Branches in all Large Cities 
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Brooklyn, N. Y Branch oledo, Ohio. Ca Union Twist Drill Co.. Athol, Mass. New York 
ble Doehler, Brooklyn Store 62 Reade St E. W. McKeen Mer-.: 
Counting Machines Philadk eiphia Store: 43 N. 7th St.. S. BE. Weav 
Brown Instrument Co. Philadelphia, Pe er, Mg Chicago Store: 11 S. Clinton St.. G 
Durant Mfg. Co.. Milwaukee. W Ww Lanan r, Mer Detroit Store: 56 Cadillac 
National Scale Co., Chicopee Fa M acs Fg Square. H. B. Kendall, Mer Foreign Agents 
Agt S. Haug Ellingsen & Ch ’ pew Britain (Drills) M arkt & Co 98 100 
\ rton-Griffiths Co andor —_ lerken we d sondor Wrance (Drills 
National Countir M whines for a« rat int Norway. Sweden and De irk. Wilh. Sonesson 
ing of parts and pieces, any materia & Co ; Ma 10 Sw I rali Bex in & 
Root Co., C. J.. 100 Stone St., Bristol, Conr ee 7 I : . 7 Melbo n 
Veeder Mfg. Co 15 Sargeant St Hartford ‘adolf : R, » < —_ : 
Conn ’ ts oO ; 8 
Countings, Shaft a , » a r ; 
Almond Mfg. Co., T. R., Ashburnham, Mass > alee Co. Sy “ ; 
Carnegie Steel Co.. Pittsburgh Ro to Y ee 
Dexter Co., I. H., 27 Walker St w York City N.Y at Pith a > 
Edgemont Machine Co., Champie and ational P White Tool & ; 17 6th 
Ave Dayt Ohio St.. N. W.. Clevelan ev Sup 
Joh - M ach) e Co.. C riyle Ma + L, ' ply Co OF Os C ~ O 
a ge van stn . - "2 Badger Packard M Wis 
‘ I shafting We ght 10 130 Ib I wm. t. a . a. . ; _— 
er f two line shafts or to 4 motor in Cinteeke. eon , = Ont 
to the shaft ; Smith-Booth-Ushe ' . : 
i le ee gp ortia Whitney Mfg. Co., Hartford, Cont 
L = mn. Reon She Py . p - For cutting keyseats for the Woodruff Sys 
\ mo. Swede wre a ~~ & aud bz. tem of Kevinge.”’ 
231 E vabeth St Mi by fe Aue slia be _ Mach. Wks., 25 Bartlett St.. Worces 
Nich son, & Co., W. H., 114 Oregon St.. Wilkes Gadiene. Thread 
St a d = e Steel Co Beaver Fall Penn R vett Lathe & Grinder Co. Brighton, District 
St urd Pressed Steel Co., Philadelphia, Penn of Boston iss.. U. S.A 
‘ranes, Hand (See Hoists, Hand) ype wand R —— Co M7 ON eee ae 
Cranes, Locomotive = 
Lit elt Co., Chicago, Philade i 1 Co ; y , 
Yale & Towne Mfg. Co., 9 E. 40th St. N. ¥. C gt ‘ 15 N. Fra 
Cranes, Traveling 2 E.cC.T wpolis. Ind 
Chisholm-Moore Mfg. Co., Clev 1, Ohio Machine C The, Bridgeport. Conn 
lib tra fer l iernung . Tool Co... Ir :0 Church St.. N. ¥.C 
ines Co.. Rochester, N. Y 
8 Co.,. Ine i vin, Phila Pa ‘urtis Co.. 66 Garden St I igeport 
yr ‘o 111 Broadway. N. Y. C 
F i Works, Det it. Mich ne Tool Co li Rochester. N. ¥ 
ischfeger Co M vaukee. Wis es 3 $1,”. and 6” 
Shepard El. Crane & Hoist Co..Monto Fall N.Y Etna Mact e Co Toledo, Ohio 
Whiting Fdry. Equipment Co Harvey, I Sizes ; ind 4144 
Wright Mfg. Co., Lisbon, Ohio Garvin Mach. Co.. Spring and Varick St.. N. ¥.C. 
Yale & Towne Mfg. Co., 9 E. 40th St.. N. ¥. C r t Machine Co.. Geo Racine Wie 
Crank Pin Turning Mi achines Creenfield Tap & Die Corp., Machinery Division, 
Niles-Bement-Pond 111 rdway. N. ¥. C Greenfield. Mass Se 
Underwood & Co., H. B 1028 Buttonwood St Will handle bar metal in single pieces or mul- 
Philadelphia, Penn tiples up to 10 10” round or square 
Cupolas and Ladles tote | y pasate ; A lied — h .~ Co. of Amer- 
Paxson Co., J. W., 1021 N. Delaware Ave., Phila Gambett ~¥ poly 1 : iris, France; 85 Cours 
Whiting Foundry. Equipment C Harvey, Ill Hurlbut, Rogers Machinery Co.. South Sudbury. 
Cutters, Flue Mass. U.S Cable Hurlbut South Sud 
Clar Squipment Co. (Celfor) hanan, Mich bury Hurlbut’s Cutting-Off and Centering 
Cutters, Gear Machines. two types ‘ sted 
Barber-Colman Co., Ro nserd Ill speed. having inclined tool two 
Brown & Sharpe Mfg. Co., Providence, R. I tools from opposite sides in sat the 
Cleveland Milling Ma nae Co Cleveland, Ohio  ~ “r! —_ operation in half Seven sizes 
ioddard Tool Co., 35 Chicago Ave., Chicago 0 inches. — s 
Natiot al Twist Drill & Tool Ce Detroit, Mich, Matson Machine Co 7 Concord, N H 7 
Standard Tool Co.. Cleveland. Ohio Philadephia. Pe 1” dia.: ordinary up to 7” dia 
> ’ ladelphia enn 
Union Twist Drill Co., Athol, Mass Newton Machine Tool Works, 23rd and Vine St.. 
Cutters, Milling Philadelphia. Pa 
Advance Tool Co., Cincinnati Ohio Peter Bros. Mfc. Co a: 
Barber-Colman Co., Rockford, III Racine Tool & Mach, [are ene Ae Ra 
Side milling cutters, metal slitting saws end cine. Wis 
mill and form cutters of every descr Union Tool Co., Orange. Mass 
Becker Milling Machine Co Hyde Park Mass Vandyck Churchil! Co.. 93 Liberty St.. N. ¥. C 
Rilton Machine Tool Co Housatonk Ave.. Western Tool & Mfc. Co Springfield. Ohio 
on i Co , - . Wm.. 30 Church St.. N. Y Cutting-Off Machines, Pipe (See Pipe Cutting 
City and Threading Machines) 
Brown & Sharpe Mfg. Co., Providence, R. I Cutting-Off Tools 
000 stock sizes Special cutters to order Armstrong Bros. Tool Co 315 N Francisco 
Cleveland Milling Machine Co. Cleveland. Ohio Ave.. Chicago. Tl! 
Snecial cutters. special reamers, formed cut Pratt & Whitney Co., Hartford, Conn 
ters and special tools Union Tool Co., Orange, Mass 
Cowles Tool Compar y Clevela Ol ; a: Cutting Oil Filters (See Oil Filtering Systems) 
Regular ' und — ~ bay 8 i , ut Cutting, Oxy-Acetylene 
Detroit Twist Drill. ~~ 644 t Det t Davis Bournonville Co.. Jersey City N. J 
Gale-Sawyer Co. TI 23 St Bos Internationa Oxygen ¢ 11 Bw ay N. Y.C 
= M Oxweld-Acetylene Co., Chiéas 
rh — ed steel end 1 Kil Stand Cut-Outs, Electrical 
i sizes in stock Snex sizes t D & W Fuse Co., Providence. R. I 
‘ netric Tool Co.. New Have Conn General Electric Co., Schenectady. N. Y 
Geometric adjustable hollow milling t s, for Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa. 
brass finis < and re ‘ ute ts to Be slers. Machinery 
in exact diamet 1 t thread Machinery C w.J 54 Jefferson Ave 
Goddard Tool Co 51 W. Chicago Av cr igo Detroit Mic 
Five-part inter tt At te a Bath & Co., Cyril J.. Leader News Bldg... Cleve 
urate ind 
Goddard & Goddard Co 45 C Sst.. W Bennett Mchy. Co., G. L.. 30 Church St., N. Y. C 
Detroit, Mich Brow! Machinery Co., Providence I 
Milling cutte recut ¢ Carpenter & W iward, Woolworth Bldg New 
nealing Mechanica t York N ¥ 
Hall Mfg. € At M Clift Pratt ¢ ( iti. Ohio 
Illinois Tool Works. Chi i) i Machine 1 Co., W, F.. 85 Liberty St 
Ingersoll Millir Machine ¢ eR I N.Y. ¢ 
Standard ters S} ter M ( E. I 955 Wash. Blvd... Chi 
Ask for t N ( 
Krasbe Mi < t10-4 UO st..4 1! } t & M Supply Co Boston. Mass 
Modern Mfg. ¢ ( Fe M } vy Sales Co 1°? N. Jeffer St. 
N onal T Cle ) ( I 
Side m t meta 1 Fit & Co, W. H. J x) Oliver St Boston 
lar cutter ‘ ‘ M Co.. Sprir d Varick St. N.Y¥C 
tter f ne tt f ( M vy. I nee » Church St NY. € 
lar formed t I I ( th Iron St.. Chicago, Il 
without cha t f \ il H ( & « I 156 Olive St Boston 
formed cutters to temp! Made H ( & ¢ of ¢ go, 625 Washingtor 
both I ‘ 1) 
National Tw I & ‘T ( t. Mict ] ( t Mehvy. ¢ 16 Rw N.Y.C 
Pratt & Wh y 4 I ( K ( I B.A. ¢ ti. Ohio 
Reliance Ste & T Cot ( St N. ¥ Kle & { h Os ¢ St. N. Y. < 
(its Ly i ( $19 At ti Ave Bosto 
Star 1 Tool Co.. ¢ oO Met Mchy. ¢ 16 Penn Ave Pitts 
s Tool Co., Greet Mict y 
I M ( Ph I M & | M ( 17 S. Jeffs 
Mi Co.. } R. I S ( 
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Modern Mchy. Exchange, 52 Walker St.. N. Y. ¢ 

Morris Machinery Co., 93 Chestnut St., Newark 
N. J 

New York Machy, Exchange, 50 Church St 
New York City 

Parmele, Chas. L., 50 Church St.. N. Y. C 

Payne, N. B., 25 Church St., N. Y. C 

Prentiss & Co., Inc., Henry Singer Bldg. N. Y. ¢ 
mmons Mach. Co., Inc., 981 Broadway, Albany 
N. Y 149 Broadway. N. Y. C 

Strong, Homer, 308 State St.. Rochester, N. Y 

Thompson Co. > M 35 S. Clinton St., Chicago 
Il! 

Toomey Ine Frank, 127 N. 3rd St. Phila 
deiphia 

Walsh Machy. Co., M. J.. Milwaukee, Wis 

Ve egut Machy. Co Indianapolis Ind 

Wayne Machinery Co,. Fort Wayne. Ind 

Young Corley & Dolan In« 115 Broadway 


_ Be Ge 
Diamond Tools 


Crafts, Arthur A., & Co., 125 Summer St Be 
tor Mass 

Desmond-Stephan Mfg. Co., Urbana, Ohio 

Dickinson, Thomas L., 64 Nassau St... N. Y. Cit 

Francis & Co.. 50 State St.. Hartford, Conn 
Diamonds and diamond-pointed hand ind 
rinder tools for all mechanical purposes 

Die Making Machines 

Anderson Die Mach. Co., Bridgeport. Conn..U.S.A 
Anderson die-forming machines and cutters fo 
making blanking dies, irrecular-shaped draw 
ing dies and templates, irregular shaped gages 
formers for cams and profiling machines, smal) 
work and metal patterns and similar work 
See advertisement and send fo italog 


Cochrane-Bly Co., Roche 


‘ster 
oO 





Keller Mech. Eng. Co Y 
Thurston Mfg. Co., Pr ie 

Die Stocks 

Bignall & Keeler Machine Wks Edwardsville 


I 
Greenfield T 


field 


ip & Die Corp Divisior 


Greer Mass 
Die Sinking Machines, 


Machry 


Automatie 









wkson Machine Tool Co Jackson, Mich 
Keller Mech. Eng. Co., Brooklyn, N. Y 

Dies, Sheet-metal and Sub-Press (See Tool Work) 

Dies, Threading-Opening 

Eastern Machine Screw Corp... New Haven, Conr 

Errington, F. A $1 Cortlandt St.. N. Y. City 

Geometric Tool Co.. New Haven, Conn 545 W 
Washington Blvd... Chicago, Il Cable Metri 
For all lasses of external serew threads 
any diameter, length and form 

Greenfield Tap & Die Corp., Greenfield. Mass 

Ideal Tool & Mfg. Co.. Beaver Falls. Pa. Bostor 
H B. Eaton & Co Cable Idealdico, New 
York Leon Chapuis. 26 Bd. Magenta, Paris 
A.B Williams Co., Ltd.. Birmingham, Eng 
Sizes 4” 2. oe 2”, for accurate 
fine and ht thread cutting 

Jones & Lamson Machine Co.. Springfield, Vt } 
U. S. A Cable: Turret Branch: Jones & 
Lamson Machine Co., 109 Queen Victoria St 
London. E. C Sizes: Nos. 1, 3, 4, 6 and 9% 
dies Capacities: An automatic opening di 
for use on turret lathes. automatic screw ma 
chines, engine lathes, drill presses, ete wide 
range Fine threads can be cut with laree 
dies without stripping Chasers have specia 
lead control feature, giving accurate pitch 
Foreign Agents Switzerland. France, Spain 
Belgium. F. Auberty & Co 91 Rue de Mau 
beuge. Paris Domestic Agents: E. / Kinsey 
Co., Cincinnati, Ohio and Indianapolis. Ind 
BoyerCampbell Co., Detroit. Mich E. L. Ess 
ley Mchry. Co., Chicago. IJ].: Robinson, Cary 
& Sons Co., St. Paul, Minn Carey Mehry. & 
Supply Co., Baltimore, Md W. M. Pattison 
Supply Co Cleveland. O Barwood- Richards 
Machy. Co., The Bourse, Philadelphia, Penr 

Landis Machine Cv... Waynesboro, Penn 
Rotary die heads %” to 4” Automatic screw 
eutting ! to 1%”. solid adjustable 4”, 1”, 








using the Landis chasers, insuring unchanged 
’ ontour and long life 
*n Tool Co Erie, Pa U A Cable 
erntool Branches: New Tork 50 Church 
Chis ago, 32 N. Clinton St Detroit, Mich 
Sizes Nos. 000 to 12, capacities 51 
Quotation on larger sizes 
Mure *hey Mach. & Tool Co., 64 Porter St., Detroit 
Sizes rome %” to 10”, cutting all styles and 
particularly thread 
Nation 1 Acme Co... The. Cleveland. Ohio 
National Machinery Co. Tiffin, Ohio 
Rickert-Shafer Co Erie. Pa 
Manufacturer Boehm sutomatic adjustat 
die head Sizes 4,” . mn” %&—*" 1”. 1 


1%”*, 2 Py” id 31” +” i, 
5%” to 12” 
Warner & Swasey Co.. Cleveland 
Webster & Perks Toot Co 


Dogs, Lathe and Milling Machine, 


Ohio 


Springfield 


Ohio 


Armstrong Bros. Tool Co., 315 ‘rancisco A\ 
Chicago, Ill 

Page-Storms Drop Forge Co Chicopee. Mass 

Union Tool Co Orang ~ ass 

Williams Co., J. H 33 Ric irds St..Brooklyn, N Y 

Drafting Materials 

American Lead Pencil Co 26 Fifth Ave. N 
Y.. City 

Universal Drafting Mach. Co., Cleveland, Ohio 

Dressers, Grinding Wheel 

Crafts, Arthur A.. & Co.. 125 Summer St B 4 
ton Ss 

Desmond-Stephan Mfg. Co.. Urbana. Ohio 
“Diamo-Carbo” for tool grinding wheels. “Hur 
tington & Sherman” for coarse wheels 

Diamon: Saw & Stamping Works, Buffalo, N. Y 
Trade-mark “Sterling.” . 

Francis & Co., 50 State St.. Hartford. Conn 

Heald Machine Co.. 10 New Bond St.. Worces 
ter. Mass 

M Falls Co.. Millers Falls, M 
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A Rivet a Second 


This the speed of the Grant Rotary 
Vibrating Riveter. 

And in the tightest corners 

The Grant handles any rivet up to 
4-in. shank 

Each Grant-made rivet is smooth 
and true 

We'll gladly show you what the 
Grants are doing. 


Grant Mfg. & Machine Company 
85 Silliman Avenue, Bridgeport, Conn. 
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BRUBAKER 





A sharp, accurate thread 
has much to do with the final 
quality of your product. 


You can rest assured that 
“Brubaker” is always the sign 
of this clean-cut thread, so ab- 
solutely essential. 


“Brubaker” on Taps, Dies, 
Reamers, Screw Plates, re- 
flects a solid background of 
many years striving toward 
the greatest tool improvement. 





W. L. Brubaker & 


Bros. 


50 Church Street 
New York: 
Factory, Millersburg, Pa. 
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AMERICAN MACHINIST 


Nils Rer t-P ( 1] ‘ New York 
Drilling Machines, Drill 
and Milling 
Machines, Multiple Spindle 

Ww I x bs KR y St Rogek 


Horizontal (See Boring 


ing Machines, Horizontal) 
Drilling 


Bat ( 


Prilling Machines, Pneumatic 
‘ ( Cc 








I 1 a Vine 
St | } Pe 
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Ww 
Drilling Machines, Radial 
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‘ ; Ss t t 
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t ; ft ¢ th < ge S 
tf A , 4 ‘ 
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f ' rect 
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See uivertis t 14 115 
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I ast I AA steel 
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1 spe box ‘ } high-speed radial 
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int speed mot i box drive All 
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t Pla hiel it s with air 
Dres Machine 7 Ce 11 W. Me-Mick 
‘ Ave | iti ?) Cable Dreses 
>< ei Pla ae i 4% oF aa Sk cond 
v sa a” fg 7 Cone ed variator (single 
I €) ’ motor 
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Sizes H speed ma fact g, 2’, 21 3 
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o r ves 
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April 4, 1918 Buy Liberty Bonds We have got to win this ai. 


rhe Bay State Tap is the Mam- 
moth of Tool Durability The steel 
is of fnest quality, carefully hard- 
ened Throuchout,. the workman- 
ship reflects a thoroughness at- 
tained only by experts and by un- 
limited experience Combined 
with this Mammoth Strength, the 
Bay State Tools evince an equally 
high plane of Accuracy, Uniformity 


and Finish 


Our 100-page Catalog contains the 
stories of these Mammoth Tools. 


Bay State Tap & Die Co. 
Mansfield, Mass., U. S. A. 





April 4, 1918 Buy Liberty Bonds—We have got to win this war. 
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Perfect Control 


Just where a man’s hand naturally 



















. reaches for it—and the action is fast and 
positive—so essential in a manufacturing 


machine. 


Briggs Millers 


are the one best bet for your plant if you 
do gang or form milling of steel parts for 


guns, automobiles, etc. And they are 





ideal as well for general use in the tool- 


room or machine shop. 


A line today will bring the Briggs 
Bulletin to you in the next mail— 
write for it now. 


Gooley & Edlund, Inc., Cortland, N. Y. 


Domestic Agents: The Cleveland Tool & Supply Co., Cleveland, Ohio 
and Bowman-Blackman Machine Tool Co., St. Louis, Mo. 
Foreign Agents: Allied Machinery Co. of America, Paris, Petrograd 
Zurich, Turin, Barcelona; C. W. Burton, Griffiths & Co., Ltd., London 
Manchester and Glasgow; Andrews & George Co., Tokyo, 














Just throw the switch and—grind! 


It’s a “D & W” Magnetic Chuck 


Don’t clamp it—don’t strap it—don’t bolt it on. Don’t waste 
that time—for the “D & W grips tight. If you want to save time, 
increase production and grind more accurately you'll find that 
“T) & W” Magnetic Chucks will do the same for you as they have for others—namely, 
speed production. And they are proof against adverse shop conditions—heat, moisture, 
oil, etc. Write for Circular 206-A describing them. 


D & W Fuse Company 


; Providence, R. I. 
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Are your turret lathes and screw machines 
equipped with Modern Die-Heads? 


If not, you should investigate the Modern at once if 
you desire to promote the efficiency of the work you 
are doing and the scope of the work you can do in 
your thread cutting department. 





Modern Self-Opening Dies are as efficient on large diameters 
as small—they are universal in their utility, in that any form 
or pitch, right- or left-hand thread of any diameter within the 
capacity of the respective heads can be successfully cut with 
a single style. Above is a Modern of 13-in. capacity as applied 
to one of the most prominent turret lathes. Progressive nian- 
ufacturers everywhere have realized the advantage of 


eguipping with Moderns. 


Service is our watchword 


Write us for further information—our 
service bulletin is free for the asking. 


Modern Tool Company 


Main Office and Works: Fourth and French Streets, Erie, Pa. 
Chicago Office: 32 N. Clinton Street 


New York Office: 2 Rector Street 
Dercroit Office: 1223 Dime Bank Building 


F. Wesley Parker. Res. Engr. and Export Mér., 2 Rector St.. New York 


















374 Buying 
F. W. Horne Co., Japan. Wilh. Sonesson & Co., 
Ltd., Sweden, Denmark and Norway. Post Van 
der Burge & Co., Holland Iznosskofi & Co.., 
Russia 

Landis Tooi Co Waynesboro, Penn Cable 
Universal and plain sizes Universal No. 1 
No. 1%. No. 2, No. 3, No. 4. Nos. 2, 3 and 

4 are also built with 16” swing. and are used 
for finishing tools and a variety of straight 
or taper parts, both external and internal At 
tachments, such as magnetic chuck, gear-cut 
ter attachment, side mili grinding attachment 
etc Plain Sizes 6”, 10”, 12”. 20”, 30 10” 
swings in standard lengths These manufac 
turing machines are intended for finishing 
straight and taper spindles, shafts, rolls, tub 
ing and all other work within their range 
which can be revolved on dead centers Plain 
machines also built with gap in the bed to 
suit the location of the projection on the work, 
16” and 20” swing Especially valuable for 
erinding locomotive piston rods 

Middlesex Mach. Co.. Inc Middletown, Cor 
Modern Tool Co., Erie, Pa.. U. S. A Cable Ad 
dress Moderntool Branches: 50 Church St.., 
New York: 32 N. Clinton St.. Chicago; Detroit, 
Plain machines—2 sizes, 8 in. swing by 18 in 
and 30 in. between centers: 4 sizes, 12” swing 
by 234°. 36” $8” and 60” between centers 
4 sizes, 16” swine by 24”, 36”, 48” and 60” 
between centers: 6” or 8” width wheel "iving 
belts Single purpose machines without power 
crossfeed or power longitudinal feed: 3 sizes, 
12” swing by 24”. 3 and 48” between cen- 
ters Universal No. 3 External and internal 
in combination 13” swing. 40” between centers 
Morse Twist Drill & Mach. Co., New Bedford, 
Mass 
Norton Grinding Co.. Worcester, Mass 
Foreign Agent Alfred Herbert, Ltd., Coven- 
try. Ene Paris. Milan: Post van der Burg 
& Co., Holland: Ibnosskoff & Co., Petrograd; F 


W. Horne & C Tokyo. Japan 


Oesterlein Machine Co., Cincinnati, Ohio, U. S 
Cable Address Oesterlein, Cincinnati.” 
For emall work, particularly in tool room. Has 
water and automatic table feed 
See advertisement 

Ott Grinder Co Indianapolis, Ind Cable Ad 
dress Ottgrind 
Universal No. 1—5” x 16”, No, 2—9” x 26”, 
for general toolroom service and variety manu- 
facturing grinding, both external and internal 
Piain, two sizes. 5” x 12” and 8” x 30”. for 
production grinding, straight and taper 

Pratt & Whitney Co Hartford, Conn 

Rivett Lathe & Grinder Co. Brighton. District 
of Boston. Mass., U. 8S. 4 

Taft-Peirce Mfg. Co.. Woonsocket, R. I 

Universal Grinding Mach. Co., Fitchburg, Mass 


Van Norman Machine Tool Co., Wilbraham Ave 
Springfield, Mass 


Walker Co.. O. S.. Worcester, Mass 

















Webster & Perks Tool Co Springfield. Ohio 
1 size 10 x 30 

Whitney & Son, Baxter D.. Winchendon, Mass 
Cable address Whitney Winchendon No 
"3 eylinder gerinding machines made from 
Brown & Sharpe designs for all varieties of 
internal grin< g where it is impractical to re 
volve the work, especially gas and gcasolene 
engine cylinders Capacity grinds holes 3 
to 7” diameter 14” deep 

Grinding Machines, Die 

Abrasive Mach. Tool Co.. East Provide e. R. I 

Bigenall & Keeler Machine Co., Edwardsville, Il 
Cable ikeeler 

Blanchard Machine Co The, Cambr Mass 
See Grinding Machines, Surface.’ 

Blake & Johnson Co., The, Waterb y. C n 

Rrdgeport Die & Machine Co., Bridge} t. Conn 

Diamond Machine Co Providence R I 

Fr Co Warren Ff Westboro. Mass 

Geometr Tool C New Haven, Cor 45 WwW 
Washington Blvd., Chicago, Tl! Cable Metric 
Geo ane r che grinae f ? 
iny make of thread chaser. whet! standard 
r special 

Heald Mactl e Co Worceate Ma I S_A 
Cat Address Heald.” Br h New York 
Chicago, Detroit, Cleveland, Cincin: 
Foreign Agents: Alfred Herbert. Ltd.. I md 
Italy France Switzerland. Spain and Portugal 
F. W. Horne C Japan. Wilh. Sonesson & C 
Ltd... Sweden. Denmark and Norway Post Va 
der Budge & Ci Holland Iznoss ff & C 
¥ 

Mid Mach. Co. I Middlet ( 

Murcehey Machine Tool Co 64 Porter St De 
troit. Mich 

Nat il Machinery Co.. Tiffin. Ohio 

Noble & Westbrook Mfg. C Asylum St 
Hartford, Conn 

Grinding Machines, Dise 

Arn « Bros. Tool Co 315 N. Francisco 
AY ‘ ico, Il 

Besly & { Charles H Chicago, Il Works at 
Te t Ww 

Single (} ontal) spindle—No. of egrince 1 
mm. Ss, I 14 17, Zi Size disc wheel beg 
18 Ab hed r ,’ and hd 8 6” and iu oO” 
ta) Double (horizontal) spindle N of 
F fer: 26. 6. Size of di wheel: 18”, 20” 
Patternmakers'’ grinders Each size made in 3 
types A type dise whee 1 worktable one 
end: B type. dise wheel and worktable both 
ends: C type. dise wheel and worktable one end 
roll sanding attachment at other end. Size disc 
wheel: 30”, 40°. Vertical spindle or gravity 
feed di crinder Size dise wheel, 53” 

Diamond Machine Co., Providence, Ff. I 

Gardner Machine Co Beloit, Wis 

G-S Machine Tool Co Fitcht ge. Mass 

Landis Machine Co.. Waynesboro. Penn 

Patch & Sons Co., S. B.. Stre wr, Il 

Ransom Mfg. Co., Oshkosh. Wis 

Rowbottom Machine Co.. Waterbury. Conn 


AMERICAN 


Grinding Machines, Drill 

Grand Rapids Grinding Mach. Co 33 Ottawa 
Ave 7. W.. Grand Rapids, Mich 

Greenfield Tap & Die Corp Machry. Division 
Greenfield Mass 

La Salle Machine & Tool Co., La Salle, Il 

Safety Emery Wheel Co., Larch St.. Springfield. 
Ohio 

Seliers & Co.. Inc.. Wm., Philadelphia, Penn 

U. 8. Electrical Tool Co., Cincinnati, Ohio 

Wilmarth & Morman Co 2187 Monroe Ave 
N. W., Grand Rapids, Mich 
Makers of new Yankee drill grinder which has 
only two adjustments for grinding any drill 
lllustrated catalog gives full description 

Grinding Machines, Electric 

U. S. Electrical Tool Co.. Cincinnati, Ohio 

Grinding Machines, Face 

Blanchard Machine Co., The. Cambridge, Mass 


See “Grinding Machines, Surface.” 

Diamond Machine Co.. Providence, R. I 
For facing off locomotive cuide bars, automo 
bile crank cases, motor frames, et 30” ring 
wheel Work up to 84” in length, 24%” in 
height with guard flap removed and up to 17” 
with guard flap in place. Belt or motor driven 
15-hp. standard type motor 

Persons-Arter Mach Co Worcester Mass., 
owe 
Rotary. built in two sizes, 8 and 12 in. diam 
eter, and both accommodate 13 inches under 
full-size 12-in. wheel Equipped with P. A. 
magnetic chuck Send for catalog and see ad- 


vertisement 
Grinding Machines, Floor 
Blake & Johnson Co., The. Waterbury. Conn. 
Blount Co.. J. G.. Woodland St., Everett, Mass. 
Diamond Machine Co., Providence, R. I 
Forbes & Myers. 170 Union St.. Worcester, Mass. 





G-S Machine Tool Co Fitchburg, Mass 

Marschke Mfg. Co., Indianapolis. Ind 
Equipped with either A. C. or D. C. motors 

Noble & Westbrook Mfg. Co 9 Asylum St., 
Hartford, Conn 

Norton Co., Worcester. Mass 

Patch & Sons Co., S. B., Streator, IIL. 

Safety Emery Wheel Co., Larch St., Springfield, 
Ohio 

Webster & Perks Too! Co. Springfield, Ohio. 

Grinding Machines, Gage 

Abrasive Mach. Tool Co., East Providence, R. I 

Bridgeport Die & Machine Co., Bridgeport, Conn. 

Fraser Co Warren F Westboro. Mass 

Rivett Lathe & Grinder Co. Brighton, District 
of Boston, Mass., U. S. A 
For plug and ring gages 

Grinding Machines, Internal 

Brown & Sharpe Mfg. Co., Providence. R. I 

Bryant Chucking Grinder Co., Springfield, Vt. 

Cincinnati Grinder Co., Cincinnati, Ohio 

Fraser Co.. Warren F.. Westboro. Mass 

Garvin Mach. Co., Spring and Varick St., N.Y.C. 

Greenfield Machine Co., Greenfield. Mass 

Greenfield Tap & Die Corp Machry. Division, 
Greenfield Mass 

Heald Machine Co., Worcester. Mass., U. S. A. 
Cable Address Heald Branches: New York, 
Chicago, Detroit, Cleveland. Cincinnati 
Foreign Agents: Alfred Herbert, Ltd.. England, 
Italy. France, Switzerland. Spain and Portugal. 
*» W. Horne Co., Japan. Wilh. Sonesson & Co., 

‘ Norway. Post Van 





Sweden, Denmark and 
Burg & Co Holland 
Russi 


Iznosskoff & Co., 
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Landis Tool Co Waynesbor« Penn Cable 
Landis, Waynesboro 
For straight or taper inter grinding, fix 
tures for these machines w gr? 1 holes \4” 
diam. or larger and up to 1° l 4 

Middlesex Mach. Co.. In M w Conn. 

Ott Grinder Co Indianapolis. Ind 

Pratt & Whitney Co.. Hartford. ¢ r 

Rivett Lathe & Grinder Co Br ton, District 
of Boston Mass I Ss A Cable Address 
Edrivett 
Two sizes, full automatic No. 103 will grind 
holes from '/,,” to 2” diameter and has a 
le t nal feed ur to ‘- No 106 will 
gr 1} s from % to 8 eter and has 
longit nal feed of & 

laft-Pe e Mfz. Co Ww socke R. I 

Universal Crinding Mach. Co., Fitchburg. Mass 

I Ss Electrical Tool Co Cir t Ohio 

Van Norman Machine Tool Co., Wilbraham Ave 
Springfield, Mass. Cable ~ Vannorman.” 

Wal ‘ oO Ss Worceste M s 

Whitney & Son. Baxter D.. Winches or Mass 
Cable address Whitney Ww hendo No 
a3 y ! grinding machines made from 
Browne & Sharpe designs. for vVaneties of 
internal grinding. where it ractical to 
revolve the work, especially gas and gasoline 
engine vl ~ Capacity rinds holes 3” 
to 7” diameter 14 deep 

Grinding Machines, Portable 

Armstrong-Blum Mfg Co 347 N Francisco 
Ave Ch Ill 

Chicago Pneumatic Tool Co., Chicago, Tl 

Clark Electric Co., Inc., Jas., Jr.. Louisville, Ky. 

Cleveland Pneumatic Tool Co., Cleveland, Ohio 

Gem Mfg. Co Fulton & Goebel Sts. N. E 
Pittsburgh. Pen: 

Neil & Smith Electrix Co.. Cincinnati, Ohio 

Stow Mfg. Co sing 1 N 7 

tl’. S. Electrical Tool j innati, Ohio 

Van Dorn Electric Tool Co.. The. Cleveland, Ohio 

Wisconsin Electric Co.. 1514 Dumore Bldg., Ra- 
cine Wis 
High-speed portable electric grinder for grind- 
ing hardened tools. dies and gages and for re- 
grinding valve seats, cylinders and bearings 
Three styles Equipment A, for average tool- 
room use. speed 30.000 r.p.m internal spin- 
die and 10.000 r.pm. on the motor spindle 
Equipment B for deep internal work. has 10” 
extension arm Speed 10.000 rp 

ment C is Button Die grinder 
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spindle and chuck Speed 50,000 r.p.m. All 
types furnished complete with set of wheels, 
cutter grinder, rest, cross-feed lever, cord and 
plug 

Grinding Machines, Radial 

Fenn Mfg. Co., Hartford, Conn. 

Landis Tool Co.. Waynesboro, Penn. Cable: 
Landis, Waynesboro 

Rivett Lathe & Grinder Co., Brighton, Diatrict 
of Boston, Mass., U. S. A Cable #ddress 


Edrivett 
Three sizes 


No 


205, 


hand operated, for work 
I . 


up to 3%”. automatic up to 10” On Rivett 
radial grinders you can grind inside and out 
side radial, thrust radial and balls and sockets 
all on the one machine 


Van Norman Machine Tool Co.., 


Wilbraham Ave., 


Springfield. Mass Ss. A Cable Address 
**Vannorman." Radial (Oscillating) Grinder 
for internal Ball-race grooves Radial (Oscil 
lating) Grinder, for grinding two-row internal 
Ball-race grooves, with but one chucking of 
the work. Radial (Oscillating) Grinder, for 
end thrust rings 

Grinding Machines, Ring Wheel 

Besly & Co., Charles H., Chicago, Ill Works at 


Beloit, Wis 
Single spindle 
18”, 24”. 30” 


size wheels 16 
Double spindle, size wheels, 18 
Beloit, Wis 


Gardner Machine Co.., 


Webster & Perks Tool Co. 


10”, 12”, 15”, 16” 


” 


Springfield. Ohio 


Grinding Machines, Snagging 


Blount Co.. J. G.., 
Machine Co 
Machine & 
Walker Co. O. § 

Webster & Perks Tool Co., 


Diamond 
La Salle 


Woodland St 


Tool Co.. La 
Worcester 


Mass 
Ill 


Everett 
Providence, R. 1 
Salle 
Mass 


Springfield, Ohio 


Grinding Machines, Surface 


Abrasive Mach. Tool Co., East Providence, R. I 
Abrasive surface ernding machine is very 
rigid, being 5U% heavier than any other ma 
chine of its type: the frame is a one-piece 
casting resting upon three points, which in 
sures maximum resistance to distortion in 
sures the original vccurate alignment, both 
longitudinal and traverse travel of the table 
is automatic in either direction: can be fur 
nished with a wet erinding attachment and 
an exhauster attachment. if desired; each ma 
chine is arranged for direct connected motor 
drive if desired 
See advertisement anc send for catalog 


Blake & Johnson Co.. 


The 


Waterbury, Conn 


Blanchard Machine Co., The. 64 State St., Cam 
bridge, Mass Cable Address Blanchmach, 
Boston Vertical spindle, rotary table type 
built in one size: range 30” diameter x 1°” 
high: either 26” or 30” Blanchard one-piece 
steel magnetic chuck: wheel 16” or 18” diam 
eter, rim 1%” or 144” wide; built with direct 
motor drive (20 hp. A.C. motor in wheel 
head) floor motor drive overhead motor 
drive; or countershaft drive Weight approx 
imately 9000 Ib. Extremely massive and rigid 
design: with 3-point column support for main 
taining original accuracy 8-geared speeds for 
chuck: power feed: power raise and lower de 
vice for wheel head: large water pump of the 
submerged centrifugal type supplying water 
both inside and outside the wheel. Adapted to 
flat surfacing of castings. forgings. stamping 
et either rough or machined, hard or soft. 
Magnetic chuck holds rough castings and forg 
ings securely 
Foreign Agents: Burton, Griffiths Co.. London 
Aux Forges de Vulcain, Paris: Allied Machin 
ery Co. of America, Turin, Milan and Zurich 
Bridgeport Die & Mach. Co Bridgeport, Co 
Brown & Sharpe Mfge. Co Providence. R. I 
One size Grinds work 18”x6”"x9\%” in 

Diamond Machine Co... Providence, R. I 
For grinding dies of all classes, scale beams 
jigs, surfacing magnetic chucks. surfacing mill 
ing machine tables, surfacing knife grinders 
general and miscellaneous surfacing, ete. Four 
sizes to grind 24”, 36”, 48”, 60” in length, 1°” 
in width, 12” in height under 12” wheel. Extra 
width and height at extra price Furnished 
belt or motor driven (Special motor.) 

Fraser Co Warren F Westboro, Mass 

Garvin Mach. Co., Spring and Varick St., N. Y. ¢ 

Heald Machine Co.. Worcester. Mass.. U. S. A 
Cable Address: “Heald.” Branches: New York 
Chicago, Detroit, Cleveland. Cincinnati 
Foreign Agents: Alfred Herbert, Ltd.. Bngland 
Italy, France, Switzerland. Spain and Portugal 
F. W. Horne Co.. Japan. Wilh. Sonesson & Co 
Ltd.. Sweden, Denmark and Norway. Post Van 
der Burg & Co Holland Iznosskoff & Co 
Russia 

La Salle Machine & Tool Co. La Salle, Ill 

Middlesex Mach. Co., Inc., Middletown, Conr 

New Jersey Machinery Exchange, Newark, N. J 
Graduated feeds, taper spindle, 15”x5” sur- 
face, 8” traverse. 914” vertical movement 


Noble & 
Hartford. Co 


Wontieore 


ok Mfg 


Co.. 9 Asylum S8t., 








Patch & Sons Co Ss. B Streator, Til 

Persons-Arter Mach Co Worcester Mass 
U. S. A. Model A rotary surface grinder, built 
in two sizes. 8 and 12 in. diameter. and both 
accommodate 12 in und ill-size 12-i 
wheel. Equipped with P. A. magnetic chuck 
Send for catalog and see advertisement 

Pratt & Whitney Co Hartford, Conn 

Reid Bros. Co., 167 Oliver St joston, Mass 
Reid No. 2 surface grinder with quick-startine 
and stopping device for work 18 long 6 
wide and 12” hig 

Rowbottom Mach. Co.. The, Waterbury. Conn 

Safety Emery Wheel Co., Larch St.. Springfield 
Ohio 

Taft-Peirce Mfg. Co.. Woonsocket 


Universal Grinding Mach 
Walker Co. O. S 
Morman 


Wilmarth & 
N. W Grand 


Rapids 


Worcester. Mas 


I 
Co., Fitchburg, Mass 


Co 9187 Monroe Ave 


Mich 


























April 4, 1918 


Buy Liberty Bonds—We have got to win this war. 37 





or 








The Motor Driven 


Oliver Lathe 


An Engine Lathe that combines all the 
features for efficient toolroom and man- 
ufacturing work, together with the ad- 
vantages of individual motor drive. 


It is the 16-inch Heavy Duty “Oliver” 
that has revolutionized lathe work in 
many a shop. 


But it is only one of the many types of 
which the “Oliver Line” is comprised. 
To say that Oliver Lathes are accurate 
would be a platitude. But to give 
performance proof that each type of 
“Oliver” has been developed to a point 
that brings more than ordinary satisfac- 
tion, is a distinct departure. 


Shall we show you? Sim- 


ply ask for Bulletin. 


Oliver Machinery Co. 


No. 6 Coldbrook Street 
Grand Rapids, Mich. 
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e * E 
No. 1 Horizontal Miller 
( Longitudinal Feed.......... 16 in. = 
CAPACITY: 4 Transverse Feed........... 5 in. 
| Vertical Feed............ . 5in. 
Table Surface, 24 x 514 in. 
Simple of operation, sturdy and dependable, this 
machine offers exceptional advantages on many opera : 
tions. Grooving taps, fluting reamers, milling keyseats 


with either plain milling cutter, Woodruff cutter or 
end mill, are a few of the jobs where this machine can 
show a saving. 


Catalog “M” and full details on request. 


The Bickett Machine & Mfg. Co. 


CINCINNATI, OHIO, U.S. A. 


TLL ALATA 
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Grinding Machines, Tool Grirdstones and Frames Nort Engineering Works, Detroit, Mich 
Ta . ‘ a pt P Oliver Mac! y Co.. ¢ ; s M Paw e & Harnischfeger Co., Milwaukee, Wis 
j —_— l , , ; 4 . — . Shepa El. Crane & Hoist Co.. Montour Falls 
Grinding iachines, niversa Guards Abrasive Wheel N. ¥ 
\ ve ¢ t ft PI f Penn Webster & Perks T ( ~ z fis oO ) Sprague Electric Wks.. 527 W. 34th St.. N. ¥.C 
h O 66 W. R h St.. Chicago , Westinghouse Elec. & Mfg. Co., E. Pittsburgh. Pa 
, rp Gun-Barrel Machinery fence = ty pa ee : “ > a : 
. W rhe es Pratt & Whitney Co Bastfasd ¢ . Yale & Towne Mfg. Co., 9 E. 40th St.. N. Y. ¢ 
‘ ae, Carbs S & Chace Mfg. ¢ N NJ Hoists, Hand 
‘ ry Hammers, Compressed Alr Caldwell & Son Co.. R. W i7th St. and Wester 
’ : f Cleveland Pneumati r ( Cleveland. Ohio Ave.. Chicago, Ill 
‘ } Buffalo } ndry & Mach. ¢ Buff . w. ¥ Canton Foundry & Mach. Co., The, Canto Ohi« 
g } t S & ¢ Mfc. ¢ . ‘ Chisholn ore Mfg. Co Cleveland. Ohio 
: t ! t HMammers, Drop Cy ye high peed Moore unti-fr 
, gs & Sy er C« H { ‘ St i screw Direct differentia 
t ( Bradley & S Cc. ¢ s hs y Ford Chain Block & Mfg. Co., 140 W. Oxford St 
Buffalo Foundry & Mach. ¢ ff | Ph phia, Pent 
& Ss Mix. e, B Nijes-Bement-Pond ¢ 111 Br iw. N.Y. Cc. Harri n, Son & Co., Inc., Ed., Philadelphia 
‘ sti Gr ‘ ( < t oO Foledo Machine & To ‘ I » Ohio Rea Ch lock Co... Reading. P 
ra ( Wa is Westboro. Mass Ww ht Mfe. Co Lis 1, Ohio 
. Hammers, Motor Driven ry . i o* ¢ iff 
} 1 } : miu - - MI _ 1s A hol s i 
h im y) rien aurfa , Haat ‘ ( . - fee : Get Catal M_1¢ 
h tua v t n “ te : nd Yale & Tow Mfg. < 9 E. 40th St.. N. ¥. C 
: 1 :, : Rammers, ogee ge ‘ fo) NY Hoists, Pneumatk 
( > _# ti r ( Cc - nd. Ohio fr KR vo 11 Broadway, New Yor on 
os On ica a Whit y Equipment Co., Harvey. II 
- ; tt _ . a Wortt t Pun ind M hinery 
Grand Rapids Grinding Mach. ¢ Ottawa rs R ( 11 vay. New York City 11 idway, New York City 
. v ¢ Rapids. Mict ; iy, New k 
. irand — ’ fich Hammers, Power : Hose, Steel 
I & « E. W.1A St.. Brookly ae | t Ww . —- W 24th St. N. ¥ 
Rra & Ss gq ¢ S N Y , 
‘ . ww ‘ ff» N.Y Hydraulic Machinery 
. ‘ on “NY ( { rt Ne N. J 
( . | & Mac " ‘ 9 N th St Igniters, Gas Engine 
| } Pp Doehle I Cast ( Court and Ninth St 
, ’ 
‘ I ( \ « } Self . b n N. ¥ 
- t t tor arive ™ Index Centers and Dividing Heads 
‘ . t ( ] va N. Y¥. ¢ ( N oO 
3 r + ] 
het? 4 Indicators, Speed and Test 
s ! \ ‘ I ( te Ny . SY ¥ & SI , ' ‘ Pp R. I 
\\ M & ¢ ( ( N y 
Hammers, Riveting and Chippin Nort ‘ ‘ Wor , “ 
R ‘ ete : . k \ \ bert ( 
ul a R ( ] ‘ y tr D NI 1 \ & 
‘ = i i | \ ‘ 
\ x 
Hangers, Shaftine S ( S At 
{ p \ ‘ S t S 
‘ ‘ 
& s M ( R I 
; ‘ , N y Inspectors 
‘ , ‘ g ‘ 1 t | ( Hartf ( 
( Cal \ ( i s Instruments, Hardness Testing 
‘ ‘ ‘ 3 ' f-aligcnir : ; Ao ; ‘ 
4 , R 7 
_ A Instruments, Metal Testing 
‘ . 7 - as , a ‘ \ - tt Ss Ne ‘ 
ris Wheels & M ( R rd. Pa. dacks, Hydreulic 
\ I S St ‘ Penn I & « I S N 
‘ > ~~ } ft ha era Wat St ‘ j ( } St N y ( 
I tershaft Jacks, Plaret 
a t collars Armst Co 115 N 
‘ Hardening, Case-Hardenin ind Tempering \ ( 
I I ‘ rd. Mi. Japans 
‘ & N. J Er M tx ¢ Erie, P 
Rs ’ ent & } ‘ sand r @ . eC - m. Beookts 
y G . 
‘ S ot he Jigs and Fixtures (See Tool Work) 
S Kettles, Soda 
a \ & 4 Iu 4 St Br klyn | 5 .& S Mf ( P ‘ R. I 
Hardness Testing Apparatus ‘ x M : Hartford. Co 
4 f ; 4 Ir ' Qe i cit M I r & } ¢ Co 
r - MN 
( 4 ‘ At M 3 
Shore 1 ‘ ment & Mf Co > W St Keyseating Machines 
Ww ( ( | S.A New ¥ City oO} 
} MN S A S \ N 0 70 y N ; 
' or Hardware, Mis« ; ' ~_ N 1, N ‘ 
. 4 ‘ oo Ss ~ . 

: I Mi Co.. ] R f N. ¥ 
in Heating and Ventilating Equipment Sis, \ ke if to 1’ N : area 
atl \ f t oe 

7" am ae : S N.Y ae it iis Delia Cin Col 

; ' . . 
bad r to Hobbing Machines I 
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secs teh N Pp ‘ 117 \ \ { 
, 1000 Keys, Machine 
‘ Det t 7 ) ( 644 Fort St Det 
‘ it = @ ; 
f ’ 
S S ( Falls P 
( Ww M Cc The t er » 
us ‘ +} Ww ¢ 
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. v" ‘ ] R s N.Y 
- . , 2 4 3 . ws Knives, Machine 
‘ n ° -'a Sir M ‘ M 
. Vine St 
Knur! Holders 
Hobs F AY | ( Pp R I 
( R f : ‘ " 
R C ets Ww ( Iu R St 
tt Lamp Brackets, Adjustable 
Mot Reamer ¢ Meadvil Pa 
S ‘ we ‘ “17 Sy ry St Cir nnati O 
’ ‘ S wif ‘ R I Lamps, Electric , 
; ‘ ( M Jene' ».. § t N. ¥ 
\ ‘ » West & M ( Pittsb 
Se . ‘ ‘ | Lathe Attachments 
4 teel Iso Ame ( R. « Walthan Mass 
Tyalt M ( 1a » AV by ( 
Grinding and Polishing Mach ners , Nat r ‘ Oo ) aa e ¢ I wm Te 
S ‘ ‘ | ( \ 2 i. [ } Cc | t ( 
a Hoists ~etric R t & Grinder ¢ ht Dist 
Cre v p ‘ N J M U.S.A 
; & | e Mfg. ¢ td.. N NJ 
‘ . N V ¢ Ww ms & ¢ 1.H..35 Richards St. Brooklyn.N.Y 
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30-INCH INSTANTANEOUS CHANGE GEAR ENGINE LATHE 
Double Back Geared Double Plate Apron 


THE BOYE & EMMES MACHINE TOOL CO. 


2245 to 2251 Spring Grove Avenue, Cincinnati, Ohio, U.S. A. 








Double Thread 
18 in. Long—Cut 
in 50 Minutes 
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This job—not an extraordinary one- 
was done on the Automatic Thread- 
ing Lathe. The material is cold 
rolled steel—18-in. of thread——2' in. 


dia. with a 2-in. lead. The nut is 
made of cast iron and was cut in one 
hour ind fifteen ~=—s minutes. These 


parts needed no further finishing after 


being removed 


‘The Automatic has given great satis 
faction on shell and shrapnel work 
We have prepared some _ interestin 
intormation upon this machine and its 


wide application. May we send it? 


Gor The Automatic Machine Co. 


Complete 
Details Bridgeport, Conn., U. S. A. 
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Lathe Dogs @uted geared head for belt and for motor drive. Rahn Larmon Co., The, Cincinnati, Ohio 
Billings & Spencer Co., Hartford, Conn Quick change gear type and patented top V- Also complete line of gap lathes, 
Lithe Pans bed. See our advertisemer t on pages 14 and 15. Reed-Prentice Co 7 Worcester M iss. 
Brown & Sharpe Mfg. Co.. Providence, R. I. Barnes Co., W. F. & John, 1995 Ruby St., Rock- Seven sizes, 10” to 24 Cone or gear head. 
New et Cc va - : ford, Ill English or metric lead screws Compound or 
New Britain Machine Co.. New Britain, Conn, ‘ a ™ . : + 
Cast-iron, double and single types, all sizes. 3arnes Drill Co., Inc., 830 Chestnut, Rockford, plain rests. Taper attachments 
Ill Foreign Agents: Allied Machinery Co. of 
Lathe Tools 7 ‘ iy Blount Co.. J. G.. Woodland St.. Everett, Mass. America, Paris, and Fenwick Freres, Paris 
Armstrong Bros. io Co., 315 N. Francisc® Bove & Emmes Mach. Too! Co., Cincinnati, Ohio. Sebastian Lathe Co., 117 Culvert St., Cincinnati, 
_Ave. Chicago, Ill . Cable Address Boye. Cincinnati, Ohio.” Oo. 13”, 14” and 15” low-price lathes. Also 
Gisholt Machine Co., Madison, Wis Sizes 18” to 42” swing inclusive gap engine lathes in the above sizes. Cable 
Sample set of twenty Sore. = Braiford Machine Tool Co., Cincinnati. Ohio address, “‘Sebastian,"’ Cincinnati 
Lovejoy Tool Co.. Inc.. Springfield vt Bridgeford Mach. Tool Co., Rochester, N. Y. Seneca Falls Mfg. Co., Inc., The 387 Falls St. 
Union Tool & Mfg. Co.. Orange. Mass Geared head from 26” to 48 Seneca Falls, N. ¥. 
pal se a a a Ri. Ly ay SO - Bullard Machine Tool Co., Bridgeport, Conn. 9”. 11” and  : ‘Star”’ screw cutting engine 
‘ . “y . Special single-purpose machines for turning lathes, and 1° 14” and 16” Seneca Falls 
Worcester Flexible Tubing Co., Worcester, Mass, shells and projectiles quick change engine lathes with a large line 
Lathes, Automatic and Semiautomatic Carroll-Jamieson Mach. Tool Co.. Batavia, Ohio. of attachments 
Coats Mach. Tool Co., 30 Church St., N. ¥. C. Champion Tool Works Co., 4947 Spring Grove et Lathe Co., Cincinnati, Ohio. 
Gisholt Machine Co.. Madison, Wis Ave., Cinvinnati, Ohio 2” semi-quick change. Screw cutting. Low 
20” swing for chucking work Chard Lathe Co., Newcastle, Ind., U. S. A Cable i a Gus sranteed less than 0.001 in. align- 
Jones & Lamson Machine Co. Springfield Ves Address: ‘= ard. Newcastle 4 : a = i test heen  & ad stock spindle. 
Ss. A Cable Address Turret Branch: Sizes 16” 8”, 20”, 24” and 28”. emi- anc Sidney Tool Co., Sidney, Ohio 
Jones & Lamson Machine Co., 109 Queen, Vic- quick change rom step, single ag Fe and - — a7 17” and 19° quick-change type 
toria St.. London, E. C.. Eng. Cable Address: three-step, double back gear Also ” manu- Smith Mfg. Co.. The, Philip. Sidney, Ohio 
Turretorum. Sizes made: 14” Fay automatic facturing South Bend Lathe Works. South Bend, Ind., U 
lathe : swings 14” over bar, 11” over ie Giaonat, Lathe a Tool Co omg Cincinnats, ~ Ns ~y gens: Twins, South Bend 
— 17” between centers; automatic eet Ohio able Address: “C inti ithe Made in ¢ sizes 
0 Cincinnati severe-duty engine lathes are sup- Dealers in large cities throughout the world. 
Por finishing work held on centers or on cen- plied with a qui k-change gear device giving Springfield Machine Tool Co., Springfield, Ohio 
tered arbors: especially for second operation an unlimited range for cutting either English Cable: Montanus. 
work carried on arbors Universal cam ad or metric threads as desired They are fur- Sizes—14, 16, 18, 20, 24, 30, 36-in. swing 
justments and tool holders permit the use of nished with 3-step cone, double back gears in Any length beds and all special equipment. 
ordinary forged lathe tools for complicated two foot lengths of bed from 6 to 14 ft long, Three sizes Fox monitor lathes, 15, 18 and 20” 
operations Machine is entirely automatic, ex- _ complete ready for use o . ct. ae pulley all geared head lathes, 
cept for changing work leveland Crane & Eng'g. Co., Wickliffe. Ohio. 6 “ swing. 
Agents Switzerland. M. Koyemann: France, Coats Mach. Tool Co., Ine., 30 Church St., N. Y. Strong. Carlisle & Hammond Co.. Cleveland, Ohio. 
Spain and Belgium. F Auberty & Co 91 Rue Crawford Co Jose ph Jr Erie Pa Toome y Inc., Frank—Philade Iphia Penn 
de Maubeugce. Paris ‘ : a r i (soot rgom) 011° PR. ag he: avy aquty,. von on sn Tool Co., Wilbraham Ave., 
Wational Acme Co... The. Windsor rt > wm A Jalton 4 orp 9 "ark Ave., I 1 ity. Springfield, Mass 
Gridley multiple-spindle sutomatic turret Davis Machine Tool Co Rochester, N. Y Walcott Lathe Co., Calhoun St., Jackson, Mich. 
lathes, capacities up to 5” diameter, 13%” Sizes, 12”, 14”, 16”, 18”. Close coupled tool- Made in 14-. 18-, 20- and 25-in. sizes, 
length of feed : R.- — — tie 14%” taper —y a oe Co., a G by > ae Mass. 
otter & Johnston Machine Co... Pawt Kt cet, die with ball-bearing end thrust yack bears ickes Bros., Saginaw, Mich 
” ‘P. J. Manufacturing Automatics.’ 4 sizes, built into head and operated from front; re- Sizes 16” to 36” 
5A. 6A. 7A, 8 4 Range of work varies from verse mechanism, quick-change gear and feed Whitcomb-Blaisdell Machine Tool Co., Worcester, 
about 214” diam. to 40” diam boxes; three point support Mass 
Reed-Prentice Co.. Worcester, Mass. Fite hb rg Machine Works. Fitchburg, Mass., U. zee ne Mt heavy type 13”, 16”, 18”, 20”, 
One-feed, one-speed type Three sizes. Ad- A ‘able Address: ‘‘Chapman,”’ Fitchburg. 2 manufacturing size and type 16”, 20%, 
justable thr aah wide range Particularly a swing Lathes, 3 sizes of machines, for turn- 24”. 30” Double back-geared and geared 
adapted to repetition work Send for catalogs. ing work up to 3% in. in diameter, up to 7 in. head, belt and motor drive, quick change gear 
Foreign Agents: Allied Machinery Co. of Amer- diameter, and 8 in. diameter With these ma- device; patented tailstock, high tracks, wide 
ica, Paris, and Fenwick Freres, Paris chines as many as 10 diameters can be turned bridges on carriage Can be furnished wiih 
Steinle Turret Machine Co., Madison, Wis. at one operation, either straight or taper, by a on ae or on ways, with or with- 
Wood Turret Machine Co Brazil. Ind The means of our multiple tool een. out power feec 
Tilted Turret. Cable Address: ‘‘Tiltur."’ Brazil. Flather & Co., Inc., Nashua. N Worcester Lathe Co.. Worcester, Mass., U. S. A. 
Western Union and New BRBusiness Codes, Fulton Machine Tool Co Randolph and Ogden Cable Address: ‘“‘Walco,"" Worcester. 
Automatic chucking turret lathes in \%”. 1”, Ave., Chicago, U. S. A Worcester lathes, three sizes, 11”, 13” and 
1%”, 1%", 1%” *.°* 3%", 3°. 3%" mod Suiy. 1s” x 7’ or = av, ~ oy = 16”. Geared head motor drive if desired. 
and 4” sizes, with “extra capacity automatic Gi dings & Lewis J fg. Co ‘on du Lac, vis. Lathes, Extension and Gap 
a and forgings. areas, a _ cast a em ag a: ne ny American Tool Works Co., Cincinnati, Ohio 
ron castings : “ over bed 1 o 22 : - > simpiined tj) ‘ . Barnes Drill Co., Inc., 830 Chestnut, Phila., Pa. 
B ll ti — gy ag Farquhar Co.; eee PR. - ~~ ee ae Cincinnnsl _— Harrington, Son & Co., Inc., Ed., Philadelphia, 
omestic Agents sosto sym qut 0.5 abdie Ss ‘ 8 « . . 
Providence, Brownell Mchy. Co New York, Heavy Saar 1d lathes built in sizes 16”, . .. 2 Pond Co.. 111 Broadway, N. Y. C. 
Frevert Mchy. Co.; Baltimore, Aumen Mchy 1s, wo 24", 30"; 16" and 18" size$ South Bend Lathe Works. South Bend, Ind., U. % 
Co.: Philadelphia, Swind Mchy. Co.: Syracuse, built in 4-step cone single back gear, also 3- “ Cable A Bate PF. Moar gq, Cena yal 
Buflalo and Rochester, Syracuse Supply Co.; step cone. Friction double-back gear, zo". A gg ong ge mang Twins, South Bend 
7ittsburgh Wm. K Stamets: Cleveland 22”, 24” and 30” built in 3-step cone. ric- Tina lo . conga am , on 
a wt Mcehy Co Columbus. Osborne & tion double-back gear All sizes furnished in Dealers in large cities throughout the world. 
Sexton Mchy. Co.; Detroit, English & Miller geared head, single pulley drives Lathes, Foot Power 
Mehy. Co.:Chicago, Hill, Clarke & Co., Inc., of Hamilton Machine Tool Co Hamilton, Ohio. Barnes Co., W. F. & John, 1995 Ruby St., Rock- 
Chicago Cable Hilker, Hamilton, Ohio ford Tl 
Lath B h Sizes 14, 16, 18, 20 and 24”. Cone-geared Dalton Mfg. Corp., 1911 Park Ave., N. Y. City. 
sat es, Benc head. Quick-change gear and standard types. Seneca Falls Mfg. Co, The, 387 Fall St., Seneca 
Ames Co., B C.. Waltham :-?— tt. Mas Complete toolroom equipment furnished, also Falls, N. ¥ 
—— ute A ‘ Veer ee ive er Y. City, earriage turrets, bed turrets and other special 9” and 11” Star foot power screw-cutting en- 
sy pape d M aine'C Desetdie: “ty Se . y- features See our advertisement. gine lathes, 10” foot power speed and wood 
Elgin Tool Whee ar N. State St Elcin. Tl Hendey Machine Co., The, Torrington, Conn. turning lathes 
5 wet 3°” bed. 7-16” collet. 7 ne os ge Branches: New fLathes, Heavy Duty Projectile Boring 
Greenfield, Tap & Die Corp., Machry. Division, Sizes—12, 14, 16, 18, 20, 24” swing; lengths os a <a nd Corp. 72 W. Adams 
sreen mel Mass 4° 4! are i . ‘ 
Hjorth Lathe & Tool Co., Boston, Mass. At Zone =4’ according to swing. Cincinnati Pulley Mchy. Co., Cincinnati, Ohio. 
Oliver Mfg. Co., W. W., 1480 Niagara St.. Buf pi) qirie & Co. Inc. 156 Oliver, Boston, Mass Pittsburgh Mach. Tool Co., Braddock, Penn. 
ale a ~~ Co.. Hartford, Conn Houston. Stanwood & Gamble Co., The, Cincin- Lathes, Horizontal Turret 
Pr ate % I nana G i ac ; Brichton. District nati, Ohio Acme Machine Tool Co., Cincinnati, Ohio. Cable: 
Rivett cathe M  . J S a or < : » Address: Screw-cutting engine lathes of unusual power: Acme 
A + — a Cable Address 30”, 36”, 42”, 48”, 54” and 60” swings; cone Plat turret types (two sizes), bar work 2% 
Tt okey _ nd sises drive, single pulley belt drive. variable speed and 3%” diameter. Chucking work 12” and 
PPR aches Falls Mfe C Inc. The. 387 Falls St motor drive and constant speed motor drive. 16” diameter Chucking work 12” and 
oo FP TT N Y. ne. — . = Steel gearing throughout; positive clutches in 16” diameter High turret type (four sizes). 
ype ge a ee oe y lathes apron; self-compensating, square front vee; 14” to 20” swing 
g* and Li” “Star yeaa Me —, , ge ony ’ gearing of gear heads runs in bath of oil; al2 American Tool Works Co., Cincinnati, Ohio. 
wt? speed and wood rning ~% = thes. parts of unsual dimensions; bronze bushings Blount Co., J. G.. Woodland St.. Everett, Mass 
sioan & Chace M 6 ,vo mowars. NS. « ; in headstock Champion Tool Wks. Co., 4947 Spring Grove 
South Bend I me warns ,pouth Bend. Ind. UV. reBlond Mach. Tool Co., The R. K., Cincinnati, Ave., Cincinnati. Ohio 
S. A. Cable Address rwit 8. South ae oO 12-14-16-18-20-24 regular pattern quick Davis Machine Tool Co., Inc., Rochester, N. Y 
From 13” to 24 Bh ob pee sh isive up to 5 ed. change 17-19-21-25-30-33-36 heavy duty, Size, 24”. with plain saddle or set-over turret 
—, — Si n “Te co WwW Ibral Ave cone drive. Patent double friction back gear Dreses Machine Tool Co., 227-241 W. McMicken 
V Sr oe ee Bac ; pennies k. Single pulley gear drive; motor Ave. Cincinns ati, o Cabie: Dreses, Cincinnati 
a ane : ~ ieee: ial drive Sizes 3” to 20” swing. 
Wade Walter 5 as! Aten ave a ae Lodge & Shipley M: achine Tool Co., Cincinnati, Plain and universal slides. Plain and friction 
Waltham Mach KS igh St tham, Mass. Ohio Cable Dr : back geared Power feed Belt and motor 
Lathes, Boring Sizes 14 to 48” — any length bed Quick driven 
Fleming Co.. Geo. W., 12 Broadway, Spring- = age gear mae ee eon ye Geo. W., 12 Broadway, Spring- 
field. Mas ear Also Wi Singie pulley a gea , 1€ iss 
) hime Ck Aiecs Tic lective head iy on Mach. Tool Co.. Randolph and Ogden 
Gisholt Machine Co.. Madison. Wis. sy length of Monarch Mach. Tool Co., Sidney, Ohio. Ave., Chicago, U. S. A 
bed _ . uw 1” ae _ nn " owing. on Hi ivy duty 18” x 7’ turret mounted on car 
Tire Semen %ond Ce tron , , Morris cn 00 o incinnat! nio riage 
ee Ma. tat Bregtwer. cei, + 16” quick change and semi-quick change: 16” Gisholt Machine Co.. Madison. Wis 
Lathes, Chucki and Bar (See Lathes, Horl- double and single back gear; 18” double and 13 1" 24” 93”. 34” and 41” swing 
athes, tucking a a i , single back gear z Jones & Lamson — hine Co., Springfield, Vt.. U 
: tae Byotter p: —rTy Fe Ce. Cincinnati Ohio S.A. Cable irret. Branch: Jones & Lam 
a .» Engine able ress Muelerdril." son Machine ca 109 Queen Victoria St., Lon 
Acme achat Tesi Co Buck St., Cincinnati, O. ann st: - Se ey Soe - NY dor E. C.. Eng Cab 2 Address: Turre ae im 
e eas eme : ulliner d Tool Co ne Syracuse, } Sizes ou”. 3 ind double spin apaci 
Amalgam ated Machinery Corp.. 72 W. Adams St., Size s 12”x14” swing, 4 ft.. 5 ft.. 6 ft. bed ties: 12” and 14” swing nM. for an gle 
C h dre ss 71 Broad way Phone quick change gear. manufacturing and tool spindle ind 10 for dot ible spindle, or 17’ 
Cable Address Almco -_ room worl . when used as single-spindle machine 
f machines for shells uy I Niles-Be ment Pond Co., 111 Broadway. N. Y. C Has flat turret and cross-shiding head, univer 
Unusually powerful machines desig ind Oliver Machinery Co., Grand Rapids. Mich sal tool holders and sin e forged tools Com 
built for shell work A line of machines par Pitts burgh Machine Tool Co Braddock. Penn plicated work set p quickly without special 
ticularly suited for shell work Sizes y.- 2s”. 32”. 38”, 42”. 48”. heavy duty, toolir suit bl for smal! lots or continuous 
American Tool Works Co.. The, Cincinnati, U.S.A any length bed. quick change gear with cast- mar fac turing Double spindle machine sim 
Cable ‘Lathe. Cincinnati.”’ steel gears in feed box See advertisement ilar in principle and equipment, but does two 


Sizes 14. 16. 18. 20. 24. 27. 30 
Five diflerent types of he rdste wks 


geared, double back geared trit 


Porter-Cable Machine Co.. Syracuse. N. Y. pieces of work at the same time. for high pro 
Single back 9 x 12” and 9 x 18” duction work. 2% and 3” machines also sold 
geared, pat- Pryibil Mach.Co., In P 12 W4Alst St., N.Y, with bar outfits 
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Dayton Swaging 


The secret of Dayton Swaging 
Machines lies in the kneading per- 
formance. This kneading—pecu- 
liar to the Dayton process—holds 
the metal together and prevents 
crystallization. It’s a squeezing- 
hammering blow. 

The Dayton is used extensively 
in tapering, pointing, graduating 
tubes, shafts, etc. 


Our service department will be 
pleased to submit recommendations. 
Send us an outline of your work. 


THE TORRINGTON CO. 


Excelsior Plant 
Successor to Excelsior Needle Company 


Torrington, Conn. 


Coventry Swaging Co., Ltd.. White Friars Lar Coventry 
England, Agents for Great Britair Fenwick Freres & Co 
& Rue de Rocroy, Paris, Franc Italy, Belgium, Spai 
Portugal and Switzerland 




















FOR 


70 YEARS 


WE HAVE DISPENSED ONLY 
HIGHEST QUALITY 


TOOLS 
HARDWARE 
AND SUPPLIES 


Always hobbying Quality! 

Always seeking out the latest, the 
best, the most up-to-date, the most 
dependable. 

Always striving to give our patrons 
their full measure of real value for 
every dollar paid us. 

We invite correspondence with those respon- 
sible for the buying of these lines, especially 
purchasing agents of large corporations who 
have had some difficulty heretofore in connect- 
ing with a source of supply that was large 
enough to give their requirements the attention 
such requirements generally need 


HAMMACHER, SCHLEMMER 
& COMPANY 


NEW YORK, SINCE 1848. 4th AVE. & 13th ST. 























SoU B 4ytng 
Arent Switz i M. Koyemanr France 
. I fk Auberty & ¢ 01 
Rue M I 
) Ma ‘ e } kK ( ti 
) ( t ' s | to 
I l t Heavy 
I et t 7 4 
« MI ‘ ‘ 
‘ ( ) 
1 ( Ww. kK I I 
( M 
x é ] i 
ty 
ay VV ‘ Gr IR s Micl 
\ M e « f \N 
( I i4 l 
tt & J Machine Co., Pawt R. I 
V tt & Whitney Co Harti ‘ 
Reed-Prentice Co Worcester Mass 
Geared head high speed $4 quick-chanege 
feeds, 8 quick-change spindle speeds t auto. 
mat ) send tor italog 
Foreiz Agent Allied Machinery Co of 
America, Paris, and Fenwick Freres, Paris 
Rivett Lat) & Grinder Co Brighton, District 
of Bost fass., | S. A 
Ss fie M hine Tool Co Sprinefiel Ohio 
~ e T et Mact e Co M sor Wis Ca 
Addr Steinle Madis¢ Ste ill 
A : lage turret ia en 0 
! ‘ ngle pull ve sig hav 
0 ~ ‘ spindle speeds le 
ony ently located lev ~ 4 
r k-ehange feed i ent as to rate 
ind rect ind indeper t powe traverse 
! S tat Z 
iving his po 
ts | nbina 
f bot! at and 
t es i mad 
nole hore ang 
é i with 
¢ Oo. Cable 
ret itl with 
sizes. f bar 
‘ » 4 for 
chucking work 1 to 16! ind = i¢ to 
; ‘ Turret lathes. plain or geared friction 
head. fo izes, 1°” to “0 swing over ways 
= et Machine Cc Braz I T? 
i Turret. Cable Address Tilt | 
I " ind New B ~ ‘ ~ 
hucking turret t 1 
l 1% > hs 4 
sizes, with extra ty at 
| Tr t nes rass T t t 
ror istings Swing ve ’ 11 t 
plain r geare trictior r 
Domestik izents Boston. Ly 1-} jul < 
I Browne Mehy { N y 
hy Co Baltin t 4 I y 
phia Sw Ma ery { — 
and tocheste S\ - Ss \ 
et Wm. K. Stamets: ¢ and 
hy Co cr ~ Osbor & 
Co Detroit h & Mille 
y cl Zz H ( & Co Ir 
«*) 
Lathes, Polishing (See Polishing and Buffing 
Machines) 
Lathes, Speed and Hand 
Blount Co I. G.. Woodland St.. Everett. Mass 


Diamond Ma Co., Providence, R. I 

Garvin Mach. Co., Spring d Varick St 

Greenfield Tap & Die Corp Machry 
Greenfield, Mass 

LeBlond M } Tool Co The R. K Cincinnati 
Ohio 


hine 
N. ¥.C 
Division 





Oliver Mact ry Co Grand Rapids. Mich 
Seneca Falls Mfg. Co I The 387 Falls St 
Seneca Falls, N ¢ 
wit $ 4 or 5’ bed, speed or hand 


10 4 
lathes 


Lathes, Relieving 


Cleveland M Machine Co., Cleveland, Ohio 


Lathes, Spinning 





*ryibil Mach.¢ Inc., P.. 512 WAlst St.. N.Y4 
Lathes, Threading 
Automatic Machine Co... The Bridget t. Conn 
Automati threading lathe for " ymat 
ally threading inter: externa rews 
worms, nuts and scro straight tape of 
any desired form of thread, single or multip 
For doi economically accurat and ficult 
work of all diameters, pitche ! th 
Rivett Lathe & Grinde Cc I ht istrict 
of Boston, Mass vu. 8s A 
Sloan & Chace Mfg. C t Newar N 
Lathes, Vertical Turret 
Bullard Machine Tool Co Br ( n 
18 Size pacity > lan height from 
ta ! t k tat ¢ é of turret 
iddle 1 from fa t e to face of 
turret ‘4 i i ty t cer 
heicht r ara S ‘ turret 
am t v st diam 
ssra ‘ turret 
3 is diam 
iy % Pr ¢ rret 
! lian t $ t4 diam 
le ssra ' turret 
am Als mad without 
i t WwW ri 
A t \ " s0 Sydney 
. } & ‘ | 2 Er 
Alf t ( } ‘ th 
& G mst n Rus 
R M I ( I ff 
- . & { Pet " M Sw € 
4 R St } 
N t-Por ( 111 I way. N. ¥. C 


AMERICAN MACHIN 


Lathes, Wood Turning 


irnes ¢ & Joh 1995 R St.. Rock- 
f I 

1s ( 1. G W or d St Mass 

Green fit I & Die Corp.. M y. Divisior 
‘ r Vi 

0 Mi y Co G Mi 

Se } «e Mfc. ¢ I [ s } St 
™ s | N. Yo 
! ; ! I ! 


Letters and Figures 


& Pett Mf ( New ( 
Pa > a Star Co. Pittst P 
I i Kinds 
Lockers, Clothes 
M la t irine E r ‘ t A t { 
k mingham M 
Locomotive Box Boring Machine 
Newt Machine Tool W Vine 
St PI idelphia, Pe 
Lubricants 
Oakley Chen il Co j han St N ‘ ‘ 
Texas Compa! Dept. A. 1 ttery Pl. N. ¥ 
City 
Lubricating Systems 
Bowser & Co. I F.. Fort W I 
Dixon Crucible Co.. Joseph. Jerse City N J 
Machinists’ Small Tools 
Armstrong Bros Toc Co 11S N Francisco 


Ave Chicago I 
Machine Cr 


Athol Athol. Mass 

Billings & Spencer C Hartford. Conn 

Brow & Sharpe Mfg. Ce Provide ¢ R. I 
Cleveland Twist Drill Co Cleveland. Ohio 
Disston & Sons, Inc Henry, Philadelphia. Pa 
Garv Mach. Co., Spring and Varick St.. N. Y. C 
Greenfield Tap & Die Cort Greenfield, Mass 
Hammacher. Schlemmer Co.. New York City 











Ha Son & Co., Inc Ed., Phila... Penn 
Jaeg 34° Engineers Bldg., Clevelar Ohio 
Marvin & Casler Co., Canastot N. ¥ 
Offset boring tools 
McCrosky Reamer Co Meadville Pen: 
Met Mach. Tool & Die Cx N. J 
Ne & Smith Electr Tool Co., Cir nati, Ohio 
Page-Storms Drop Forge Co., Chicopee ss 
Pratt & Whitney Co.. Hartford. ¢ 
Ra 1 & St ey. Waltham, Mas 
Reliance Steel & ol ¢ « h St.. N. ¥ 
city 


Slocomb Co 
S 


nith & Hemenv 





Standard Tool 
St ett Co I 
els. ca pers. dividers 
ga s, ha microm 
eters outside plumb bobs 
~ prot pers screw 
vere ing ators squares straight edges 
tapes, transits, Ve er calipers wrenches 
Ou steel les. micrometers and other meas 
ring tools are graduated t read in metric as 
x as Er a} Go irefully packed for 
ocvea shipment Catalo English or Spar 
ist Free 


Taft-Peirce Mfe. Co Woonsocket K I 








Unio Tool Co Orange Mass 

Villiams Co J.H 35 Richards St Brooklyn 

Mandrels, Expanding 

Ma facturers Equipment Cx cl v4 

Morse Twist ll & Mach. Co New Bedford 
Maas 

N } son & ¢ Ww H 114 0 St W Les 

re Penn 


Rar 
Western Tool & Mfg. Co.. Springefi« 
Mandrels, Solid 
Advance Too! Co 
Brown & Sharpe 


Cinecint 


Mfg. Co.. Providence. R. I 


Cleveland Twist Drill Co E. 49th St ind Lake 
side Ave., Cleveland, Ohio 

Morse Twist Drill & Mach. ¢ New Bedford 
Mass 

National Twist Drill & Tool ¢ De t. Mich 

Standard Tox Co Cleveland. OF 


Marking Devices Steel) 

Marking Machines 

Noble & Westbrook 
Hartford, Con: 


(See Stamps, 
Mfe. Co 9 


Measuring Machines 


Norma Co. of America, 1790 Broadway N. ¥.C 


Pratt & Whitney Co Hartford. ¢ 

Taft-Peirce Mfg. Co.. Woonsocket. R 

Metal Finishes 

Moller & Schumann Co.. 8 Gerry St i oklyn 

Meters, Steam Flow 

General Elect Cc Schenecta N y 

Micrometer Calipers 

Almond Mfg. Co, T. R A Mass 
Sha Mf ‘ > ’ R I 


Brown & 


kney. Waltham. Mass 





Slocomb Co.. J. T Provide ‘ R. I Chicago 
Store. R. R. Street & C $51 W. Washington 
St. Sizes ! 1” t i” each with a range 

f 1” and es nding é metric meas 

Capacities t t 7 to 30”, 30” 
t ; 3" tt tf ! st metric gradu- 
uted t » millim i English 1 _ 
ine 

Starrett ¢ I ~ At} Mass 

Microscopes, Metallurgical 

Holz, Hert \ E tth St New York City 

Miiling Attachments 
dams Co., 1902 Bridge St.. Dut e, Ie 
Four sixes to fit iny planer ver 2” in 
width Milling plar ‘ boring done at 
ne sett 
ecker M ge Machine Ci Hyde Park, Mass 

Brown & §S pe Mfg. ¢ P ! R. I 

( rf M . M hine ¢ oO ley, Cincin- 


Ohio 


1S T—Section 


Vol. 48, No. 14 











( v ind M Machine Co Cleveland. O ) 
I Mic. « } e¢ Mass 
Ga in M i. Co., Spring Va St N.Y. 4 
I M ‘ t ‘ 
! 1 M Mact Ce R 
\ hment pecla i t 
ew I mach arti i 
4 ertiae e R 
K ‘ & T ‘ Co M \ t Ww 
at I Mf Co M ‘ Ww 
1M Tool Co., Tt R. K.. ¢ t 
Ohio 
Mil & Crowni hield, Greenfield, Mass 
Oeste eu ‘ ( cinnati Ohio I S 
\ Cable Oesterlein, Cincinnati.” 
Three s duty and three for o1 
inane @ in table traverse from 
"x x12”x20" 
Porter-Cable Machine Co., Syracuse. N. Y 
Potter & Johnston Machine Co Pawt et. R. I 


Sloan & Chace Mfg. Co Ltd Newark, N J 

laft-Peirce Mfg. Co.. Woonsocket. BR. I 

Van Norman Machine Too! Co... Wilbraham Ave 

Springfield iss 

Milling Cutters 
I $4" Engineers Blde., Clevela Ohi 

Milling Machines, Automatic 

Bilton Machine Tool Co 


Bridgeport, Cor 
Cincinnati Milli Mach, Co 


1eger, Mr ; 


Housator Ave 


Oakley Cincin 









nati, Ohio AS”. 16”, 24” tat travel 
Cleveland Milling Machine Co., Cleveland. Ohio 
Pratt & Whitney Co., Hartford, Conn 
Milling Machines, Bench 

Ames Co.. B. C.. Waltham, Mass 

Bickett Machine & Mfg. Co., Cincinnati, Ohio 


Hakes Machine Co 
Cleveland Milling Mach. Co., Cleveland, Ohio 
Miller & Crowningshield, Greenfield, Mass 
Pratt & Whitney Co Hartford, Conr 


Carter & Winsted. Ohio 


Sloan & Chace Mfg. Co.. Newark, N. J 

Stark Tool Co., Waltham. Mass 

Van Norman Machine Too! Co., Wilbraham Ave 
Springfield, Mass 


Milling Machines, Hand 


Adams Co 1902 Bridge St Dubuque, Iowa 
No. 1 hand miller and No. 0 quick-change 
miller Rigid, powerful machines ipable of 
doing rapid, accurate work 
Send for catalogs 


Becker Milling Machine Co Hyde Pat Mass 
Bickett Machine & Mfg. Co Cincinnat Ohio 
Brown & Sharpe Mfe. Co Providence R. I 
Carter & Hakes Machine Co.. Winsted, ¢ 


Cleveland Milling Machine Co., Cleveland Ohio 
e Co 





Davenport Mf Meadvi Penn 

Garvin Mach. Co., Spring and Varick St.. N. Y.C 
Greenfield Tap & Die Corp Machry Divisio 

Green fie ] Mass 

Harrington S« & Co In Ed Phila Penr 
Miller & Crowningshield, Greenfield. Mass 
Pratt & Whitney Co Hartt i, Conr 

Standard Engineering Wks The, Pawt cet. R 

. oo -& 

Standard hand milling machine hand and 
weight feed Built for extremely wecurate 
work Heavy and rigid with a wide base Box 
type knee cross-feed screw nut. vertical adjust 
ing Screw nut and main spindle bearing are 
all of phosphor bronze: spindle is of 50 arbon 
crucible analysis steel: extra wide table 

Steptoe Co.. The John. Northside, Cincinnati, O 


Cable Address: ‘‘Steptoe."" Cincinnati 


Van Norman Machine Tool Co.. Wilbraham Ave 
Springfield, Mass 
Whitney Mfg. Co., The. Hartford, Conn. U. S.A 
Whitney Hand Milling Machine hand and 
weight feed Spindle head has vertical lever 
feed. accurately counterbalanced Vertical and 
horizontal feeds are independent, making the 


profiler 


machine a 
also crank fee 


Wisconsin 


Table has hand lever feed 
d by rack and pinion 
Milwaukee, Wis 


operate 


Mfc. Co 








Designed and built for the rapid handling and 
accurate finishing of small duplicate parts 
Longitudinal feed. 12”. transverse feed 4% 
The lower part of column has large pan to hold 
oil drippings and chips. Countershaft has two 


and is self-oilinge 


Milling Machines, Horizontal and Planer Type 


speeds 








Adams Co. 1902 Bridge St Dubuque, Iowa 
Farwell milling attachments make efficier 
milling machines of planers, and milling. plar 
ing and boring can be done at one setting 

Beaman & Smith Co., Providence. R 

Becker Milling Machine Co.. Hyde Park. Mass 


Bickett Machine & Mfg. Co.. Cincinnati. Ohio 
Chicago Machine Tool Co.. Ch go. Ill 
Cleveland Milling Mach. Co. Cleveland, Ohio 
Coats Mach. Too! Co., Inc.. 30 Church St.. N. ¥.C 


Hill. Clarke & Co.. Inc., 156 Oliver, Boston, Mass 
Ingersoll Milling Machine Co The, Rockford, Tll 








All sizes and designs isk for bulletin 36 
Specialists in this line of fixed and adjustable 
rossrail machines 
Advertisement page 8 

Newton 1w s, 23rd and Vine St 


Machine oO 
Philadelphia. Penn 
Niles-Bement-Pond Cx 111 
Milling Machines. Oil Grooving 
Fischer Machine Co., Philadelphia. Pa 
Milling Machines, 
Adams Co 190° Bridge St Dubuaque,. Tow 
Becker Milling Machine Co Hyde Park, Mass 
Bickett Mactl e & Mfe. Co Cir nnati Or 


7. & 


Broadway. N 


Plain 


Bilton Machine Tool Co Housatonic Ave 
Bridgeport. Conn 
Browr Sharpe Mfe. Co.. Providence. R. I 
19 sizes—9 cone drive. 10 constant speed. Range 
of feeds from 18”x6"x15" to 50”"%x14”"x"°1” 
Chicago M Pool Co.. Chicago. 1 
Cincinnati Milling Machine Co Oakley ( 
nat Ohio 
All commer! il sizes. « e drive ' gle 
pulley high pow with table range from 


to 50”x14”x21": 1 hp. t 0 hp 
10.000 Ib 


18”"x6"x15” 
1400 Ib. to 
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ea a irefully consid- 
ered nd proved to tl nth 
de t 

And it 1} received tl test 
of over fif ars eX] we 

ju cal gZ0 r ith 

Nicholson 

Find the hole “ret the 
Catalog nd Fil Filosophy. 
Send for them tod 









Smooth Cutting— 
Rapid— 
Enduring— 





There are mighty good rea- 
sons why the Nicholson File is 
so smooth cutting and rapid in 
operation, and so wonderfully 


lasting. 

Every Nicholson File em- 
bodies these three principal fea- 
tures—care in heat-treating to 
preserve the quality of the steel 
—* in cutting 0 insure 
proper arrangement and forma- 
tion of the teeth—care in hard- 
ening te secure Ver nd 


) t 
serviceable temper 
With the Nicholson you have 
ch feature care 








NICHOLSON 
FILE COMPANY 


Providence, R. I. 
U. 3. A. 


@Y INVITATION 
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Cleveland Milling Machine Co., Cleveland, Ohio. 
Coats Mach. Tool Co., Inc., 30 Church St.,. N. ¥.C 
Dow Mfg. Co., Braintree, Mass 
Garvin Mach. Co., Spring and Varick St., N. Y. Cc. 
Gooley & Edlund, Cortland Y ; 
Manufacturing type. 124" bet ween housing, 
12” swing. 8 feed changes. 
Vandyke, Churchill & Co.. New York: Lynd, 
Farquhar Co Boston, Mass English & 
Miller Co., Detroit, Mich Brown & Zortman 
Co.. Pittsburgh, Pa Foreign Agents: Allied 
Machinery Co. of America, Pa Petrograd, 





Brussels, Turin, Budapest and Balkan States; 
Cc. W. Burton, Gri‘iths & Co London, Man- 
chester and Glasgow tarandiaarn, Metivier 
Gazeau & Cia. San Sebastian, Spain 
Greenfield Tap & Die Co Machry Division 
Green field Mass 
Hendey Machine Co., Torrington Conn. Cable 
**Hendey.”’ Branches Boston New York, 
Chicago 
Sizes—Nos. 1, 2, 3 and 4 Belt cone types in 
Nos. 1, 2 and 3: all geared Nos. 2, 3 and 4 


Inc., 156 Oliver St Boston. 
Machine Co., Rockford, Ill. 
Trecker Co Milwaukee. Wi 


Hil Clarke & Co 
Ingersoll Milling 
Kearney & 


Kempsmith Mfe. Co., Station A, Milw: sukee. Ca- 
ble Kempsmith, Milwaukee 
Three sizes. 2 sizes Lincoln type 

LeBlond Mach. Tool Co., The R. K., Cincinnati, O. 
Cone type or gear drive No. 0 to No. 4 cone 
type. No. 2 to No. 5 gear drive. All commer 
cial feed ranges: 18” to 50” table travel. Many 


production 
Mass 
and Vine 8t., 


features making for 
Green field 
23rd 


exclusive 
Miller & Crowningshield 
Newton Machine Tool Works, 

Philadelphia, Penn 





Oesterlein Machine Co., Cincinnati, Ohio, U.S. A. 
Cable Address “Oesterlein necinnati.”’ 
Three sizes for heavy duty an three sizes for 





Ne ary service, ranging in table travel from 
'x7%_"x17" to 42”’x12”"x20” 
Potte ré& Johnston M ne hine Co., Pawtt ae “ R. I 


Reckford Milling Machine Co., Rockfo 

Steptoe Co The John. Northside Cinc in aa oO 
Cable Address: “Steptoe."’ Cincinnati 

Van Norman Machine Tool Co., Wilbraham Ave., 
Springfield, Mass 


Milling Machines, Portable 

Newton Machine Tool Works, 
Philadelphia, Penn 

Underwood & Co., H. 
Philadelphia, Penn 

Milling Machines, Thread 

Automatic Machine Co.. The, Bridgeport, 

Gisholt Machine Co., Madison, Wis 


23rd and Vine St., 


B., 1028 Buttonwood St 


Conn 


16”. 25” and 29” for extern ul and internal 
right- or left-hand, U. S. Stancard or metne 
Greenfield Tap & Die Co., Machry. Division 
Green field, Mass. 
Harrington Son & Co., Inc.. Ed., Phila., Penn 


Holden Morgan Thread Miller, Ltd., Toronto, 
Ont., Can 

Lees-Bradner Co., Cleveland, Ohio. 

Pratt & Whitney Co., Hartford, Conn 

Taft-Peirce Mfg. Co.. Woonsocket 


Waltham Mach. Works, High St 
Milling Machines, Universal 
Becker Milling Machine Co 
Brown & Sharpe Mfge. Co., Providence, R 

11 sizes—4 cone drive. 7 constant speed 
Cincinnati Milling Machine Co., Oakley, Cincin- 

nati, Ohio 

All commercial sizes 


RB. f. 
Waltham, Mass. 


Hyde Park, Mass. 


cone driven and single 
pulley high power, with table range from 
2°"<8"x18" to 50%x14”"x20":; 2 hp. to 20 np.: 
3000 Ib. weight to 10.000 Ib 
Cleveland Milling Machine Co 
Dow Mfg. Co., Braintree, Mass 
Garvin Mach. Co., Spring and Varick St., N. Y. C. 


Cleveland, Ohio 


Hendey Machine Co., Torrington. Conn Cable: 
Hendey Br: anc hes: New York. Boston, Chicago. 


Sizes Nos. 1 3. 4 type. in mee - 


2 3: all gear drive 


Belt cone 
type in Nos. 1 


Hill. Clarke & Co., Inc., 156 Oliver, Boston Mass. 
Kearney & Trecker Co.. Milwaukee Wis 
Kempsmith Mfg. Co., Station A, Milwaukee. Ca- 


3 size 


ble: Kempsmith, Milwaukee 


Le Blond Mach. Tool Co., The R. K Cc incingati, 
Ohio 
No. 1 to No. 4 heavy cone type. No. ® to No 
5 gear drive. Dividing heads for spiral cutting 

Lees-Bradner Co Cincinnati, Ohio 

Newton Machine Tool Works, 23rd and Vine St 
Philadelphia, Penr 

Ocesterlein Machine Co.. Cincinnati, Ohio. U.S.A 
Cable Address: “Oesterlein, Cincinnati.” 
Three sizes for heavy duty and three for or 
dinary service ranging in table travel from 
20°x7 t x17” to 42”x12”"x19" 
See advertisement 

Potter & Johnston Machine Co., Pawtucket, R. I 
Automatic milling machines for confinuous 
milling equipped with two tables mounted on 
turret base 

Van Norman Machine Too! Co., Wilbraham Ave., 
Springfield. Mass 

Milling Machines, Vertical 

Adams Co., 1901 Bridge St., Dubuque, Iowa 

Be er Mill Machine Co.. Hyde Park, Mass 

Bickett Machine & Mfg. Co. Cincinnati, Ohio 

Brown & Sharpe Mfg. Co., Providence 


1 sizes— cone drive. 2 constant speed 
Cincinnati Milling Machine Co., Oakley, Cincin 
nati, Ohio 
Cone drive ind single pulley, hich power. with 
table range from 28”x12"x20" to 42”’x15’ ~ 
hp. t 0 hp 00 Ib. weight to 8000 Ib 
Cleveland Milling Machine Co., Cleveland, Oh 
c h, R. M.. Meriden. Conn 
Garvin Mach Co., Sprir and Varick St.. N. ¥.C 
Green fiel Tap & Die Ce Machry Divisio 
Green fic M ass 
H Clarke & Co., Ir 156 Oliv Boston, Mass 
Ingersoll Milli Machine C k <ford. Tl 
Kearney & Tr ser Co Milwau Wis 
Knight Machinery Co., W. B 000 T is Ave., 
St | M 


Buying—A MERIC 


AN 


LeBlond Mach 
Newton Machir< 
Philadelphia 


Too! Co., The, R 
Tool Works, 23rd 
Penn 


and Vine St., 


Niles-Bement-Pond Co., 111 Broadway, N. Y. C. 
Potter & Johnston Machine Co., Pawtucket, R. I 


continuous 
mounted on 


machine for 
tables 


milling 
with two 


Automatic 
milling equipped 
turret base 
Rockford Milling Machine Co., Rrockford, Lil 
Van Norman Machine Tool Co., Wilbraham Ave.., 
Springfield. Mass 
Milling Machines, Worm 


Cleveland Automatic Mach. Co., Cleveland, Ohio. 












Newton Machine Tool Works, 23rd and Vine St., 
Philadelphia, Penn 

Waltham Mach. Works, High St., Waltham, Mass. 

Motors, Electric 

Crocker-Wheeler Co.. Ampere, N. J 

Electro-Dynamiec Co Bayonne, N. J 

General Electric Co., Schenectady, N. ¥ 

ae anical Appliance Co., Milwaukee, Wis 

Reliance Electric & Engineering Co., 1044 Ivan- 
he Road, Cleveland, O Branches: New York, 
Philadelphia, Chicago 
D.C Constant speed Adjustable speed field 
resistance control type, speed ranges up to 
1:4 Adjustable speed armature shifting type 
speed ranges up to 1 10. Armature shifting 
type provides un limited running speeds within 
its range A. C quirrel cage and slip ring 


belt-driven machine 
manufactured 


types Parts for ch: anging 
tools to motor-drive designed 


and applied 

Sprague Electric Wks., 527 W. 34th St., N. ¥. C. 

Stow Mfe. Co Binghamton Y 

Wagener Electric Mfg. Co, St. Louis. Mo 
Single-phase motors ill commercial frequen- 
eies and voltages Require no starting device 
Polyphase motors—three distinet types: squir- 
7 cage and the “BW" type. a new design re 
uiring no starting device other than a switch. 


Westinghouse Elec. & Mfg. Co., E 

Wisconsin Electric Ce., Dumore 
Wise 

Nut Tappers (See Bolt and Nut Machinery) 

Office Supplies 

American Lead Ps 

Oil Burners 

Best, W. N.. Ine 


Pittsburgh. Pa. 
Bidg Racine, 


neil Co., 226 Sth Ave., N-Y.C. 


11 Broadway. New York City. 


Cilbert & Barker Mfg. Co., 42 Union St., Spring- 
field. Mass 
Oilburners for all types of furnaces and com- 
plete fuel oil burning systems Alro combina- 
tion gas and oil burners. Send for catalog 
No, 21, showing complete line 

Oil and Grease Cups 

Bowen Products Corp., Auburn, N. ¥ 

Michigan Lubricator Co Detroit, Mich. 

Tucker, W. A. & C. F., Hartford, Conn 
Tucker eil hole covers and cups. 

Wahlstrom Too! Co., Brooklyn, N. Y. 

Oilers 

Gem Mfg. Co.. Fulton & Goebel Sts., N. E., 
Pittsburgh, Penn. 
Patent and plain spouts, brazed steel, 4, %,. 

Dd 
Mic hig in Lubricator Co Detroit, Mich. 


Oil Filtering and Storage Systems 

Bowser & Co., Inc., S. F., Fort Wayne, Ind. 

Gilbert & Barker Mfg. Co., 42 Union St., Spring- 
fleld. Mass 
Oil-storage systems for factories 
and garages, also tanks 


power plants 
ind pumps separate, if 


desired Send for Bulletin 42 and see adver- 
tisement. 

Oil & Waste Saving Machine Co., Real Estate 
Trust Bldg Philadelphia, Penn 

Ol Grooving Machines 

Fischer Machine Co., Philadelphia, Pa 

Oi Storage Engineers 

Gilbert & Barker Mf. Co., Springfield, Mass 

Oile 

Texas Company, Dept. A, 17 Battery Pl.,. N. Y 
City 


Oil Stones 

Norton Co.. Worcester, Mass 

Vitrified Wheel Cx Westfield 

Oxygen 

Davis-Bournonville Co.. Jersey City, N. J 

International Oxygen Co., 11 ) Broadway, N. Y.Cc 

Linde Air Products Co., The. 4 Bldg.. N. ¥.C, 
Oxyeen for lding cuttin 1g ol decarbonizing 
made by the patented 7S - Process—vcom- 
pressed in standard approved type cylinders 
with special Linde regulating valves Linde 
customers entitled to free use of as many cylin- 
ders as are required Linde Oxygen is pro- 
duce and distributed direct to 
consumers $0 Distributing Stations 

ountry For prices of Linde 
Stations 


throughou 
Oxygen ar address of Distributing 


Mass. 


ds by > plants 





write The L Air Products Co 42nd St 
Bldg.. New York, N. Y., or Kohl Bldg., San 
Francisco, Cal 

Packing, Hydraulic 

Chicago (Ill.) Rawhide Mfg. Co., 1301 Elston Ave 

Graton & Knight Mfg. Co., Worcester, Mass. 


Packing, Steam 
Greene, Tweed & Co.., 
Painting Machines 


109 Duane St., N. Y. City 


Spray gineering Co., 93 Federal St. Boston 
Spra pneumatic painting ¢ pment. 
Senc for illustrated catalog N 10 
Paints, M: achinery 
Felt Sibley & Co. Ir 136 N. 4th St., Phila. 
Moller & Schumann Co., 8 Gerry St..Brooklyn,N.Y 


Pattern-Shop (See Woodworking Ma- 


chinery) 


Machinery 


Patterns, Wood and Metal 

Aluminum Castings I Cleve land Ohio. 

Buffalo Gear & Pattern Wor uffal N ° 
Accurate gear patterns spur, ke vel worm 


herringbone 


McCaskev Register Co Alliance Ohio 
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K., Cincinnati, O. 
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Pencils 
American Lead Pencil Co., 226 5th Ave., N.Y.C. 


Phosphor Bronzes 
Aluminum Castings Co., The, Cleveland, Ohio. 
726 Spencer St., 


(Lynux.) 
Bunting Brass & Bronze Co., 
2200 Washing 


Toledo, Ohio. 
Phosphor Bronze Smelting Co., 
ton Ave., Philadelphia, Penn. 
Photographic Duplicating Machines 
Commercial Camera Co., 323 Grosvenor Bldg 
Providence A 
Pipe Bending Machines 
Harrington Son & Co.., 
Treadwell Engineering Co., 
Underwood & Co., H. B., 
Phil: ade Iphia, Penn 
Wallace Supplies Mfg. Co., 
Chicago, Ill 
Wrigiey Co 
Pipe Cutting 
Bignall & Keeler Mach. 
Cable: Bikeeler 
Nine sizes. Capacities: 4” 
1” to 4”, 1%” to 6”, 2%” to 8”, 3! 
4” to 7” to 16”, 8” to “ 


Inec., Ed., Phila., Penn 
88 West St.. N. Y. C. 
1028 Buttonwood St.. 


349 W. Austin Ave 


Thos Sherman St., Chicagv. 
and Threading Machines 


Works, Edwardsville, Tl. 


504 So, 


to 2”. %* to 3”. 
._” to 10”, 


18 
Curtis & Curtis Co., The 66 Sanks n St., Bridge- 
port, Conn. 
Forbes patent pipe-cutting and threading ma- 
chinery; hand belt or electric power. Also 
machines for cutting off the ends of shells 
pipe, etc 
PR an ac ld Tap & Die Corp., Greenfield, Mass. 
Harrington Son & Co., Inc., Ed., Phila., Penn. 
Landis Machine Co., Waynesboro, Penn. 
Merrell Mfg. Co., 100 Curtis St.. Toledo, Ohio. 
Murchey Mach. & Tool Co., 64 Porter St., Detroit. 
Saunders Sons, D.. Yonkers, N. 
Standard Engineering Co., Ellwood ‘City, Penn. 


Nw veland, Ohio 
Pittsburgh, San Francisco 
88 West St.. N. Y. C. 
Trimont Mfg. Co., 55 Amory St. Roxbury, Mass 
Trimo pipe cutters, hand operated, three sizes 
cuts %” to 1%”: 


for cutting pipe No. 1 
No. 2, 4%” to 2”: No. 3, 1” to 3”. See adver- 


Standard Tool Co., 
New York, Chicag 
Treadwell Engineering Co 


tisement and send for catalog No. 75. 
Pipe Fitters’ Tools 
Butterfield & Co.. Derby Line, Vt. 


Cleveland Twist Drill Co., Cleveland, Ohio. 

Greenfield Tap and Die Corp., Greenfield, Mass. 

Pratt & Whitney Co.. Hartford, Conn. 

Saunders Sons, D., Yonkers. N. Y. 

Standard Tool Co., Cleveland, Ohio 

Tenet Mfg. Co., 55 Amory St., Roxbury, Mass 
A. Cable Address: *“‘Triwrench." 


ae Stillson pipe wrenches, Trimo chait. 
wrenches, Trimo basin wrenches and Trimo 
pipe cutters. See advertisement. Send for 


Catalog No. 75. 
Williams Co., J. H., 35 Richards St.,.Brooklyn, N.Y 
Piston-Ring Machines 
Heald Machine Co., 10 New Bond St.., 


Mass 
National Acme Co., The, Cleveland, Ohio, U.S.A. 
Potter & Johnston Machine Co., Pawtucket, R. I 
Capacity pistons 3” up to 8%” diameter up to 
12” long Piston rings 3” up to 8%” diam. 
any width required. Send for circular 24 
Pratt & Whitney Co., Hartford, Conn. 
Walker Co., O. S.. Worcester, Mass. 
Planers, Parallels 
Taft-Peirce Mfg. Co.. Woonsocket, 
Walker Co., O. S.. Worcester, Mass. 
Planing Machines 
American Tool Works Co., The, Cincinnati, Ohio, 
U. S. A. Cable: “Lathe, Cincinnati." 
Sizes, 24, 26, 28, 30, 36, 42, 48, 60” between 
housings. Built with 1, 2. 3 or 4 heads and 6 
different types of drive: Single speed, belt or 
motor drive: double speed through 2-speed 
countershaft: 4 speed, through patented cone 
speed variator for belt or motor drive and 
with variable speed motor drive with reversing 
motor equipment All sizes are equipped 
aluminum tight pulleys 
See our advertisement on pages 14 and 15 
Bickett Machine & Mfg. Co Cincinnati, Ohio 


Worcester, 


R. f. 






Gear and rack planers Outside diameter of 
gears, 28". Length of rack in one setting. 30” 
Length of rack in two settings, 60” Width of 
face, 8”. Size of teeth, 4 diametral pitch 
Cen Planer Co., The, Cincinnati, Ohio. Ca 
ble *laner 
Sizes made: 22” to 96” planers Frog and 
switch, s >» and wedge and cylinder planers 
Patent ‘“‘Tu-Speed" type. quick reverse alum 
inum pulleys. all gearing inside beds, safety 
locking device, simplex feed gears, patent 
power elevating device. patent tumbler and 
dogs, ball bearings on feed screws. 
Agents: Prentiss Tool & Supply Co., New York: 
W. E. Shipley Max hy Co., Philadelphia: Motch 
& Merryweather Co., Cleveland, O.; Marshall & 
Huschart Co Chie igo 
Cleveland Planer Co 3148 Superior Ave.., 
Cleveland, Ohio 
Open side. frog and switch Seven sizes. Ca- 
pacity 26” to 72”. any length 


Coats Mach. Tool Co., Inc.. 30 Church St., N. Y.C. 
Gray Co., The G. A Cincinnati Ohio. Cable 
Address: “Gray. Cincinnati 


Thirty sizes: 22x22” to 84x60” ~¢- geared 
and spiral geared planers Constant and vari- 
able speed Belt and motor driven 

Foreign Agents: Iznosskoff & Co.. Petrograd: 
R. S. Stokvis & Fils, Paris: R. S. Stokvis & 
Zonen, Ltd., Rotterdam: Chas. Churchill & Co 
Ltd.. London; Foss & Hill Machinery Co., Mon 
treal: H. W. Petrie. Ltd., Toronto. 
Hamilton Machine Tool Co Hamilton, Ohio 
Cable Address: Hilker Hamilton Oo 

Sizes 24. 30, 36. 42, 48 and 54”: also widened 
planers furnished with one or two heads on 
cross rail and with side heads on 36” and 
larger Patented variable speed mechanism 
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“Allen”’ Safety Set Screws are made in 
. sizes and points to fulfill almost every 
oe Meiagiste Po ge] screw requirement 
; Allen Safety Set Screws and Socket 
Head Cap Screws are the accepted stand 
ard for modern machine construction. 
You can set them up as tight as you like. 


ALLEN 


Safety Set Screws 
and 


Socket Head Cap Screws 


are made by a patented process that in- 
creases their strength over 30 per cent 
There is no waste space filled w‘th chips, as 
in broached screws. The entire length of 
screw is utilized either for solid metal at 
the point or depth of socket for the wrench 
These screws are made in sizes from } to 
1} in. Ask for Bulletin No. 10 and free 
sample screws for testing. 


THE ALLEN MFG. COMPANY 


135 SHELDON STREET, HARTFORD, CONN. 


175 Princess Street, MANCHESTER, ENGLAND 
Peoples’ Life Insurance Bldg., CHICAGO, ILL. 


uuiuitit PINTO TOON 








For tapping on crank cases, cylinder heads, 





engine and turret lathe paris 


TheR-S !4-in. Model 
Radial Tapper 


is your one best bet. It is peculiarly adapted for 
work of this kind and its installation means an 


SUC LLL 


appreciable increase in production. 
The spindle is driven by a patented friction 
‘ I 


drive and travels down to the work. No raising 


TUODURERCEDUNORET ADEE ENE 


or lowering of table necessary to perform the 
tapping operation. 
This is only one feature of the new Radial 
Tapper. 
Write for Our Literature Which 
Describes All of Them. 


RICKERT-SHAFER COMPANY 
ERIE, PA. 


peneeebonninnny 


MATT ITY 


PUUCCCELELEL UE LECCE EROD CROPPER TTT eR TTT REE Tt taadee 
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Also mot eithe pla > > France Edwin Wood, Pty... Hdwe Chambers 
Pressed Steel Part : 
Aluminum \ | y reg Aa pee we b ke & Prev Co ’ 1 St Pa $1 Elizabeth St.. Melbourne, Vik Australia 
- r f r on a ry : - Ave Milwaukee. Wis ism ssio = Bearing Co. 10 0 Mi t wry 
; ike & =, ; ; ? . Neve ritain Mac} = 4 New Rrit ‘ R ; a Y Room 101 mw) ¢ irch 
New eT \N \ e St Gy - Pressed-Stee] Co P} ; Penn St N y City Bourse Bldg Philadelphia 
P Pillow blocks; clamp boxes Pa.; 624 Main St., Cambridge, Mass., 12 No 
Nile ment-P ( l ‘ N. Y. ¢ Pr Art el Jefferson St.. Chicago, Ill 
Oo M e Tool ¢ rr? } t oO} resses, Arbor : . Pulleys, Paper 
, t) x | aI ne s ‘ 0 W. F. & John. 1995 Ru St.. Rock- Rockwood Mfg. Co., The, Indianapoli Ind 
° Metalwood Mfg. Co., Detroit, M Pumps, Hydraulic . 
m mes Er ks has 0 Iton § 
a Sitmerth & Mesa Os 18 ama Maik E 7 Le Cha F.. 1001 Fult St., 
; a 1 ' ‘ wnids ict ae : . . , 
n nae N. W.. Grand Rapids, Mich Hydraulic Press Mfg. Co., The, Mt. Gilead, O 
I tiss & ¢ I I y. § r _N. Y.¢ Presses, Banding Metalwood Mfe. Co., Detroit, Mich 
Selle & Co. I Wn ») lelpl Penr Metalw Mfc. Co.. Detroit. M Watson-S Co.. 42 Church St.. N. Y. Cit 
fas ‘ ' } . > - y 
" obs : « _ a . a no Presses, Broaching Wilmarth ma Co 187 Monroe Ave 
; | t c. i rent Atlas Press Co Kalamaze M ’ N. W ‘ Rapids. Mich ‘ 
Wh r ‘ W ester Bliss & Co.. E. W.. 1 Adams St wklyn,. N.Y Worthinet imp and Machinery Corporation 
\ oe — a Metalw i Mfe. Co Detr ‘ M 115 Broadway New York City 
Sizes } f ; ( ‘ 4 is TT » i : i 
tween housing Patente é belt drive Presses, Drop and Forging Spe ag eg ¥. Fort Wayne. Ind 
eonstructior single pe i double speed Billings & Spencer Co... Hartford. Cor Fulfio Pump Co. Blanchester. Ohic 
thr h two-s} 1 ntershaft belt and i * Engineering W -s ‘ F L001 Fulflo’’ centrifugal lubricant pumps: readily 
motor drive 4 eguippe th alum Fulton St.. Chicago. I . Ss. A A. pot ode : an : - 
' 4 _ attached to grinders, lathes, milling machines 
m pullers Patented ss-rail binder. Niles-Bement-Pond Co,. 111 Broadway. N. Y. C et Capacity 1 to 20 allor " per minute . 
rate ‘ elf-l kit een beds ; sm ne fg ‘o e¢ 7Ttt rnd lon : : sa fl : mse “a 
, ite ted R i bed 1 small 5 he , a a. Fred J th 1 O'Fa St.. cording to speed Fulflo’s one pumping 
4 ‘ i i e size ‘ o " 
: are = . : part, the impeller is not touched by the grit 
dw art ‘owell Planet \ reeste Mass I edo XN hine : 00 oO ( hio 
W wa & : I N fa : . tach & Tool ¢ I Uni and small chips that are present in the cool- 
Planing Machines, Portable Presses, Foot and Hand ant. Alfred Herbert, Ltd European Agents 
Newton Machine To Ww Vine St Atlas Press Co.. Kalamazoo, Mich Gilbert & Barker Mfe. Co.. 42 Union St., Spring- 
Philadelphia, Pent Ferracute Mach. Co Bridgetor N. J Cable field. Mass., 1 S. A 
Planing Machines, Rotary Address: Ferracute. Bridgeton : Matson Machine Co.. Concord, N. H 
Newton Mactl e Tool W ; e St Shuster Co The F B New Haven, Conn Oil pumps up to 50 quarts per minute 
*hiladelphia. Pet Taylor & Fenn Co., Hartford, Conn Roper & Co.. C. F.. Hopedale, Mass., U. S. A 
Niles-Bement-Pond Co.. 111 , N. Y. Cit Presses, Forcing Roco and Roper Geared Circulating Pumps 
Underwood & Co., H. B., 10° ttonwood St Atlas Press Co.. Kalamazoo. Mich both one-way and reversing No priming re 
Philadelphia, Pen: Barnes Co.. W. F. & John, 1995 Ruby St.. Rock quired Variable delivery, without separate 
, » ford. fl valves Construction prevents chips entering 
Plate Rolls ‘ . 4 
Niles-Bement-Pond Co.. 111 Broadway. N. Y. C ss Co. E. W.. 1 Adams St.. Brooklyn, N. Y¥ Trahern Pump Co., Rockford, Il 
Piu: Hol cas Machine Tool Co., E. 99th St. and N. ¥.C Rotary pumps for all purposes 
lugs, Core ore RR Cleveland. Ohio. Cable Address Lucas Webste r & Perks Tool Co Springfield. Ohio 
Hubt Spring Co... M. D. | t M Cleveland Worthington Pump & Machinery Corporation 
Pneumatic Tools Three sizes Capacities: 15. 30 and 50 tons 115 Broadway. New York City 
hicago eumatic Tool ¢ aL Fisher Bldg.. Power machines for operations requiring pres Pumps, Pneumatic and Steam 
Ch go y sure. such as forcing arbors. bushings. shafts Ingersoll-Rand Co., 11 Broadway, New York City 
Cleveland Pneumati [Tool ( Cleveland. @hio or plus in or ov*t of holes, bending or straight Worthington Pump & Machinery Corporation 
Independent Pneumatic Tool Co.. Chicago, Ill ening. broaching, etc 115 Broadway, New York City 
Ingersoll-Rand Co., 11 Broadway, New York City. Metalwood Mfg. Co., Detroit, Mich Peeaien Canter 
Polishing and Buffing Machines Presses, Hydraulic Brown & Sharpe Mfg. Co., Providence, R. I 
Co., W. F. & John, 1995 Ruby St.. Rock- Burroughs Co., The Chas.. New NJ Starrett Co. L. S.. Athol. Mass 
I Dudgeon. Richard. Broome & Columbia St..N. Y. C. Union Tool Co., Orange, Mass 
] hard Machine Co.. The. Camb: Mass Eimes Engineering Works. | s | 1001 Punches, Hand 
See “Grinding Machines. Surface Fulton St.. Chicago, Til. U. S. A Armstrong-Blum Mfg. Co., 847 N. Francisco 
Blevney Machine Co. Green fic Ma Hydraulic Press Mfg. Co.. The. Mt. Gilead, O Ave.. Chicago. Tl 
Blount Co., J. G.. Woodland St.. Everett. Mass eat a Co.. Detroit. Mich Punches, Hydraulic 
' - an = * * ian y a “ R 5 . Pree e : — — oom om 2 oe ¥ Dudgeon. Richard, Broome & Columbia St..N. ¥.C 
amor pchine o rovice € . PESOS, . P ; Watson-Stillman C 4" Church St N. Y. Cit 
Fitchbure Grinding Ma e Co The, Fitch Barnes Co.. W. F. & John, 1995 Ruby St., Rock : a - y 
bure. Mas ford. I Punches, Power 
Forbes & Myers, 172 Union St.. Worcester, Mass Bl & Johnson Co.. The. Waterbury. Conn Birdsboro Steel Fdry. & Mach. Co., Birdsboro, Pa 
Gardner Machine Co.. Beloit, W B & Co.. E. W.. 1 Adams St.. Brooklyn, N. Y. Ferracute Machine Co.. Bridgeton r. J 
‘ enfield Machine Co.. Greenfield. M : 7 ite Machine Co Bridgeto N. J Longe & Allstatter Co Hamilton, Ohi 
Gre field Ta & D Corp M y. Division jarris Eng. Co.. H. E iridgeport, Conn Mitts & Merrill, 913 Tilden St.. Saginaw, Mich 
Creen fie M La Salle Machine & Too ». La Salle. I Prentiss & C In Henry. Singer Bldg.. N. Y.C 
Heald Machine Co... Worcests M ass vr. Ss. A Loshbough-Jordan T and Machine Co Elk Royersford Fdry. & Mach. Co.. Royersford. Pa 
C ible ; \ idress: Heald Bran hes New . hart. I _ e ee Pyrometers, Electric 
, aa etroit eve are ' r j etal one ifg oO letro } > . 
atch ae Der eee eae ae Niagara Mach. & T : w . ee N. Y Brown Instrument Co.. Philadelphia, Penn 
; agents A > a — een a —. 5 a — . . Engelhard. Chas.. 30 Church St.. New York City 
Italy Franc Switzerla Ss and Rowbottom Mach. Co The. Waterbury. Conn ae *} an on a 
Dnetienl F Ww rr lar Wilt S\ ine Mfe. C Fred J 7th i o'F ~ Heraeus Le Chatelier Pyrometers for any 
pee & « ote mh — d St. ; a a 7 oe ation St condition where temperatures are below 3000° 
Sone moe 0... 1. Sweat Venuma ane 24 UIS. sat = *. Indications and graphic recorders, in single 
Norway. Post Van der Burg & Co.. Holland. Toledo Machine & Tool Co.. Toledo. Ohio SS aes annie ; 
sskoff & Co R iss : Presses, Screw Hoskins Mfg. C $51 Lawton Ave Detroit 
Tool Co Waynesboro, Pent Cable Barnes Co.. W. F. & John. 1995 Ruby St.. Rock Mich 
’ hor ; 1 > oy 
a Waynesboro ; ford. Ill Thwing Instrument Cer 3337 Laneaster Ave 
Types Ur versal and _ pla cylindrica n Bliss & Co.. E. W.. 1 Adams St.. Brooklyn, N. Y Philadelph Pen 
wees - Cras : ba earing race grinding Profiling Machines For furnaces of every kind. Thermo-couples 
New Britain Mach. Co New Britai: Conn Becker Milling Mi 1 hir © fo. Hy I ark Mass = ae _m t ‘ atinum Fah leit 
Plain a ball. bearing drop-head iown Fischer M achine Co I lilade Pa. mn entigrad ca ' 
elted. fi and bench tyne Garvin Mach. Co.. Spring and Va St..N. Y.¢ yrometers, Radiation 
Newton M .chine Tool Works. 23rd and Vine St Newton Machine Tool Works rd and Vine St Tnwing Instrument Co.. 3337 Lancaster Ave 
Philadeiphia, Penr Philadelphia, Penn ; Philadelphia. Pen: 
N e & Westbrook Mf ‘ 9 Asylum St... Pratt & Whitney Co.. Hartfor Cor For Steel Mills and work involving tempera 
Hartford. Cee Stark Tool Co., Waltham. Mass tures too high for platinum thermo-couples 
Norton Grinding Co.. Worcester, Mass,, U. 8. 4 Publishers Rack Cutting Machines 
Cable Address G ) ; ' , McGraw-Hill Book Co., 239 W. 39th St.. N. ¥.C Rickett Machine & Mfg. Co., Cincinnati, Ohio 
, l machines ar- wher inding - " Gould & Eberhardt. Newark, N. J 
mine iniversal tool- and itter-grinding riekt aC Lisb Oh Light type. 36”%x6” and 72”x10” Heavy 
es irface-grinding machine tet ee — wa type. 6’x12”. 8’x12”. 10°x12” 
gn Agent Alfred Herbert. Ltd.. Coven- [ulley Covering = LeBlond Mach. Tool Co., The, R. K.. Cincinnati. O. 
Ene Paris. Milar Post van der Bure & Raymond. W. S.. Niles. Mich Sloan & Chace Mfg. Co.. Newark 7 J 
( Holland Izr ssko fl & Co Petrograd: Pulley Turning and Boring Machines Taft-Peirce Mfg. Co.. Woonsocket, R. I 
W. Horne & Co. Toks ‘apat American Tool Works Co., Cincinnati. Ohio Van Dorn & Dutton Co., Cleveland. O} 
Reid Bros. Co 167 Oliver St dostor Mass Cineit it %ulley Mehry Co Cir nnat Ohio 
No rfa vith tarting Newton Machine Too) Works, 23rd and Vine St Racks, Storage (See Furniture, Machine Shop) 
topping device for work 18 me, © Philadelphia. Pet Radiators, Japanning Oven 
wide and 12” hig? N Bement-Pond Co.. 111 Broads N.Y. C 
oe . ' : es-Bement-Por o an vauway. 2 American Gas Furnace Co.. 24 John St.. N. Y¥. C. 
t Lathe & Grinder Co.. Brightor istrict Steel split pulleys. Sizes 3” to 120" diameter. Chicago Flexible Shaft Co., 162 Ontario St 
Bost Mass., U. S. A Cable Address Put on shaft by means of interchangeable Chicago. I 
Edrivett bushings Grooved face belt contact “3 7 
Internal grinders. both straicht ing ' Wilmarth & Morma Co ‘187 Monroe Ave Rammers, Foundry 
il grinders hand ind 1utomat Also N. W Grand Rapids. Mich Brown & Sharpe Mfe. Co Providence R. I 
nowbottems Machine Co.” Watmtate Gum Pulleys, Metal Ingersoll-Rand Co., 11 Broadway, New York City 
Th) wr? i line iter ry wir ae . - . . 
Royersford Fdry. & Mach. Co.. Royersford. Penn Americar 4 ley Co.. 4-10 h., sahickon Ave. Reamer Holders 
Safety Emery Wheel Co Larch St Springfield ] - “ll St Cr noon y lt P Af + a ,. : . Colburn Machine Tool Co Franklir Penr 
Oh a Firat ¥ aa ‘tle o. —s 4 ae oe Gisholt Machine Co.. Madison, Wis 
Standa Elect Tool ¢ ( ti. O ie - as — . a pal : Especially adapted for use in turret lathes and 
S » Mf Co . oh nent  Y Agent wy" ft ’ ‘ “¥ ens Et ablisse ments vertical boring mills 
} ist } ‘o t N ‘ . . S erreaud aris rrance Swiss " s 
=" - ‘ aa D C % C Ath . ses sgent: J. Lambercier & Co.. Geneva. Switzer Reamers, Expanding 
. ea ‘ ' . . Advance Tool ¢ Cincinnati, Ohio 
versa! inding 3 e rown Co., A. & F.. 79 Barclay St.. N. Y. City. Brubaker & Bros.. W. L.. Millersburg. Per 
; Conway & Co Cincinnati. Ohio New York. Cleveland. Pittsburgh. San Frar 
. nson Machine C Carlyle, 52 Main St... Man cisco 
' S . fe = ~ . - hester. Conr Cable Address Carlyle Hart Twist Drill Co.. Cleveland. Ohio 
Ingteia : ; 8 sizes ) sir e i do le. « rac ‘ ply Co 18-70 P 1 St Bos 
Webster & Pe ' ‘ e s up to 3 diam. shafting. Weight, 10 to t Iss Mehig luproves erpenaes ram 
' ‘ «t ‘YT ‘ » » = or use « rs m le ! 21Zes8 o re m irom ’ J » 
Wilmarth & Morn ‘ ° 1 Ave _ a} ifti with a witl + pull “— 4 “Have six blades slightly stage red to 
at t fa s,m wad it-off coupling to conr prevent chattering and set opposite each other 
: » f two shafts and on n so they can set to desired size with mi ym 
v¥ om s for feed and speed ec} ges, stopping eter See ,dvertisement and send for circular 
Pots, Steel ‘ reversing Catalog on re est Detroit Twist Drill Co. 644 Fort St Detroit 
nee Fuel & Encineerir ‘ R ‘ | " ts The Efandem Co 159 Gt. Portland Gisholt Machine Co Madison, Wis 
Ste. pot far heat ¢ st Gia. . to Sr Ww Eng w r S ese x, "to 6% solid ad stable of the shell hand 
smeter. th s \& t l Mal Sweden: ¢ er & |] Paris and chucking type 
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BY WAY OF 
EXAMPLE 


ot the ettectiveness ot Lapointe Broaching 
witness this casing tor a \utomath 
Revolver. It was broa n mtnimun 
time, at minimum exper nd nh min 
mum labor 

Why not dupli 
nternal work by bro 

What was that? Yes, Catalogue “C’’ 


answers that point. Will you have us send 
it to you? 


The Lapointe 
Machine Tool 


Company 
Hudson, Mass, U. S. A. 
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McCrosky Reamer Co., The, Meadville, Penn.., 
Philadelphia, Penn 
U. S. A. Export Agent: Benjamin Whittaker, 
21 State St.. New York 

Modern Mfg. Co., The, Bridgeport, Conn. 

National Tool Co., The, Cleveland, Ohio 


Taft-Peirce Mfg. Co., Woonsocket, R 

Beamers, Solid 

Advance Tool Co., 

Bay State Tap & Die Co., 

Brewster Co., Inc.. Wm., 30 
City 

Brubaker & Bros., W. L., Millersburg, Penn 
New York, Cleveland, Pittsburgh, San Francisco 


Cincinnati, Ohio 
Mansfield, Mass 
Church St.. N 


Buckeye Twist Drill Co., Alliance, Ohio 
Fluted chucking, fluted chucking rose-shell, 
free groove chucking. locomotive taper, bridge 
and hand 

Rutterfield & Co., Derby Line, Vt 

Crk Equipment Co. (Celfor), Buchanan, Mich 


Cleveland Twist Drill Co., E. 49th St. and Lake- 


side Ave., Cleve'and, O. Branches: New York, 
30 Reade St.: Chicago, 9 N. Jefferson St 
Reamers of all sizes and types 

Clough, R. M.. Meriden, Conn 


Detroit Twist Drill Co.. 644 Fort St. Detroit 


Gale-Sawyer Co., The, 33 Wormwood St., Boston, 
Mass 
Greenfield Tap & Die Corp., Greenfield, Mass 
Jaeger. M., 342 Engineers Bldg., Cleveland, Ohio. 
Kelly Reamer Co., Cleveland. Ohio 
Adjustable reamers cylinder reamers line 
reamers, connecting-rod reamers 
Morse Twist Drill & Mach. Co..New Bedford, Mase 
National Tool Co., The, Cleveland, Ohio 
National Twist Drill & Tool Co., Detroit, Mich 
Reed Mfg. Co., Erie. Penn 
Schellenbach-Hunt Tool Co., Cincinnati, Ohio 
Skelton Sales Co.. 107 No. Franklin St., Syra- 


cuse, } 
Standard 
Taft-Peirce 


Cleveland, Ohio 
Woonsocket. R 


 ¢ 
Tool Co 
Mfg. Co 


Union Twist Drill Co., Athol, Mass 
Western Tool & Mfg. Co., Springfield Ohio 
Whitman & Barnes Mfg. Co., Akron, Ohio. 
Recorders, Pressure 

Brown Instrument Co., Philadelphia, Penn 


Recorders, Temperature 


Falbro Electrical Instrument Co., Philadelphia, 
Penn 

Thwing Instrument Co., 3337 Lancaster Ave., 
Philadelphia, Pa. 

Recorders, Time 

Calculagraph Co., New York City 

Gisholt Machine Co., Madison, Wis 
Workmen's ‘‘Time-on-the-Job”" recorders 
Rectifiers 

Wagner Electric Mfg. Co. St. Louis. Mo 
For charging small storage batteries direct 


from alternating-current lines 
Resistance Materials 
Driver-Harris Co., Harrison, N. J., Chicago, Ml. 


Manchester, Eng. 
Rheostats 
General Electric Co., Schenectady, N. Y¥ 
Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa 
Sivet-Making Machinery 


Cook Co., Asa §S.. 605 Franklin Ave., Hartford, 
Conn Rivet heading and upsetting machines 

National Machinery Co., Tiffin, Ohio 

Riveting Machines 

Bilton Machine Tool Co Housatonic Ave., 
Bridgeport, Conr 

Birdsboro Steel Fdry. & Noch Birdsboro. Pa 

Grant Mfg. & Mach ‘o 85 Silliman Ave., 
Bridgeport, Conn 


Ingersoll-Rand Co.. 11 Broadway, New York City 


Shuster Co.. The F. B.. New Haven .Conn 
Thomson Spot Welder Co.. Lynn. Mass 
Townsend Mfg. Co., H. P.. Hartford, Conn 
Rod Cutters ane Shear, Hand 
Tucker. W. A F.. Hartford, Conn 
Her ules she A at rod cutters 
See advertisement and send for catalog 


Rolling Mill 
Blake & Johnson Co 
Standard Engineering Co 


Equipment 
The. Waterbury. Conn 
Ellwood City. Penn 


Rules, Steel and Wood 

Brown & Sharpe Mfc. Co., Providence. R. I 
Hammacher, Schlemmer & Co.. New York City. 
Lufkin Rule Co.. Saginaw, Mich 

Starrett Co., L. S.. Athol, Mass 

Union Tool Co.. Orange, Mass. 

Rust Preventatives 

Geuder, Paeschke & Frey Co., 1301 St. Paul 


Ave.. Milwaukee, Wis 


Globe Machine & Stamping Co., 1250 W. 76th 


St.. Cleveland, Ohio 
Oakley Chemical Co., 24 Thames St.. N. Y. C 
Safety Devices, Press 
Geuder *aeschke & Frey Co 1301 St. Paul 
Ave Milwaukee Wis 
Sand-Blast Aovaratue 
Letton, J. M.. 59 Pearl St.. New York City 
Mott Sand B last Co., 8 Frost St.. Brooklyn, N 
Hoevel Mfg. Co... 50 Church St.. N. ¥. C 
~~ blast barrels, tables, rooms, et« 
P gborn Corporation. Hagerstown, Md. Box 855 


Pa xson Co., J. W.. 1071 N 
delphia, Penn 
Sand Rammers, 


Delaware Ave Phila 


Pre = itie 


Cleveland Pneumati« 01 Co., Cleveland, Ohio 

Saw Frames and Blades, Pa ick 

American Saw & M Springfie! Mass., 
U. 8. A Len i _ a." tungsten a k saw 
blades All sizes, for both hand and power 
use Flexible back and all hard 

Coats Mach. Tool Co., Inc., 30 Church St... N. Y.C. 

Diamond Saw & Stamping Works, Buffalo. N. Y 
Trade-mark “Sterling.” 8” to 36” blades 

Hammacher, Schlemmer & Co., New York City 


Millers Falls Co., Millers Falls, Mass 

Napier Saw Wks., Inc., Springfield, Mass 
Quality” hack band and circular metal cut 
ting saws for all purposes 
Send for illustrated catalog 


Buying—A MERICAN 


Racine Tool & Machine Co., 1400 Jones Ave., 


Racine, Wis. 
Simonds Mfg. Co., Fitchburg. Mass. Established 
1832 17th St. and Western Ave., Chicago, 


[ll.;: 90 West Broadway, New York City 

Makers of saws, machine knives, files and steel 
Smith & Hemenway Co., 261 Broadway, N. Y. C 
Starrett Co., L. S., Athol, Mass 


Thompson & Son Co., Hy. G., New Haven, Conn. 

Union Tool Co., Orange, Mass 

Victor Saw Works, Springfield, Mass., U. S. A. 
Victor hack saw blades 

West Haven Mfg. Co.. New Haven, Conn. 


Sawing Machines, Metal 

Armstrong-Blum Mfg. Co., 347 
Ave., Chicago, Il 

Birdsboro Steel Fdry. & Mach. Co.. : ee Pa. 

Burr & Son, John T., Brooklyn, N. ¥ 

Coats Mach. Tool Co., Inc., 30 ny St... N. Y.C. 


N. Francisco 


Cochrane-Bly Co., Rochester, N 
Five sizes, 4” to 8%" reeds. %” to 2”. 
Diamond Saw & Stamping Works, Buffalo, N. Y. 
“Sterling.” Capacity 5x5” to 8x12” 
Greenfield Tap & Die Corp. Machry. Division 
Greenfield, Mass 
Foreign Agents: Allied Machinery Co of 


America, 19 Rue de Rocroy. Paris, France; 85 
Cours Gambetta, Lyons, France 

Gorton Machine Co., Geo., Racine, Wis 

Napier Saw Works, Inc., Springfield, Mass. 
chines 
Napier band saw machines and hack saw ma- 
Send for illustrated catalog 

Newton Machine Tool Works, 23rd and Vine St., 

1615 Racine St., Racine, Wis. 


Philadelphia, Penn 
Peerless Mach. Co 

Racine Tool & Machine Co., 1400 Jones Ave.. 
Racine, Wis 


Four sizes, 6”x6", 8”x8”", 12”x12”., 12”x15”. 
Union Twist Drill Co., Athol, Mass 
Vandyck-Churchill Co., 93 Liberty St.. N. Y. C. 
Victor Saw Works, Springfield. Mass.. U. S. A. 

No. 5 hack saw machine, for cutting up to 

9”x9”": two speeds. patent swivel-jawed vise, 

automatic lift, rotary pump, automatic knock- 

o 


West Haven Mfg. Co.. New Haven, Conn. 
Sawing Machines, Power Hack 


Armstrong-Blum Mfg. Co., 347 N. Francisco 
Ave., Chicago, Il. 

Diamond Saw & Stamping Wks., Buffalo, N. Y. 
“Sterling.” Capacity 5x5” to 8x12” 

Millers Falls Co., Millers Falls, Mass 

Napier Saw Wks., Inc.. Springfield, Mass 


“Quality"’ Economy Power Hack Saw Machines. 
Peerless Mach. Co., 1615 Racine St., Racine, Wis. 
Racine Tool & Machine Co., 1400 Jones Ave., 

Racine, Wis 
Thompson & Son Co., Hy. G 
Victor Saw Works, Springfield 

No. 5 high-speed hack saw 

ting up to 9”x9”: two speeds 

jawed vise, automatic lift 

matic knock-off 
Western Tool & Mfg. Co 
West Haven Mfg. Co., New Haven, 
Sawing Machines, Swing 


New Haven, Conn. 
Mass U 
machine a cut- 
patent swivel- 
rotary pump, auto- 


Springfield, Ohio. 
Conn. 


Saw Sharpening Machines 


Cochrane-Bly Co.. Rochester, N. Y. 

Automatic, 10” to 15” and 10” to 24” ca- 
pacities 

Greenfield Tap & Die Corp. Machry. Division 
Greenfield, Mass 

Foreign Agents Allied Machinery Co of 
America, 19 Rue de Rocroy. Paris, France 
85 Cours Gambetts. Lyons, France 

Hunter Saw & Machine Co., 5700 Butler St 


Pittsburgh. Pa 
Newton Machine Tool Works, 23rd 
Philadelphia, Penn 
Saws, Circular Metal 
Atkins & Co., Ine E. C., Indianapolis 
Barber-Colman Co. Rockford, I)! 


and Vine St., 


Ind 


Brown & Sharpe Mfg. Co Providence R. I 

Hunter Saw & Machine Co TOO Butler St 
Pittsburgh. Pa 

Napier Saw Works. Ine.. Springfield, Mass 

Pratt & Whitney Co.. Hartford, Conr 

Simonds Mfg. Co Fitchburg. Mass Established 
L832 17th St. and Western Ave cr ago 
Il! 90 West Broadway New Yor City 

Tabor Mfge. Co Philadelphia, Pa 

Union Twist Drill Co., Athol, Mass 

ae Hand 

Reliance Steel & Tool Co., 30 Church St.. N. Y. 
City 

Saws, Metal Band 

Garvin Mach. Co.,. Spring and Var st.. N. ¥.C 

Napier Saw Works, In Springfield. Mass 

Racine Tool & Machine Co 1400 Jones Ave 
Racine Wis 

Silver Mfg. Co.. Salem. Ohio 

Simonds Mfg. Co.. Fitchburg Mass 

Saws, Metal Cutting 

Billlings & Spencer Co Hartford. Con 

Napier Saw Works, Inc.. Springfield. Mass 

Reliance Steel & Tool Co., 30 Church St.. N. ¥.C., 

Saws, Screw Slotting 

Brown & Sharpe Mfg. Co., Providence, R. I 

Hunter Saw & Machine Co 700 Butler St., 


Pittsburgh, Penn 


Pratt & Whitney Co.. Hartford. Conn 

Simonds Mfg. Co., Fitchburg, Mass 

Reliance Steel & Tool Co., 30 Church St., N. Y. 
City 

Starrett Co., I. S.. Athol. Mass 

Tabor Mfg. Co., Philadelphia, Pa 

Thurston Mfg. Co., Providence, R. I 

Union Twist Drill Co.. Athol, Mass. 

Saw Tables, Universal 

Baker Bros., Toledo, Ohio 
Vertics! boring machines for cylinder work. 
Sizes No. 0, No. 315. No. 3. No. 4, No. 5. 


Silver Mfg. Co., Salem, Ohio 
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Scales 

Erown & Sharpe Mfg. Co., Providence, R, I. 

Lufkin Rule Co., Saginaw, Mich 

Screw-Machine Work 

Ansonia Mfg. Co., Ansonia, Conn. 

Barnes Co., The Wallace, 38 Wallace St., 
tol, Conn 


Brown Bag Filling Machine Co., Fitchburg, Mass 


Bris 


Cincinnati Automatic Machine Co., Oakley, Cin 
cinnati, Ohio 

Cincinnati Screw Co., Twightee, Ohio. 

Connery Mach. & Tool Co.. Springfield, Mass 


Philadelphia, Penn. 
New Haven, Conn 
607 Bergen 


Dallett Co., Thos. W.., 

Eastern Machine Screw Corp 

Ericsson Screw Mach. Products Co. 
St.. Brooklyn, 

Erie Metal Products Co., Erie, Pa 

Humholdt Machine & Stamping Co. 81 10th St., 
Long Island City, N. Y¥ 


International Arms & Fuze Co., Inc., Bloomfield 
R. I 


Link-Belt Co., Chicago, Philadelphia. 

Meisel Press Co.. 946 Dor Ave., Boston, Mass 

Moore, Geo. W., 44 Farnsworth St., Boston 
Mass 

National-Acme Co., The, Cleveland, Ohio. 

National Machine Tool Co., Cincinnati, Ohio. 

Sears-Cross Co., Bush Terminal, Brooklyn, N. 

tpafford Mach. Screw Wks., 10% Hoadley Pl 
Hartford, Conn. 


Spafford Tool Works, Hartford, Conn. 
Standard Pressed Steel Co.. Philadelphia, Penn 
Taft-Peirce Mfg. Co.. Woonsocket, 7% 
Tock Screw Mach. Produc ts Corp., 199 8th St.. 
Long Island City, N 
Toledo Screw Products Co., Toledo, Ohio. 
Union Tool Co., Orange. Mass. 
Worcester Machine Screw Co., Worcester, Mass. 
Screw Machinery, Wood and Lag 
Cook Co., Asa S., 605 Franklin Ave., Hartford 
Conn. Automatic wood and lag screw machinery. 
Townsend Mfg. Co., H. P., Hartford, Conn. 
Screw Machines, Automatic 
Brown & Sharpe Mfg. Co., Providence, RB. I. 
3 sizes. Both cone and constant speed drives 
Nos. 00 and 00G—Stock to 4”; turn to 14”; 





feed 2” Nos. 0 and 0G—Stock to 4”: turn 
1%”: feed 3”. Nos. 2 and 2G—Stock to % 
turn 2%”: feed 4”. 

Cincinnati Automatic Machine Co., Oakley, Cin 
cinnati. Ohio. Cable: Hayden 
Sizes \%“x3”" and 1%"x5”. Five spindles, sin 


gle belt dawe. index plates on machine. Each 
of 4 tools has its own cam. Starting and stop 
ping lever on each side of machine. 
Agents: Prentiss Tool & Supply Co., N 
Motch & Merryweather, Cleveland, 


New York: 
De troit and 


Pittsburgh; Marshall & Huschart Machy. Co 
Chicago, St. Louis, Indianapolis; W. E. Ship 
ley Machy. Co., Philadelphia 

Cleveland Automatic Machine Co., 2269 Ash 
land Rd., Cleveland, Ohio Cable: Clyne.” 
Sizes made m. %. MM. %. M. WM. Udeke. 1%. 
1k, % 2%, 2%, | 3%, 4, 4% 5%. 6% 
7%. "Produc e pieces from bar of *s " @ 7%" 
diameter up to 18” long 


A full automatic machine 
Agents (Foreign): Chas. Churchill & Co., 9-15 
Leonard St., London, England, Birmingham and 


Manchester, England. and also Glasgow. Scot- 
land. (Domestic) J. B. Anderson, 211 Mt 
Gowen Ave.. Philadelphia. Pa H. E. Nunn 
565 W. Washington St.. Chicago, Ill 
Cone»Autematic.Machine Co., The, Windsor. Ct 
Cone Automatic Four-Spindle Screw Machine 
Three sizes. 1”. 14%” 1%” diameter by 6” 
long All cams and drums are overhead away 
from the chips and easily accessible The 


chips by 
hardened 


work is positively separated from the 
a special arrangement Spindles are 


and greased and run in adjustable phosphor 

bronze bearings Has the widest tooling range 
Fitchburg Automatic Machine Works, Fitchburse 

Mass.. U A Cable Address: “Radical 


Fitchburg 


Radical automatic screw machines, 4 spindles 
as many tools as required Head solid with 
bed, selective threading and tooling, stay-put 
cams, equipped with radical turned slides 
which eliminate box mills 
See advertisement and send for catalog 
National-Acme Co... The. Cleveland. Ohio New 
England Gridley" plant. Windsor. Vt 
“Acme” four-spindle 1utomatic screw ma 
chine, eight tool positions. simultaneous too! 
cutting, each piece completed in the time of 
longest single operation. Single belt or motor 
drive Capacities p to 3% diameter 
Gridley multiple spindle a 1tomatic screw ma 
chines + sizes of machines Capa ity up 


spindle 
single pier« 
*k diameter 

Britain, Cenn 
1120 Otis Bldg 


to 254” diameter Gridley single 

matic turret lathe For bar or 

chucking. Capacities up to 5” 

New Britain Machine Co.. New 
70 Woodward Ave Detren 


auto 


chue 


Chic ago; 812 Engineers Idg.. Cleveland 

“New Britain” six spindle au tom: atic Three 
sizes 17 x58*", 1%" x 7” »” xO’: single 
belt or motor driven: chrome-nickel _ stee] 
spindles hardened and ground adjustable 
straight bronze spindle bearings with ball 
bearing thrust: right-hand tools: heavy tool 
slide with no overhang Spindle cylinder has 
capacity for six bars of stock and. by revolv 
ing through an angle of 60° at each indexing 
brings the work in line with the several tools 
for the series of operations required The 
tool-slide advances the tools automatically to 
the work withdrawing upon completion of 


the operations to give clearance for indexing 
Thus a finished piece is cut from a bar at 


each indexing, the entire series of operations 
being completed in the time of the longest 
single operation Six spindles eliminate re 


handling of much work and increase produ 
tion by providing for subdivision of opera 
tions 

Agents: Coats Machine Tool Co., Ltd., Caxton 
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GARVIN 


No. 2-SG. Screw Machine 


(New Design) 


=———. 





No. 2}-SG. Screw Machine with Automatic Collet, Wire Feed, Power Feed, 
Geared Friction Head and Pump and Piping 


Capacity ..... 1%.x83-in. 

Use Code..... Byssus 
This Solid-Head-Bed design is made from special tools. Spindles are Hardened 
and Ground and run in Bronze Boxes. Machines can be realigned under all con- 
ditions of wear. ‘Turrets are made to revolve by hand in either direction. Ma- 
chines furnished in various combinations and styles, the spot shown on main cast- 
ing is for Screw Feed Side Motion Cross Slide. 


Two Weeks’ Delivery 
Send for Circular No. 223. 
FOR FURTHER INFORMATION 43322 oe DEALER OR 
MANUFACTURED BY iSITORS WELCOME 
THE GARVIN MACHINE COMPANY 


Spring and Varick Streets 50 Years in New York City 
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Saws on table up to 48” diameter. Weight of 
machine 1300 Ib Power feed and water 
grinding ttachments 

Ohio Machine Tool Co.. The, Kenton, O., U. S. A 
Cable Ohiotoolco. Kentor 
Size Plain 14 and 16” stroke Back geared 
14 L6 A ‘4 1s $2-in stroke Cone 
drive, s pulley speed box drive Constant 
speed mot drive with speed box Variab 
speed motor drive with speed box 

Potter & Johnsto Mach. Co., Pawtucket, R. I 


Pawtucket 


15”-2 ke 
Prentiss & Co.. In Henry, Singer Bldg., N. Y.C 
Smith & Mills Co.. Cincinati, Ohio 
Cable: Mont 12 15” and 20” crank 
16 0” back geared 
Steptoe Co The Joh Northside, Cincinnat O 
Cable Address Stept Cc nnat 
i4. 16 0 3 re shapers 
5 0 | ‘4 ba ‘ i n =) 
Strong, Ca & Hamm ( ( ind, O 
Shears, Hand 
Armstrong-! Mf Co 47 N. I 3 Ave 
Chica 
Oliver Mfg. ¢ Ww. W 180 N is 
ilo. N Y 
Tucker. W , & { } ‘ 
Shears, Power 
Birdsboro St Fdry. & Mch. ¢ ; I a 
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{ & A Co. I ( 
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The 65 Plants and Warehouses of ] 
Linde Oxygen Service Can i 

Fill All Orders, If— : 


If you as a manufacturer will do your 4 
share, by planning ahead for your require- 
ments, ordering minimum quantities at 
frequent intervals, and returning all empty 
cylinders promptly by the quickest route. 


Since our last announcement a new warehouse, at 
Peoria, Ill., has been added to the Linde Chain, mak- 
ing a total of 65 distributing points, euch located in 
the heart of oxygen consuming districts. In the past 
month several thousand new cylinders have been added 
to the hundreds of thousands in regular service, a total 
more than sufficient to meet all demands in these 
strenuous times if— 





If You Will “Do Your Bit” 
By Returning Empty Cylinders 
Regularly and Promptly 


The necessity for this co-operation is serious, 
since the continuity of Linde Service is dependent 
upon it. The obligation we assume on 
contracts is in a majority of cases fully as 
serious as the obligation of the customer— 
ifnot more so—and the customer purchases 
at a price lower (with few exceptions) than 
prevailed at the beginning of the war, from 
an organization that has been expanded 
since then at great expense in order to 


handle the enormously increased demand. 


The Linde Air Products Company 


*‘Largest Producers of Oxygen in the World’’ 


42nd St. Building New York City, N. Y. 
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Buying—A MERICAN 


Meh! Mach. Tool & Die Co., 


adding machines and the like 
Meisel Press Mfg. Co., £ 
Mulliner Enlund Tool Co 
Myer & Moran Co., } 
Engineering & Machine Works, 
Philadelphia, Penn. 
Newton Machine Tool Works, 23rd and Vine St., 
Oxweld Acetylene 
Peerless Mach. Co., 


Rowbottom Machine Co., 





Caldwell & Son Co., 


Diamond Chain & Mfg 


block and silent, 


951 W ror St., 
and Goebel Sts., 


Detroit Stamping hat 


Kales Stamping Co., 


McCaskey Register 


Hoggson fe Pettis Mfg 
Ss. A 
Hand-cut steel stamps 


marking machine 
& Westbrook Mfg 
1 


stamps, stencils, etc 
etc 
Schwerdtle Stamp Co., 


Stands, Portable (See Furniture, Machine Shop) 
Bteam Specialties 


. Cold-Rolled Strip 


Steel Scrap Reclamation 
Onondaga Steel Co.., 


Aborn Steel Co 





Steel, Sheet 
Aborn Steel Co., Inc., 


22 Clarke St.. New York. 
Boker & Co.. Ine H 101 . 


Duine St. N 


Hawkridge Bros. Co., 303 Congress St., Bosion, 

Hobson, Houghton Co.. 83 Beekman St., N. Y. 

Jessop & Sons, Inc., Wm., 91 John St., N. Y c 

Latshaw Steel & Metal Products Corp 220 
Broadway, New York City 


Moltrup Steel Products Co., Beaver Falls, Penn. 
Union Drawn Steel C« Beaver Falls, Penn 
Ward's Sons, Edgar T., 44 Farnsworth St., Boston 


Steels, Alloy 


Aborn Steel Co., Inc., 22 Clarke St., New York. 

Americ an Comp. Co 469 Atlantic Ave., Boston 
r & Co.. In H 101 Duane St.. N. Y. C 

Steel Co., Pittsburgh, Pa 

Steel Co., 120 Broadway, N. Y. C. 

Steel Co., M« *Keesport, Penn. 

Peter A $17 Canal St 


arnegie 
Syclops 
‘irth-Sterling 
‘rasse & Co Ine 
N Y. City 
Haleomb Steel Co., Syracuse. N 
Hawkridge Bros. Co.. 303 Congress St 
Haynes Stellite Co.. Kokomo, Ind 
essop & Sons, Inc.. Wm.. 91 John St., N. ¥. C 
inadium Alloys Steel Co., Pittsburgh, Penn 
Vasco non-shrinkable 
Vulean Crucible Steel Co 
Chrome, nickel, tungster 
steels Also steels made io 
Williams Co., J. H., 35 Ri hards St. 


3300r 


Boston. 
J 
V 
Aliquippa, Penn. 

and vanadium 


ecification 
Brooklyn,N.Y. 


alloy 





Steels, Carbon 

Aborn Steel Co., Inc., 22 Clarke St.. New York. 
“ker & C Lr H. 101 Duane St.. N. Y¥. C 

Brael urn Ste el Co., Pitts burgh, Penn. 

Carnegie Stee Co Pittst rah Pa 

Cleveland Twist Drill Co., E. 49th St. and Lake- 
side Ave Cleveland, Ohio New York, 30 


Reade St.: Chicago, 9 N. Jefferson St 
Cyclops Steel Co., 1°0 Broadway, N. Y. C 


Firth-Sterling Steel Co.. McKeesport, Penn. 


Frasse & Co Inc Peter A 417 Canal St 
N. Y. City 
Haleomb Steel Co.. Syracuse, N. Y¥ Branches: 


Cleveland, Philadelphia, New York. 


“Ketos."’ 


Chicago 
Trade-mark 


Hawkridge Bros. Co., 303 Congress St., Boston. 
Hobson. Houghton Co.. 83 Beekman St., N, Y. C. 
Jessop & Sons, Inc., Wm., 91 John St., nN’ : 
Latrobe Electric Steel Co.. Latrobe, Penn. 
Latshaw Steel & Metal Products Corp.. 220 
Broadway, New York City 
Onondaga Steel Co., Inec., Syracus Y 
Swedish Iron & Steel Co., 12 Platt St. N. Y¥. C. 
Vanadium Alloys Steel Co.,. Pittsburgh, Penn. 
Vulean Crucible Steel Co Main Office and 
Works: Aliquippa, Pa. Branches: Chicago, 16 
South Clinton St.: Boston, 102 Purchase St.; 
Montreal. Herald Bldg.; Detroit, 310 New Tele- 
graph Blhdg.: Newark, N. J.. 52 N. Lith St.; 
St. Louis, 1215 International Life Blidge 


Ward's Sons, Edgar T., 44 Farnsworth St., Boston. 
Western Tool & Mfg. Co. Springfield, Ohio 


Steels, High-Speed 


Aborn Steel Co., Inc., 22 Clarke St.. New York. 


American Comp. Co., 469 Atlantic Ave., Boston 

Armstrong Bros. Tool Co. 315 N. Francisco 
Ave.. Chicago 

Atlas Crucible Steel Co.. Duakicn. N. ¥ 


H.. 101 Duane St.. N. Y. C 
Pittsburgh. Penn. 
E. 49th St. and Lake- 
Ohio New York, 30 
Jefferson St 

N. ¥. C 


Boker & Co Ine., 
Braeburn Steel Co.., 
Cleveland Twist Drill Co. 
side Ave Cleveland 
Reade St.: Chicago. 9 N 
Cyclops Steel Co., 120 Broadway 





Firth-Sterling Steel Co.. McKeesport, Penn. 

Frasse & Co Inc Peter A 417 Canal St., 
N. Y. City. 

Halcomb Steel Co., Syracuse, N. ¥ Branches: 

+ Chicago, Cleveland Philadelphia New York 
Trade-mark ‘Dreadnought.’ 

Hawkridge Bros. Co., 303 Congre ss St.. Bosten. 

Havnes Stellite Co.. Kokomo ! 

Hubson, Houghton Co., 83 Bee ‘aot un St i. a a 

Latrobe Electric Steel Co., Latrobe Penn. 

Onondaga Steel Co.. Inc.. Syt N 

Vanadium Alloys Steel Co Pittsbureh, Penn 

Vulcan Crucible Steel Co Main Office and 
Works: Aliquippa. Penn 

Ward's Sons, Edgar T., 44 Farnsworth St., Boston. 

Williams Co., J. H., 35 Richards St., Brooklyn.N_Y. 

Stellite 

Haynes Stellite Co.. Kokomo, Ind 

Stocks and Dies 

Bignall & Keeler Mach. Wks Edwardsville, Tl 

Greenfield Tan & Die Corp Creenfield. Mass. 

Landis Machine Co., Waynesboro, Penn 

Stools, Shop 

Manufacturing Equip. & Eng. Co., Framingham 
Mas 

New Britain Machine Co., New Britain, Conn. 

Straightening Machinery 

Shuster Co., The F. B.. New Haven, Conn 
75> sizes 1” and smaller, various shapes. 

Springfield Machine Tool Co., Springfield, Ohie 


Towsley Mfg. C John T., Evans St., Cincinnati. 


Stud-Setters, Opening 

Errington, F.A., 41 Cortlandt St., 
Subpresses and Dies 

Waltham Mach. Wks., High St.., 
Supplies Factory & Mill 
Hammacher, Schlemmer & Co., 
Swaging Machines 
Etna Machine Co 


New York City. 
Waltham, Mass. 


New York City. 


Toledo. Ohio. 


Sizes from % to 4 inclusive 
Langcelier Mfz. Co Arlingtor Crat ston CR I 
Torrinetor Cc Excelsior P) ington, 


MACHINIS T—Section 


Vol. 48, No. 14 


Conn Cable Address : Excelsior. 

Sizes—-Nos. 00. 1, 2, 3, 3%, tube. Capacities: 
a” 7" ” ,” % ” Qo” 1 
fe”. da”. oe %”. . 
Agents: Coventry Swaging Co., Ltd.. White 
Friars Lane, Coventry, England; Societe Arro- 
nyme des Establissement de Fenwick Freres & 
Co.. 8 Rue de Rocroy, Paris, France. 


Switches and Switchboards 

General Electric Co., Schenec gy Ue 
Sprague Electric W ks., 527 W. 34th St.. N. Y. C. 
Westinghouse Elec. & Mfg. Co.. Pittsburgh Pa. 


Tachometers 
Brown Instrument Co., Philadelphia, Penn 


Tanks and Pumps, Oil 
Gilbert & Barker Mfg. Co., 42 Union St. 
field. Mass 
Send for Bulletin 42 and see 


Spring- 
advertisement 


Tap Extensions 


Allen Mfg. Co., 135 Sheldon St.. Hartford, Conn 


Allen tap extensions for increasing the length 
of commercial taps, saving the expense of 
special taps with long shanks 
Tanks, Storage 
Gilbert & Barker Mfg. Co, 42 Union St., Spring- 
field, Mass 
Send for Bulletin 42 and see advertisement. 
Tap Extractors, Broken 


Walton Co.. Hartford. Conn 

Sixteen sizes from No. 8 to 1%-in. taps 
Tap Holders 
Bay State Tap & Die Co., Mansfield. Mass 


Mfg. Co., Providence. R. I 
41 Cortlandt St.. N. ¥ 

Gisholt Machine Co., Madison, Wis 
For use in turret lathes 

Greenfield Tap & Die Corp., Greenfield, 

Warner & Swasey Co., Cleveland, Ohio 


Taper Pins 


Brown & Sharpe 


Errington, F. A City. 


Mass 


Brown & Sharpe Mfg. Co., Providence, R. I 
Pratt & Whitney Co., Hartford, Conn 
Standard Tool Co., Cleveland, Ohio 


Tapes, Measuring 
Lufkin Rule Co., Saginaw, Mich 
Starrett Co., L. S., Athol, Mass 
Tapping Machines and Attachments 
Acme Machinery Co., Cleveland. 
Address: Acme. Cleveland 
American Tool Works Co., Cincinnati, 
Baker Bros., Toledo, Ohio 
Five sizes, 4”, 7”, 10”, 16” and 20” machines. 
Attachments furnished for all above machines. 
Beaman & Smith Co., Providence, R. I 
Bicknell-Thomas Co., Greenfield, Mass 


Ohio Cable 


Ohio 


Blair Tool & Mach. Wks..515 Greenwich St..N.Y C 

Carlton Machine Tool Co., Cincinnati, Ohio. Ca- 
ble: “Carlton, Cincinnati.” 

Cincinnati Bickford Tool Co., The, Oakley, Cin- 
cinnati, Ohio 

Errington, F. A., 41 Cortlandt St.. N. Y. City. 

Evans Stamping & Plating Co., Taunton, Mass. 


Cable Address: ‘“‘Paragon, Taunton." 

Capacities up to 4%”. Hand or foot operated. 
Garvin Mach. Co.., Spring & Varick St.. N. ¥.C 
Greenfield Tap & Die Corp., Greenfie Id. Mass. 
Harrington, Son & Co., Inc Ed., Philadelphia, Pa. 
Harris Eng’g Co., The H. E.. Bridgeport, Conn. 
Hoefer Mfg. Co., Freeport, Ill 
Langelier Mfg. Co., Arlington, Cranston 


R. I 
Cable 


Modern Tool Co., Erie, Penn., U. S. 
Address: ‘‘Moderntool." 

Moline Tool Co., Moline, Tl. : 

National Machinery Co.. The, Tiffin, Ohio. 

Procunier, W., 208 N. 5th Ave., Chicago. 

Rickert-Shafer Co., Erie. Penn 


Sizes &” to %” bench, vertical and radial 


tappers 
Foreign agents—Alfred Herberst, Ltd., London, 
Paris and Milan 


Newark, N. J. _ 
Springfield, Ohio. 


Sloan & Chace Mfg. Co.., 

Webster & Perks Tool Co., 

Taps and Dies 

Advance Tool Co., Cincinnati, Ohio 

Bay State Tap & Die Co., Mansfield, Mass. Cabie 
address: Baystate, Mansfield. 
Bay State taps in all sizes, all styles and all 
standards. Bay State dies, round adjustable 
for screw plates and round adjustable for ma 
chine use: also spring screw threading dies in 
all sizes and all standards See advertisement 
and send for catalog. Agents for England and 
Europe: George W. Goodshield & Macnab 
London. W. E., England 

Brubaker & Bros.. W. L.. Millersburg, Penn. 
New York, Chicago, Pittsburgh, San Francisco. 

Butterfield & Co.. Derby Line. Vt 

Card Mfg. Co.. 8S. W gnenee, Mass mn ¥ 
Office: @2 Reade St Cable: Card, Mansfield 
All sizes in V.. U. S. standard. S. A. E. stand 
ard, A. S. M. E. standard, Whitworth standard, 
French and International standards (metric 
system), Lowenherz standard, B. A. standard 


Taps—Beaman & Smith. bicycle taper. bit- 
brace, blacksmith, combined pipe. tap and drill 
flexible stay-bolt, harbor masters’, jewelers’ 
machine or nut, machine screw, machinists’ 


pipe, pipe hob, pul 
Dies—Favorite, ma- 


hand, mud plug. patch bolt 
ley. small watchmakers’ 


chine or solid bolt. Paragon, round, adj. pipe 
round adjustable. Smith pat. adjustable, spring 
screw threading. solid sq. pipe die holders 
European Agents: Chas. Churchill & Co., Lon 
don. Birmingham. Manchester and Glasgow 
Markt & Co.. Ltd Paris Ienacz Szekely 
Budapest V. Lowener, Stockholm Rg. 8 


Rotterdam. Copenhagen 
Christiania R. S. Stokvis & Fils. Brussels 
Andrews & George. Yokohama, Tokyo, Osaka 
J. Lambercier & Co., Geneva. C. Civita, Milano 
Italy R. D'Auglignac, Barcelona. Spain 

Detroit Twist Drill Co., 644 Fort St.. Detroit, Mich 


Stokvis & Zonen, Ltd 
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Buy Liberty Bonds—We have got to win this war. 


In Stock! 


Now You Can Get 
NOVO SUPERIOR 


An extensive stock in all current sizes of 
Novo Superior High Speed Steel—famous 
for its uniformity of quality—is now carried 
in our warehouses located in New York, 
Chicago, Boston, Cleveland, from which we 
can make immediate shipments. 


Send for latest stock list. 


H. BOKER & CO., Inc. 


Successors to 


HERMANN BOKER & CO. 


ESTABLISHED 1837 


101 Duane Street, New York City 


Chicago Boston Cleveland Philadelphia Montreal 


Pacific Coast Representatives: 


Pacific Tool & Supply Co., 400 Mission St., San Francisco, Cal. 
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my 


ALKER LINE 


The Magnetic Chuck is 


in Tune with the Times— 


lose: no bolts or 





























[t's the quickest. No clamp to open o 
screws to set. 

It’s strong enough to meet any strain to which chucks can be 
sately subjected. 

When you have seen a big electro-magnet pick up an entire 
scrap heap or a huge machine—when you have seen it make, in a 
few seconds, a transfer which otherwise would have taken hours 
or days, then you will realize how FULLY the Magnetic Chuck 


is “in tune with the times.”’ 
Walker Magnetic Chucks, like Walker Grinders, represent 


Swiveling Type the height of progress. 





Write for the Walker Catalogs 
on Grinders and Magnetic Chucks. 








Successors O. 5S. Walker & Co. 
To Walker Grinder Co. orcester, ass. 


——— 
_———— 


~O.S. Walker Co. 


UU Tne min TULLE EEE COT TELE TUL Mutt win TULL TE HHA mi HOt mn TLL Hi HE 


IT CERTAINLY COSTS LESS 


to raise the wage of an experienced workman 
than to break in a green hand. 




















Is it not likewise good business to purchase 
tools with a proven ability of long standing 
for production? 


YOU NEED “MORSE” DRILLS 


Catalog on request. 








MORSE TWIST DRILL AND MACHINE COMPANY 
New Bedford, Mass., U. S. A. 








SOV EENT VOene Ton tane niin Hit VEVOUDECROREDETAORaTNC EATON TOCCOA 
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Cincinnati Planer Co., Cincinnati, Ohio. of a metal to another. We are the originators Silver Mfg. Co., Salem, Ohio. 

Cleveland Milling Mach. Co., Cieveiand, Ohio of the electric welding process. Worm Cutting Machines, Automatic 

Graham Mfg. Co., Providence, R. I. See advertisement and send for catalog Bilton Machine Tool Co., Housatonic Ave. 
Hendey Machine Co., Torrington, Conn. Thosnson Spot Welder Co., Lynn, Mass Bridgeport, Conn 

Hoggson & P aa as Mfg. Co., The, New Haven, Electric, spot, butt and seam welding M& wrenches, Drop Forged 

Conn., U chines. - Billings & Spencer Co., Hartford, Con 
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“Our Tool-Room Is Entirely Equipped 
With HENDEY Lathes” 


“The fact that our tool room,” says Manager O'Neill, of the Casey 
Hudson Co., Chicago, “is entirely equipped with Hendey Lathes speaks for 
itself. \We would consider no other for this class of work.” 

‘This concern manufactures screw machine products and the Hendey Lathe 
shown here is boring spindles. 





After you have investigated Hendey Lathes you, too, will feel 
about them as Mr. O’Neill. Write us for information. 


THE HENDEY MACHINE CO., Torrington, Conn., U. S. A. 


New York Office: 901 Singer Bldg. Rochester Office: 521 Chamber of Commerce Bldg. 
« Boston Office: Oliver Bldg. Chicago Office: 618 Washington Blvd. 
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For tool-room accuracy 
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Learn to kncw the entire Rivett line. Write us for 


bulletins on Lathes, Grinders and Attachments. 
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‘The homogeneity of Non-Gran Bronze bush- 
ings, their freedom from flaws and hidden de- 
fects and their uniformity have made them 
almost indispensable to our service.” 


That is the written word of the 
chief engineer of one of the largest of 
America’s aircraft manufacturers. He 
made it because impelled by patrio- 
tism. And he spoke from seasoned 


experience. 














Those Furnaces Are Coming Fine 


“Our hardening process is certainly improving. The men are con- 
stantly on the alert to keep the furnace temperature within the pre- 
scribed limits 

“They know that [ can detect and follow up the temperature 
changes in every heat and can tell who is responsible for them, since 
we installed 


BRISTOL’S 
Recording Electric Pyrometers 


en ) detect iny 
the rela- 


ec com- 


Write for Catalog B205. 
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Waterbury, Conn., U. S. A. 
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